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N/ K«N\N N 1 /‘N 1 /N
N—-7 N~ N\<
CF,4
=
N lN /\ = |N
= N N N
N/ N o N N/\l
N NT \N/
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I
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e
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/
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| N = IN N ZZ\|
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N ™
N/ K/NH
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A FRUR, WY A2 ERIF) AL B AR IC NN ZG 5 AT A2 IR 7R o

FE—BURIE R SE )y = p, PR 25 Al & e SO K YE BIGT . iR L RER . PRABR). 23R
B RS PRGN I RTR AL RR. Bk MRS, REE. IEIERESOT .
TERRETIGN) . BRRRE R 2 ORI S RIVRE TG Hh B — Fbe

AR LR T FIRAE—FriR A B 255 ETHEZ i Eh . B SRk, WM. BT 2R AL
=Y, B LI — IR R 2 S I E R % VR T CTLA-H S BRI 25 BB o
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e, BEBHEHT.

fE— TR P SEiE )y S rp, FOAREE B o . B . FUERE. BRAvE. B BoE. mhag
Mo, &8, BN, WO, TR, TR, MERIE. IR, HUIRIRBERE. FURRFORIME. B
BRI WASRE . MRS W AN AR . AR . AR . R 4 4N R RN A & M IR
JEIE . BT AMER. IREFSM TR, (AR TR BTSN R R L 5R3E P KB sk 2
B (DLBCL) « FHIES . SCREH . 2 RVEE RO, FRAMMR. WA O G Ry . ks R SR 208
R R AR . MLV PURER . BB SR PR, VPR, TRITPUE. 4R, O R R
M. AR R AR PR (AR AR T8 PR HYIPR . M F 4 M 2340 s
IR LA SRR - BER . MER . RORR . SRR, E4URE. REDR (BREEARTAE
FERT AT . ATDSHISGHR R . R DR TAN Atk ERR . B A7 i DA P AR A 8 R EUR) « DRIR I ()
FEARANPR T ites, 0 /Nt i 2 A /N e, D R S e R FE ik B ) Sk 30 (LR IHANIR
TR S MR N RE . SRR RN /S MR DL M R ) | bR . FUIE (BIFRERPR TR
S BIEME AN RO SR URAL N ) « I E R (BREARTAL . 4. 4%
B, . s, B, 5. DN DURER M) . ORI BRI & O R
Fert. el . BHE (OFEAR T AR, BASUREG A 4020 0 e . R0 e DL L
TR TR E A M) - F U CELFE RN R T SM bk 40 (I . 12 P A0 s v
BEVE M 2R RE PR L DR GRB AR A s) « e (EL (R T AR R sh 2 TR o
CEP MR« NIRRT K O R AT MR S AR DL R A 2 AN IR R RA SRR AR A B (B R AR T AT
GRS SRR, DPELUR. TENEE. S30E. FENBE. PSRN LR TS R « SR
AR e CELFR(EAS R T AR P S 2R R AR X A ) R BB (B0 (ERER TR v R . SRy, %
PESE SR M T R AT R e DA R A SR R ) B SERURE . PR (RO B 4 AN B ) A 0%
JEAE o

AR R BN FIRRFAE, B4R B RHE T DME R G . A S UL B ATE R I A R AE T S A ]
HEYIERIFA, BB TR & ANMRFE, T DT Al S A0 [F) . 3555 sAE el B p i & AR IERUR .
DR B R U R, T R P RS AEAN Dy 35 55 SR ARURFALE P — MR 811 o

NS A BRG], B PR AR . NERAR, 1SS A T U B A R B IS A T PR A R
ARSI o T S Hh o B AR SR AR I SR8 VR, 38 R A% s B3 R P A DU AR A
BRAE AN, BNFTERE 5. e, . s e ER .

AR B o 1y E B AR 2 R P B AR RN (R T EII, B R FETE 100 ST VA TR A
.

BRAES AT e T T Bl SR RS AR ST AR R I AR IR SRR IBAh, AR
55 Fric BN BAR LB S 7 vE KRB T LA T AR D7 ik o SO Il BB S 7 v S i RHUE R
SEwalE S

TX R Sl AN AR E B B Y E Y, ERBR i 7E AR At R BUR LR FYE

'H-NMR 1 Bruker-400 5 OXFORD-AS500 #%RE3EARL, AN R BALR E T2 —, WhR&Z I H
Hhklt. #E W)L 0.1Hz. HAMARIEG F U s, REW, d, WEKE,  =HEE,; q [UHEIE
qu, FLEWE; m, ZEE; brs, T, FIEEH Quattro MicroTM APT = PURRAT /i HEAY .
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SERER 1 (1- (4- (FEMRR-3-J5) mng-2-J8) WRiE-4-35) Wi (bW 1) 1l

AN
|
NSy
P NH
N

&=/
3- (-G MENE-4-5E) MK
d(dppf)Cl,, NaCO; /)'N\
Cryte. oy TEET AL
P

N

IR -3- AR (5.0 g, 33.58mmoL) M1 2. 4- —GUENE (5.8 g,33.58 mmoL) JIAZ|ZE (100 mL) 1,
N 2M BRERE/KIETR (50 mL) , 5 M Pd(dppf)CL, (492mg, 0.67mmol ). Jik}5e B 5 B e =k &K,
THIRZ 80°C/ M. TLC il [ Mise4s )G, itk R AREERE LS IE, MEBIRA . MAZRLEE, 73
AL 78 251770, BR B DOl BT B, BRI Rl B8 Z8=2/1 . 13 HAR7=%) 6.2,
V2R 77%.

"HNMR (400 MHz, CDCl5) 5 9.51 (d,J = 4.0 Hz, 1H), 8.95 (d, J = 4.0 Hz, 1H), 8.73 (d,J=4.0 Hz, 1H),
8.17 (d,J=8.0 Hz, 1H), 7.97 (d, J = 8.0 Hz, 1H), 7.86 — 7.79 (m, 2H), 7.68 — 7.60 (m, 1H).

&1
| DIPEA,DMSO
N \NJ\CI ) Hu _scC @\/j/fx
N/ NH OV

&M
B 3- (Q-EEIE-4-FE) WEE (1.1 g, 4.56 mmoL) FINRAE-4-FEF % (0.52 g, 4.56 mmoL) HIA %] DMSO
(10mL> ', P DIPEA (1.2¢,9.12mmoL) . NIKI5EEE)EFHRZE 80°CI M. 2h J5§ TLC Rl ;e b 58
4, MAFPK GomL) 1, ZBRZBRFI, AVAHHBMEKSE, Kok/Ekas, w7z
Mioy B, VelIAZR AN & F b/ EE=10/1. 93B3 600 mg, WHEAN 40%.
"H NMR (400 MHz, DMSO-d6) § 9.59 (d, J = 4.0 Hz, 1H), 9.07 (d, J = 4.0 Hz, 1H), 8.50 (d, J = 4.0 Hz, 1H),
8.15 (d, J= 8.0 Hz, 1H), 8.08 (d, J = 8.0 Hz, 1H), 7.87 —7.81 (m, 1H), 7.74 — 7.65 (m, 1H), 7.38 (d, J = 4.0 Hz,
1H), 4.86 (d, J = 12.0 Hz, 2H), 3.16 (s, 2H), 3.02 — 2.88 (m, 2H), 1.87 — 1.76 (m, 2H), 1.68 —1.52 (m, 1H), 1.19 —
1.02 (m, 2H).
MS-ESI: 320.5 [M+H] .

SERER] 2 N- C (1- (4- (MEmfk-3-38) mBngE2- ) mReE-4-38) HILD HEE (g 2) I

il %
DIPEA DMF
|
NS HI\OV _ 8¢ S )\
+
N NHz  24hrs OV

EY2
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R TR SFTE 24 /NS AR 2 ANBPAE, A& 2 Bl EAG & 1. RN 26 %.

"HNMR (400 MHz, DMSO-d6) 6 9.58 (d, J = 4.0 Hz, 1H), 9.06 (d, J = 2.0 Hz, 1H), 8.49 (d, J=4.0 Hz, 1H),
8.13 (d,J=8.0 Hz, 1H), 8.06 (dd, J = 12.0, 8.0 Hz, 3H), 7.87 — 7.79 (m, 1H), 7.67 (t,J = 8.0 Hz, 1H), 7.37 (d, J =
8.0 Hz, 1H), 4.83 (d,J = 12.0 Hz, 2H), 3.06 — 3.00 (m, 2H), 2.94 (t,J = 12.0 Hz, 2H), 1.75 (d, J = 12.0 Hz, 2H),
1.20 - 1.07 (m, 2H).

MS-ESI: 348.6 [M+H] .

SERER 3 (1- (4- (FEMf-o-0%) mpng-2-38) WRiE-4-35) HiE (bW 3) 1kl

~ "N
I
sengel
N/ NH,

a3

/

6- (2-FUMAENE-4-JE) MWk

d(dppf)Cl; NaCO; Y

B\
L
N

b T H ﬂ%ﬂﬂ\-&ﬁﬂﬂﬁﬁi%%%%ﬁ%}ﬁ% 1 PE-3-BER A, AL 3- QQ-EENE-4-55) -6- ST
FIR)SEREA 1 ) 3- (Q2-FmEnE-4-25) Mk, UEy 81%.

"H NMR (400 MHz, CDCl;) 6 9.01 (dd, J = 4.0, 2.0 Hz, 1H), 8.72 (d, /= 8.0 Hz, 1H), 8.68 (d, /= 2.0 Hz,
1H), 8.36 (dd, J = 8.0, 4.0 Hz, 1H), 8.32 (d, /= 8.0 Hz, 1H), 8.24 (d, /= 8.0 Hz, 1H), 7.80 (d, /= 4.0 Hz, 1H),
7.50 (dd, J = 8.0, 4.0 Hz, 1H).

MS-ESI: 242.4 [M+H]"»

a3
Z N
< HN DIPEA,DMF - )\
X N” ¢l 80"
| ~ * OVNHZ—C> | O\/
N

2 a3

B 1 H 6- QQ-FMENE-4-58) MEMREAR 3- (2-SEE-4-52) MEMkAN, L&Y 3 MERELE 1. I
N 46%.

"HNMR (400 MHz, DMSO-d6) 6 8.95 (dd, J = 4.0, 2.0 Hz, 1H), 8.77 (d, J = 4.0 Hz, 1H), 8.55 — 8.44 (m,
3H), 8.12 (d,J = 8.0 Hz, 1H), 7.59 (dd, J = 8.0, 4.0 Hz, 1H), 7.32 (d, J = 4.0 Hz, 1H), 4.85 (d, J = 12.0 Hz, 2H),
2.93 (td, J = 12.0, 4.0 Hz, 2H), 2.53 (d, J = 4.0 Hz, 2H), 1.89 — 1.76 (m, 2H), 1.70 — 1.57 (m, 1H), 1.20 — 1.06 (m,
2H).

MS-ESI: 320.5 [M+H] .

SEEM 4 N- C (1- (4- (Emk-6-38) meng2- 3 WRmE-4-35) HIL HEE (g 4) 1
1l %
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7 N z N
N DIPEA,DMF
SOC L::]\\/

24hrs a4

B T H 6- (2-SWENE-4-F5) MEMREAR 3- (2-FMEnE-4-2) kAL, L&Y 4 E’J’a\ﬁklﬂiﬁ@% 2 itk
G 2. RN 56%.

"H NMR (400 MHz, DMSO-d6) ¢ 8.95 (dd, J = 4.0, 2.0 Hz, 1H), 8.76 (d, J = 4.0 Hz, 1H), 8.54 — 8.44 (m,
3H), 8.11 (d, J = 8.0 Hz, 1H), 8.03 (s, 1H), 7.59 (dd, J = 8.0, 4.0 Hz, 1H), 7.32 (d, /= 4.0 Hz, 1H), 4.83 (d, J =
12.0 Hz, 2H), 3.03 (t,J = 8.0 Hz, 2H), 2.93 (t, J = 12.0 Hz, 2H), 178 — 1.70 (m, 3H), 1.20 — 1.05 (m, 2H).

MS-ESI: 348.6 [M+H] .

SERER 5 (1- (4- (FEpk-2-05) mEng-2-J38) WRiE-4-35) WG (& 5 Kkl

2\
|
N
NN
Y NH

&5
1- (2- (4- CFFEHIL URME-1-28) MWE-4-55) 2.-1-

\/JN\ AN DIPEA,DMF \/JN\
N-cl NH, heating N I\OV
0 NH,

BT 1- Q- E-4-FE) Z-1-FBACSL B (4-1) 13- Q-FBEnE-4-3E) WAL, 1- (2- (4- (&
FEFEE URIE-1-JE) MEE-4-25) Z-1-BAf& SRR SEES] 1 PR (- (4- (REMR-3-2%) WRnE-2-35) URIE-4-
5 Flk. R 98%.

MS-ESI: 235.4 [M+H] .

(1- (4- (RgERpR-2-J5) mmE-2-JL) WRIE-4-F5) iz

NH Z N
2
©i . \NJ\N __KOHEOH « )\
heatmg
CHO o O\/NHZ O\/

BALEIEFE TR (197 mg, 1.63 mmol) 1 1- (2- (4- CFIEFHL) Rug-1-FE) WEngE-4-55) 2,-1-Fi (380
mg, 1.63 mmoD) ¥ 7T EtOH (10 mL) 1, FIIAZSEMH (182 mg,3.25 mmol) . MKITEHE, 80°CKR ML
Wo WH TLC Al R N 5E 4 o JREZE VA7), FREW P I LR ZERFK, 73, AN K. k7
ZUEH, FREVAVOEREEN DB, 57 450mg, RN 86%.

"H NMR (400 MHz, CDCl;) 6 8.50 (t,J = 6.8 Hz, 2H), 8.25 (d, J = 8.6 Hz, 1H), 8.17 (d, J = 8.6 Hz, 1H),
7.84 (d,J=8.0 Hz, 1H), 7.73 (t,J = 7.2 Hz, 2H), 7.56 (t,J = 7.4 Hz, 1H), 4.97 (d, J = 13.2 Hz, 2H), 3.01 - 2.94
(m, 2H), 2.67 (d,J = 6.6 Hz, 2H), 2.32 (brs, 2H), 1.89 (d, J = 13.2 Hz, 2H), 1.75 -1.65 (m, 1H), 1.32 - 1.19 (m,
2H).

MS-ESI: 320.5 [M+H] .

SR 6 (1- (4- (EUEMR-2-3E) meng2-JL) WRiE-4-35) HE (g e6) %
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th-&16
2- (-G MENE-4-5) IR

Pd(dppf)Cl,, Na,COs3,
QJ% H,0, )\
N\ B\o . | SN ACN, heating
©:N/j/ CI/CN/)\CI [ I

B 7 2- (4,4,5,5-D0F 55-1,3,2- 54 5 fe-2-28 ) EURMRAL &9 B ARSL e 1 ndempk-3- 5 ER 4,
&Y 2- (2-FWENE-4-38) WEIRIRIK & R R St 1 i 3- (2-GEnE-4-38) k. N 57 %.

MS-ESI: 243.2 [M+H] .
&6

<N = "N
| |
NG SNa DIPEADMSO N A Ay
= + NH, _ NH
N N

e

Br T H 2- (2-GMEnE-4-58) MRk B QS 1 3- (2-FENE-4-F5) kAL, EY) 6 1& R S
JE 1A 1. R 63%.
MS-ESI: 321.2 [M+H]".

SEHER 7 (1- (4- Co-FMEmE-3-55) mng-2-38) WRiE-4-35) Wik (W 71 14

=~ "N
|
Sy
NH

&7
3- (2-FENE-4-3E) -6-5 MM
0J§< Pd(dppf)Cl,,NaCO Z N
] 25 3 |
F “Bg /E/\i ACN,80°C F X \N)\q
P Yo N P
N N

R 7 FH 6-5-3-(4,4,5,5-D0 F -1 3,2- SR AR 55 8 2- O AL A 0 B AR SE R 1 A -3 - AR A1
W& 3- (Q-GENE-4-2L) -6- R & B A SERE B 1 A 3- (Q-SMEnE-4-5) MRk, W0 56%.

"H NMR (400 MHz, CD;0D) 6 9.54 (d,J= 4.0 Hz, 1H), 9.13 (d, J = 4.0 Hz, 1H), 8.80 (d, /= 8.0 Hz, 1H),
8.17 (d,J=8.0 Hz, 1H), 8.16 — 8.12 (m, 1H), 7.79 (dd, J = 8.0, 4.0 Hz, 1H), 7.73 — 7.66 (m, 1H).

MS-ESI: 260.3 [M+H] .
a7

N
DIPEA,DMSO
| BN
F HN N
N \N)\C| N OVN SDC \ijfj)\/\
~

N

B T 3- (2-FUMENE-4-5E) -6-FMEK AR 1 3- (Q-GUENE-4-FE) MRS, (&Y T G K
SEHEG] 1 R EY 1. RN 73%.
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"HNMR (400 MHz, CD;0D) 6 9.51 (d,J= 4.0 Hz, 1H), 8.97 (d, J=4.0 Hz, 1H), 8.44 (d, J= 8.0 Hz, 1H),
8.15—8.10 (m, 1H), 7.76 (dd, J = 12.0, 4.0Hz, 1H), 7.66 (td, J = 8.0, 4.0 Hz, 1H), 7.25 (d, J = 4.0 Hz, 1H), 4.96
(d,J =12.0 Hz, 2H), 3.00 (td, J = 12.0, 4.0 Hz, 2H), 2.66 (d, J =8.0 Hz, 2H), 1.89 (d, J = 12.0 Hz, 2H), 1.86 —
1.72 (m, 1H), 1.30 — 1.18 (m, 2H).

MS-ESI: 338.4 [M+H] .

L] 8 (1- (3- (2- (4- CRFIEFE ORuE-1-FL) Wing-4-58) mEm-2-28) Rig-4-5 Hig g 8

Z "N
|
NSy
P NH
N™ °N
OVNH

fetrie
3- (Q-GMENE-4-5E) -2-5 T

OH Z\|
' Cl  Pd(dppf)Cl,,NaCO4 J\

B.
X BoH \(J/ _AoNBOT NN Nl
N F /

B TR QQ-5MEN-3-50) TR S RS 1 k-3 -0 A1, (&9 3- (2-FmEnE-4-J5) -6-
SRR B R SR 1 P 3- (-FmsnE-4-35) k. RN 42%.
'HNMR (400 MHz, CD;0D) 6 9.28 (d,J= 8.0 Hz, 1H), 8.82 (d, J=8.0 Hz, 1H), 8.16 (d, /= 8.0 Hz, 1H), 8.05
(dd,J = 8.0, 4.0 Hz, 1H), 7.97 — 7.85 (m, 2H), 7.69 (t,J = 8.0 Hz, 1H).
MS-ESI: 260.3 [M+H]".

AEr7/
A N
|
~ \N)\CI HN DIPEA,DMSO N )\
P> + QVNH SOC O\/
N F 2 Ha

1& &8

Bk T 3- QQ-FMEnE-4-JE) -5 R AR SIIER] 1 3- (2-EMEnE-4-25) MEMRAL, LAY 8 KA RA
Seh 1 P EY 1. RN 73%.

'H NMR (400 MHz, CD;0D ) 6 8.40 — 8.32 (m, 2H), 7.81 (dd, J = 8.0, 4.0 Hz, 2H), 7.65 (t, J = 8.0 Hz, 1H),
7.39 (t,J = 8.0 Hz, 1H), 7.19 (d, J = 8.0 Hz, 1H), 4.96 (d, J = 16.0 Hz, 2H), 3.79 (d, J = 16.0 Hz, 2H), 3.01 (t,J =
12.0 Hz, 2H), 2.93 — 2.85 (m, 6H), 2.08 — 1.96 (m, 1H), 1.94 — 1.74 (m, 5H), 1.46 — 1.26 (m, 4H).

MS-ESI: 432.5 [M+H] "

SHEH 9 (1- (4- (2-FEFEMEMR-3-FE) mEng-2-38) WRrE-4-38) HiE (&M 9) W%

A\

|
NS
X0
= NH
N o~ 2

(RAEEYL
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3- (QQ-FWERE-4-FE) -2-H A L
OH ZZ2\
Cl Pd(dppf)Cl,,NaCOs4 Y B
@\/I \fj _ACNSOC N~ Cl
~
N N" o7

B T HAGEY Q-FAEEMEMR-3-5) TR B AATiEs 1 A k-3 Ak, AW 3- (2-EMENE-4-
H) 2-FUE SR G R E S 1 R 3- (2-FUMENE-4-3E) MER . IR 52%.

"HNMR (400 MHz, CDCl5) :6 9.00 (s, 1H), 8.67 (d, J=4.0 Hz, 1H), 8.17 (d,.J = 8.0 Hz, 1H), 7.94 -7.85 (m,
2H), 7.72 (t,J = 8.0 Hz, 1H), 7.46 (t, J = 4.0 Hz, 1H), 4.21 (s, 3H).

MS-ESI: 272.3 [M+H] .

a9
cryte, O T o By
N" o
NH,

&9

B 1 H 3- Q-5 MEng-4-J8) 2-FEEmEmk B 1 b 3- (2-FMEnE-4-J5) mEmkah, a9 s
R A S 1 A 1. W 76%.

"HNMR (400 MHz, CDCI;): 6 8.75 (s, 1H), 8.37 (d, J=4.0 Hz, 1H), 7.85 (t,J= 7.0 Hz, 2H), 7.65 (t, J= 7.6
Hz, 1H), 7.40 (t,J = 8.0 Hz, 1H), 7.27 (s, 1H), 4.93 (d, J = 16.0 Hz, 2H), 4.15 (s, 3H), 3.71 (q, J = 7.0 Hz, 2H),
2.94 (t,J=12.8 Hz, 2H), 2.65 (d, J = 4.0 Hz, 2H), 1.86 (d, J = 16.0 Hz, 2H), 1.78 -1.60 (m, 1H), 1.31 -1.17 (m,
2H).

MS-ESI: 350.4 [M+H] .

SERER 10 3- (2- (4- CEJEHIE) WRME-1-38) WngE4-J8) wmk-2-F (db&4 10) 1164

= )'N\ BBr;,DCM
N \N I\OV 50C N > )\OV
P NH
N" o7

a9 JQA%‘%M

BEP 9 (300 mg, 0.86mmoL) M1 DCM (6 mL) IIAZEHE A, BaEIMA =L (539 mg, 2.16
mmoL) , 50°CHIF .. TLC WElll RN FE4A ST, MKW, BRI BRI EMRK . JEZE %
W, FRER A POERE RN . HGE 10 24 155mg, I0E N 54%.

"H NMR (400 MHz, DMSO-d6) & 8.86 (s, 1H), 8.39 (d, J = 4.0 Hz, 1H), 7.90 (d, J = 8.0 Hz, 1H), 7.74 (d, J =
4.0 Hz, 1H), 7.60 — 7.54(m, 1H), 7.36 (d, J = 8.0 Hz, 1H), 7.25 — 7.9 (m, 1H), 4.78 (d, J = 12.0 Hz, 2H), 3.47 —
3.42 (m, 2H), 2.97 — 2.76 (m, 4H), 1.75 (d, J = 16.0 Hz, 2H),1.70-1.60(m, 1H).

MS-ESI: 336.4 [M+H]"»

SERER 11 (1- (4- (EmpR-3-3E-2-d) WsnE-2-dL) WReE-4-35) FE (S 1) k&
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Z "N
|
SN
= NH,
N D

A1
3- (2-FnE-4-FE) WER-2-d

Pd(dppf)Cl,,NaCO; Z N

NN

J\/\ ACN,80°C N SN g
@(i L :
N D

bR T (MEmR-3-2E-2-d) BHRR & ASEHB 1 g bk-3-FE AR S, 3- (2-GMENE-4-JE) Emk-2-d [1E k
[FSEftg 1 A 3- (2-SUMENE-4-55) k. g 32%.

"H NMR (400 MHz, CD;0D) 6 9.01 (s, 1H), 8.43 (d, J = 4.0 Hz, 1H), 8.09 (d, J = 4.0 Hz 2H), 7.90 — 7.78
(m, 1H), 7.73 — 7.64 (m, 1H), 7.27 (d, J = 4.0 Hz, 1H).

MS-ESI: 243.2 [M+H] .

wEm 1
©\/j\/(IN N DIPEA,DMSO ©\/\/[\/CA
\/ N Cl+ QE __ s8¢ QV
N" D
NH;

&M

B 7 3- (2-SME0E-4-F5) WEMR-2-d BRG] 1 o 3- (Q-FnE-4-28) MmkAh, &M 11 &K
[F LR 1 AGE 1. WEN 67%.

"H NMR (400 MHz, CD;0D) 6 9.01 (s, 1H), 8.43 (d, J = 4.0 Hz, 1H), 8.13 — 8.03 (m, 2H), 7.89 — 7.81 (m,
1H), 7.72 - 7.63 (m, 1H), 7.27 (d, J = 4.0 Hz, 1H), 4.96 (d, J = 16.0 Hz, 2H), 2.99 (td, J = 12.0, 4.0 Hz, 2H), 2.59
(d,J =8.0 Hz, 2H), 1.94 — 1.84 (m, 2H), 1.80 — 1.66 (m, 1H), 1.27 - 1.19 (m, 2H).

MS-ESI: 321.3 [M+H] .

SERER 12 (1- (4- QMERpR-3-0) mEmg-2-3) WRiE-4-25) WIZALEW 12) 1%

oo,

Yt 12
3- (2-FMEnE-4-5) Mk
Q Pd(dppfICI,NaCO; Z N
~

N
B 7 R 3-SR 1 P3N R, A (Q-EUE-4-2E) BHRRBRSLHER (4-1)
iy 2, 4-ZSEENESL, AW 12 BIE BRI SR 1 i 3- (Q-FEnE-4-38) M. RN 65%.
"H NMR (400 MHz, DMSO-d6) 6 9.37 (d, J = 4.0 Hz, 1H), 8.94 (d, /= 4.0 Hz, 1H), 8.57 (d, J = 4.0 Hz, 1H),
8.13 (s, 1H), 8.10 (d,J = 12.0 Hz, 2H), 8.00 (dd, J = 8.0, 4.0 Hz, 1H), 7.89 — 7.83 (m, 1H), 7.71 (t, /= 8.0 Hz,
1H).
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MS-ESI: 241.2 [M+H] .

WE 12
~ "N
= N DIPEA,DMSO )
N HN 80°C N N
Cl + NH2—> _ NH,
= N

N HwE12

BT 3- (Q-GMLnE-4-35) kB ASZIER] 1 b 3- QQ-FmEnE-4-3E) mEmkah, AW 12 1E RE S
Faf 1S bE 1. RN 64%.

"HNMR (400 MHz, DMSO-d6) 6 9.29 (d, J=4.0 Hz, 1H), 8.77 (d, J = 4.0 Hz, 1H), 8.22 (d, J= 8.0 Hz, 1H),
8.06 (d,J=12.0 Hz, 2H), 7.80 (t,J = 8.0 Hz, 1H), 7.66 (t,J = 8.0 Hz, 1H), 7.28 (s, 1H), 7.10 (d, J=4.0 Hz, 1H),
4.49 (d,J=12.0 Hz, 2H), 2.84 (t,J = 12.0 Hz, 2H), 2.63 (d, J = 4.0 Hz, 2H), 1.78 (d, J = 12.0 Hz, 2H), 1.75 -1.65
(m, 1H), 1.26 — 1.14 (m, 2H).

MS-ESI: 319.3 [M+H] .

SEHEB 13 2- (2- (4- CEBEHL) WRNE-1-J8) Ming-4-58) -4 S 2RTFIkng-4-8 (k&4 13)
IDEHIES

O tw&mis
2- (4- C GRUTERIL &) FED IRne-1-2) Mg -4- R F g

°N DIPEA,DM | N
DMSO
o A4 HN<:>—\ 0 N/)\N
g N™ NHBoc ;
(o] NHBoc

0 80°C
R T 2-E e -4- R T R B ARSE e 1 b 3- (2-FMENE-4-F5) MEIAL, 2- (4- O GRUTSRED &
D HELD WRuE-1-52) MEUE-4-R IR BRI G RRI S 1 AR (1- (4- (HERR-3-JE) MENE-2-3E) URIE-4-
5 HRE. N 88%.
MS-ESI: 351.2[M+H] .
C (1- (4- CRFED ming-2-70) WRug-4-50) HFI SAEFMAUT B

| SN DIBAL-H N
DCM
e N/)\'OV I A
© NHBoc OH OVNHBOC
G 2- (4- CGRUT BRI &AL WL WRmg-1-28) MEnE -4-R 2 5 (1.56g,4. 5mmoL)A T DCM (30mL)
BHE, 7E-70°C %A N 2218 i  DIBAL-H4.5mL, 6.7mmoL). X H TLC WA JERF 4, #him

DIBAL-H(3mL), 3h J5RM5E4, M MeOH(3SmL)¥E K[ M. IIMEF NaHCO; 730, JIEZRIE, REW
FPEAEZHT 0 8. 13 BbR= 760mg, WEHN 55%.
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"H NMR (400 MHz, CDCl5) : 6 8.21 (dd, J = 8.0, 0.6 Hz, 1H), 6.35 (d, J = 4.0 Hz, 1H), 4.79 (d, J= 16.0 Hz,
2H), 4.65 (s, 1H), 4.54 (d, J = 4.0 Hz, 2H), 3.73-3.71 (m, 1H), 3.05-3.02 (m, 2H), 2.86 (t, J =12.0, 7.6 Hz, 2H),
1.79-1.75 (m, 2H), 1.45 (s, 9H), 1.18 (dd, J = 12.2, 3.8 Hz, 2H).

MS-ESI: 323.4 [M+H] .

C (1- (4-HfEmeng-2-28) WRAE-4-38) HHED AEHEREUT IR

=N o SN
O B L
OH NHBoc 0] NHBoc

P CC1-(4- R Mg -2-J8) Rg-4-28) D F A H BT BR(760mg,0.24mmoL)#% T DCM(30mL)
F1, P4 PCC(1.5g,7.0mmoL) ML (1.5g) REHSIMARNAKZF, 3h )5 TLC Wl Mise 4. g, i§
WORAT W, B HUAH A #h K B, 0 78 20670, SREEI A PUEAL T2 5. 183 B AR~ 360mg, YA 46%.

"H NMR (400 MHz, CDCl;) :6 9.81 (s, 1H), 8.50 (d, J = 4.0 Hz, 1H), 6.92 (d, J = 4.0 Hz, 1H), 4.87 (d, J =
12.0 Hz, 2H), 3.07-3.04 (m, 2H), 2.86 (t, J =12.0, 7.6 Hz, 2H), 1.87 - 1.74 (m, 3H), 1.45 (s, 9H), 1.29 -1.11 (m,
2H).

MS-ESI: 321.6 [M+H] .

C (1- (4- Q-FHE3- Q-FFIRED 3-ARED ming-2-5 IRig-4-28) FED S EF T B

B i
N
I . KOH,MeOH N
PO e O T G A,
(o] NHBoc
OH O\/NHBOC

OH
O OH

O - A-Fmemsng-2-5) URmE-4-J5) B FIEH R T ER( 360 mg, 0.1lmmoL )l 1- (2-F85E7K
B ZJ5-1-f( 184mg, 0.1 mmoL )& T MeOH( 20 mL )+, Fhi A\ KOH( 126mg, 0.2mmoL), 3h J& TLC I
MR R5EA: . L 2M [ HCL 0 pH I ZE 6~7. TR 28 25947, FREAMIZ m Bs TR AR . Mgt
BT R P RN

MS-ESI: 457.5 [M+H] .

C (1- (4= (4-5EARAHAR MG -2-28) mang-2-08) IRmE-4-58) HED FAEFIRAUT B

1,,DMSO
OH 2
SN heating

B CA- 4 Q-BE3- Q-BEEED 35 AR mng2-5) Rng-4-5) FED FEFRT RS
T DMSO(6mL)H, MM L(5mg). MMAEITEESE, A RIEEZTFE 100°C, KH TLC WIS BEEA T4, MA
K, FI DCM #2HL. AHUEFERBRBREMNDE, R ZEN. FREVHRERENT 8. B2 3=
40mg, W& N 38%.

'"H NMR (400 MHz, CDCl;) :6 8.41 (d,J = 4.0 Hz, 1H), 7.82-7.79 (m, 1H), 7.71-7.67 (m, 1H), 7.32 (d, J =
8.0 Hz, 1H), 7.29 -7.27 (m, 1H), 7.24 -7.21 (m, 1H), 6.77-6.72 (m, 1H), 4.89-4.79 (m, 2H), 3.78 - 3.66 (m, 1H),
3.08-3.02 (m, 2H), 2.92-2.86 (m, 2H), 1.80 (d, J = 12.0 Hz, 2H), 1.44 (s, 9H), 1.33-1.15 (m, 2H).

MS-ESI: 437.4 [M+H] .
&Y 13
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° ams

4 C(1- (4- G-EAR-AH-BR M -2-25 ) MErE-2-55) URAE-4-55) HEE) S EEHRRRUT BE(40mg,0.09mmoL)
T HCl-Dioxane(6mL)H', 1h J& TLC W5l M 5E4 . JEIETAR, MMAMMBRERESE PH £ 6~7,
FREZFPSERE ZHT 0 B . AHGE 13 8 20mg, YRR 65%.

"H NMR (400 MHz, CD;0D) :6 8.44 (d, J = 4.0 Hz, 1H), 7.81 (t, J = 7.4Hz, 2H), 7.45 (d, J = 8.0 Hz, 1H),
7.36 (dd, J=16.0, 6.4 Hz, 2H), 6.61 (s, 1H), 4.59 (s, 2H), 2.95 (t,J = 12.0, 7.4 Hz, 2H), 2.87 (d, J = 8.0 Hz, 2H),
2.0-1.90 (m, 1H), 1.86 (d, J = 12.8 Hz, 2H), 1.35- 1.22 (m, 2H).

MS-ESI: 337.3 [M+H] .

SEHER 14 (1- (6- (MEN-3-30) nttn,%-z-ﬁ&) WRWE-4-35) HlE (P& 14) &

Laoun

1L E14
(1- (6-YRMEmE-2-3E) WRnE-4-55) H %

K3PO4 dioxane |
—
Br Br N N
105°C NH,

A4 2,6-—IRMLNE (1.7 ¢ ,7.17 mmoL)ﬁﬂﬂJL’E%A-%EﬁH& (0.9 g .,7.88 mmoL Y& T 1,4- "4 /N¥( 15 mL)
B, FEIMNBERRER (1.52¢,7.17 mmoL ). FfiJ5 B #e = K&, IFAZE 105°CR M. 8h JEREARNEHE, ¥
RRIRAE, N ZTRLBRFIK. W, A HUEZ IR 7 20875 B A POERE Z 8 8. 1379 1.36g,
W2 70%.

"H NMR (400 MHz, DMSO-d6) 6 7.41 —7.33 (m, 1H), 6.77 (d, J = 12.0 Hz, 1H), 6.70 (d, J = 8.0 Hz, 1H),
421 (d,J=16.0 Hz, 2H), 2.76 (td, J = 12.0, 4.0 Hz, 2H), 2.42 (d,J = 8.0 Hz, 2H), 1.73 (d, J = 12.0 Hz, 2H), 1.55
— 1.40 (m, 1H), 1.03 (qd, J = 12.0, 4.0 Hz, 2H).
WA 14

EH | S Pd(dppf)Cl,,NaCO;
©\/j/ “OH Br N/ N ACN,80 C OV
N ' NH
ﬂzwm

B T RALEY (1- (6-IRMEIE-2-58) RIE-4-5D) FZBARSLitm 1 2, 4-Z5mnest, hEw 14 1
A R SERG] 1 RS 1. YRR 42%

"H NMR (400 MHz, DMSO-d6) § 9.57 (d, J = 4.0 Hz, 1H), 8.93 (d, J = 4.0 Hz, 1H), 8.11 (d, J= 8.0 Hz, 1H),
8.04 (d,J = 8.0 Hz, 1H), 7.82 — 7.74 (m, 1H), 7.73 — 7.60 (m, 2H), 7.42 (d, J = 4.0 Hz, 1H), 6.92 (d, J = 8.0 Hz,
1H), 4.50 (d, J = 12.0 Hz, 2H), 2.88 (t, J = 12.0 Hz, 3H), 2.69 (d, J = 4.0 Hz, 3H), 1.95 - 1.85 (d, J = 11.3 Hz, 3H),
1.33 — 1.14 (m, 2H).
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MS-ESI: 319.3 [M+H] .

SeHER] 15 (1- (3= (MEmR-3-35) 2R WRmE-4-5 Hlig (bE¥ 15 ) Kkl

4915
3- (3-IRZEHED HEM

. Pd(dppf)Cl,,NaCO; O
ACN,80 C X Br
AGEENO O (L
K 7 FHALEYD 1--3-MR % RS 1 2, 4-—FEEs, 1hEY 15 A BRI SEREF] 1 H i 3- (2-
FERE-4-3E) MER, RN 82%.
'"H NMR (400 MHz, DMSO-d6) 6 9.26 (d, J = 4.0 Hz, 1H), 8.71 (d,J = 4.0 Hz, 1H), 8.11 (t, J = 4.0 Hz, 1H),
8.06 (d,J=8.0 Hz, 2H), 7.91 (d, J = 8.0 Hz, 1H), 7.82 — 7.76 (m, 1H), 7.69 — 7.63 (m, 2H), 7.51 (t, J= 8.0 Hz,

1H).
Pd(dba)s; , XPhos
O HN NaHMDS THF
= Br
+ NH,
A
N

WEM 15
fet s

BEy 3- (3-IRFFE) ik (630 mg ,2.22 mmoL) | WREE-4-FEF % (380 mg, 3.33 mmoL) F
XPhos (21 mg, 0.044 mmoL) JIAZE THF (10mL)> ', Ff)5RIARZEE M 2.0M NaHMDS (1.42
g.7.77mmol) , #J5FE- NI Pd(dba); (41 mg,0.044 mmoL) BHH=7R% /<, 70°C/x 7h, TLC ¥
MFEA S D TE 4 o NSRRI 7T pH W . A5 AR RIS, A DCM FK . A HAHE
TR ZEZE T, FRE PR ET . 5777 150 mg, RN 21%.

"H NMR (400 MHz, DMSO-d6) 6 9.23 (d, J = 4.0 Hz, 1H), 8.64 (d, /= 4.0 Hz, 1H), 8.05 (t, /= 8.0 Hz, 1H),
7.76 (d,J = 8.0 Hz, 2H), 7.67 — 7.61 (m, 1H), 7.38 (d,J = 4.0 Hz, 1H), 7.23 (d, J = 8.0 Hz, 1H), 7.10 (d, J = 12.0
Hz, 1H), 7.06 — 6.98 (m, 1H), 3.87 (d, J = 12.0 Hz, 2H), 2.80 — 2.64 (m, 4H), 1.90 — 1.80 (m , 3H),1.38 — 1.26 (m ,
2H).

SEMER] 16 3- (2- (4- (R WRmeE-1-30) mEng-4-F) Memk-2-i% (h& 16> 1%
=~ "N
L
N” “NH, NH

&6

3- (Q-FMENE-4-3) WER-2-f
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9J§< Pd(dppf)Cl,,NaCO5 = |N
N SN ACN,80°C ~ M

B
O™ 8, 22 syt
NN clI” °NT el Z

Hz N” NH,
B T G 3- (4,4,5,5-D0H 5E-1,3,2- 5 K F R -2-08 ) WRmbR-2-Fie B ARt 7] 1 A e mbk-3- 5B R 41,
W& 3- Q-G NE-4-2L) WERRK-2-BE I & R SERB ) 1 A i) 3- (-G nE-4-58) MRk, 0 64%.
"HNMR (400 MHz, CDCl;) 6 8.92 (d,J = 8.0 Hz, 1H), 8.51 (d, J=4.0 Hz, 1H), 8.14 (s, 1H), 8.08 (d,J = 8.0
Hz, 1H), 7.81 (d,J = 8.0 Hz, 2H), 7.57 (t, J = 8.0 Hz, 1H), 7.39 (s, 1H).
MS-ESI: 257.3 [M+H] .

&Y 16
~ N DIPEA,DMSO /
|
N \NJ\U . H& _sC
bz
N7 NH,

B 1 3- (-5 0E-4-55) WEMR-2-fE B AT 1 oh 3- (2-FUnE-4-25) mEmkAh,  EW 16 &K
[F LR 1 A AGE 1. U 82%.

"HNMR (400 MHz, DMSO-d6) 6 8.29 (s, 1H), 8.12 (s, 1H), 7.85 (d, J = 8.0 Hz, 2H), 7.79 — 7.68 (m , 1H),
7.66 —7.58 (m , 1H),7.54 — 7.46 (m , 1H), 4.73 (d,J=12.0 Hz, 2H), 3.11 (t, J= 12.0 Hz, 2H), 2.90 (d, J = 8.0
Hz, 2H), 2.09 — 1.99 (m, 1H), 1.92 (d, J= 16.0 Hz, 2H), 1.38 (dd, J = 12.0, 4.0 Hz, 2H).

MS-ESI: 335.4 [M+H] .

SEHER 17 1- (4- OEMR-3-3E) mBng2-J8) WRIE-4-l e 17) 4%

@) x
NS
NN HN DIPEA DMSO X
NT>Cl o+
NH; soc NH,

a7
B 1 FHWRNE-4-FE B AL 1 HORE-4-ZE T A, &Y 17 BE RIRISERf) 1 & 1. I
N 65%o.
"H NMR (400 MHz, DMSO-d6) § 9.63 (d, J = 4.0 Hz, 1H), 9.11 (d, J = 4.0 Hz, 1H), 8.54 (d, J = 4.0 Hz, 1H),
8.18 (d, /= 8.0 Hz, 1H), 8.11 (d, /= 8.0 Hz, 1H), 7.91 — 7.84 (m, 1H), 7.71 (t, /= 8.0 Hz, 1H), 7.42 (d, J=4.0 Hz,
1H), 4.75 (d, J = 8.0 Hz, 2H), 3.11 (t, ] = 12.0 Hz, 2H), 3.04 — 2.94 (m, 1H), 1.89 (d, J = 8.0 Hz, 2H), 1.40 — 1.20
(m, 2H).
MS-ESI: 306.3 [M+H] .

N

SERER 18 3- (2- (WRBE-1-3E) mEmp-4-38) ek (LA 18) Il

ZON
A \NJ\N/\l
N/ K/NH

14418
4- (4- (WEEmpk-3-25) mEng-2-FL) WREE-1-RE T fig



10

15

20

25

30

WO 2022/194248 PCT/CN2022/081458
33

Z "N

Z
< Mo DIPEA,DMSO S N
: NN
NN e HN/\N

N/ Boc 80T N/ K/N\BDC
bR T FURGE-1-R BB T FR B AR 1 HPORmE-4-5 AN, 4- (4- (WERR-3-58) mEng-2-J8) MRIEE-1-
BB BER A AR IR SCHER 1 AP (1- (4- CEEMR-3-3E) msng-2-38) ReE-4-25) HigE. RN 95%.
MS-ESI: 392.2 [M+H] .

WEm 18

i 1, HCl/di 7N
, joxane |
NS
X N N/\ RT SN \N)\N

Z K/N\ B P K/NH
N Boc 2,CH;0Na/CH;0OH N
: s 418

) 4- (4- (EEIRR-3-E) msng-2-J5) WREE-1-RERFUT BE (6.1 g, 15.56 mmoL)F A 4M EhfR/1, 4-—%
ANMIEW (S0mL) , SIRAHE 30 48h. TLC MR TE4AT, HRSAARRIRYE, I\ FF B8 1) P i s
PRI R . U ZE ZUA T, BRI R PO T B B0 4.55g, YRR 98%.

"H NMR (400 MHz, DMSO-d6) 6 9.65 (d, J = 4.0 Hz, 1H), 9.15 (d, J=4.0 Hz, 1H), 8.60 (d, J=8.0Hz, 1H),
8.17—8.12 (m, 1H), 8.09 (d, J = 8.0 Hz, 1H), 7.86 (t,J = 8.0 Hz, 1H), 7.70 (t, J = 8.0 Hz, 1H), 7.56 (d, /= 8.0 Hz,
1H), 4.15 — 4.08 (m, 4H), 3.25 — 3.12 (m, 4H).

MS-ESI: 292.2 [M+H] .

SERER 19 2- (1- (4- (EEm-3-38) mEng-2-38) WRiE-4-38) 2 (b8 19 ) 14

¢ gl
HN N
NH ~
NT 2 goC N NH,

w9

B 1 HWRNE-4-FE 2 i B AR 1 hoRiE-4-ZE P iZAh,  AEY 19 BIE RURISER)] 1 i E9 1.
N 36%.

"H NMR (400 MHz, DMSO-d6)  9.60 (d, J = 4.0 Hz, 1H), 9.09 (d, J= 4.0 Hz, 1H), 8.51 (d, J = 4.0 Hz, 1H),
8.15 (d, J = 8.0 Hz, 1H), 8.09 (d, J = 8.0 Hz, 1H), 7.88 — 7.83 (m, 1H), 7.69 (t, J = 8.0 Hz, 1H), 4.86 (d, J=12.0
Hz, 2H), 2.98 — 2.92 (m, 2H), 2.90 — 2.83 (m, 2H), 2.54 (s, 2H), 1.79 (d, J = 8.0 Hz, 2H), 1.54 —1.48 (m, 1H), 1.20
—1.12(m, 2H).

MS-ESI: 334.2 [M+H] .

SEHER 20 (1- (4- (EMR-3-5) mEng2-JL) WRIE-4-5) HEE (ke 200 H%

=~ N
) DIPEA,DMSO N \NJ\N
= \N e " Q\/
OH 80°C = OH

N N a0

B T FHRAE-4-F5 F R B AR S Bt 1 P IR E -4-FE FEIZ AN, A& 20 & IR 2t 1 At &4 1.
HE K 83%.

"H NMR (400 MHz, DMSO-d6) 6 9.58 (d, J = 4.0 Hz, 1H), 9.07 (d, J = 4.0 Hz, 1H), 8.49 (d, J= 4.0 Hz, 1H),
8.14 (d, J= 8.0 Hz, 1H), 8.07 (d, J = 8.0 Hz, 1H), 7.88 — 7.79 (m, 1H), 7.73 — 7.63 (m, 1H), 7.36 (d, J = 4.0 Hz,
1H), 4.85 (d,J = 12.0 Hz, 2H), 4.51 (t, ] = 8.0 Hz, 1H), 3.31 —3.24 (m, 2H), 2.98 — 2.86 (m, 2H), 1.76 (d, J = 12.0

\
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Hz, 2H), 1.72 - 1.63 (m, 1H), 1.11 (qd, J = 12.0, 4.0 Hz, 2H).
MS-ESI: 321.2 [M+H] "

SEHER 21 (1- (4- (EMR-3-5) mEng2-JL) WRiE-4-5) 2 (ke 21 %

DIPEA,DMSO N
|
ooy O T oy ey
80°C _
N OH
&1

B 1 R E-4-FE 2B B AR 1 ThORnE-4-FE IS, EY 21 KA BRI SERE) 1 b &9 1.
KRN 49 %.

"HNMR (400 MHz, DMSO-d6) 6 9.57 (d, J = 4.0 Hz, 1H), 9.05 (d,J= 1.9 Hz, 1H), 8.48 (d, J=4.0 Hz, 1H),
8.13 (d,J=8.0 Hz, 1H), 8.07 (d, /= 8.0 Hz, 1H), 7.88 — 7.77 (m, 1H), 7.67 (t, J = 8.0 Hz, 1H), 7.35 (d,J=8.0 Hz,
1H), 4.81 (d,J = 12.0 Hz, 2H), 4.40 (s, 1H), 3.47 (d,J =4.0 Hz, 1H), 2.91 (t, /= 12.0 Hz, 1H), 1.82 — 1.63 (m,
3H), 1.38 (q,J = 8.0 Hz, 2H), 1.17 — 0.99 (m, 2H).

MS-ESI: 335.3 [M+H] .

SEHER 22 3- (2- ( (3S, SR) -3,5--HIFLNRME-1-JL) mang-4-58) mEnk (&9 22) 1l

ZZ N
: | gy
= N DIPEA,DMSO XN N/Y
= /N Cl + _ NH
m/ N heating N
N H

te&H22

B TH (2S, 6R) -2,6-— WIEORMGE FACSLHEG] 1 hiRiE-4-ZE T AL, WEW 22 1G RIR SEfEf) 1
PAGEDD 1. IR 83%.

"H NMR (400 MHz, DMSO-d6): 8 9.61 (d, J = 2.2 Hz, 1H), 9.08 (d, J = 2.2 Hz, 1H), 8.51 (d, J = 5.2 Hz,
1H), 8.15 (d, J = 8.2 Hz, 1H), 8.09 (d, J = 8.4 Hz, 1H), 7.89 - 7.81 (m, 1H), 7.69 (t,J = 7.4 Hz, 1H), 7.40 (d, J =
5.2 Hz, 1H), 4.72 (d,J = 12.4 Hz, 2H), 2.81 - 2.74 (m, 2H), 2.45 (t,.J = 12.0 Hz, 2H), 1.09 (s, 3H), 1.07 (s, 3H).

MS-ESI: 320.2 [M+H] .

SEHE 23 3- (2- (4-HIEENREE-1-JL) mEng-4-50) Mk (4hE 23) 1%

Z>N H
J\ N DIPEA,DMSO
NS
= N Cl [
_ + N 80°C

N | 143/\4%23
B 7 A 1-H IR B ARSE R 1 SR ORIE-4-2E L AN, LAY 23 A RIR SLitfs] 1 PRt &9 1. IR
FN 78%.
"HNMR (400 MHz, CD;0D): 6 9.56 (d,J = 4.0 Hz, 1H), 9.05 (d, J=2.4 Hz, 1H), 8.48 (d, J = 8.0 Hz, 1H),
8.10 (d, J=8.0Hz, 1H), 8.04 (d, J = 8.0 Hz, 1H), 7.80 (t,J = 7.2 Hz, 1H), 7.64 (t,J=7.2 Hz, 1H), 7.39 (d, J = 8.0

Hz, 1H), 3.86-3.79 (m, 4H), 2.41 -2.34 (m, 4H), 2.20 (s, 3H).
MS-ESI: 306.4 [M+H] .
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SERER 24 3- (2- (14-TEG-1-50) meng-4-58) Mk (ha 24) &

N
\L
N N N
t&124
4- (4- (Wmk-3-38) mEng-2-3) -1 4- T HUE-1-FREREU T g

Z N ~ "N
\ |
S g HN/\§ DIPEA,DMSO N \N)\N/\»
N
z N.g 80°C z N
N oc N “Boc

bR 7 LA- U518 T B AR SR 1 P IRAE -4-FE FZAh, 4- (4- (MEMR-3-28) WEng-2-55) -1.4-
TRBE-1-RBRUT BE A R R SEREG 1 R (- (4- (N3 mEmE-2-3E) WRuE-4-2ED FRR. RN
71%.

MS-ESI: 406.3 [M+H] .

&9 24
7N 1,HCl/dioxane 7N
oy 0
N \\/N\ o 2:CH3ONa/CH;OH N7 \\/NH

B L &24

B T H 4- (4- (FEMR-3-5) WEng-2-55) -14- % (bt-1-R AT BR B RSLhf) 18 o 4- (4- (RERk-3-55)
MENE-2-5) WRWE-1-RERAUT BRAL, & 24 (4 RlA) SEREf] 18 &Y 18. I 84%.

"H NMR (400 MHz, CDCI5) 6 9.59 (d, J = 4.0 Hz, 1H), 8.75 (d, J = 4.0 Hz, 1H), 8.45 (d, J = 4.0 Hz, 1H),
8.15 (d,J=8.0 Hz, 1H), 7.94 (d, J = 8.0 Hz, 1H), 7.82 — 7.74 (m, 1H), 7.60 (t, J = 8.0 Hz, 1H), 7.07 (d, /= 8.0 Hz,
1H), 4.12 — 3.84 (m, 4H), 3.13 (s, 2H), 3.03 — 2.86 (m, 2H), 2.38 —2.20 (m, 1H), 2.00 (s, 2H).

MS-ESI:306.2 [M+H] .

SERER] 25 3- (2- (38-A H[3.2. 1]qek;n- SR WENE-4-38) M (bE 25) 14

A

N
J:A%”/JZS

8- (4- (WEMR-3-3L) mBng-2-25) -3.8- % Z% I [3.2. 1) ke-3- R AL T g

7N DIPEA,DMSO
s i+ BN _sC )\
N N Cl N
\Boc
7
N Bac

B T 3,8- U S [3.2. 1] b -3- R BR AL T B AR 1 PR IE-4-JE FEE AN, 8 - (4- (RERRR-3-3E)
WEUE-2-5E) -3,8- TR TIN[3.2. 1R k3R IR T BRIGE BRI S 1 P (1- (4. (MERR-3-2E) Mg -2-
B URNE-4-FLD FR. RN 41%.

MS-ESI: 418.2 [M+H] .

& 25
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@\/jf)\ 1 HCIidloxane ©\/j)\/\)\
N goe 2.CH30Na/CHOH P NH
B T H 8 - (4- (MEMK-3-JE) mEngE-2-%5) -3.8- (2% “IA[3.2.1)F -3 - SRR T B & AC St 18 o 4-
(4- (WEMR-3-5E) mEng-2-55) UREGR-1-RBAUT BRAN, &Y 25 BIE IR SehEd] 18 &9 18. Ik
N 63%o.

"H NMR (400 MHz, CDCl5) 6 9.56 (d, J = 4.0 Hz, 1H), 8.76 (d, J = 4.0 Hz, 1H), 8.46 (d, J = 8.0 Hz, 1H),
8.16 (d, J = 8.0 Hz, 1H), 7.95 (d, J = 8.0 Hz, 1H), 7.78 (t, J = 8.0 Hz, 1H), 7.61 (t, J = 8.0 Hz, 1H), 7.10 (d, J =
8.0 Hz, 1H), 3.22 (d,J = 12.0 Hz, 2H), 2.84 (d, J = 12.0 Hz, 2H), 2.20 — 1.99 (m, 6H).

MS-ESI: 318.2 [M+H] .

SEHEf] 26 N- (4- (MERR-3-FL) mEmgE-2-J35) ZkE-12-" (4hEH 26) 1%

|

S S A g NH
H

N fh&2e

(2- C (4- (WEMR-3-2) mEng-2-3) &) 28 FEFMAT B

\

Z\|
\ H,N DIPEA,DMSO N
N 2 3
X N)\C| I N \N)\N/\/N\BOC
+ 5
P 80°C P H
N NHBoc N

B TH Q-Z@ZELH FIEEFERAUT BREASLRES 1 hIRE-4-EEFZs,  (2- ¢ (4- (HER-3-25) 1
WE-2-55) A ZH) FIEEFRRAUT BRMERE LG 1 B (1- (4- (EER-3-58) BEng-2-J8) IRIE-4-
5 g, WFEHN 64%.

MS-ESI: 366.2 [M+H] .

&Y 26
= Z "N
JN\ 1,HCl/dioxane - J\ NH
N \N H/\/NHBOCL SN N H/\/ 2
—
N" 2,CH3ONa/CH,OH N

e &426

BRTH (2- C (4 (MEMR-3-58) msng-2-38) FI) 23 FAFMRAT B siEm 18 # 4- (4- (1
WR-3-25) MEnE-2-3E) WRER-1-REREUT BRAL, 1B 26 A RIRISIER] 18 Rt &9 18, HHN 79%.

"HNMR (400 MHz, CDCl;) 5 9.54 (s, 1H), 8.78 (s, 1H), 8.42 (d, J=8.0 Hz, 1H), 8.15 (d, J=12.0 Hz, 1H),
7.94 (d,J = 8.0 Hz, 1H), 7.78 (t,J = 8.0 Hz, 1H), 7.61 (t,.J = 8.0 Hz, 1H), 7.14 (d, J = 8.0 Hz, 1H), 3.68 — 3.56 (m,
2H), 3.02 (t,J =8.0 Hz, 2H).

MS-ESI: 266.2 [M+H] .

SERER 27 N - (4- (REmk-3-38) mEnE-2-J8) PFkE-13-20% (E27) 14
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2\
|
SN \N)\N/\/\NHz
P H
N" tawme7

(3- ( (4- (WEmR-3-2) mang-2-3) &) R FEFMAT B

= JN\ NH, AN 4
DIPEA,DMSO |
NS
NN TC % X \N)\N/\/N\Boc
= 80°C _ H
N NHBoc N

BT Q-ZENHE SRR FREARSLE 1 HUReE-4-EEFH LA, (2- C (4- (HEDR-3-25) W
WE-2-2E) FAE) NED SIEFERSUT BRI A R E SR 1 ) (- (4- (EMR-3-JE) MERg-2-55) WRNE-4-
B Flk. WEH 50%.

MS-ESI: 380.2 [M+H] .

&4 27
N\ 1,HCl/dioxane /JN\
RT
N \NJ\N/\/\NH W H/\/\NHZ
2 H Boc  2.CH;ONa/CH;0H >
N e &427

BT (2- C (4= (WEIbR-3-28) mng-2-J8) () N FAEHFRR T BRB St 18 o 4- (4- (1
WR-3-58) mEnE-2-38) ORIE-1-RERBUT ERAL, 4B 27 & RRIRISLER 18 Rtk &9 18, RN 98%.

"H NMR (400 MHz, CDCl5) 6 9.54 (s, 1H), 8.78 (d, J = 4.0 Hz, 1H), 8.41 (d, /= 8.0 Hz, 1H), 8.15 (d, J =
8.0 Hz, 1H), 7.94 (d, J = 8.0 Hz, 1H), 7.81 — 7.75 (m, 1H), 7.60 (t,J = 8.0 Hz, 1H), 7.11 (d, J = 4.0 Hz, 1H), 5.68
(s, 1H), 3.67 —3.62 (m, 2H), 2.88 (t,J = 8.0 Hz, 2H), 1.82 (p, J =8.0 Hz, 2H), 1.41 (s, 2H).

MS-ESI:280.3 [M+H] .

SEMER 28 7- (2- (WRME-1-H:) WEEE-4-FE) 2 3-T4-[1,4] A HE[2,3-b] Lz (&1 28) 1l

%
e

L& 4528
4-(4-F B E-2-FE IR R -1 - R PR AU T R

- =~ "N
CI/QJN\CI . O\BOC toluene, reflux Cl/quN
“Boc

B &) 2.4-—&MEnE (372 g, 21.5 mmoL) 4 -HFEIRER- 1 -RERHUT B (4.3 g, 21.5 mmoL) T
28 S0mL) o, BERRMNER, KH TLC Kl e 4. WEZ&ZIER, K ERE/K (55mL/83mL)
IMAZEEYY, JHERZE 90°C, ARFE. FRE=ETHEE, &3, ERE/K (1v/1.5v, 30mLx3)
Ve, mETTH. B2 4.0g, RN 62%.

"H NMR (400 MHz, CDCl;) 6 8.16 (d,J = 5.2 Hz, 1H), 6.52 (d, J = 5.2 Hz, 1H), 3.85 - 3.72 (m, 4H), 3.52 -
3.41 (m, 4H), 1.48 (s, 9H).
7 -(4,4,5,5-DUH 31 3 2- S E-2-58) 2, 3- 4 - [1,4] - EIE[2, 3 b]AknE
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[e]
CXY™ - el e o -
(o] N

AL G 7-1R-2.3- & -[1,4] - FHE[2,3-b]LE (180 mg, 0.84 mmoL) . JEATFE A ELEE (318 mg, 1.26
mmoL) . EAERHT (329 mg, 3.36 mmoL) 1 Pd(dppf)Cl, (61 mg, 0.084 mmoL) HIAZF] 1,4- "5 /FF (5mL)
t, EERARS T T 90°CRPLEE . KH TLC Al [ Bio # K Sk & AR LI, BUER K EEH,
PREMTIMN IR CBRe 3, W& EWET SRR ET 0 8. B ER~ 186 mg, WFEN
84%.

"HNMR (400 MHz, CDCl;) 6 8.19 (d,J = 1.6 Hz, 1H), 7.53 (d, J = 1.6 Hz, 1H), 7.26 (s, 1H), 4.48 - 4.41 (m,
2H), 4.27 - 4.20 (m, 2H), 1.33 (s, 12H).

MS-ESI: 264.4 [M+H] .
4-(4-(2,3- & [ 1,4~ A2,3-b] M me -7-5 s g -2 - IR G- 1 - R B A T I

o O — @

1 ~ M Na,CO3,Pd(dppfiCI o) « M

[DITB‘O o NTONTY EdRHi080C [ [ N N
07N A o N "N

“Boc

& T 7 -(4,4,5,5-D0 B 5E-1,3,2- A IGE-2-38) 2, 3- & - [1,4] B TE[2, 3 bRtk e B QR k-3 - 00 R
PLK ) 4-(4-5005 0 -2-FE) IR B -1 - R PR AL T B B4R 2,4- —SUBESN, 4-(4-(2,3- 5[ 1,4] —FAR[2,3-b] AL IE-7-
By g -2- )R- 1R BB T Bg 14 R SEffp] 1 P 3- (-FmsnE-4-50) mEmk. U 46%.

"HNMR (400 MHz, CDCl5) 6 8.47 (d,J=2.2 Hz, 1H), 8.36 (d, J=5.2 Hz, 1H), 7.88 (d,J=2.2 Hz, 1H),
6.89 (d,J=5.2 Hz, 1H), 4.54 - 4.44 (m, 2H), 4.37 - 4.26 (m, 2H), 3.94 - 3.84 (m, 4H), 3.56 - 3.46 (m, 4H), 1.49 (s,
9H).

MS-ESI: 400.5 [M+H] .

&Y 28
i |
[o ~ \N)\N/\ 1,HCI/1 4-dioxane O~ \N)\N/\
z L_N._  2NaOH, | L_NH
0" N Boc

0" N

B T 4-(4-(2,3- Z & [ 1,4) — A AR[2,3-b] Mk e -7-F5 ) g -2 -5 IR 18- 1- 32 AL T i B AR S 34 18+ 4-(4-
CPEIBR-3 -85 ) I g -2 - 025 ) DR IR -1 R R BU T BRAN, 10 &4 28 145 R R SE i 7] 18 4L &4 18 R 92%.
"HNMR (400 MHz,DMSO-d6) 6 8.52 (d, J =2.2 Hz, 1H), 8.39 (d, /= 5.2 Hz, 1H), 7.95 (d, J = 2.2 Hz, 1H),

7.18 (d,J=5.2 Hz, 1H), 4.52 - 4.42 (m, 2H), 4.33 - 4.27 (m, 2H), 3.77 - 3.69 (m, 4H), 2.83 - 2.72 (m, 4H).

SHEH] 29 4-(2,3- ERIF[b][1,4] S I-6-F)-2-(WREE-1- ALy (FhED 29) KU

Sonae!

tk&¥29

4-(4-(2,3- IR IF[][1,4] — T TE-6- 38 -2 IR IR 1 -FR MR AL T il
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Eij : f*m wzj@f

oc

T @3-S 2EIF[b][1.4] 9%-6-%)6)13@2 RE MR 1 P rEmk-3-IER AN, LA 4-4-2,3-
SURTF[D][1,4] 0556~ )i g -2 - R e - 1 - R AU T B 1) & B ) S 1) 1 i) 3- (-G -4- 55D Wb
N 57%.

"H NMR (400 MHz, CDCl;) 6 8.32 (d,J = 5.2 Hz, 1H), 7.63 (d, J=2.2 Hz, 1H), 7.55 (dd, J= 8.4, 2.2 Hz,
1H), 6.94 (d,J = 8.4 Hz, 1H), 6.88 (d, J= 5.2 Hz, 1H), 4.36 - 4.20 (m, 4H), 3.89 (t,J = 5.2 Hz, 4H), 3.52 (t, J =
5.2 Hz, 4H), 1.50 (s, 9H).

MS-ESI: 399.5 [M+H] .

& 29
N\ Z N
[O \NJ\N/\ 1,HCI/1,4-dioxane OD/[:N\J\N
o k/N‘Boc 2.NaOH, [O

B2 T FH 4-(4-(2,3- AR IR [b][1,4] = HE-6-J8 ) g -2 - IR R 1 PR R A T B AR AR it 51 18 o 4-(4-
CHEIp-3-3 ) Mg -2-56) RIE-1- R BR AU T BRAL, L& 29 M4 IR IFISLiEf) 18 & 18 INR N 53%.
"H NMR (400 MHz, CDC15) 6 8.32 (d,J = 5.2 Hz, 1H), 7.63 (d,J=2.2 Hz, 1H), 7.54 (dd, J = 8.4, 2.2 Hz,
1H), 6.93 (d,J = 8.4 Hz, 1H), 6.86 (d,J= 5.2 Hz, 1H), 4.36 - 4.26 (m, 4H), 3.95 - 3.88 (m, 4H), 3.00 - 2.98 (m,
4H).
MS-ESI: 299.5 [M+H] .

Boc

SERER] 30 4-(5,6- - FAE LM -3 )-2- R BR- 1 -1 e (kB 30 )l 4%

/O | N \N)\N /\l
(o] N
1 & %130
3- T HEIE-5-(4.4,5,5-DY R 3R A[1,3.2] AU E-2- 8- g

/OD/Br ) io‘g—s’?\(% KOAc, Pd(dppf)Cl, o | N ;ﬁ%
o N d e} 1,4-dioxane,80°C ~ P

B2 T 5-1R-2.3- T HIE M E B AL 7-10-2,3- & -[1.4] = BIE2,3-b] Mk RE SN, 2,3- A KE-5-(4.4.5,5-
DU FR BE-[1,3,2] — B Je-2 -3 ) -ILL W ) 75 R [R) S e 8] 28 A ) 7 -(4,4,5,5-DY HE E-1,3,2- i be-2-28) 2, 3-—
A - [1L4]1 %552, 3b]knE. KEN 93%.

"HNMR (400 MHz, CDCl;) 6 8.12 (s, 1H), 7.34 (s, 1H), 4.04 (s, 3H), 3.89 (s, 3H), 1.34 (s, 12H).

MS-ESI: 266.4 [M+H] .
4-[4-(5,6-— H AR JHE - ML g -3- 35 ) - g -2 - 5 |- DR R - 1 - PR R U T i

o B )§< < )
-~ X 00 /E\N Na,CO3, Pd(dppf)Cl, PRGENGEN
NN
y A B

+ = _— - |
So7 N o NTINTY EtOH/H,0, 80°C So N LN,

LN,

Boc
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BT H2 3-:5135?%-5-(4 4.,5,5-DUH FE-[1,3,2] S bE-2-55)-L g & e 7 -(4.4,5,5-DY FFAE-1,3.2- 4l
F-2-3E) 2, 3- & - [1L4] = ETE[2, 3 bHLEESL, 4-[4-(5,6-— FH AR LML 0 -3 -3 -I g -2 - L |- IR MR- 1R IR AL T

BB P B S it 5 S 19 28 HP ) 4-(4-(2,3- [ 1,4) =5 AR[2,3-b b i - 7- 28 g i -2- 3 R - 1 -SRI T g
N 54%.
"HNMR (400 MHz, CDCI5) 6 8.39 (d,J= 1.8 Hz, 1H), 8.36 (d, J=5.2 Hz, 1H), 7.74 (d,J = 1.8 Hz, 1H),
6.91 (d,J=5.2 Hz, 1H), 4.08 (s, 3H), 3.97 (s, 3H), 3.93 — 3.85 (m, 4H), 3.59 — 3.49 (m, 4H), 1.50 (s, 9H).
MS-ESI: 402.5 [M+H] .

&9 30
= |N =~ "N
. |
0O | SN \N)\N/\ 1. HCI/1,4-dioxane _0 | N \N N/\
- P bN\BOC 2. NaOH - P L NH

(o] N

B8 TP 4-[4-(5,6-— AR e -3 - 35 ) - e -2 B |- R - 1 AR R T B AR St 18 o 4~ (4- (IR
3-8 WERE-2-JL) WRIR-1-FRIRHU T BRAL, AEH 30 (MG melm Sehtifs 18 G 18, ek
N 40%.

"H NMR (400 MHz, DMSO-d6) 6 8.50 (d,J=1.8 Hz, 1H), 8.41 (d,J=5.2 Hz, 1H), 7.87 (d, /= 1.8 Hz, 1H),
7.23 (d,J=5.2 Hz, 1H), 3.93 (s, 3H), 3.87 (s, 3H), 3.82 — 3.76 (m, 4H), 2.90 — 2.80 (m, 4H).

MS-ESI: 302.4 [M+H] .

SERER 31 4-(3,4- - H AR -5 L )-2-WR B -1 - ﬂ%’”;z(th%M)H'J%J%
A

NH
h&4)31

4-[4-(3,4-— FAE BE ORI - g -2 - |- UR R - 1 - PR BR AU T B

0 | N NaCOj, Pd(dppf)Cl o] f)‘N\
0 B . J aCOs, Pd(dppf)Cl, - NN
o] cI” ONTON K/N
o K/N\ EtOH/H,0, 80j ~o “Boc

~
Boc

B T 2-(3.4- W AR IE-IEHE)-4.4,5,5-PU F L -[1,3 2] ke B AR 2,3-  F A -5-(4,4,5,5- D0 H 3
-[1,3.2] S oe-2-55)-MEWE A, 4-[4-(3,4-— W AR FE -0 00 )-8 g -2- 2K - R R - 1 - FR P P ) - O S e ) <2 it

5 30 [ 4-[4-(5,6-— F A8 FE-ME g -3 - 08 )- M g -2 - K | -IR - 1 R PR T o U 60%

"H NMR (400 MHz, CDCl5) 6 8.33 (d, J = 5.2 Hz, 1H), 7.67 — 7.60 (m, 2H), 6.94 (d, J = 8.4 Hz, 1H), 6.92 (d,
J=152Hz, 1H), 3.98 (s, 3H), 3.94 (s, 3H), 3.92 — 3.86 (m, 4H), 3.57 — 3.50 (m, 4H), 1.49 (s, 9H).

MS-ESI: 401.5 [M+H] .
WA 31
=z |N >N
SN N 1. HCI 4-dioxane ~ ~© SN N
~o LN 2. NaOH ~o L_NH

Boc
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B T 4-[4-(3,4- = F A8 3 O 58 ) g -2- 5K |- IR - 1 R PR T I ARt 7] 18+ 4- (4~ (PEEMR-3-55)
MENE-2-JE ) DRME-1-RBRAUT BEAh, A& 31 & BRI SLiE R 18 itk &9 18, EN 51%.
"H NMR (400 MHz, DMSO-d6) 6 8.36 (d,J= 5.2 Hz, 1H), 7.72 (dd, J = 8.4, 1.8 Hz, 1H), 7.68 (d, /= 1.8 Hz
1H), 7.16 (d,J = 5.2 Hz, 1H), 7.06 (d, J = 8.4 Hz, 1H), 3.84 (s, 3H), 3.82 (s, 3H), 3.79 — 3.72 (m, 4H), 2.83 - 2.76

(m, 4H).
MS-ESI: 301.5 [M+H] .
SERER 32 3- (2- (WRME-1-3E) mEng-4-3L) -1H MIW(L&Y) 32) 2%
gy
N
th&M32

3- (2- (4= GRUTEIRIL) WRME-1-5) meng-4-35) -1H-W5|BE-1-BRER T g

0253(, f"\' Na,COs,Pd(dppf)Cl, 7N
EtOH/H,0,80°C ~
N “Boc N Boc
Bos Boc
R BTG 1 e mh-3-

BT H 3- (4,4,5,5-PUH3E-1.3,2- A4 0 E-2-38) -1H-MgWE-1-R B R T B
WERAN, &Y 3- (2- (4- (BUT BRI WRME-1-FE) MEng-4-55) -1H-T5|Wk-1-FRER U T R )& ik 7] Sz it 151)

1 ) 3- QQ-FMERE-4-F5) MR, R 69%.
1H NMR (400 MHz, CDCl5): 6 8.40 — 8.36 (m, 1H), 8.34 (d, J = 8.0Hz, 1H), 8.19 (s, 2H), 7.39-7.5 (m, 2H)

15
6.93 (d,J=8.0 Hz, 1H), 3.93 (t,J = 8.0Hz, 4H), 3.57 (t,J = 8.0 Hz, 4H), 1.71 (s, 9H), 1.51 (s, 9H)

MS-ESI: 480.6[M+H] .
3- (2- (WRME-1-F5) MEnE-4-38) -1H-M|PE-1-RER BT fis
2N
| 1 HCI/1,4-dioxane
N N OH, N
2.Na
N K/N\Boc K/NH
‘BOC
Wh-1-2 R T Bg (284 mg, 0.59 mmoL)

20 Bl EW 3- (2- (4= GRUT BRI WRIE-1-35) W g -4-55) -1H-M5|
BT DCM (8mL) 1, A HCU14-—FNH (4 M, 5 mL) , =& &M 30min, TLC #3584 .
- g

JEAAEEF, BREYHIMAK (SmL) , H NaOH (3 M) ¥ pH £ 14. WEZE LA, FREY AR

EATED S . B HEEY 210 mg, WCEA 93%.
"HNMR (400 MHz, CDC1;): 6 8.39 — 8.36 (m, 1H), 8.33 (d, J=4.0Hz, 1H), 8.19 (d, J = 8.0Hz, 2H)

7.39-7.34 (m, 2H), 6.92 (d, J = 4.0 Hz, 1H), 3.98 (t, J = 12.0 Hz, 4H), 3.05(t, J = 12.0 Hz, 4H), 1.71 (s, 9H)

25
MS-ESI: 380.5[M+H] .

WE 32
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=~ N
~ N M
| e X
N k/NH IETHE. K
N 100 ”

\
Boc

BUEY 3- (2- (RME-1-FE) MERE-4-38) -1H-W5[ k-1 80T B (210mg, 0.551 mmoL) ¥& T 1E T %
(2.1mL> F7K (12mL> FHEAEMRES, IAREERR (0.23mL) , M# MR, TLC &l N 5E4a.
WEZEZHA . BREWHIAK (SmL) , I NaOH (3 M) % pH £ 14. JBEZEEIETHR, REY

FAPCEAE Z AR 2 H R4 124 mg, YR 80%.

5
"H NMR (400 MHz, CDCI5) 6 8.53 (s, 1H), 8.44 — 8.38 (m, 1H), 8.29 (d,J = 4.0 Hz, 1H), 7.88 (d,J = 2.0 Hz,
1H), 7.45 — 7.39 (m, 1H), 7.29 (s, 1H), 6.88 (d, J = 5.2 Hz, 1H), 3.96 — 3.90 (m, 4H), 3.03-3.00 (m, 4H).
MS-ESI: 280.5[M+H] .
10 SEHEH] 33 4- (CEIFMRmE-3-3E) -2- (WRMR-1-3L) WEngE(fb&H) 33)H %
(@]
/
=N
\ N/)\N/\:\/NH
fh 433
4- (4- CRHMEMG-3-5) myng-2-) URIEE-1-RFE AT e
o]
o =N Y
@ Q\()‘N/\\\/\N _p P -
too O Na,COs,EtOH \ //LN/\\N O
s N \\/ \(

B~
,B=0OH ><
HO ;
soc ><O

BR 1 FH 2R g -3 - FE R B A b -3- B0 RR, DARRAH 4-(4-50E g -2-J8) IR R - 1 - R T BR B AR 2.4-
TEEREAS, 4- (4- CRIFIEIR-3-5) MERE-2-JE) URME-1-R BT BRG AR SERE R 1 FR i) 3- (2-mEnE

15
A4-FED) TR RN 84%.
"H NMR (400 MHz, CDC15) § 8.36 (d, J = 5.1 Hz, 1H), 8.23 (q, J = 4.3, 3.4 Hz, 2H), 7.67 — 7.50 (m, 1H),
7.43 =730 (m, 2H), 6.89 (d,J= 5.1 Hz, 1H), 4.01 —3.85 (m, 4H), 3.57 (dd, J = 6.5, 4.0 Hz, 4H), 1.50 (s, 9H).
MS-ESI: 381.5 [M+H] .
20 &4 33
(o]
Y 0
=N 1.HCI/1,4-dioxance 7
\ N/)\N\/\\\/N\(O 2.NaOH \\NEJ)\N/\:\/NH

o}

d

B 7 H 4- (4- CEIFREMRE-3-38) mEng-2-J8) IREE-1-RBRAUT BR BB AL HER] 18 H 4- (4- (HEMR-3-
D MENE-2-FE) URIE-1-REREUT EeAlh, &9 33 & R EI S 18 &4 18. RN 86%.
'"H NMR (400 MHz, CDCl5) § 8.35 (d, J = 5.1 Hz, 1H), 8.24 (d, J = 10.3 Hz, 2H), 7.65 — 7.50 (m, 1H), 7.43
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—7.31 (m, 2H), 6.86 (d,J= 5.1 Hz, 1H), 3.98 — 3.89 (m, 4H), 3.01 (dd, J = 6.0, 4.2 Hz, 4H).
MS-ESI: 281.4 [M+H] .

SEHER 34 3-H AL 5-(2-WR G- 1 -JE - g -4- 2 )- I IE -2- 1 (A& ) 34 4%

N\
|
0
N \N)\N
NH
HO” °N” ,, . b
L& ¥34
&Y 34
N ZN
0 ~ \NJ\N/\ 1. HCIA 4-dioxane O S \N)\N/\
o NP K/N‘Boc 2. NaOH HO™ N K/NH

B T4 EBR I Boc MR BN TAEK 21, 1AW 34 18 RSt [F] S fdl] 30 1) 4-(5,6-— FF AR =Lt
WE-3-J5)-2-ARIGE-1-FE-E0E . 7220 50%.

"HNMR (400 MHz, DMSO) ¢ 8.31 (d,J= 5.2 Hz, 1H), 7.87 (d, J= 2.2 Hz, 1H), 7.44 (d,J=2.2 Hz, 1H),
7.07 (d,J=5.4 Hz, 1H), 3.79 (s, 3H), 3.76 — 3.64 (m, 4H), 2.83 —2.68 (m, 4H).

MS-ESI: 288.4 [M+H] .

e 35 3- (4- (WRBE-1-25) -13,5-=8-2-38) WEmMk(fb-&9) 35) 1% %

N4\|N
\N*N/\
p L_NH
N" thamss

4- (4- (WEEmpk-3-25) mEng-2-FL) WREE-1-RE T fig

DIPEA,DMSO Boc.
NEN K\N,Boc 90°C "(}
| + - N N Cl
Cl)\\NJ\CI HNJ e
NN

B 7 2,4-25-1,3,5- =B AL 1 3- (2-FEnE-4-5) ik, DLA FHURGE-1-FR AL T BR AL
WRAE-4-FE AL, 4- (4-50-1,3,5-=8-2-58) DRME-1-FRFRAUT Bar) & RURISEie s 1 i) (1- (4= (Emf-3-
B mEng-2-d) URiE-4-5D F iR, RN 46%.

MS-ESI: 300.3 [M+H] ",

4- (4- (WEIRR-3-35) -1,3,5-=Me-2-38) WRIER-1-FRIRAUT B

N
OH N“ N Pd(dppf)Cl,,NaCO5 N

mB\OH + Cl)\\NJ\N/\\ dioxane,80°C . (j\/j)\\NJ\N/\\
N/ \\/N\BOC N/ \\/N\BOC

B TR 4- (4- (REMA-3-JE) WRE-2-55) WRIE-1-FRIRAUT BRAQR St 1 o ngmh-3- iR o, AL 59 4-
(4- (PERRR-3-2E) -1,3,5-=W&-2-55) URER-1-RERBUT BRAO & AISEHESY | R 3- (2-SUMENE-4-55) .
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RN 42%.

"HNMR (400 MHz, CDCl3) 6 :9.92 (d,J = 4.0 Hz, 1H), 9.25 (d, J=4.0 Hz, 1H), 8.78 (s, 1H), 8.25 (d, J =
8.0 Hz, 1H), 8.04 (d,J= 8.0 Hz, 1H), 7.87 (t, J = 8.0 Hz, 1H), 7.68 (t,J = 8.0 Hz, 1H), 4.07 (d, J = 44.0 Hz, 4H),
3.65 (d, J=8.0 Hz, 4H), 1.58 (s, 9H).

MS-ESI: 393.4 [M+H] ",

W 35
| 1,HCl/di )
, ioxane
OO0, e OO0
N7 K/N\BOC 2,NaOH/H,0 N L NH

B 7 H 4- (4- (RERR-3-5E) -1,3,5-=W8-2-F8) URE-1-FRERHCT BR AL 18 1 4- (4- (RERk-3-3)
MERE-2-3E) WRIE-1-FREREUT ERAL, & 35 (& IR S 18 H k&4 18. IR 72%.

"H NMR (400 MHz, DMSO-d6) 6 :9.75 (d, J = 4.0 Hz, 1H), 9.30 (s, 1H), 8.74 (s, 1H), 8.22 (d,J= 8.0 Hz,
1H), 8.11 (d, J = 8.0 Hz, 1H), 7.88 (t, J = 8.0 Hz, 1H), 7.70 (t,J = 8.0 Hz, 1H), 3.89 (d,J = 28.0 Hz, 4H), 2.81 (d,

J=16.0 Hz, 4H), 1.23 (s, 1H).
MS-ESI: 293.4 [M+H] ",

SHER] 36 2- (WRME-1-FE) -4- (MEmR-3-55) mEmenk (h&¥ 36) Kkl

5136

Pd(dppf)Cl»,2M NaCOs O
- o, /

2-F-4- (HEMRR-3-FE) s MRk

C|)H
N B\OH N dioxane 80°C - JN\
* | A o NN el
N~ cl” N el O
~
N

T 2,4- SRR AR SE ] (4-1) H 2.4-—EnE, LA 1.4 ZEANHBR OB, 2-5-4-
CREMR-3-J) MR e [F) SR 1 it b i 3- Q- NE-4-38) 1Rk, W 73%.
"HNMR (400 MHz, CDCl5) 8 9.32 (d,J = 4.0 Hz, 1H), 8.67 (d,J=2.0 Hz, 1H), 8.25 (d, J = 8.0 Hz, 1H),
8.19 —8.10 (m, 2H), 8.05 — 7.97 (m, 2H), 7.88 (t,J = 8.0 Hz, 1H), 7.69 (t, J = 8.0 Hz, 2H).
MS-ESI: 292.4 [M+H] .
4- (4- (WERR-3-3E) WEPERE-2-E) DRIE-1-RBCT BR

DIPEA,DMSO
80 C
+
e K/N
Boc
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B T FHWRIGE-1-R R AU T B AR 1 T ORIE-4-BE H A, 4- (4- (WERRRR-3-5E) WEMRRHK-2-55) DRIE-1-
FRIRAUT e A RSB ] 1 AR (1= (4- (REMR-3-2E) msng-2-58) WRIE-4-35) HRZ, WWERA 84%.

"HNMR (400 MHz, CDCl5) § 9.30 (d,J=2.0 Hz, 1H), 8.54 (d, J=2.0 Hz, 1H), 8.22 (d,J=8.0 Hz, 1H),
7.96 (d,J=8.0 Hz, 1H), 7.91 — 7.80 (m, 2H), 7.73 — 7.62 (m, 3H), 7.25 — 7.20 (m, 1H), 4.10 —3.97 (m, 4H), 3.64
—3.52 (m, 4H), 1.50 (s, 9H).

MS-ESI: 442.5 [M+H] .
&Y 36

1,HCl/dioxane O
i\
NN

RT
- X NN
2,2M NaOH O P ()\1 y

B TG 4- (4- (MEMR-3-JE) PEMRIR-2-5) IR -1-FRERABUT BREASEHif) 18 1 4- (4- (HEMR-3-
B mEnE-2-5D) URGE-1-RERAUT BRAL, LA 36 HIE RLF SEiEf) 18 AP E 18, 1N 82%.

"H NMR (400 MHz, DMSO-d6) §9.23 (d, J = 4.0 Hz, 1H), 8.80 (d, /= 2.0 Hz, 1H).8.20 — 8.13 (m, 2H),
7.95 —7.85 (m, 2H), 7.80 — 7.70 (m, 2H), 7.62 (d, J = 8.0 Hz, 1H), 7.28 (t, /= 8.0 Hz, 1H), 3.96 — 3.84 (m, 4H),

2.92 -2.81 (m, 4H).
MS-ESI: 342.3 [M+H] .

SERER 37 2- (WRME-1-3E) -4- (MEmk-3-35) -5.6,7,8-PUE M (bW 37) Mkl

Z >N
[
N/ &NH
& W37
2-5-4- (MEMR-3-FL) -5.6,7,8-PU S EEmk

Pd(dppf)Cl,,NaCO5
dioxane,80°C SN

OH
B (]
[I\j/ “OH + Z >N > o
= X J\ N N)\CI
N Cl N” ~ClI

B T H 2,4-250-5,6,7.8- DU MR AR 2,4- S 0E AL, 2-5-4- (MEMR-3-55) -5,6,7.8-DUE ML) &
FRIR) SR 1 H e 3- (2-GanE-4-25) MMk, Uiy 92%.

"HNMR (400 MHz, CDCI5) 6 :9.09 (d,J = 2.4 Hz, 1H), 8.39 (d, J= 2.4 Hz, 1H), 8.14 (d, /= 8.0 Hz, 1H),
7.87 (d,J=8.0 Hz, 1H), 7.78 (t,J = 7.5 Hz, 1H), 7.59 (t,J = 7.5 Hz, 1H), 2.98 (t, J = 8.0 Hz, 2H), 2.81 (t, /= 8.0
Hz, 2H), 2.00-1.87 (m, 2H), 1.82-1.69 (m, 2H).

MS-ESI: 296.4 [M+H] ",
4- (4- (MEMK-3-5E) -5,6,7,8-PU S MEMEMR-2-25 ) WRIE-1-FR BT IR
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~ )‘N\ DIPEA,DMSO = )'N\
X 90°C X
XN Nl _ 9t o
) . HN/\'\I N N N/\
N “Boc N/ N.

R T FHIRMGE-1-FRBR AT BE 2 ARSa 1 kg -4-52 i, DAK A 2-8-4- (MEMK-3-55) -5,6,7,8-PU A
MR E S 13- (2-FMEmE-4-J5) MEMRAL, 4- (4- (HEMR-3-2E) -5,6,7,8-DUS MEMEIR-2-5) DRIEE-1-2
FRBUT BRI & S 1 AR (1- (4- (REMR-3-3E) msng-2-38) WReE-4-35) HfZ. WA 78%.

"HNMR (400 MHz, CDCI5) 6 :9.14 (d,J = 4.0 Hz, 1H), 8.33 (d, J=4.0 Hz, 1H), 8.15 (d, /= 8.0 Hz, 1H),
7.88 (d,J=8.0 Hz, 1H), 7.76 (t,J = 8.0 Hz, 1H), 7.59 (t,J =8.0Hz, 1H), 3.88-3.77 (m, 4H), 3.57-3.42 (m, 4H),
2.81 (t,J = 8.0 Hz, 2H), 2.70 (t, J = 8.0Hz, 2H), 1.95-1.83 (m, 2H), 1.79-1.67 (m, 2H), 1.48 (s, 9H).

MS-ESI: 446.6 [M+H] "

&Y 37
Z "N Z>N
. | 1,HCl/dioxane - J\
X N N/\ ____RT O X N N/\
N7 K/N\BDC 2,NaOH/H,0 N K/NH

BR T 4- (4- (FEIR-3-25) -5,6,7,8-DU S MR IpR-2-J5 ) DRIE-1-FRFBRAU T BR 2 AR5t 18 H 4- (4- (W
WR-3-J5 ) WEE-2-5E) URME-1-RIRAUT BRAN, 1 & 37 W& A SLitE ) 18 FRIEDD 18, WEA 73%.

"HNMR (400 MHz, DMSO-d6) ¢ :9.07 (d,J = 4.0 Hz, 1H), 8.58 (d, J=2.4 Hz, 1H), 8.08 (t, /= 8.0 Hz, 2H),
7.83 (t,J = 8.0Hz, 1H), 7.67 (t,J = 8.0 Hz, 1H), 3.71-3.63 (m, 4H), 2.80-2.69 (m, 6H), 2.66 (t, J = 8.0 Hz, 2H),
1.86-1.77 (m, 2H), 1.71-1.62 (m, 2H), 1.23 (s, 1H).

MS-ESI: 346.5 [M+H] "

SEHER 38 3-(5-EIE-2-(WRME-1-Fh ) msng -4- )k (k& 38) K&

H,N /|N
A \N)\N/\l
N I\/NH
1 &4938
3- (2-FH-6-F S S mEmE -4-3L ) IEIH
NH,
OH cl Pd(dppf)Cl,Na,CO
' Y\ Et(nggg“C s HN AN

B. s
Xr"CoH  + N__N L
_ h SN el
N Cl

bR T 2,4- -5 AR e B AR 1 2,4-—FmERESl, 3- (2-E-5-E M NE-4- 5L K & K
[FSCHf 1 A 3- (2-FMERE-4-25) M. U3 86%.

"H NMR (400 MHz, CDCI5) 8: 9.19 (d,J = 2.2 Hz, 1H), 8.76 (d, J = 2.2 Hz, 1H), 8.29 (s, 1H), 8.14 - 8.05 (m,
2H), 7.90 - 7.80 (m, 1H), 7.69 (t, J = 8.0 Hz, 1H), 5.95 (s, 2H).

MS-ESI: 257.3 [M+H] ",
4- (5S-G HEFE-6- (MEMK-3-JE) MERE-2-FE) DRWE-1-REREUT B



10

15

20

25

WO 2022/194248 PCT/CN2022/081458

47
H,N
’ )'N\ HaN_~
XN e HN/\ DIPEA,DMSO L
_ K/N heating AN N N/ﬁ
N “Boc P L\V/N
N “Boc

BT FRIE-1-R R AL T B B ARIRNE-4-FE %, LR 3- (2-G(-5-S AR mang -4-05) e 3- (2-
U TE-A-TL) WEMRAN, 4- (5-ZFE-6- (MEMR-3-FE) WEuE-2-55) WRGE-1-RERBUT BRI& BR SR 1 A
(1- (4- (WENpR-3-J5) mBng-2-J8) IRME-4-25) L. RN 42%.
"H NMR (400 MHz, DMSO-ds) 6: 9.36 (d, /= 2.2 Hz, 1H), 8.85 (d, J=2.2 Hz, 1H), 8.22 (s, 1H), 8.16 - 8.06
(m, 2H), 7.86 - 7.82 (m, 1H), 7.71 - 7.66 (m, 1H), 4.88 (s, 2H), 3.68 - 3.61 (m, 4H), 3.48 - 3.42 (m, 4H), 1.45 (s,
9H).
MS-ESI: 407.4 [M+H] .

&) 38
HoN HoN
2N N 1.DCM,HCI/1 4-dioxane NF N
~ \N)\N 2.NaOH ~ \N)\N
N bN N K/NH

“Boc
Br T H 4- (5-25E-6- (MEMR-3-25) mamg-2-38) WRME-1-RBOBUT R B AASLHf 18 o 4- (4- (WERf-3-
B mEng-2-JE) WRE-1RERBUT BRI, AW 38 A R SE R 18 &9 18. IR 63%.
"HNMR (400 MHz, DMSO) ¢ : 9.32 (d, J = 2.2 Hz, 1H), 8.82 (d, J=2.2 Hz, 1H), 8.18 (s, 1H), 8.09 - 8.03
(m, 2H), 7.81 (t,J = 7.6 Hz, 1H), 7.66 (t, J = 7.6 Hz, 1H), 4.80 (s, 2H), 3.59 (t,J = 5.0 Hz, 4H), 2.82 (t,J = 5.0 Hz,
4H).
MS-ESI:307.4 [M+H] ".

SEHER 39 3-(6-HAE FE-2-(WRIR-1-JE s -4-J0 )k (fb&9) 39) il 4%

(o]
2\
|
N7 L_NH
& 439
3- (2-5-6-H A FEME g -4-FE ) I
~

o)

OH cl o} Pd(dppf)Cl,,Na,CO
I Y EOH.80C = Z

B 7 2,4- & -6- R g B ARSI 1 2,4- S ESN, 3- (2-5-6-FHAR IR nE 4-FE) KK
G RF SERERY 1 i 3- (2-FMENE-4-25) k. UERN 57%.

"H NMR (400 MHz, CDCl5) 6 : 9.44 (d, J = 2.4 Hz, 1H), 8.90 (d, J = 2.4 Hz, 1H), 8.17 (d, J = 8.6 Hz, 1H),
8.00 - 7.93 (m, 1H), 7.81 (t,J = 8.6 Hz, 1H), 7.67 - 7.58 (m, 1H), 7.21 (s, 1H), 4.10 (s, 3H).

MS-ESI: 272.3 [M+H] .
4- (4-HEFE-6- (MEMK-3-JE) MERE-2-FE) DRWE-1-RER BT B
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~o
~o
@
< "N
SN \N)\CI . HN/\ _DIPEADMSO _ S |
7 L\V/N\B . Theatng N’ﬁ\w

Boc

R T FRIE-1-R R AU T B B ARt 1 spRnE-4-5E e, DARCAH 3- (2-5-6-FR AR ARms g -4-2) nEnpk
REIEG 13- Q-EIENE-4-5E) WSS, 4- (4-FFAEIE-6- (HEMR-3-2E) mng-2-38) WRMR-1-SRIRA T
BRI & RS2t 1A (1- (4= (RER-3-55) mErg-2-58) WRIE-4-5) Hifik. 1% 55%.

"H NMR (400 MHz, DMSO-d,) 6 :9.58 (d, J=2.2 Hz, 1H), 9.07 (d, /= 2.2 Hz, 1H), 8.12 (d, J = 8.0 Hz, 1H),
8.07 (d,J = 8.0 Hz, 1H), 7.90 - 7.78 (m, 1H), 7.68 (t, J = 7.4 Hz, 1H), 6.93 (s, 1H), 3.94 (s, 3H), 3.91 - 3.81 (m,
4H), 3.54 - 3.43 (m, 4H), 1.44 (s, 9H).

MS-ESI: 422.5 [M+H] .
&Y 39

o o
1.DCM,HCI/1,4-dioxane
“ IN 2.NaOH Z )'N\
4 N. = K/NH
N Boc N
BT 4 (A-FIEIE-G- W335 REWE-2-25) WRIGE-1-FRMR L T B B ARSI 18 o 4- (4- CRED3-
D MENE-2-FE) URIE-1-REREUT EeAh, &9 39 & AR SZEE] 18 k&4 18. E N 60%.
"H NMR (400 MHz, DMSO) 0 : 9.56 (d,J=2.2 Hz, 1H),9.04 (d,/=2.2 Hz, 1H), 8.12 (d, /= 8.4 Hz, 1H),
8.07(d,/=8.4Hz 1H), 7.82 (t,J=8.4 Hz, 1H), 7.67 (t,J = 8.4 Hz, 1H), 6.87 (s, 1H), 3.92 (s, 3H), 3.82 (t,J =
5.0 Hz, 4H), 2.81 (t,J=5.0 Hz, 4H).

MS-ESI:322.5 [M+H] ".

SEHER] 40 3- (2- (WRME-1-JE) -6- (= L) mEng-4-38) ek (k&9 40) %
CF,4

=z
\
=z
I

th&¥40
4- (4-50-6- (PR WEng-2-25) WRME-1-R BT B
CFs CF,
(P [ ] oy
NToC D:\sﬁosg cl N/)\N/\
N
“Boc

B 1 FHIRIR- 1R BRRU T B ARSI 1 AR RIE-4-ZE S, LUK 2.4-—&-6- (A Mgl
3-(2-FMENE-4-FE)EIRAL, 4- (4-50-6- (SR WEnE-2-F8) URGE-1-R IR T MR & BIR) SEREf 1 A
(1-(A -5 -3 -2 i g -2 - BE Y IR g -4- 325 TR i . UL 40%

"H NMR (400 MHz, CDC15):6 6.79 (s, 1H), 3.86- 3.83 (m, 4H), 3.52 -3.50 (m, 4H), 1.49 (s, 9H).
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4- (4- (PEMR-3-FE) -6- (ZHFR) mEng-2-58) UREE-1-REEAUT B

CF
: Pd,(dppf)Cly, NayCO; a
~
X NOH * | )N\ N N/)\N

P al N/ N/\ 1,4-dioxane, N2, 80°C _ K/N\
N K/N N

“Boc

Boc

B TH 4- (4- (FEMR-3-55) -6- (Z5AEL) MEng-2-38) ORIE-1-FRBAUT BRE AR 24-—&0nE, LR
A 1L4-—E MBI ZEESN, 4- (4- (K338 -6- (&) ming-2-35) IRER-1-FREBUT R & RklA
SR 1 R 3-(2- s N -4- )R . WL 85%.

"H NMR (400 MHz,CDCI5) :6 9.58 (d, J = 2.0 Hz, 1H), 8.79 (m, d, J = 2.0 Hz, 1H), 8.19 (d, J = 8.0 Hz, 1H),
7.96-7.95 (m, 1H), 7.84-7.80(m,1H), 7.66-7.64 (m, 1H), 7.37 (s, 1H), 4.00-3.99 (m,4H), 3.60-3.57(m,4H), 1.51 (s,

9H).
& 40
CF3
| 1. HCl/dioxane,DCM l \/)N\
NTINTY ' NTONTONTY
K/N\Boc 2.NaOH NZ _NH

B 7 H 4- (4- (HEMR-3-25) -6- (=AU FIED WEnE-2-58) URME-1-FRPRACT B ARt 18 o 4- (4- (i
WR-3-25) MEnE-2-3E) WRER-1-FREREU T BRALN, 1B 40 FIE RIS 18 Rtk &9 18, HLH N 83%.
"H NMR (400 MHz, DMSO-d6) :6 9.67 (d,J = 4.0 Hz, 1H), 9.25 (d, J = 2.0 Hz, 1H), 8.17-8.15 (m, 1H), 8.10
(d,J =8.0 Hz, 1H), 7.90 -7.86 (m, 1H), 7.82 (s, 1H), 7.73 -7.71 (m, 1H), 3.90-3.84(m, 4H), 2.85-2.83 (m, 4H).
MS-ESI: 360.3 [M+H] .

SEHER 41 3-(5-(WRME-1-FE)BRME IR 1,2-c]mane-7-F) ik (Jh&4 41) 1945

1\

A 41
4-(7-FUK TR [ 1,2-c W5 g -5 -3 IR -1 -FR PR AL T B

r* [] er

DMSO0,90°C

B 7 H 5, 7- @K IE[ 1, 2-c M mE AR B SE e 1 A 3- (-G g -4-JE) ﬂ%ﬂﬂﬁ, ﬁﬁ MR V-1 -2 BT B AR
BrORnE-4-5EHE, UL TEA 8% DIPEA #b, 4-(7-SUBKMEIF[1,2-c W5 0 -5 -2 IR -1 - R R R T a2 1%
[FSEfEf] 1 Ry (1- (4- (EEMR-3-55) BENE-2-55) WRIE-4-55) Hfz. Uy 90%.

"H NMR (400 MHz, CDCI) 8: 7.60 (s, 1H), 7.40 (s, 1H), 7.21 (s, 1H), 3.68 — 3.62 (m, 4H), 3.51 — 3.44 (m,
4H), 1.49 (s, 9H).
3-(7-(VEMR-3-JE )RR [ 1,  2-c] M mE-5-J) IR BR-1-FR R AU T IR
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N
N‘T§ I~?§
/
N
B/OH | N | /)\
©\/j/ oL N/)\N/\ Pd(dppf)Cl,,Na,CO4(2M) NN
N7 K/N 1,4-dioxane,80°C N7 N.goe

“Boc

B 7 4-(7-500KMEIE[1,2-c] s e -5 - )R G- 1R FR AL T BRAXES 2.4-—GnE, DLKA 1, 4-ZF N AR
B CBEAL, A-(T-(VEMR-3-FE)KPE (1, 2-c] WA mE-5-J5)IRGE- 1R FR AU T BR i & A A S ) 1 A iy 3- (2-5 s
ME-4-J5) WER, RN 31%.

"H NMR (400 MHz, CDCI5) : 9.59 (s, 1H), 8.77 (s, 1H), 8.15 (d, J = 8.0 Hz, 1H), 7.95 (d, J = 8.0 Hz, 1H),
7.84 (s, 1H), 7.75 (t,J = 8.0 Hz, 1H), 7.70 (s, 1H), 7.60 (t, J = 8.0 Hz, 1H), 7.49 (s, 1H), 3.74 (m, 4H), 3.62 — 3.55
(m, 4H), 1.52 (s, 9H).

&Y 41

1.HCI/1,4-dioxane,RT

2.NaOH/H,0

B T 4-(7-(PERHR-3-EE)BKIETF[1, 2-c] M e -5 - IR R -1 - R R T e B ARSIt ] 18 o 4- (4- (WERpk-3-
B mEnE-2-5) URE-1-RFREUT BeAh, EW 41 I8 R Seief) 18 & 18. UE K 53%.

"H NMR (400 MHz, DMSO) 6: 9.68 (d, J=2.0 Hz, 1H), 9.07 (d, J=2.0 Hz, 1H), 8.12 — 8.04 (m, 3H), 7.89
(s, 1H), 7.83 — 7.76 (m, 1H), 7.71 — 7.63 (m, 2H), 3.60 — 3.54 (m, 4H), 3.12 — 3.06 (m, 4H).

MS-ESI: 331.5 [M+H] ",

SRR 42 3-(6-FIE-2-(WR MR- 1- Mg -4- )k (A 42) K&

CN
=~ "N
|
X \N/l\N/\l
N/ &NH
E4a2
4-(4- 5 -6-F I M g - 2- L IR IR -1 -JRR AU T T
| CN
CN
N
| NN + [ L, | \/)N\
cl N/)\CI EOC reflux cl N N/H
N

“Boc
Bl &Y 2.6- — EWE0E-4-5 (125 mg, 0.72 mmoL) . 4 - ZEIREE- 1 -RESK T EE (144 me, 0.72 mmoL)
BWTHZR (5 mL) 1, FER/RM 1.5 h, TLC AR STE4. BUEZ&ZEN, FREYHRERZE 0 5.
3 B ¥ 156mg, WE N 67%.
"HNMR (400 MHz, CDCI5) 6 6.79 (s, 1H), 3.93 - 3.72 (m, 4H), 3.58 - 3.43 (m, 4H), 1.49 (s, 9H).
MS-ESI: 224 .3[M-100] ",
4-(4-5\FE-6- (M Ik -3 -5 s g -2 - K IR IBE- 1 -FR R AL T i
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CN
Pd(dppf)Cly, Z N
J

(?H
B. =N Na,CO \
m o L L = NN
N/ Cl N N/\ 1,4-dioxane, N,, 80°C _ K/N

N N
Boc

B 1 4-(4-50-6-FU M g -2 - JE R GE- 1 R AU T R B AR 1 b 2.4- —Ssngst, 4-(4-FFE-6-(7
Wk -3 - 358 YW 1 - 2- ) R - 1 - R R B T I ) B[R] S i) 1 rp ) 3-(2- 5 g -4 -5 eIk . USLE8 0 94%.

"H NMR (400 MHz, CDCl5) 6 9.53 (d, J = 2.2 Hz, 1H), 8.75 (d, J= 1.8 Hz, 1H), 8.18 (d, J = 8.6 Hz, 1H),
7.97 (d,J= 8.2 Hz, 1H), 7.86-7.80 (m, 1H), 7.64 (t,J = 7.6 Hz, 1H), 7.37 (s, 1H), 4.03 - 3.91 (m, 4H), 3.65 - 3.51
(m, 4H), 1.51 (s, 9H).

MS-ESI: 417.5[M+H] .

&Y 42

CN

\/ )IN\ 1. HCl/dioxane, DCM ZN
|
XN N/\ NSy )\N/\
e LN, 2. NaOH
N Boc N/ K/NH

B T 4-(4-FHE-6-(ME -3 25 g -2 L IR R -1 - R FR AU T IR B ARSI ds] 18 o 4- (4= (WEMRR-3-3E) 1
WE-2-FE) DRWE-1-RIRACT BRAN, &Y 42 W& R SEiE ) 18 th &9 18. W 60%.

"H NMR (400 MHz, DMSO-d6) 6 9.62 (d, ] = 2.0 Hz, 1H), 9.19 (s, 1H), 8.13 (d, J = 8.2 Hz, 1H), 8.10 (d, J =
8.4 Hz, 1H), 7.99 (s, 1H), 7.88 (t, ] = 7.4 Hz, 1H), 7.71 (t, ] = 7.4 Hz, 1H), 3.87-3.75 (m, 4H), 2.88 - 2.76 (m,
4H).

MS-ESI: 317.4[M+H] .

SEHGER 43 3-(5-H AR FE-2-(WRIR-1-JE s -4- S0k (fb&9) 43) 4%

é/i

5143

3-(2- 8- 5- A L -4 i Db

©\/\/(E;H ) Cl) JC)N\ Pd,(dppf)Cly, NayCO5 “ \NJN\CI
Nig ¢l N7 al EtOH, N2, 80°C N

kT H 2.4-&-5-H A SR e B R 1 d 2,4- e sh, 3-(-E-5-FH AR R I -4- 50 N Y A
FCIR) ST 1 oy 3-(2- s g -4-FE) b . UL 76%.

"H NMR (400 MHz, CDClI5) 8 9.62 (d, J= 2.2 Hz, 1H), 8.95 (d, /= 1.8 Hz, 1H), 8.39 (s, 1H), 8.15 (d, /= 8.4
Hz, 1H), 7.94 (d,J = 8.0 Hz, 1H), 7.85 - 7.75 (m, 1H), 7.65 - 7.58 (m, 1H), 4.07 (s, 3H).

MS-ESI: 272.3[M+H] .
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(5 PV B M- (P 3 - M v -2 R - 1 F W L T i
' |

o}
=~ N @]
| DIPEA,DMSO Z "N
N \N)\CI . HI\LHN heating N \NJ\N/ﬁ
= “Boc _ K/N
N N “Boc

R T FRIE-1-R R A T B ARt 1 AP IR AE-4-58 FfkE, 3-(2-5-5- S Jak s e -4 - 2 e AR A 25 52t £
1 H 325 g -4 - ETRR A - 4-(5-HR 48 J2k -6- (TR IR -3 - 25 ) g -2 Y R MR- 1 - JR R AU T BR A & R I S it 51 1
PR (1-(4 - bR -3 -5 Y g -2- B ) IR g -4-J) Tl . WAL 68%.

1H NMR (400 MHz, CDCI3) 8 9.63 (s, 1H), 8.91 (s, 1H), 8.26 (s, 1H), 8.14 (d, J = 8.8 Hz, 1H), 7.93 (d, J =
8.2 Hz, 1H), 7.79-7.73 (m, 1H), 7.62-7.56 (m, 1H), 3.90 (s, 3H), 3.86-3.80 (m, 4H), 3.58-3.51 (m, 4H), 1.50 (s,
9H).

MS-ESI: 422.5[M+H] .

&) 43
s |
/JN\ 1. HClidioxane, DCM O N
XN N/\ o ©\/jJ:N\J\N/\

B T 4-(5- AR Jk-6-(WE M -3 -2 s g -2- 5 IR 8- 1 PR R T e 5 AXSE Rt 18 o 4- (4- (REmf-3-2%)
Mg 25D WRWE-1-RERAUT BRAL, & 43 1A plA) SEief] 18 &4 18. 1N 79%.

"H NMR (400 MHz, DMSO-d,) 6 9.48 (d,J =2.2 Hz, 1H), 8.96 (d,J = 1.8 Hz, 1H), 8.44 (s, 1H), 8.11 (d, J =
7.8 Hz, 1H), 8.06 (d, ] = 8.4 Hz, 1H), 7.86 - 7.79 (m, 1H), 7.70 - 7.62 (m, 1H), 3.88 (s, 3H), 3.72 - 3.63 (m, 4H),
2.85-2.75 (m, 4H).

MS-ESI: 322.5[M+H] .

SEHER] 44 3-(6-(WRME-1-FE)msng-4- 30k (fb&H 44) 161 %

NZN
|
Cry
NH
- ~
& 444
3-(6- 51 g -4- L ) W b
OH N/AJN
7
NrBon N|A\N Pd(dppCl2,Na,CO3(2M) N g
Oy JOL /
N cl cl 1,4-dioxane,80°C N

B T H 4, 6-— &g B ARG 1 2,4- S NESh, 3-(6-5UH N -4-J5 ) MK ¥y & R IR) S5 1 o i)
3- (QQ-FMENE-4-3) E. KR 60%.

"HNMR (400 MHz, DMSO-d6) 6:9.68 (d, J = 4.0 Hz, 1H), 9.27 (d, J = 4.0 Hz, 1H), 9.20 (d, J = 4.0 Hz, 1H),
8.58 (d,J=2.0 Hz, 1H), 8.13 (dd, J = 20.0, 8.0 Hz, 2H), 7.94 — 7.86 (m, 1H), 7.77 — 7.69 (m, 1H).

MS-ESI: 242.4 [M+H] ",
4-(6-(MEIR-3 - 35 )M 1 -4 5 DR R - 1 - FR R AL T i
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NZ N

H Né\,’\‘
| N
@MCI . [ j L’ WN
o _
= N DMS0,90°C N L “Boc

Boc

J

z

R T FRIE-1-R R AT B AR 1 AR ORAE-4-5 i, FH 3-(6-5ms e -4-J8 e AR 5 st d] 1 v 3-
(2-FMENE-4-F5) VRN, DL H] TEA #4C DIPEA 4k, 4-(6-(MEMA-3-3 )5 g -4 -5 )R - 1-FR FR AL T BRI 5 1
[FSEfEf] 1Ry (1- (4- (EEMR-3-55) BENE-2-25) WRIE-4-55) Hfz. WWEN 95%.

5 "HNMR (400 MHz, DMSO-d6) 5: 9.64 (d,J=2.0 Hz, 1H), 9.12 (d,J = 2.0 Hz, 1H), 8.68 (s, 1H), 8.10 (t,J
= 8.0 Hz, 2H), 7.84 (t, J = 8.0 Hz, 1H), 7.69 (t, J = 8.0 Hz, 1H), 7.60 (s, 1H), 3.82 — 3.75 (m, 4H), 3.50 — 3.44 (m,
4H), 1.44 (s, 9H).

MS-ESI: 392.4 [M+H] ",
&Y 44

=~
NN M= N
X g N/\ 1.HCI/1,4-dioxane,RT W\%Nﬁ
NH
o N ~

10 N N. 2.NaOH/H,0

Boc
B T FH 4-(6-(ne Ik -3 - 28 ) g -4 - JH IR R - 1 -FR PR T R AR 5] 18 o 4- (4- (WER-3-3E) Mg -2-28)
WRIGE-1-FRBRA T BRAL, (&1 44 & R SEiE 5] 18 T &9 18. YN 85%.
"H NMR (400 MHz, DMSO-d6) 6: 9.62 (d, J = 2.0 Hz, 1H), 9.11 (d, J = 2.0 Hz, 1H), 8.63 (s, 1H), 8.09 (t, J
= 8.0 Hz, 2H), 7.87 — 7.78 (m, 1H), 7.72 — 7.64 (m, 1H), 7.54 (s, 1H), 3.74 — 3.66 (m, 4H), 2.84 — 2.76 (m, 4H).
15 MS-ESI: 292.5 [M+H] "

SEHER 45 3- (O-F3E-2- (WRME-1-3L) -OH-MEIS_6-Jt) ik (fh&Hp 45) 4%

/
N

-
N
Z\|
|
X \N*N/\
N/ K/NH

1h& )45
3- (2-50-9-FF L OH-ME A 638 ) mEnpk

OH CIWN\ Pd(dppf)Cl,,Na,COs N,
| ! EtOH,80°C N

20 N
& T 2,6- —5-9-FF L -OH-MEIS B ACSL ] 1 b 2,4- —ESnESl, 3- (2-5-9-FHIE-OH-MENS-6-3E) N
G RF SERERY 1 o 6- (2-FMENE-4-25) Ik, U 58%.
"HNMR (400 MH z, DMSO-dy) 6: 10.11 (d, J = 2.2 Hz, 1H), 9.63 (d,J= 2.2 Hz, 1H), 8.74 (s, 1H), 8.23 (d,
J=38.4Hz 1H), 8.12 (d,J= 8.4 Hz, 1H), 7.91 (t,J = 8.2, Hz, 1H), 7.72 (t, J = 8.2 Hz, 1H), 3.87 (s, 3H).
25 MS-ESI: 296.3 [M+H] "

4- (9-WHJE-6- (WEM-3-FL) OH-MEMSD-FL) WREE-1-FREZHUT B
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Y /
NFN NF N

= Z "N

N s HNTTY DIPEA.DMSO Sy |
SN K/N‘Boc heating X O
N.

N N Boc

BT FRIE-1-R R A T B & ARt 1 sPURAE-4-5E i, 3- (2-50-9-H JE-OH-BRMS-6-J5 ) Wb 51
a1 A 3. Q-FMENE-4-3ED HEIAL, 4- (9-FJE-6- (MEMR-3-JE) -OH-MEMS-2-JE) WRER-1-RIRA T BR&
FRIF)SERER 1 iy (1- (4- (PEMR-3-FE) mEng-2-58) URiE-4-38) HfiZ. RN 84%.

"H NMR (400 MHz, DMSO-dg) 6: 10.14 (d,J = 2.1 Hz, 1H), 9.67 (d, J=2.2 Hz, 1H), 8.29 (s, 1H), 8.18 (d, J
=8.0 Hz, 1H), 8.10 (d, /= 8.8 Hz, 1H), 7.86 (t,J = 8.6 Hz, 1H), 7.70 (t,J = 8.0 Hz, 1H), 3.96 - 3.89 (m, 4H), 3.73
(s, 3H), 3.55 - 3.47 (m, 4H).

MS-ESI: 446.5 [M+H] .

W& 45

1.DCM,HCI/1,4-dioxane

X 2.NaQH >
N N/\ N N
_

N
B 7 H 4- (9-HI%E-6- (MEMK-3-JE) -OH-FENS-2-FE) WRME-1-FRELAUT BREACSLRE 18 H 4- (4- (HER
3R mEnE-2-0) URME-1-FREREUT BeAL, 1A 45 FA IR SEEp) 18 R LA 18, WEA 92%.
"HNMR (400 MHz, DMSO-d;) 6 : 10.12 (d,J = 2.0 Hz, 1H), 9.64 (d, J=2.0 Hz, 1H), 8.26 (s, 1H), 8.17 (d,
J=82Hz, 1H), 8.10 (d,J= 8.4 Hz, 1H), 7.86 (t,J = 8.2 Hz, 1H), 7.69 (t, /= 8. 2 Hz, 1H), 3.86 (t, /= 5.0 Hz,
4H), 3.72 (s, 3H), 2.86 (t,J = 5.0 Hz, 4H).
MS-ESI:346.4 [M+H] ".

SEHGER 46 3-(5-FR-2-(WRIEE-1-55 )M -4- )k (Ah-&H) 46) 1145

=~ "N
“ |
N)\N/\|
= K/NH
546
3-(2-5-5- 5 W -4 - 5 ) AR
F
'
I\ d(dppf)Cly,Na,CO5(2M) 2 !
©\/j/ )\ 1,4-dioxane,80°C N/

BT 2, 4- S-SR RS 1 o 2.4- GRSl 3-(6-SUE-4-FE) KR £ R e 1
[y 3- QQ-FmanE-4-5) mEmk. 150% 84%.

MS-ESI: 260.7 [M+H] "
4-(5-F,-4-(WE R -3 -5 Y g -2 - R Y WR R - 1 - FR R R T i

F
B I
NS
[j XN N/\
0 N
> DMS0,80°C N K/ “Boc
Boo

B 7 PR IEE-1-R R AT BE ARG 1 TP ORIE-4-FE L, 3-(2-50-5 - 9804 WE -4 -2 W A 2 st 491 1



10

15

20

25

WO 2022/194248 PCT/CN2022/081458
55

H 3. (Q-EUEnE-4-3E) I, LA FH TEA % /% DIPEA A 4-(5-55-4-(We bk -3 -2 ) g -2 - 35 R R 1 - R R B T
R i & A A St 1R (1= (4- (HEmR-3-58) mgmg-2-J8) UReg-4-35) Hfi%. R 95%.

"H NMR (400 MHz, DMSO-d6) 6: 9.48 (d,J = 2.0 Hz, 1H), 9.00 (s, 1H), 8.63 (d, /= 4.0 Hz, 1H), 8.18 (d, J
= 8.0 Hz, 1H), 8.10 (d, J = 8.0 Hz, 1H), 7.93 — 7.85 (m, 1H), 7.71 (m, 1H), 3.84 — 3.77 (m, 4H), 3.49 — 3.44 (m,
4H), 1.43 (s, 9H).

MS-ESI: 410.5[M+H] .
&Y 46

“ J\
< M 1.HCI/1,4-dioxane,RT SN

N
K/N\Boc 2.NaOH/H,0 K/NH

B T 4-(5-9-4-(VE k-3 - 55 I g -2- IR G- 1- AR IR AL T R ARSI 9] 18 o 4- (4- (RERK-3-J5) mEng-2-
B WRWE-1-RBRACT BRAN, G 46 G RRISLHERE 18 h L& 18. W 75%.

"H NMR (400 MHz, DMSO-d6) 6: 9.46 (s, 1H), 8.97 (s, 1H), 8.59 (d, J = 4.0 Hz, 1H), 8.18 (d, J = 8.0 Hz,
1H), 8.10 (d,J = 8.0 Hz, 1H), 7.92 — 7.84 (m, 1H), 7.70 (m, 1H), 3.77 — 3.70 (m, 4H), 2.84 — 2.76 (m, 4H).

MS-ESI: 310.4[M+H] ".

\

SERER 47 2- (WRME-1-3L) -6- (WEMR-3-FL) Wsng-4-f4 (4h&¥) 47) 11514

N

NTON
-t

& V47

4-(4-(OBUT S IR IR FE Y= I ) -6- S e -2- 52 )R TR - 1 -FR PR A T i

NH, BOC\NH
ﬁj“\ . Boc,0 _ TEADMAP K'N
¢ SNTON DCM ¢ NN
N.
K/ Boc K/N

“Boc

G 4 (47 FE-6-FWE0E-2-E) IRER-1-RIBUT B (395mg, 1.26mmoL) & T — &Mk (SmL)
L, EINA =0 (254mg,2.52mmoLl) o TEUKI NEABM I —AkFR — BT Be (412mg,1.89mmoL) , N
FTEHREBH AR EERRMN. RN 1h 5, TLC W NEARR RN, MA DMAP (40mg, 0.33mmol) ,
RSN . TLC Wil e B ATE A . JEZR AT, FREWHA PR ENT 7 & . 9 EF74) 487mg,
N 93%.

"HNMR (400 MHz, CDCl;): 6 6.89 (s, 1H), 3.76-3.73 (m, 4H), 3.47-3.44 (m, 4H), 1.49 (s, 9H), 1.46 (s,
9H).
4- (4- C (RUTEBE EIH) -6- (MEMk-3-5) mEng-2-38) IRE-1-BERT 1Y
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Boc..
BOC\ oc NH
OH Pd(dppf)Cly, Nay,COs
- Ne ¢
“OH -
@(j/ * N )\Nﬂ 1,4-dioxane, N2, 80°C SN
|
N pZ k/N\

Boc N
R TR 4-(4-(GRUT SRR BRI y o ik )-6- G s g -2-J56 ) IR R - 1 R R B T B B AR S i3] 1 v 2.,4-— &0 e, F
LA-ZEAMERCESL, 4- 4- C GRUTEIRED EHD -6- (MEMR-3-38) mrng-2-38) IRE-1-RBHUT By
(& BIF) St 1 ) 3- (-G mE-4-J5) k. YR 92%.
"HNMR (400 MHz, CDCl;): 6 9.62-9.57 (m, 1H), 8.77-8.75 (m, 1H), 8.17 -8.14 (m, 1H), 7.96-7.93 (m, 1H),
7.83 -7.75 (m, 1H), 7.61 -7.58 (m, 1H), 7.07- 7.06 (m, 1H), 3.90 -3.87 (m, 4H), 3.54-3.51 (m, 4H), 1.58 (s, 9H),

1.50 (s, 9H).
W& 47
Boc.
NH
N ; :Cg?_:c()xar)\e, DCM;
- /l\ . Na aq. JL\
B N Nﬁ XN N
| Nig K/N‘Boc | NZ QH

BR 7 4- (4- C GRUTEIRI &) -6- (EIR-3-38) ming-2-38) WRER-1-FRER AU T R & 1R seiti ] 18
B4 (4- (REMR-3-JE) MEIE-2-58) URME-1-FRIRACT BRAh, A& 47 06 IR St 18 F i &4 18.
W2 43%.

"H NMR (400 MHz, DMSO-d6):6 9.42 (d, J = 2.0Hz, 1H), 8.86 (d, /= 2.0 Hz, 1H), 8.12 (d, /= 8.0 Hz, 1H),
8.06 (d, J=8.0 Hz, 1H), 7.82-7.79 (m, 1H), 7.67-7.64 (m, 1H), 6.61 (s, 2H), 6.46 (s, 1H), 3.78-3.75 (m, 4H),
2.82-2.80 (m, 4H).

MS-ESI: 307.4 [M+H] .

SEHER] 48 6- (WRWE-1-J8) -2- (REMR-3-35) WEng-4-f (JLEY 48) [l %&
NH->
J\%N
N

HEY)48
4- (- HE-6-FMENE-2-2E) DRGE-1-FRMAU T B 4- (6~ AE-2- UM E-4-28) IRE-1-RMRA T B
NH,
NH, [H] DIPEA,DMSO
SN ) 80°C )\
cl | N/)\CI h ﬁN

Boc Boc”

B T FURGE-1-R A T BR AR SLa] 1 AhoReE-4-25 F %, A 2,6- — GMsng-4- AR & St 1 A 3-(2-
S E-4-FE)EIE, 4- (6-ZFE-2-FUMENE-4-3E) WRIE-1-FRERBUT BRI & R 2] 1 A i (1-(4-(HEmh-3-55)
g -2-E IR W -4-J5) F % . IR 13%

"HNMR (400 MHz, CDCl;): 6 5.41 (s, 1H), 3.56 -3.48 (m, 8H), 1.48 (s, 9H).
4- (6-ZFE-2- (MEMK-3-JE) WHIE-4-JL) DRIE-1-FRERAUT KR
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OH r Pd,(dppf)Cl,, Na,COs5 fN
B
X ~0 )\ —
P2 N N =
Ccoy SARe
N

1,4-dioxane, N2, 80°C

Boc”

B T H 4- (6-5FE-2- G NE-4-5) WRIGR-1-FRP BT BR AL HE) 1 2,4-—&0Emg, DIRH 1,4-—
NIAER LIS, 4- (6-FFE-2- (EEMR-3-5E) MEnE-4-58) WRME-1-RERFUT B4 BRI SLitfl 1 iy 3- (2-
FEE-A-HLD M. RN 46%.

1H NMR (400 MHz, CDCI;): 6 9.84 (d,J = 2.0 Hz, 1H), 9.06 (d, J=2.0 Hz, 1H), 8.15 (d, J = 12.0Hz, 1H),
7.95 -7.93 (m, 1H), 7.76-7.72 (m, 1H), 7.58-7.54 (m, 1H), 5.59 (s, 1H), 4.70 (s, 2H), 3.72-3.69 (m, 4H), 3.59-3.56
(m, 4H), 1.50 (s, 9H).

e 48
\H NH,
2 SN
= N 1.DCM,HCI/1,4-dioxane o |
ﬁN SN 2.NaOH IAN N
N\) g HN\)

Br T H 4- (6-205E-2- (WEMR-3-38) MEE-4-52) WRIE-1-FRPRHUT BE QL] 18 H 4- (4- (WEmk-3-
B mEng-2-dE) URE-1RERBUT BRI, LAY 48 A AR SE R 18 LS 18. IR A 53%.
MS-ESI: 307.3 [M+H] .

SEHER] 49 4-(2-(WRWE-1-J)-6-(HEMk-3- 35 )i -4- S gk (fh&4 49) 1%

)

A N
|
X \N)\N/\|
N/ K/NH
b &149
4-(4- 50 -6-T IR I g -2 -3 Y R PR - 1 - FR R AL T i
O/\ /\I ﬁN/BOC
LONCNGC RN pipEADMSO, | N N__N__J
1%1'/ + K/N‘Boc heating \E’:Nr
cl

Cl

B 1 HURME-1- R T M B AR DE-4-JE %, DARH 4-(2,6- G IE -4-F5) IR B AR 3-(2-F g -4-
FEVEIR AN, 4-(4-5-6-PE bR g -2 -F IR MR- 1 - R T BRI & AR Sl 1 FP i (1- (4- (RENRR-3-38) masng
2-F) UREE-4-FED) HiZ. IEN 89%.

"HNMR (400 MHz, CDCI5) 6 5.85 (s, 1H), 3.78 - 3.70 (m, 8H), 3.58 - 3.51 (m, 4H), 3.49 - 3.42 (m, 4H).
MS-ESI: 384.4[M+H] .

(410 -3 - -2 R -1 PR AL T
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0.

J

N

.Boc
OH o/\ ﬁN Pd,(dppf)Cly, Na,CO3

N Bon ¢+ NUNNN Z N
@(j/ \Q/\ 1,4-dioxane, N2, 80°C <)
N N = N™ °N
cl N7 NN
B T 4-(4-50-6-E bk g -2 -3 ) IR -1 R R AR T I ARt fs] 1w 2,4- &g, DLRA 14-Z50N
BN OBEIS,  A-(4-Eh IR -6-(WEEIR-3 -8 ) g -2 - IR R - 1 R BB T B & i IR) St s 1 Ay 3- (- ne
A4-FED) IR RN 74%.

5 '"H NMR (400 MHz, CDCl3) 6 9.47 (d,J=2.2 Hz, 1H), 8.73 (d, /= 1.6 Hz, 1H), 8.15 (d, J = 8.6 Hz, 1H),
793 (d, /=382 Hz 1H), 7.79 - 7.71 (m, 1H), 7.59 (t, J = 7.6 Hz, 1H), 6.44 (s, 1H), 3.94 - 3.86 (m, 4H), 3.86 -
3.80 (m, 4H), 3.72 - 3.66 (m, 4H), 3.57 - 3.51 (m, 4H), 1.50 (s, 9H).

MS-ESI: 477.5[M+H] .
&4 49

“Boc

) O
N N
X
_

ZN 1. HCl/dioxane, DCM Z N
\ ’ '
%ﬁ*“ ©ﬁr“*““
2. NaOH
N/ bN\Boc N K/NH

B TR A-(4-PEh k-6 -(PE b -3 -5k ) i -2 - YIR R - 1 - PR R AL T R B ARSIl 18 o 4- (4= (WEMRR-3-3E) 1
WE-2-FE) DREE-1-RIRAT BRAN, &1 49 W& RRISEiE ) 18 th &9 18. W 81%.
"H NMR (400 MHz, DMSO-d,) 6 9.58 (d,J=2.1 Hz, 1H), 9.03 (d, /= 1.8 Hz, 1H), 8.08 (t, /= 9.1 Hz, 2H),
7.86 - 7.76 (m, 1H), 7.66 (t,J = 7.1 Hz, 1H), 6.89 (s, 1H), 3.81 - 3.72 (m, 4H), 3.71-3.63 (m, 8H), 2.84 - 2.78 (m,
15  4H).
MS-ESI:377.5[M+H] -

10

SEREM] 50 3- (S-FRAPEE-2- (WRME-1-3E) msngE-4-35) ek (fh&8) 500 [kl 4%

=~ "N
|
NS
Ao
= NH
\ o
& ¥150
20 3- (2-F-5-BRTAEEMEmE-4-BE) wEH
B S 1,4-dioxance ZN
AN OH + | N ~ /J\\
P PY Na,CO3,80°C X7 N7 Cl
N cI” N el P
N

KT 2,4- & -5-MR R B s g BARSL 1 T 2.4- &g, VLA 14-—EAHEBNRZEE, 3- (2-
S5-I FE g -4-F8 ) HEMR )& R SERE 1 FP ) 3-Q-FEE-4-38) K. RN 67%.
"H NMR (400 MHz, CDCl3) 6 9.36 (d, J = 2.2 Hz, 1H), 8.66 (d, J = 1.7 Hz, 1H), 8.40 (s, 1H), 8.18 (d, J =
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8.4 Hz, 1H), 7.94 (d,J = 8.1 Hz, 1H), 7.86 — 7.76 (m, 1H), 7.66 — 7.61 (m, 1H), 2.05 (tt,J = 8.5, 5.5 Hz, 1H), 1.15
—1.08 (m, 2H), 0.80 (q,.J = 5.2 Hz, 2H).

MS-ESI: 282.4 [M+H] .
4- (5-FRTNFE-4- (MEIBR-3-JE) MERE-2-FE) DRWE-1-REREUT B

Z "N
A N — DIPEA !
~ J\ + HN N—-Boc ————> o= \N)\N/\
NN / DMS0,80? ~ L_N_o
) : oK
N o

bR 7 FHURMR-1-FR R AU T B RSB 1| AR mE-4-JE F %, 3- (2-G-5-PR P S -4- 58D WEmpAR 5 Stz it
B 1 H 3-Q2-F N -4-F) AL, 4- (S-IRTTSE-4- (EIRR-3-8) mng-2-58) WRIR-1-RIRA T BRAY A R lA] sL
BB 1R (1- (4 (MEIRR-3-E) mEmE-2-d8) WRAE-4-5) Hig. RN 79%.

"H NMR (400 MHz, CDCl5) 6 9.37 (d, J = 2.0 Hz, 1H), 8.62 (d, J = 1.8 Hz, 1H), 8.24 (s, 1H), 8.17 (d, J =
8.5 Hz, 1H), 7.92 (d,J = 8.1 Hz, 1H), 7.79 (t, J = 7.7 Hz, 1H), 7.59 (dd, J = 20.7, 13.5 Hz, 1H), 3.90 — 3.80 (m,
4H), 3.58 — 3.46 (m, 4H), 1.93 (dq, J = 8.4, 5.4 Hz, 1H), 1.49 (s, 10H), 0.90 (s, 2H), 0.57 (d, J = 5.4 Hz, 2H).

WED 50

| 1.HCI/1 ,4-di ,DCM
)\ ioxance - J\

N
t N N/\ 2.NaOH B A N N/\

BT 4- (5-PRTHZE-4- (HEMK-3-2E) WENE-2-5E) WRIR-1-FRERU T MR & ASE e 18 o 4- (4- (HER-3-
B mEnE-2-5) URE-1-RFREUT BeAh, AW 50 fA Rl et 18 & 18. UE J 81%.

"H NMR (400 MHz, DMSO-d6) 6 9.27 (d, ] = 2.2 Hz, 1H), 8.79 (d, J = 1.9 Hz, 1H), 8.29 (s, 1H), 8.13 — 8.01
(m, 2H), 7.86 — 7.79 (m, 1H), 7.68 (t, J = 7.5 Hz, 1H), 3.79 — 3.66 (m, 4H), 2.84 — 2.70 (m, 4H), 2.06 — 1.94 (m,
2H), 0.87 - 0.71 (m, 3H), 0.53 (q, ] = 5.9 Hz, 2H).

MS-ESI: 331.4 [M+H] .

SEWER 51 3- (6- (A-HIEZEZREL) -2- (WRME-1-FL) mEng-4-28) ek (b9 51 1Kkl

bt

3- (2-50-6- (4-HAR K
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‘ Pd(dppf)Cl,,NaCO;

B. . o
m OH + dioxane,80°C AN
N7 N sl

B T H 2,4- 56~ (4-FEAEORID mEng B QS 1 2,4- —&EnEsk, 3- (2-50-6- (4-FIEFERED
Mg -4-J8 ) EIR RS RRF) S 1 P 3- (Q-GmERE-4-5) IR, RN 88%.
"HNMR (400 MHz, CDCl5) 6 :9.57 (d,J = 4.0 Hz, 1H), 8.99 (d, J = 4.0 Hz, 1H), 8.26-8.13 (m, 3H), 8.11 (s,
5  1H), 8.00 (d,J=8.0 Hz, 1H), 7.83 (t, J= 8.0 Hz, 1H), 7.65 (t,J = 8.0 Hz, 1H), 7.06 (d, J = 8.0 Hz, 2H), 3.92 (s,
3H).
MS-ESI: 348.4 [M+H] ",
4- (4- (4-WEREEIRELD) -6- (MEMK-3-ZE) MEng-2-50) WREE-1-FRFEUT IR

o
DIPEA,DMSO = |N
D>

HN/\l 90°C N N N
* K/N\B O 7 K/N

N

“Boc
10 bR T FWRGE-1-RBR BT B B ARIRIE-4- B H e, DLRCA 3- (2-8-6- (4-HRERFEIRAEL) MEng-4-J8) MEmRfR
B 3- (Q-FWENE-4-FL) MEWRAL, 4- (4- (4-HEEFEFREL) -6- (MEMR-3-J5) MEng-2-J8) WRME-1-RER BT Bef
AR RIS 1 PR (1- (4- (MEIRR-3-5E) mEng-2-J8) WReE-4-35) HjZ. WRA 70%.
"HNMR (400 MHz, CDCI5) 6 :9.61 (d,J = 4.0 Hz, 1H), 8.84 (d, J = 4.0 Hz, 1H), 8.19-8.13 (m, 3H), 7.97 (d,
J=38.0 Hz, 1H), 7.78 (t,J = 8.0 Hz, 1H), 7.62 (t, J= 8.0 Hz, 1H), 7.51 (s, 1H), 7.03 (d, J = 8.0 Hz, 2H), 4.15-3.99
15 (m, 4H), 3.90 (s, 3H), 3.66-3.55 (m, 4H), 1.52 (s, 9H).
MS-ESI: 498.4 [M+H] ",
&Y 51

t

1,HCl/dioxane
RT
— ZON
2,NaOH/H,0 S

SORA e
B T H 4- (4- (4-FEEEORFED -6- (RERR-3-2E) WRmE-2-38) RIE-1- RGBT Br B AR 18  4- (4-
20 (A IpR-3 -5 ) I g -2- 58 ) R GE - 1- R BR U T BRAL, (B9 51 1A iR St 18 W &4 18. I3 74%.
"H NMR (400 MHz, DMSO-d6) 6 :9.73 (d,J = 4.0 Hz, 1H), 9.23 (d, J = 4.0Hz, 1H), 8.30 (d, J = 8.0 Hz, 2H),
8.13 (dd,J=19.3, 8.1 Hz, 2H), 7.95 (s, 1H), 7.85 (t,J = 8.0 Hz, 1H), 7.70 (t, /= 8.0 Hz, 1H), 7.10 (d, /= 8.0 Hz,
2H), 3.96-3.87 (m, 4H), 3.86 (s, 3H), 2.89-2.82 (m, 4H), 1.23 (s, 1H).
MS-ESI: 398.4 [M+H] "
25
SR 52 3- (1-FJE-6- (WRME-1-5) -1H-MEMEIF[3 4-d)ming-4-52) wemk (4b&® 52) 1
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il %

N-N
/
Z "N

S

A N N
NG K/NH
& 152
3- (6-5-1-F B 1H-ME PRI 3,4-d s g -4- 5D bk

N‘
—N/ Pd(dppf)Cl,,2M NaCO, y N

©\/j/ dioxane 80°C

5 KT 4,6-&-1-H FE-TH-ME M3 4-d e AR 2,4- —&msnE, VUK 14-—EAMEBROES, 3-
(6-5-1-F FE-1H-ME ML I [3,4-d] g -4-58 ) RERbk G R R S ] 1 it i) 3- Q- nE-4-28) mElk. R
VRS E AT 20 L.
MS-ESI: 296.2 [M+H] .
4- (1-F3E-4- (WEIR-3-38) -1H-MLME[3,4-d s ngE-6-38) WRER-1-FRERHUT fis

N~N"" '/\I‘N
y P /\ DIPEA,DMSO >N
N HN 80°C J\
| * —_— X,
NS NN t ()\1
o N ~
10 N
R T FHURME-1-FR R AU T B 2 ARURIE 4-FE AR AN, 3- (6-5(-1-FF ZE-1H-ME e J[3,4-d s e -4-38 ) MEIRIF) &
JRR) SRR 1 AR (1- (4- (HEEMR-3-38) mEng-2-55) UReE-4-25) HiZ. RN 91%.

MS-ESI: 296.2 [M+H]"»

Boc

at 52
e N~
\/ JN\ 1,HCI/$$xane . \/ JN\
t N N/\N\ 2,2M NaOH j N N/\NH
15 N Boc N

Bk T HAE 4- (1-F2E-4- (MEMR-3-2E) -1H-MEME[3 4-d Wi -6-28 ) WRMR-1-FRIRBUT B & S 1]
18t 4- (4- (WERRR-3-2E) Mg -2-J%) WRER-1-RIRUT BRAh, aY) 52 B)-& slA SEiEd 18 th it &4 18.
RN 82%.
"H NMR (400 MHz, DMSO-d6) 9.66 (d, J=2.0 Hz, 1H), 9.18 (d, /= 2.0 Hz, 1H), 8.55 (s, 1H), 8.27 (d, J =
20 8.0 Hz 1H), 8.11 (d,/=8.0 Hz, 1H), 7.92 - 7.84 (m, 1H), 7.74 — 7.69 (m, 1H),3.93 — 23.89 (m, 4H) , 3.88 (s, 3H),
2.90 —2.79 (m, 4H).
MS-ESI: 346.4 [M+H]".

SERER 53 3- (5-HJE-6- (WRME-1-38) mEngE-4-38) ek (b8 53) M+
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\
z
T

tE153
3- (6-5(-5-FFEmEnE-4-5) Wbk
Cé)H Nl/%N Pd,(dppf)Cly, Na;CO3 Nl&N
NPoH NN N O
- 1,4-dioxane, N2, 80°C |

R 1 H 4,6-—5-5-F Jkma g B AX 2,4- G ESh, 3- (6-50-5-F FEmEmE-4-JL ) Rk ) & B[] S 9] 1
) 3- Q-G MERE-4-55) M. N 49%.

"HNMR (400 MHz, CDCI;): 6 9.12 (d,J = 4.0Hz, 1H), 8.95 (s, 1H), 8.41 (d, J=2.0Hz, 1H), 8.19 (dd, J =
16.0,4.0 Hz, 1H), 7.92 (dd, J = 8.0, 2.0Hz, 1H), 7.85-7.80 (m, 1H), 7.66-7.62 (m, 1H), 2.53 (s, 3H).

MS-ESI: 256.3 [M+H] "

4- (5-FZE-6- (MEMR-3-FE) MEng-4-38) DREE-1-FRERAL T R

PSS
~ NTSN
N" N § TEA,DMSO |
_ 80°C x N
X
| o, () =20 g
N7 N “Boc
Boc

R T FRIE-1-R R AL T B B ARIRE-4-J %, ) 3- (6-5-5-FR FEmE g -4-58) MEmRARE 3- (-G ng-4-
5D wEmk, UL TEA #4Q DIPEA 4, 4- (5-HiJE-6- (WHEMf-3-J8) MEng-4-58) WRIEE-1-REHT FR A L
[FSEfEf] 1 Ry (1- (4- (EEMR-3-55) BENE-2-55) IRIE-4-55) HfZ. EJy 89%.

1H NMR (400 MHz, CDCI3): 6 9.15 (d, J=8.0Hz, 1H), 8.76 (s, 1H), 8.44-8.43 (m, 1H), 8.16 (d, J=2.0 Hz,
1H), 7.91 (dd, J = 8.0, 4.0Hz, 1H), 7.81-7.77 (m, 1H), 7.63-7.59 (m, 1H), 3.62-3.59 (m, 4H), 3.48-3.45 (m, 4H),
2.31 (s, 3H), 1.50 (s, 9H).

&Y 53
PN S
N =N 1,HCl/dioxane N /N
| A = N/\ RT > | \ @
z LN 2,2M NaOH N" NH

Boc

B 7 H 4- (5-FI5E-6- (WEMK-3-JE) WEUE-4-50) UREE-1-FRMRBUT R EARSEREM) 18 H 4- (4- (REERp-3-
) mEnE-2-55) URME-1-FREREUT BEAh, O 53 I R R SEiE ) 18 G 18 YRR N 82%.

"H NMR (400 MHz, DMSO-d,):6 9.17 (d, J = 4.0Hz, 1H), 8.69-8.66(m, 2H), 8.09 (d, J = 8.0Hz, 2H),
7.87-7.83 (m, 1H), 7.69 (t, J = 8.0 Hz, 1H), 3.42-3.35 (m, 4H), 2.85 (1, J =8.0 Hz, 4H), 2.27 (s, 3H).

MS-ESI: 306.3 [M+H] "

SEHREB] 54 CTLA-4 /Ny T RIS MR T (B - AR BV FI RS RARMITE, CTLA-4 B ARIBAKT
1195
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4 HEK293 45 T 96 FLHK, 24h J54% LRBA il CTLA-4 45 R4 4L56: N HEK293 41, 24h J5Fh0
NALIRE 515 0.01. 0.033, 0.10, 0.33. 1.00. 3.33. 10.00. 33.33. 100.00uM FIARFEEYD. N4 24h
J5, BRYNIEREFRE I YA PBS iE VAN, A XU RERR AR S A L SR TETE, ARPERIN 4,

A 1Cso
5 X TIETERRAIAL G (ICso< 200nMD 455 82 F B e BN J7 1% (Western Blot) #f — B li%) CTLA-4
& A RERRIER .
ICso: #01fl] 50%4R & RGUTEE RIS IR &
ICso KNG B PUAN IR

++++, 1C5<200nM ; +++, ICso A 200-10000M 3 ++, ICso N 1000-20000M ; +, ICso> 2000nM.
10 AR EM 1Cso, WFE 1 iR
1 HWEDX CTLA-4 FEAFRIEK RN (EA-EAMAEERBTE RS

e 4 o
.
/f’ks%&f% 1 ~X X ++++
I
fety 2 (;(Nj/q 'OVHTH ¥
O
Z>N
Yk -~ SN .
N7 NH,
M
f e 4 U VNl +
N T
o]
Z >N
a5 N A Ay N
= NH
I
WEW 6 Nar SN N +
CLT ™ )
Z N
WwEW 7 F X \NJ\N 4+
N LAk,
I
ftrn 8 SOV i
NN 2
i
WEW 9 X SN N o+
N O\/NHZ
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Z "N
|
’pﬁ%,}f% 10 N \N)\N ++++
N oH NH,
~ "N
|
a1 XN OV 44+
NG NH;
Z "N
|
WE 12 NN

WED 13

WEY 14 Nt SN NOVNHZ +
WE 15 O b NOVNHZ +

Z N
|
{4 16 @(YQ*& N
N” “NH, ke

A N
W& 17 A \N’H\N +H+
N7 NH,
N
&4 18 X \N*N N

A& 19 NS FH+
N NH>
=~ "N
&4 20 N \N'*N +
N/ OH
ZN
&4 21 X \N*N +
N/ OH
0
e 22 SUNTNTY +
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~
I X~
&4 23 N\/ N Q i} +
~—
L& 24 Y +
A b N NQH
AN
&1 25 X \N' ,@ +
N NH
A N
e 26 @\/ﬁ/qk,«ywz s
N/ H
= "N
i 27 @\/j/qk,(\ﬁwz -
N/ H
ZN
&Y 28 [0 S \N*N +
0" N N NH
M
I O >
A 29 [OQ/CN '\(/\:Iq ) +
AN
Wt 30 O S N
~o N N
A N
{4 31 /Ojij/g S R
\O |\/NH
g
i 32 SNTONTY ot
@[yg LN+
@]
Y/
ot 33 - é\“ et
\ N/)‘NCNH
@\
&9 34 0 S \N' N +
HO™ N7 NN
N4\IN
4 35 @@%\N*Nﬁ
N/ bNH
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L_NH
=
&4 37 - ) 4+
XN N/\|
N/ K/NH
HN N
/f’kxéf‘r% 38 X \N N/\l ++++
N/ I\/NH
o
=~ "N
A9 39 | 4+
Xr N N/\l
N/ IVNH
CFs
Z N
&Y 40 P J§ ~ et
N7 N
N/ IVNH
N
o I
N/ K/NH
CN
e 42 _ JN\ F++
XN N
N L_NH
|
O~y
A |
&%) 43 Sy )\Nﬁ I
N/ k/NH
NN
|
WA 44 XX N/\l 4+
N/ kNH
7
N//\N
& 45 \/ N ~ St
XTONTON
N7 L_NH
e
N ~ A
&1 46 SN -+
N bNH
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NH,
fetrin 47 - fN ! o~ -t
N/ I\/NH
NH,
‘ o
154 48 K\N S | | N 4+
HN__ N7
)
N
e 49 2N 4+
|
X N N
A N
|
&4 50 SN N I
WA 51 et
T
{52 @ -+
STONTNTY
" L_NH
T
’pﬁéf‘f% 53 S = N +4++
Z N
|
St AL A 1 SN +
™

(o)

SR 55 R R (MC-38) R AEMERT I

1. ZfaREFR: NS s MC-38 ARSI BERS 77, 8537 4119 RPMI-1640 B33 il 10 % i 2F i,
100 UmL HFEHEEH 100 ng/mL 55 &, 37 °C 5%CO, WA E 77, — &M 3 = AL B . 2440 v fn
FEN 80%-90%, HritFIRE R, AN, AR B S A T Se iR

2. 5. C57BL/6 /N, MEME, 7 WS, fRE 18-20 7w, 4548 H.
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3. oA 0.02mL (0.2x10° 4N MC-38 4l FHF TR HNRMAET . BMEE 7K, WEHY

PREAAAR, RS AR R AR B N 73 H I T R 45 24 .

4, SEIGFERR: SRR RR R SRR AR KR A A . LA . B A R S A bR R RO R MR B AR

PR AR AR N : V=05axb’, aflb HHFRMENHKERER. 0EWRIEIT8H TGI(%).
5  TGI(%), WA KimHR, TCI %) Wit : TGI(%)=[(1- (GEACFEL % 2545 F T H R AR — %40 7
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Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

(1]

~N N W B
— = O O

[14]
[15]

[16]

[17]
(18]
[19]

[20]
[21]
[22]

This International Searching Authority found multiple inventions in this international application, as follows:

All sites of general formula I of claim 1 are variable groups and have no common structure. From the described
general formula, important structural elements cannot be determined, and therefore, a special technical feature
cannot be determined. All different combinations lack unity.

Specifically, 1: the meaning of a dotted line in a ring is not defined in general formula I. However, according to
conventional understanding in the art, a dotted line in a ring generally indicates that a double bond or a single
bond can be selected. According to different saturation levels, two ring-like structures in formula I may be
selected from:

(1) fused aromatic (heteroaromatic) ring-aromatic (heteroaromatic) ring;

(2) partially unsaturated fused cyclo (heterocyclo) alkyl-aromatic (heteroaromatic) ring;

(3) saturated fused cyclo (heterocyclo) alkyl-aromatic (heteroaromatic) ring;

(4) fused aromatic (heteroaromatic) ring-partially unsaturated cyclo (heterocyclo) alkyl ring; and
(5) fused aromatic (heteroaromatic) ring-saturated cyclo (heterocyclo) alkyl ring.

Whether variable ring atoms A, B, C, D, E, F, G, H, I, J, K, L and M are selected from "direct bonds" would
cause a change in the number of ring atoms in a fused ring and a simple ring, thus changing the category of
compounds, such that the described ring-like structures at least cover 4x5x4=80 more categories.

2: According to different categories, W may be:

(A) a direct bond;

(B) an unsubstituted or substituted aryl, and unsubstituted or substituted heteroaryl;

(C) an unsubstituted or substituted cycloalkyl, and unsubstituted or substituted cycloheteroalkyl;

(D) an unsubstituted or substituted bridged cycloalkyl, unsubstituted or substituted bridged cycloheteroalkyl,
unsubstituted or substituted spirocycloalkyl, and unsubstituted or substituted spirocycloheteroalkyl;

(E) an unsubstituted or substituted alkyl, and unsubstituted or substituted heteroalkyl,
(F) an unsubstituted or substituted alkenyl, unsubstituted or substituted heteroalkenyl, unsubstituted or
substituted alkynyl, and unsubstituted or substituted heteroalkynyl; and

(G) an unsubstituted or substituted -N(RlzR13

substituted aminoalkyl amino, unsubstituted or substituted -NR'°.CO-NR! l—, and unsubstituted or substituted -
NR!’-CO-CR*R’-CO-NR'!-.

), unsubstituted or substituted aminoalkyl, unsubstituted or

3: According to different categories, Q may be:
(a) a small molecular substituent comprising -H, -NH2, -OH, sulfonamide and sulfonyl hydrazine;

(b) a substituted hydrocarbyl substituent comprising -alkyl-NHC(O)H, unsubstituted or substituted alkyl acyl,
unsubstituted or substituted alkyl hydroxyl, unsubstituted or substituted alkenyl hydroxyl, unsubstituted or
substituted alkynyl hydroxyl, unsubstituted or substituted alkyl amino, and unsubstituted or substituted alkyl
sulfonamide;

(c) an amino acid residue;

(d) a cycloalkyl;

AL

7
%,

(e) formula A ;

Form PCT/ISA/210 (continuation of first sheet) (January 2015)




INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2022/081458

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

(23]
[24]

[25]

[30]

[31]

[32]

[33]

[34]

(f) an unsubstituted or substituted aryl, and unsubstituted or substituted heteroaryl;

(g) an unsubstituted or substituted -NR'°-C(0)-NR''-, and unsubstituted or substituted -NR'°-C(0)-CR*R’-
C(0)-NR''-; and

(h) a substituted or unsubstituted-(CH;)n;-(M) ny-(CH») n3-(M)ny-(CH;)ns-(M)ng, wherein each M is
independently selected from O, OH, S, SO, SO2 and unsubstituted or substituted amine group, and each of ny,
ny, N3, N4, N5 and ng is independently selected from 0-6.

4: According to linking and fusion methods for W and Q, the following conditions can also be comprised:
(1) W and Q may be linked or fused into a substituted or unsubstituted cycloalkyl and cycloheteroalkyl; and
(i) W and Q may be linked or fused into an aryl or heteroaryl.

Hence, it is impossible to accurately obtain how many groups of inventions are covered by general formula I.
Regardless of whether A to M are selected from "direct bonds" (which actually needs to be taken into account),
by means of rough calculation, general formula I at least comprises 5x7x8+5x2=290 groups or more.

Claims 2-12 also relate to inventions corresponding/related to all/some of the described subject matter of the
inventions.

Claims 13-14 further define that formula I is the structure of formula II or formula III, but according to different
options of W and Q, claims 13-14 at least further comprise 7x8+2=58 groups of inventions which lack unity.

Similarly, according to the partial saturation and number of ring atoms of the "fused ring and simple ring"
and the different categories of W and Q, 20 or more inventions that lack unity are at least covered among the
specific compounds of independent claim 15, thus, the problem of the obvious lack of unity is present.

Claims 16-20 all refer to preceding claims 1-15 that lack unity, thus, the problem of the obvious lack of unity is
also present

In conclusion, multiple groups of technical solutions of claims 1-20 lack unity. Claims 1-20 do not comply with
PCT Rule 13.1.

claims.

of additional fees.

only those claims for which fees were paid, specifically claims Nos.:

to the invention first mentioned in the claims; it is covered by claims Nos.: 13-20 (in part)

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the

payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest fee

was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.
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