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2~3 /NI, BEARIE 3 /N
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S Jita 45

A0 1) 285 ) 2 3 e A% R 31 (NMIR) B/ 5 3% (MIS) SR B 52 1. NMIR A7 F8(8)
L 10 (ppm)f¥ #0745 H o NMR {35 & F Bruker AVANCE NEO 500M A% Hi 1%,
52 FATARZ A (DM SO-dg) SRS (CDCLy) AL F B (CD;0D), W
B A Y B SR BE(TMS) o

MS F5E F Agilent 1200 /1290 DAD- 6110/6120 Quadrupole M W5 ¢ 1%
(7= : Agilent, MS A5 : 6110/6120 Quadrupole MS). waters ACQuity
UPLC-QD/SQD(& /= : waters, MS %15 : waters ACQuity Qda Detector/waters SQ
Detector). THERMO Ultimate 3000-Q Exactive (4£7”7i: THERMO, MS %5
THERMO Q Exactive).

A itk (HPLC) 38 f] Agilent HPLC 1200DAD. Agilent HPLC
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= SO ] A& s ) Waters 2767. Waters 2767-SQ Detecor2. Shimadzu
LC-20AP 1 Gilson-281 #i % %L a3

FPEH 4 2858 H Shimadzu LC-20AP #il £ B 343

CombiFlash i i 41 f# Fil Combiflash Rf200 (TELEDYNE ISCO).

W2 RN RE BN S A & S5 HSGF254 B(T5 & GF254 RERGHR, 2 itk
(TLC)E I BIRER AR R P I RKE AL 0.15 mm~0.2 mm, 722140 B alifh 7= i %
FIRLRS A2 0.4 mm~0.5 mmo.

Tk R e € B v — i O 5 B U M 200~300 B AR 34K

BRGT- E 40 28 K 1C 5o 1B FO I 52 A} NovoStar BFARX (F5[E BMG A #)).

ARANFFI ORI JFURE AT LR FH Sl RE AU C N i 7 2k B i, BT T S
H ABCR GmbH & Co. KG, Acros Organics, Aldrich Chemical Company, #HizFH%

(ki) HRAR . B DERERE. BThi T @ Eihss, s
R EA R AR PAISHTARIA R A W . FUss DB By L) A S H R A
AR AR A IR AR RIS MR R AR SRR B (R
ENVRHEA R AR E A A

SEHEB IR UL, RIS R AR R B TR R AT .

SAUABER AR T RBORIERE— A 1L F AR E B TR

SARRIR RN 1L BRI EARAR.

RSN BAEA Parr 3916EKX BUEAACHITE . QL-500 AR AR B
HC2-SS A Ao

SHRFEFEMES, RANER, REHE3 K.

W 5SS P CEM Discover-S 908860 FU AR 52 5 2% o

SEHEH TR UL, IR TR KA

SEHEB R UL, R A ER, N 20C~30TC,

St 8] H (1) S5 SERERE IR I DU R FH 8 2 €18V R(TLC), IR BT FI K 37D, 2lifkfb
AV F AR JZ BT (R 356 58 700 00 4 3R A0 J2 i i e AR R LR A IEC e/
LIROERE R, B: ST H/FEMARR, BRI LR YE AP0 8 A [F T
BT, AR DU D& (1) = 2 Fc R 1 S5 Bl P B 1 R AT R 9

STt 1
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4-1R-2-((2,4- T HEL)-6- B FE 1b
5 # 4-3-2,6- HEIAEFIE 1a (22 g, 101 mmol)Fil 2,4- ~ FA LI FEE(18.5 g, 110

mmol)¥& T N,N-—FEFBLfZ(200 mL)H, MMATKERHL(49 g, 150 mmol). KWK
15 60°C N HEHE 16 /NI o S RLRA 1 2 5= 08, R e, JERINN 8. Z.ER(500 mL)
Wik, FIMIRTSEACEIE R (30 mLx5), s AU T KERIRIA T4, diE,
PEBOR LSS, BRBREEY) 1b (36.9 g, PEE: 100%). %5 AL AL, B
10 HTF—PRM.
B
4-P-2-F-6-FRH K FE 1e
BALAY 1b (36.9 g, 100.7 mmol)iE T A F5E(250 mL)H, WHIZE 0°C,
=M IRGBY g, 342 mmol), KMIEFZZRPEFE 1 /NEF . SR EE R, H
15 RERH AL DABE IR A R A AL ETIRRRY, RS 1e 9.7 g, 77
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44.5%),
F=
2-(J TN A L) -4-1R-6-F R 1d
BAL A 1e (10.7 g, 49.5 mmol)iE T N,N- - H F: F BiIZ (120 mL)H, KM R
HAE0C, MARERH(24 g, 73.7 mmol)FJG R IEER(11.2 g, 92.6 mmol), KN
F+& EEDHE 4 /N RBRIREHE, JERINN LR Z.B5(400 mL)FERE, F AN
SALEATE A (30 mLx3), FT3A NI T KR ERAN T-1E, 1LE, BRI E i 4s,
FHAE AT (B L A I Ak 22 A SUAG PS5 R, 13 20hR 8 1d (11.7 g, 77 2.
92%).
'H NMR (500 MHz, CDCl3) & 7.02 (dt, 1H), 6.95 (t, 1H), 6.04 (m, 1H), 5.57-5.47 (m,
1H), 5.41 (dt, 1H), 4.75-4.64 (m, 2H).
EallipA
3-M TR -4 -6-F-2-F R I 1e
LAY 1d (3.35 g, 13.1 mmol)iF T 1,2- ~& K0 mL)H, BEHREASKL=IK, K
MYRAE 180°C R4t 13 /NI o BV EN 2 iR, HIRERAE (i vk vk AR BAYE
BAME R A AALETRRARY), SRR~ 1e (2.77 g, T=Z: 82.7%).
'H NMR (500 MHz, CDCl3) & 7.07 (dd, 1H), 6.45 (s, 1H), 5.90 (dddd, 1H), 5.24-5.10
(m, 2H), 3.68-3.55 (m, 2H).
HHL
30 TR -4-TR-6- TR -2-(FF U R A ) R I 1f
BHAEY 1e (1 g5 3.91 mmol)iAT ZHE(1S mL)F, IIABKEEHI(1.07 g, 7.74
mmol )RR B2 JE) F 55 (MOMBr, 634 mg, 5.08 mmol), FEFERMN 2 /. SOM
WK (10 mL)E K, F 2.8 ZBE 3 EU(S0 mLx3), & IFA N, ToKmmRa T4,
g, SRR IRAE, FRERE COSE DR AR R A ST AR, ARk
BEEAE (111 g, 7223 94.7%).
'H NMR (500 MHz, CDCl3) & 7.28 (d, 1H), 5.89 (ddt, 1H), 5.26 (d, 2H), 5.08-4.98 (m,
2H), 3.66 (s, 3H), 3.58 (s, 2H).
Eyaviz
4-JR-6-F-3-(2-FR 2. 3E)2-(F AL F AL K F G 1g
BALAY1E (1.1 g, 3.66 mmol)i&T 50 mL FFEEAIPU SIS (V:V=1:1)IB & 1& 7
H, KBRS N 2 -78°C, A TR RS, WA 1 D OSBRI = 2R
(1.05 g, 4.0 mmol)A K, ZAGF+ 2 =/, PEFEL 0.5 /NG B RBBAHI R 0°C,
AHEIMABREAEH(560 mg, 14.8 mmol), LSS 1 /N o SCSVERINZK (S mL)# K,
WEIRAE, M CBER(150 mL)FRE, AEASEILENEREEA (10 mLx2). Frfg
HHAHETKBRER AT, 08, BB EIRAs, FRERAT (it LB IR AE &R A
DU AR, 19 2R ) 1g (800 mg, 7 Z: 71.8%).
'H NMR (500 MHz, CDCl3) & 7.28 (d, 1H), 5.32 (s, 2H), 3.82 (t, 2H), 3.67 (s, 3H), 3.10
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(t, 2H), 2.39 (s, 1H).
FHp
4-PR-6-F-2-F2F-3-(2- R 23K H I 1h

FAY) 1g (800 mg, 2.63 mmol)iA T HEE(25 mL)H, G RMIEAHE 0°C,
TINERIR S NHAR(4 M, 24 mmol, 6 mL), SMIEFE=\EHHE 2 /M. %
PR WA, FRERAT B A A R A SEAL IR R, 13216584
1h (680 mg, J7Z&: 99%).

'H NMR (500 MHz, CDCls) § 7.07-6.95 (m, 1H), 4.01 (t, 2H), 3.14 (t, 2H).
FI\P
4-1R-6-F-2,3- AR IFIRIE-7-FF 1i

FAA54) 1h (680 mg, 2.61 mmol)iaE T PUEIKIE(100 mL)H, ¥ & B4 A1 2
0°C, MMAN=ZEIL#(2.05 g, 7.81 mmol)FI{H % — H IR — A H5(1.58 g, 7.81 mmol),
RBLEF R =R 2 AN OBIBR RS, FEERAE A DA AR R A
AL TR, 1FEIBRR ) 10 (570 mg, 77 E: 90%).

'H NMR (500 MHz, CDCls) § 6.84 (dd, 1H), 4.84 (td, 2H), 3.24 (tt, 2H).
Eyil7
7-TH-6-7-2,3- ~E ORI IR -4- R R TR 1)

BALAW 1 (615 mg, 2.54 mmol)i& T 20 mL FEEA N,N-— B F I i VR &
VEFIV:V=1:3)0, RITMAN 1,130 583 B — 88k — &ALAL (185 mg, 252 mmmol)
M= (771 mg, 7.62 mmol), —SBREH 3 K, —EMERY T, IR
80°C FHitH: 12 /MR o SR BRI, RS, A LR Z.B5(150 mL)FFE,
AT SACAN VA OS5 (20 mLx3), FrfdANUHATIKRIRIN T, L8, JEBIR
JRHeds, FARER AL LIBE M RIE R A AL TR R, SRR 15 (289
mg, 77E: 51.4%).

'H NMR (500 MHz, CDCls) § 7.24 (d, 1H), 4.84 (td, 2H), 3.94 (s, 3H), 3.57 (td, 2H).
FHE
6-FR-4-(F2 I AE)-2,3- AR IRIR-7-F IE 1k

FAAY) 1§ (436 mg, 1.97 mmol)¥E T VU E LI (10 mL)H, BH#H%A 3 Ik,
B MIRAENE 0°C, IMAIEAEQR M, 5 mmol, 2.5mL). MNBEFESE 70C
Pebt 2 /NI SORA A EEIE, K mL)EEK, I ZER 25100 mL)FFE,
FH VAT SN A G (20 mLx2), Frff AL TKBRIREN T8, W38, I8
JEH4s, PIRER A EBa vk LB AR R A AL T35, 13206584 1k (350
mg, 77%: 91.9%).

'H NMR (500 MHz, CDCl5) § 6.76 (dd, 1H), 4.81 (td, 2H), 4.66 (s, 2H), 3.20 (t, 2H).
Bt
(7-FFE-6-7-2,3- U R T IR IR -4-J) I IR R 11
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B A 1k (350 mg, 1.81 mmol)iE T —&F HE(20 mL)H, AHIZE 0°C, A
=422 g, 21.74 mmol ) e i E((1.24 g, 10.82 mmol). RMIEF 2 % iR
P2 AN o S REVBRUIN LRI R S AN VA VR(10 mL)#E K, I R Z.B5(100 mL)Fik%,
FH VAT SN GG (20 mLx2), Frff AL TKBRIREN T8, W38, I8
R4, 1FBRR =) 11 (491 mg, F=Z: 99%). =ML, BEHAT T —
IR o

i ;7
A-((LH-ME -1 -3 ) FF L )-6- -2, 3- AR I FIRIE-7-FF JfF 1m

BALE) 11 (491 mg, 1.81 mmol)¥ET N,N-—HFEFEZ(15 mL)H, MABRIR
H1(1.25 g, 9.04 mmol)FHLIE(369 mg, 5.42 mmol). SKMNIRAE 60°C FHiFE 12 /Nt o
SOSBGEE, PR UEMUINN 2R 2 B5 (100 mL)RRE, A AT EUIL AN VA TR L 345 (20
mLx3), B A NS TCKBREEN T, 138, JERIRIEMRYE, FRER A ik DL
Vel AE R A ZELFTR5 R, F2IARRY) 1m (361 mg, 77#: 82%).

MS m/z (ESI): 244.0 [M+1].
Ft+=4
4-((1H-WEE - 1) TR E)-2, 3- SR IR IR JF[7,6-d] S EIE-8-1% In

HALEY) 1m (361 mg, 1.48 mmol)Fl ZBE4A A5 1% (334 mg, 4.45 mmol)i& T N,N-
TS mL) T, IMABREREI(1.0 g, 7.23 mmol). KR 60°C R HEHE 12
INE o S LR E, N 208 2 BE(100 mL)FRRE, A VLR S AR IA G4+ (20 mLx3),
FrAF AN TR RN -1, 198, JEVROR R IRAR,  FH RIS (0 i v DAY I 57
&R A LT AR, BRI 1n (189 mg, F=%: 49.7%).

MS m/z (ESI): 257.0 [M+1].

Htp
N-(4-((1H-MEPE-1-28) -2, 3- UG R IR IF (7,6~ 73 VR -8- 56 )-2,6- — F A
TR 1

B A In (189 mg, 737 umol)A 2,6- — FE L LR A 1o (265 mg, 1.12
mmol, FHEHH1EW02020254946A1 i 5 70 W R 157 A7k
Hil & M)A TIEnE (8 mL)H, B 3 Ko MR 120°C N ML 2 /N o
SRA R, WK, FriSik RE = R0 ik 24k (Welch Xtimate
C18 5um 30x150mm; JishMH: A-ZKFH0.1%FER): B-ZJE=30%-45% (15min), i
#: 30mL/min), 1FEFREY) 1 (44 mg, 77Z: 13%).

MS m/z (ESI): 457.0 [M+1].
'H NMR (500 MHz, CD;0D) & 7.71 (s, 1H), 7.55 (s, 1H), 7.47 (td, 1H), 6.74 (dd, 2H),
6.58 (s, 1H), 6.36 (q, 1H), 5.42 (s, 2H), 4.80 (td, 2H), 3.83 (s, 6H), 3.10 (t, 2H).

KR 2
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N-(5-((1H-MEe-1-38) F )3 4- -2 H- (5 (8, 7-d] 5B IAE-9-2)-2,6- — A A
TR 2

CN CN
F Br F. M
F. OH oy F OH _OH s o COoOMe
| NC' NC
o o

Br Br

1e 2a 2b 2c

F R ()
Eubd OH O T N~N At
NC * N-N -
o Ms o
2d 2e 2f
\
-0, m ~o < -0 ﬁ
! N-N S-Cl FRE N N-N
1l i
HoN + 8 &
Q &N
o} /o d
29 10 2
Parand
5 g

4-1R-6-F-2-FRHE3-G- AR ERE 2a
BAAY) 1e (4.8 g5 18.7 mmol)iAT FE/K VYA FRIE (100 mL)+, 0°CF, N
Ye V0 SR A(1.0 M, 22 mL, 22 mmol). SNSRI FHEE 2 /M. VKB,
e N 3M A EALAN K IE(13 mL, 39 mmol)AT 30% [ XUE 7K (3.0 mL), Hn5edi
10 $10 min. [l 2M BT B pH=2, 282 Z.B5(100 mLx2)#H, WAL
A, FHTCKIREREN T8, 98, RIS, AR CIA LIV AE R A
AL TR, 132 ) 2a 3.5 g, TTH: 68.1%).
MS m/z (ESI): 275.8 [M+1].
'H NMR (500 MHz, CDCl3) & 7.04 (d, 1H), 3.71 (t, 2H), 3.00-2.98 (m, 2H), 2.01-1.96
15  (m, 2H).
g
5-UR-7-F A LT-8-F I 2b
LA 2a (3.8 g5 13.9 mmol)IE T T /K PUARRIFE(80 mL)H, R B4 #1 &
0°C, MMAZIREPM4.4g, 16.8 mmo)FHEE —FEE —RAEH(3.4¢, 16.8 mmol),
20 REEFRZFEBHE 2 R RBIRE RS, FHEERAE B REE DA A R A
AL AR, 1FERRE ) 2b 3.0 g, JPE: 84.5%).
MS m/z (ESI): 257.8 [M+1].
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'H NMR (500 MHz, CDCl3) & 7.03 (d, 1H), 4.33 (t, 2H), 2.77-2.74 (m, 2H), 2.12-2.08
(m, 2H),
H=b
8-FIE-7- L EALT-5-FRIR S 2¢
B A 2b (2.6 g, 10.2 mmol)¥ET 40 mL FFEEAT N,N- - I (V:V=1:3)
FIREVERIF, AR 1,1-8 2R g — %k — & A4 (800 mg, 1.09 mmol)All
= (3.0 g, 293 mmol). —HAILEKE R 3 IR, £ 10bar. 90°CLAF FHHE 16 7
B RMEAE R ZR, BURKRYE, AN OIR ZBE(150 mL)FRE, A S L ahiE
TBESER(S0 mLx3), FHFANAHE TR T4, U8, JEROEUEWRYG, AR
FECIEE DA AR R A 20403, 3 3IARR7 ) 2¢ (2.1 g, 772 87.9%).
MS m/z (ESI): 235.9 [M+1].
'H NMR (500 MHz, CDCls) & 7.26 (d, 1H), 4.38-4.36 (m, 2H), 3.93 (s, 3H),3.10-3.07
(m, 2H), 2.08-2.03 (m, 2H).
EAUp7
T--5-CRR )t ke-8-FIE 2d
HWAY) 2¢ (2.1 g, 8.93 mmol)i& T TR PIEIKAE(40 mL)H, BE#EA 3 X,
B MIRAEE 0°C, IIATIEALEE2 M, 18 mmol, 9.0 mL). MNEFHESE 70C
PEFE 2 NI RBBRA A E SR, K mL)EE K, A ZER 25100 mL)FFR,
FIAEAN SEALARIE BB (50 mLx2), FTFANUHE KRR T, 1838, I8k
JEHAR, FIRERRAE v AR A R A Sifb TR, 1SEARE 1) 2d (1.84
g FUE: 99.5%).
MS m/z (ESI): 207.9 [M+1].
HAL
S-((1H-ME -1 38 FF 2 -7- R de-8-FF I 2f
HAY)2d (1.8 g, 8.69 mmol)FT 1-(FF LTI L )- 1 H-1E P 2e (1.5 g, 10.3 mmol,
R H LA H11E“W02020254946A1 it 4555 63 5177 % 8 thaE 137 AFFI 77 ikl
HIMDET 2 EGO mL)H, IIABRIRH(4.2 g5 12.9 mmol), 70°C M 1 /M, T
U8, IR RIRAR, FRERTE AOBE DA ANE R A SIS R AR, 3 EbRE
M 2(1.9g, TUEK: 85.0%).
MS m/z (ESI): 258.0 [M+1].
Evavig
S-((1H-MEMe-1-38) R 3)-3,4- SR -2H-{00% I8, 7-d] S VEME-0-f% 2g
BAEY) 2f (1.9 g, 7.39 mmol) M LA NTER(1.7 g, 22.2mmol, Adamas)i&E T
N,N- R BRI fiZ (30 mL)FI7K (4.0 mL)H, IIABRERHH(6.2 g, 44.9 mmol). SR
7E 70°C T HiHE 24 /NBF o RBIRAE B ZER, MIAZK(100 mL), 3, ERIEDE,
T, SRAREFY) 28 (1.65g, 77&: 82.7%).
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MS m/z (ESI): 271.0 [M+1].
'H NMR (500 MHz, DMSO-ds) & 7.78 (d, 1H), 7.52 (d, 1H), 6.34 (s, 1H), 6.32 (t, 1H),
5.85 (s, 2H), 5.39 (s, 2H), 4.25-4.23 (m, 2H), 2.68 (t, 2H), 2.03-1.98 (m, 2H).

Fb
N-(5-((1H-MEe-1-385) 1 3)-3,4- -2 H-T % FF[8,7-d] T iEk-0-3)-2 6- ~H 4L 7K
Tl 2

KA1 2g (200 mg, 0.740 mmol)FIfL 54 1o (300 mg, 1.27mmol) ¥ T-HLmE
(5.0 mL), BHE/3 K. RNIRFE 120°C NI R 3 /Mo RBORAHEE
B, WEKYE, TSR RYE R RO L2 (Xtimate phenyl-hexyl Prep C18
Sum, 30x150mm; JizIAH: A-7KAH(0.1% ZK): B-Z.E=5%-45% (20min), i
30mL/min), fFEFREE=Y) 2 (40 mg, 77E: 11.5%).
MS m/z (ESI): 470.8 [M+1].
'H NMR (500 MHz, DMSO-ds) § 9.40 (s, 1H), 7.79 (d, 1H), 7.52 (d, 1H), 7.48 (t, 1H),
6.77 (d, 2H), 6.43 (s, 1H), 6.32 (t, 1H), 5.42 (s, 2H), 4.25 (t, 2H), 3.78 (s, 6H), 2.70 (t,
2H), 2.04-1.99 (m, 2H).

LTt 3
N-(5-((1H-NE -1 -J5 ) R R)-3, 4- -2 H- A ) 8, 7-d] e Mg e -9k )-2 - FR A L D
Bz 3

@ll H)\%_JN_

- -0 z
N~ m Q o N (7
| N-N S—Cl L | ~N
o o
ol O\ o O
\
29 3a 3

BAAEY) 2g (300 mg, 1.11 mmol)F! 2-F AL ISHEEE A 3a (460 mg, 2.22
mmol) & TALIE(6.0 mL)H, BEHE 3 Ko MRAE 120°C Ml S Bz 3 /i
BSR4 i RO (482 284K (Sharpsil-T Prep
C18 5um 30x150mm; BN : A-7KAH(10 mM BRER A 4%): B- 2. J1E=20%-45% (15min),
JiE: 30mL/min), 1325584 3(100 mg, F*Z: 20.5%).

MS m/z (ESI): 440.8 [M+1].

'H NMR (500 MHz, DMSO-dq) 8 9.96 (s, 1H), 7.81-7.78 (m, 2H), 7.62 (d, 1H), 7.51 (d,
1H), 7.20 (d, 1H), 7.09 (d, 1H), 6.45 (s, 1H), 6.32 (t, 1H), 5.41 (s, 2H), 4.19 (t, 2H),
3.81 (s, 3H), 2.69 (t, 2H), 2.01-1.96 (m, 2H).
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St 4
N-(5-((1H-ME -1 ) B JE)-2 3- & 1,4] B [2',3":5,61 28 FE[ 1,2-d] I mk-o-
HE)-2- AR ORI 4

i
E-N

HO OH HO ©OH \/ \_/
4a 4b 4c 4d
PR OH . OMs N
Elbg NC kv NC vy NG

o © o ©
s s r
de 4f 49
7
.0, N™
5 \ N % -0 N@
BHLL HENFL o N N
|
HoN "
3a Q\//S‘N
o O H
\_/ /O o o o
n_/
4h 4
Bk

4-R-5-F-2,3- R KPR ES 4b
BAEY) 5--2,3- A ATRFES 4a (2.26 g, 12.1 mmol, KM SCHk“T. Med.
10 Chem. 2010, 53, 70357047 A I 75 1M 4 i 1576 T &R fE(60 mL)H, 14 B
WAEIZ 0°C, AU N-BRAAT B (2.6 g5 14.6 mmol), RERIEZEERT
PibE 3 Ko RO EANEBREREANE B (30 mLx2), &HAVAH, FIKER
FREA T8, 98, BRBRRIRYE, RIRERRFE UL AR A R A AL e kR
Yy, 12RFREEF Y 4b (1.8 g, 77Z: 55.9%).
15 'HNMR (500 MHz, CDCl5) & 10.84 (s, 1H), 7.14 (d, 1H), 3.97 (s, 3H).
2
8-1R-7-7-2,3- AR I [b][1,4] —NEHE-S-FIR S de
A 4b (1.0 g, 3.77 mmol)5 1,2- 1R Z4%(1.1 g, 5.85 mmol)J& T N,N-—
I PR R(10 mL)H, INNBRER4E(2.46 g, 7.55 mmol), KB T 80 CHiHE 2 /)
20 WF. ROMBRGENE, VERUBUEIRGG, PR AR AR A R A A TR A
Yy, 1BRFREPEY) e (873 mg, FEE: 79.5%).
MS m/z (ESI): 292.9 [M+1].
'H NMR (500 MHz, CDCls) § 7.26 (d, 1H), 4.45-4.43 (m, 2H), 4.39-4.36 (m, 2H), 3.91
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(s, 3H).
F=
8- E-7- 3 -2,3- “E R [P][1,4] —PEIE-5-FH R FEE 4d
B A 4e (708 mg, 2.43 mmol). FALEF(714 mg, 6.08 mmol) 5 FHEIR(2-
TR OB 6 R T A -1, 1 BROR B (2- - 1,1 - JOR -2- ) R (306 mg s
0.365 mmol, H15)¥A T N,N-— FF 3L I BEREZ(15 mL)H, B #5053 IR MNIEAE 110°C
TRBL16 /NS o RBEA AR E, RSB, JERRE RS, R
EUABE IR ANE 2R A 2SI AR5 AR, 13 3ARE ) 4d (503 mg, J7ZE: 87.2%).
MS m/z (ESI): 238.0 [M+1].
'H NMR (500 MHz, CDCl5) § 7.20 (d, 1H), 4.51-4.48 (m, 2H), 4.42-4.40 (m, 2H), 3.94
(s, 3H)-
EallipA
6-F-8-(FL F JE)-2,3- SR I [b][1,4] —REIE-5-FE de
F LAY 4d (500 mg, 2.1 mmol)¥E T T VYA LI (15 mL)H, E#EA 3 X,
B RBBAHZE 0°C, IMABIEE 2 M, 4 mmol, 2.0 mL). REBEIHEZE 70°C
PERE 2 /N ONIBIAEN BRI, K mLYF K, AR ZERGO mL)FEE,
AT SACANVE MO 5 (30 mLx2), & FA UM, MK, 38, 38K
PR A, PR R bk (v DA R A R A 2L T35 0, 13 B bR 7= 1) de (323
mg, J7E: 73.2%).
'H NMR (500 MHz, CDCl3) & 6.87 (dd, 1H), 4.72 (s, 2H), 4.46-4.42 (m, 2H), 4.36-4.32
(m, 2H),
F1L
(8-THE-7-9-2,3- R IF[D][1,4) N JE-5-J5) PRI F g 4f
P A de (323 mg, 1.54 mmol VAT & F4E(10 mLYH, BEIE 0C, A
= (780 mg, 7.71 mmol )F1 B AEEBESU(355 mg, 3.1 mmol). BT E = T
FE2 /NI SSIBUINELRIBR BR AN TE V(S mL)E K, A Z R ZEE(0 mL)FEE,
P AT SACAN VA WOE 3 (20 mL=2), & IFANAE, FTKERBREN T8, oLiE, )
R, FBIbREY) 4F (200 mg, EE: 45.1%). %Gk, BEEAT
T RO
Evavig
8-((1H-PHL M- 13 ) B L )-6-F8-2,3- &I FE[D][1,4] M S-5-F i 4g
LA 4f (200 mg, 0.69 mmol)ia T NN- - HIEFBEZ(7 mL)+, TIATKER
(240 mg, 1.73 mmol)FIALIE(120 mg, 1.76 mmol). KN IRLE 60°C FHiFE 12 /Nt o
RN PE, P UERUINA 2R Z.BE (30 mL)FsRE, M A S0k AN A MR e 74 (20
mLx3), GIFAVAHE, FHTCKBREREN T, U8, JEMOREIRYE, FRERRT: (il
DATEIR A R A 2EALFTS5R AR, SRIARE ) 4g (155 mg, 7" %: 85.8%).
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MS m/z (ESI): 260.0 [M+1].
'H NMR (500 MHz, CDCls) & 7.63 (d, 1H), 7.48 (dd, 1H), 6.34 (t, 1H), 6.22 (d, 1H),
5.34 (s, 2H), 4.47-4.42 (m, 2H), 4.38-4.35 (m, 2H).
HLb

S-((1H-MEMe-1-38) B 3)-2 3- & -[1,4] BB H[2',3:5,61 28 FF [ 1,2-d]) 7 IEE-9-ii 4h

HAL &) 4g (155 mg, 0.6 mmol)MI LBt f5H(135 mg, 1.8 mmol)iF T 4 mL
N,N-—"F 3 BB 5K RS BRIV V=T, IIABRERH (495 mg, 3.58 mmol).
RBRAE 70°C Nk 24 ANEF . SSRA BRI, Wk, JEBORERYE, FIRER
FEETELEDAGE A R A AR, 22k 4h (110 mg, =2
67.5%).
MS m/z (ESI): 273.0 [M+1].
'H NMR (500 MHz, CDCl5) 8 7.61-7.55 (m, 1H), 7.49 (d, 1H), 6.51 (s, 1H), 6.32 (t,
1H), 5.39 (s, 2H), 4.60 (s, 2H), 4.42 (dd, 2H), 4.37 (dd, 2H).

£
N-(5-((1H-RE M- 1) B )2 3- A -[1,4] B BEIE[2',3":5,6] 48 I [ 1,2-d] e -9-
H)-2- AR ORI 4

HA S ) 4h (40 mg, 0.147 mmo) ML 54 3a (152 mg, 0.735 mmol) V& T-HLLE
(3.0 mL) T, BEHE3 Ko RERFE 120°C R 3 /N RBTRA IR =
W, WK YE, Fr g ik R 4 s RORA 438 7% 214K (Sharpsil-T Prep C18 Sum
30x150mm; JiBEIAH: A-7KAH(10 mM BREREAZ): B-ZJE=15%-35% (20min), ¥iH:
30mL/min), fFEIARA"Y) 4 (25 mg, 77%: 38.4%).
MS m/z (ESI): 443.0 [M+1].
'H NMR (500 MHz, DMSO-ds) & 10.33 (s, 1H), 7.80 (d, 1H), 7.77 (dd, 1H), 7.58 (s,
1H), 7.50 (d, 1H), 7.18 (s, 1H), 7.05 (s, 1H), 6.41 (s, 1H), 6.30 (t, 1H), 5.37 (s, 2H),
4.33 (q, 4H), 3.80 (s, 3H).

KR 5

N-(4-((LH-PE - 1) B i) -2, 2- 0-[1,3] A RIFIF[41,55,61 K IF [ 1,2-d] S
-8-4)-2,6- . S S IR LAY 5
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. R R R
o o 0 OH 5o
Br‘@_« Wb Br T S =% Br i
O_
HO  OH o\n/o OXO OXO
s FF FF
b

5a 5b 5¢c

4 R @ 4 \
R I/
ﬂ N-N N© @ 0 .0 q
Br mHg  NC st P o \—
~ . HoN S‘N
1o 4
[oXgpie] O H
OO X %° % 00
FF FF FF
FF
5d Se 5f 5

F—H
7-1R-6-F-2- MR [d][1,3] A A IR 345 -4- R G TR B Sa
FEAL AW 4b (16.7 g, 63 mmol)¥A T PSRRI (200 mL)H , 4 [ RyRA #1282 0°C,
AREIN N N-BR B K18 g, 101 mmol), SRNVRAE S FIRE 3 /Mo B
R R AE, FIRER A Rk DLBE AR R A GLFTA R, 15 RARE ™) Sa
91g, /3. 47.0%).
'H NMR (500 MHz, CDCl5) 6 7.71 (d, 1H), 4.05 (s, 3H).
7
7-15-2,2,6- = FARTF[d][1,3] 28 IR0 I Jfi-4-F 12 I Sb
-40°C AL W) 5a (9.1 g, 29.6 mmol )& T S F HE(160 mL)H, TR R
TIMABAL S IE R (42.3 g, 427 mmol), SNIRAE-40C RN 5 7350 BJE 5
eI N-BIACT V% (20 g, 88.9 mmol), UMLK ZKAEAE-40°C T UM 30 435
JSERIN LR PR B A V(20 mL) YK, AN S AL AIA e (60 mLx2), &
FANAE, R KBREREN -1, 98, IEMBURIRYE, FHRER A iy DAk i 77
R A AMLETRRRY), B2 5b (48 g, 77Z: 51.7%).
'H NMR (500 MHz, CDCl5) & 7.49 (d, 1H), 4.00 (s, 3H).
F=0
(7-1R-2,2,6- = TR IF[d][1,3] A = IR M -4-25) F BE Se
HAL G 5b (4.8 g, 15.3 mmol)VA T VU RKE(150 mL)H, BHEEA 3 K,
BRBRAHZE 0°C, MAME L2 M, 27.6 mmol, 13.8 mL). KM EFRE
TOCHEFE 2 /NI o SR EIZR I, K mL)A K, MR ZBER60 mL)F:
B, RIS EE R B4 (30 mLx2), A IFANAE, TAKBRERAA T4, ik, 3
TR RS, PRERCAE VL LA A R A SEfL PR R, 13 BIFRE4) Se
(B32g FHE: 73.2%).
'H NMR (500 MHz, CDCls) § 7.04 (d, 1H), 4.76 (d, 2H).
FIYL
1-((7-¥3-2,2,6- = FARIF[d][1,3] A RFF M -4-3E5) B 2 )- 1 H-HE i 5
LA 5e (3.2 g, 11.2 mmol)FL A1) 2e (1.8 g, 12.3 mmol)i& T Z.JIE(55 mL)
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t, IABRER4:(5.5 g, 16.9 mmol), 70°CR. 1 /NN o SBGEE, JERIRE Ik
46, FRERAE ISR AR AIE R A 2iL T35 R, BRbREY) 5d (2.61 g,
FEE: 69.3%),
MS m/z (ESI): 336.9 [M+1].
'H NMR (500 MHz, CDCls) & 7.59 (d, 1H), 7.51 (d, 1H), 6.67 (d, 1H), 6.35 (t, 1H),
5.33 (s, 2H).
B
7-((LH-MEE-1-J) B 5E)-2,2, 5- = /R I [d][1,3] A R 3% -4-F I Se

BAEY) 5d (1.6 g, 4.77 mmol)FIFALIAI(3.2 g, 11.2 mmol)¥-T N-FFEALIE
SEBA(S0 mL) ', [ RVEAE 200°C B 1 /N o S SEVRVA HV A =, NN & 456(60
mL)FRE, HERSACENA ISR (60 mLx2), A HAHIAH, TR T8, i
B, DEMPRIEARAE, FHRERCAE Bas i e fIA R A Sl TRy, 1531hr8
=) Se (465 mg, FEE: 34.6%).
MS m/z (ESI): 282.0 [M+1].

g yavin
A-((1H-ME -1 -FE ) B 3)-2 2- L 3-[1,3] G4 TRIR - [4',5"5,6 1 FF [ 1,2-d] 7 128 -
fié 5¢

B G Se (1 g, 3.55 mmol) M ZBE4U5H2(800 mg, 10.66 mmol)¥A T 20 mL
N,N-—-F R W 57K KRS VARV V=T D, InANBRERSH(2.95 g, 21.33 mmol).
RIIRAE 70°C R 30 20%F. ROBRAEBIZIR, L8, MEROEERYE, HIRER:
FEOTEE DA A R A 200 S R m Y, 12320554 51 (60 mg, 7 %: 5.7%).
MS m/z (ESI): 295.0 [M+1].

g7
N-(4-((1 H-PE -1 -y B )-2, 2 2 35-[ 1,3 ] A 2R R 341,515,618 [ 1,2-d]
SR _8-J)-2 6- — A SE KT BE L 5

FA 54 58 (60 mg, 0.20 mmol) 554 1o (144 mg, 0.61 mmol)VE T ZJiE(5
mL)H, A ZHFER(1 mg, 0.01 mmol)5 3,5- - HFZEMLIE(87 mg, 0.81 mmol),
RBGEAE 35°CTFRNL 2 Ko RBEREIE, JERIRIEIRYE, FridikRE m ot
itk alik (welch Prep C18 Sum 30x150mm; Jis0AH: A-7KFH(10 mM BRER S %):
B- 2. JE=25%-45% (20min), Jfi3% : 30mL/min), 1355874 5 (55 mg, 772 : 54.5%).
MS m/z (ESI): 495.0 [M+1].

'H NMR (500 MHz, CDCl3) § 7.65-7.41 (m, 2H), 7.29 (m, 2H), 6.90 (s, 1H), 6.65 (t,
2H), 6.35 (s, 1H), 5.48 (s, 2H), 3.99-3.89 (s, 6H).

Stk 6
N-(5-((1H-NE -1 - ) 1 58)-3,4- S -2 H- 205 T [8, 7-d] S Mg k-9 )-6- F 26 Jk-2,3-
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A-1H-ei-5-T % 6

o) -N
; N7
N NS )
0
§-NH o
1T
o]

6

o) Z ~ 0 NN
N / 0 0 N
I @ 4.0l o o Ny g
FaN + © > \é’NH 0.
E)
8

29 6a
LAY 2g (50 mg, 0.185 mmol )1 6- FF 48 HE-2,3- & - 1 H-Efi-5-TEE & 6a (200
5 mg, 0811 mmol, KALEHHIFEWO02019243491A1 Uil 58 114 TP EE
11087 A HI TV 4 M43 7 T E(2.0 mL) B8 E/< 3 Ko RIRAE 120CF
TS 3 /NI o SRRV EN A B, WURIRAR, ISR AR E S8R (il ik
2fifk.(Sharpsil-T Prep C18 Sum 30x150mm; JizitH: A-7KHH(10 mM BRERE #%): B-
2. 15=20%-45% (15min), ik : 30mL/min), f5EIF5 879 6 (30 mg, 77Z: 33.7%).
10 MS m/z (ESI): 480.8 [M+1].
'H NMR (500 MHz, DMSO-de) § 9.59 (s, 1H), 7.78 (d, 1H), 7.63 (s, 1H), 7.51 (d, 1H),
7.08 (s, 1H), 6.44 (s, 1H), 6.31 (d, 1H), 5.41 (s, 2H), 4.24 (t, 2H), 3.79 (s, 3H), 2.89 (t,
2H), 2.83 (t, 2H), 2.69 (t, 2H), 2.04-1.99 (m, 4H).

15 SEHEE] 7

N-(5-((1H-NE -1 -3 ) A 38)-3,4- S -2 H-8 0% FF( 8, 7-d] S e -0- 3 ) -2 - 2, 58 ik -4- FF
PR

< 0 -N
s N A\

(e} N\ ‘Q}

Q

s§-NH o

\

(@]

7
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P
7 p o Qo .. 0 o . N
[ j 0
Br Br
7a 7b 7c 7d
< o} -N
/ N AN
2 e} 0 Ny g
W
4 ~NH
g7 ) 0
O
7
L

5-VR-2-2 A -4-FFRTHIR T
BAEY) 1-13-4- 2 HFE-2-F 2K Ta (2.0 g, 9.30 mmol)i& TIKBRR(3.6 mL)T,
FEMFES R BRI ATKK (20 mL) T, IR SRR E RE K, RSk
(20 mL)#ei%, LUE, JEUHH] 28R ZEE(20 mL)¥eH, HH ZBFQ0 mL)Fadk, UEENE
PF, BT, RRERRETY T (2.5 g, TPEE: 91.1%).
MS m/z (ESI): 295.1[M-1]
oM
2-ZAH-4-F HTHEIR Te
G T (2.5 g, 8.47 mmol)iE T HEE(20 mL)H, INlEk(226mg, 50%
water), WNES, FHEE 70°CKRMN 16 /Mo 138, MRS, 1980br
M7c(1.8g, 773: 98.3%).
MS m/z (ESI): 215.1[M-1]
H=
2- A K -A-F ORI A 7d
P B Te (200 mg, 0.92 mmol)JIARIBENEH, A8 i — S EI(771mg,
6.48 mmol), 85°C ML 3 /Mo BRI AE, FRERAE BB DR AE R A
AT AR, 13 EIARRE ) 7d (200 mg, 7UEE: 92.1%).
FE
N-(5-((1H-NE -1 -3 A 3)-3 4- S -2 H- T 4 (8, 7-d] S -0-J ) -2 - 7, 48 Fk -4 - FF
IRt 7
B G 2g (50 mg, 0.185 mmol)FI{k54) 7d (100 mg, 0.426 mmol) & Tt
(2.0 mL), BHE3 Ko RERIE 120°C RN 3 /N, RBTRA I E =
B, WRWRYE, Frig ik R4 & ZOR A 15 7% 2146 (Sharpsil-T Prep C18 Sum
30x150mm; ViENAH: A-7KAH(10 mM BIREFR): B-L/iH=20%-45% (15min), Jii%:
30mL/min), f3EIAREFY) 7(30 mg, FEE: 34.6%).
MS m/z (ESI): 468.8 [M+1].
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'H NMR (500 MHz, DMSO-ds)  9.32 (s, 1H), 7.78 (d, 1H), 7.71 (d, 1H), 7.51 (d, 1H),
7.01 (s, 1H), 6.89 (d, 1H), 6.44 (s, 1H), 632 (t, 1H), 5.41 (s, 2H), 4.25-4.19 (m, 2H),
4.10 (q, 2H), 2.70 (t, 2H), 2.34 (s, 3H), 2.02-1.97 (m, 2H), 1.26 (t, 3H).

LTt 8
N-(5-((1H-ME =138 B FE)-3 4- S -2 H- (% FE[8, 7-d) SV -9-5L)-4- F 3E-2-(2,2,2-

TR E L) R 8

N
L SO
N\ —
&
S-NH o
3}
o)

8

AN

A~ A~
FsC™ O N F;C~ O C“)/OH e FSC/\O o FsC~ O (I?CI
<0 O
Br Br
8a 8b 8¢ d

8
CF3
0 -N
7 N \
EUE 2 S AN )
i}
0

8

L
5-yR-4-FF 3L 2-(2,2,2-= 4 AL KT 8b
B 1-R2-FH-4-222- =R LEFL) K 8a (12 g, 4.46 mmol, KA LFHIG
“W02020069322A1 H Ui B EE 71 TR [F4A A30™ A 75 15 % i 45)iE TR R
(2 mL)H, ZHEBEEEIA . MR BEIANIKK 20 mLyH, ke b 2 K 4
K, HPCHE(Q0 mL)FEHs, L8, JEPH 48 486520 mL)Pe¥k, FH 220 mL)
Ve, WCEENEDE, BT, 1SEIFREY) 8b (1.5 g, 7E: 96.3%).
MS m/z (ESI): 349.1[M-1]
iy 7
4-FFE-2-(2,2,2- =5 LA L) AT R 8¢
G 8b (1.7 g, 4.87 mmol)iE T HEE(10 mL)H, INFEEk(130mg, 50%
water), WANEA, FHEZE 70°CB 16 /M. 1038, 8BRS S, 152 hr 8
Y8 (13g, /Z: 98.8%).
MS m/z (ESI): 269.2[M-1]
=8
4-FJE-2(2,2,2- =5 5 R T B S 8d
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HAL AW 8¢ (500 mg, 1.85 mmol)IMAEIBEEH, ZE12HIN —&L((1.55 g,
13.02 mmol), 85°CJi 3 /Nfo SNIVRE M4, Ak RSO £ 12 DA R Mt 7744 &
A AT AR Y, 13 BINRRY) 8d (400 mg, J7ZE: 74.9%).

MS m/z (ESI): 287.2[M-1]

5 FIL
N-(5-((1H-NE -1 -3 ) 1 J8)-3,4- 5 -2 H- 20 7 [8, 7-d ] Fr Mgk -9- I )-4- FR BE-2-(2,2,2-
=IO R B 8

P15 2g (50 mg, 0.185 mmol)FLA4 8d (130 mg, 0.450 mmol) ¥ Tt

(2.0 mL)H, BB 3 Ko RIBRAE 120°C PR 3 /N o [BRAHI E %
10 &, BIERYZE, P18k RWY A S SR itk vk 24k (Sharpsil-T Prep C18 Sum

30%150mm; VAN : A-7KAH(10 mM BRI A7) : B- LJF=20%-45% (15min), ¥iiH:

30mL/min), SRR~ 8 (10 mg, F2Z: 10.3%).

MS m/z (ESI): 522.8 [M+1].

1H NMR (500 MHz, DMSO-ds)  9.39 (s, 1H), 7.79-7.77 (m, 2H), 7.51 (d, 1H), 7.20 (s,
15 1H), 7.04 (d, 1H), 6.44 (s, 1H), 6.32 (t, 1H), 5.41 (s, 2H), 4.89 (d, 2H), 4.21 (t, 2H),

2.69 (t, 2H), 2.37 (s, 3H), 2.01-1.98 (m, 2H).

SETE] 9
N-(5-((1H-PHE -1 -J ) B R )-3 4- 5 -2 H-F ) (8, 7-d] S Mgk -0 -k ) -5 - 3t -2 - FP A ik
20 RIS E 9
F
P! NN
&
AP Q
9
F
™ _Cl N-O () -0 m
F s I N-N o N N—N
O + HN — s.
o) dN
| Q /O (e}
9a 29 9

P& 2 (50 mg, 0.185 mmol )l 5-95-2- B AU L R R 40 9a (200 mg, 0.890
mmol)¥& THEBER.0 mL)F, BEHES 3 K. KAWL 120°C PN 3 /i,
25 MRS AR, WURIKAR, FrHRRRARMIE B RO i A 2L Ak (Sharpsil -T Prep
C18 5um 30x150mm; W EHAH: A-7KHH(10 mM BRFRE#%): B- 2 i5=30%-45% (15min),
Wik 30mL/min), SRAREFY) 9 (15 mg, 77E: 17.6%).
MS m/z (ESI): 458.9 [M+1].
'H NMR (500 MHz, DMSO-ds) & 10.45 (s, 1H), 7.79 (d, 1H), 7.57 (dd, 1H), 7.58-7.56
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(m, 2H),7.27 (m, 1H), 6.47 (s, 1H), 6.32 (t, 1H), 5.42 (s, 2H), 4.17 (t, 2H), 3.79 (s, 3H),
2.69 (t, 2H), 2.10-1.94 (m, 2H).

Lt 10
N-(5-((1H-ME -1 -8 3k -3,4- -2 H- T 0 78, 7-d ) g hek-9- 3 )-2- 4 it -6- (=
TR A R B L 10

qu
e Q@
N—N
o}

O
o N
I
o
/O

10
FsC
b % 5 e
N-O /
B SOl 5y QP | NN
S.
0 0 § N
I [} O
CF3 CF3 7 o
10a 10b 10
E o7

2-FR A k- 6-( = 3 FP AU R S 10D
[ 100 mL = ORI 1-FF 2L -3-(Z R A L)% 10a (500 mg, 2.55
mmol). FE7/K VUSRI (10 mL)FTPY 3L 2, —1%(616 mg, 5.30 mmol), ZSAHE T,
AHEB-78 CHINIE T #4813 mL, 2.5 M, 3.25 mmol), M, KMNAE-78°C4k4:
e 1N, IMABREES(0.3 mL, 3.71 mmol), N4, KN FFH|SEHEE 1 /N
/K20 mL), PR ZBR(20 mL)ZEHL, A7, HRERAE (A vE DAGe ik & A 4k
gk 44, 15 3B =4 10b (200 mg, 72&: 26.9%).
'H NMR (500 MHz, CDCls) § 7.70 (t, 1H), 7.12 (d, 1H), 7.05 (dt, 1H),4.10 (s, 3H).
;2
N-(5-((1H-ME M- 12 ) FP ) -3, 4- S -2 H- 1047 91 [8, 7-d) M-I )-2- 4 B-6-(—=
R AU R T e 10

FAY) 2g (50 mg, 0.185 mmol)F1k 54 10b (200 mg, 0.688 mmol) ¥ Tt
WE(2.0 mL)H, BIRER 3 Ko RBRAE 120°C R N 3 /NS o ROBEVRVA H1 22
R, WRERAT, PSR AR 4 R AR 2 414k (Sharpsil-T Prep C18 5um
30x150mm; JiBEIAH: A-7KAH(10 mM BREREHZ): B-£JFE=20%-45% (15min), ¥iH:
30mL/min), fFEIARAH) 10 3.0 mg, F"Z: 3.09%).
MS m/z (ESI): 524.8 [M+1].
'H NMR (500 MHz, CD;0D) § 7.66 (d, 1H), 7.60-7.56 (m, 2H),7.15 (d, 1H), 7.02 (d,
1H), 6.40-6.38 (m, 2H), 5.43 (s, 2H), 4.28-4.26 (m, 2H), 3.85 (s, 3H), 2.69 (t, 2H),
2.12-2.07 (m, 2H).
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S 11
N-(5-((LH-NE -1 -2 ) 1 58)-3,4- S -2 H-E 0 FF[8, 7-d] F Mgk -0- 3 ) -4-( — H & ) -2-
RAARBEB R 1

\ o )
/ ,‘,3 | -N
&N
A Q
11
~o0 ~o0 o N-O m
B T Br. =k SO,CI | N—N
5 B —
N/ \N + H2N
NH, | | d
29

Ha b 11¢

\ .0 m
w=k N o N N-N
oI/S‘N
P Q
11
iz

4-7R-3-F A LN, N- LR RE 11b
] 100 mL BEHEF 0N 4-32-3-F 408l 11a (2.0 g, 9.90 mmol), 37% F %
IKVE(9.0 g, 97.8 mmol), ZFR(9.0g, 150 mmol), ZfEGB0OmL), =iEHF: 30 o
BB T, ISR A LS4(800 mg, 12.7 mmol), ZEIESH: 16 /M. IN7k(100
mL), ZFRZBAE(S0 mL)ZEAL, A HUAHIKYE, FIRERRAH IS A A R A 4tk
iS5, B2 11b (930 mg, 7F23: 40.8%).
MS m/z (ESI): 230.0 [M+1].
'H NMR (500 MHz, CDCl5) & 7.33 (d, 1H), 6.28 (d, 1H), 6.24 (dd, 1H), 3.91 (s, 3H),
2.97 (s, 6H).
g
4-(HEEL)-2- A F RS 1e
[A 100 mL = CBSR AN 11b (900 mg, 3.91 mmol), 7K PUE (15 mL),
BAAHET, AEE-70°C, WINIE T H4 (2.0 mL, 2.5M, 5.0 mmol), i, -70C
RERPEE 1 /DI, N E S RS 10 280, REHEE 30 S8, BN N-E
AT B (700 mg, 5.24 mmol), fNHE, FRIEE KRS 30 478 IN7K(20 mL),
LR TR0 mL)AEEL, WR4H, FRERCHE (A A RIA R A Sifb g4,
BRFREY) e (50 mg, TEF: 5.11%).
MS m/z (ESI): 232.0 [M-ClI+OH+1].
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H=b
N-(5-((1 H-NE -1 -3 ) 1 3k -3,4- S -2 H- 1205 78, 7-d] S gk -9- 3 ) -4-( — F & Jik)-2-
RAEARHEB 1
KA 2g (40 mg, 0.148 mmol) ML 5 11c (50 mg, 0.200 mmol) ¥ T-HLnE
5 20 mL)H, BHIHREA3 R MR 120°C N 3 /N o MRS HE =
W, R, P18k R4 m RO B vk 414K (Sharpsil-T Prep C18 Sum
30x150mm; ViEENHH: A-7KAH(10 mM BREREAH): B-Z4F=10%-45% (15min), Jiik:
30mL/min), f3RIFREEZ4) 11 (2.0 mg, 77Z&: 2.79%).
MS m/z (ESI): 483.9 [M+1].
10 'HNMR (500 MHz, CD;0D) & 7.72 (d, 1H), 7.66 (d, 1H), 7.57 (d, 1H), 6.43-6.38 (m,
2H), 6.33 (dd, 1H), 6.19 (d, 1H), 5.42 (s, 2H), 4.38 (t, 2H), 3.87 (s, 3H), 3.03 (s, 6H),
2.70 (t, 2H), 2.18-2.12 (m, 2H).

L 12
15 N-(5-((1H-PHEme-1-J8) B 3E)-3 4- S -2H-10 05 IF[8, 7-d) i -0-0k)-2 3- A ZE IF Ik
W 7- T e 12

e 7
o ¢ 0 N—t
RN
5@&”
d
12
-0 7
A0 o 2 b
OH
29 3
12a 12b 12
Bt
20 2,3- ER IR -7- T B S 12b

[f] 100 mL ST 2,3- A ZEIFIEIE 12a (2.0 g, 16.6 mmol), =% fbHk
N,N- R B IS (3.0 g» 19.6 mmol), 12- -5 ZH8(10 mL), MNAE 80°C
BiFE 1 /hEy . AHEI=E, FNEATME2 g 18.5 mmol), M, KMNFHEE
70°C I 2 /N o BRIGAEN B =, BIAKK(GSOmL), ZFRZBES(50 mL)AEEL,
25 4, RIRERSHEIEEDEIR A R A AiLETIRRRY), BRFREY 12b (32 g,
FEEE: 87.9%).
1H NMR (500 MHz, CDCls) & 7.89-7.86 (m, 2H), 6.93 (d, 1H), 4.78 (t, 2H), 3.35 (t,
2H).
b
30 N-(S-((LH-MEMe-1-38) 1 3)-3,4- S -2 H- 45 IF[8,7-d] - lEmk-0-38)-2 3- A 2K Ik
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W -7-Ti e . 12

HAY) 2g (50 mg, 0.185 mmol)FI{L&4 12b (200 mg, 0.915 mmol) & Tt
BE2.0 mL)H, BHES 3 o RNRAE 120°C TR 3 /M. SNRAHT A
R, WRERAT, PSR AR M4 R AR i V2 414k (Sharpsil-T Prep C18 5um
30x150mm; JiEIAH: A-7KAH(10 mM 8RR A 7). B-4JE=30%-45% (15min), ¥iH:
30mL/min), fSEIFRE) 12 (20.0 mg, 75%: 23.9%).
MS m/z (ESI): 452.9 [M+1].
'H NMR (500 MHz, DMSO-ds) & 10.56 (s, 1H), 7.83 (d, 1H), 7.78 (d, 1H), 7.76 (d,
1H), 7.52 (d, 1H), 6.93 (d, 1H), 6.44 (s, 1H), 6.32 (t, 1H), 5.42 (s, 2H), 4.64 (t, 2H),
4.30-4.20 (m, 2H), 3.25 (t, 2H), 2.69 (t, 2H), 2.17-1.95 (m, 2H).

St 13
N-(5-((1H-ME -1 J8) B JE)-3 4- & -2H- UG IE[8, 7-d) I -9-3)-4- 2. 3L -2-F &
BTN 13

o O
O i -N
1
g
A2 Q
13
SO3H SOzH
o
HO. o 7 O . o
HO o B w5 7 B0 7
Br Br Br
13a 13b 13c 13d 13e

Z
s o O o 0
N N—N O \ N
e 1 /O ! Sore N S”
B . Ty a
2 e Lo H
o ’ Q
13f 29 13

Bk
4-JR-3- 2, KT 13b

AL EW) 3- .35 13a (4.0 g,32.7 mmol, adamas)ia T & FHE(30 mL), N
ANV TR =30 8:(16.0 g, 33.2 mmol), FIEHHE 2 /N SR A 1M ##h
F2(50 mL). 7K. MRS BAKIERBESS, JRIRAR, FREROH: (i DA I 7 i
R A AR ARY), FEFRE Y 13b (63 g, 77EE: 95.7%).
'H NMR (500 MHz, CDCl5) & 7.38 (d, 1H), 6.76 (d, 1H), 6.58 (dd, 1H), 4.83 (s, 1H),
2.71 (q, 2H), 1.23 (t, 3H).

E i
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1-1R-2- 2,3k -4-F 5 FL K 13¢
BAEY 13b (3.0 g, 14.9 mmol)i& T N,N- - F 3 FBEI(40 mL), INABRER
(4.1 g, 29.7 mmol)FIMLF #:(2.6 g, 18.3 mmol), =M 16 /PMif. MR Z
% Z.BR(100 mL)FRE, SRJE 251 7K(100 mL). AR EAL AN 7K B (100 mL)¥E%
PRGN, FHRE R FE (37 A i AR 2R A SiAL T 135 A, 19 BIbR =40 13¢ (2.5
g FUE: 77.9%).
'H NMR (500 MHz, CDCls) & 7.42 (d, 1H), 6.81 (d, 1H), 6.64 (dd, 1H), 3.81 (s, 3H),
2.74 (q, 2H), 1.24 (t, 3H).
F=b
5-1R-4- 2 Fk-2- AL R TR 13d
KRR, BALAEY 13¢ (2.5 g, 11.6 mmol )N AKER (6.0 mL) T, =i
EEE 2 /NI o B R BIRBIAIKK(90 mL) T, H 20% S EAAN K VAR SR
pH=3, U8, JEVFAHZK(100 mL)Bess, T4, BBFRE ) 13d (1.5 g, 772 43.7%).
MS m/z (ESI): 293.1 [M-1].
Ellips
4- £ BE-2-FV A B ORTATR 13e
AP 13d (1.5 g, 5.08 mmol)iE T HEE(20 mL)H, fH4EHK(600 mg, 10%,
50% water), BNES, KMNFAEZE 60°CHFE 16 M. iTuE, JERIRIERSE, 13
FIFRE ) 13e (1.1 g, 77F: 100%).
MS m/z (ESI): 215.2 [M-1].
BHL
4- £ HE-2- A B ORI S 138
B 13e (400 mg, 1.85 mmol)IMA BB, ZA2 N — &K (4.0 mL),
85°C M 3 /NI o SNV IR G, RO (il ik LR IR A R A Ak i sk
W, BRFREFEY) 13F (200 mg, FEE: 46.1%).
MS m/z (ESI): 215.2 [M-Cl+OH-1].
Evavi7
N-(5-((LH-FIE M- 1-38) B -3, 4- S -2 H- (5 I (8, 7-d) S -9- 3 )-4- 7, 3k -2- FR 4
FORTBE L 13
B A 13f (200 mg, 0.852 mmol)FHL 54 2g (60 mg, 0.222mmol) ¥& T-HLRE
(2.0 mL)H, BHE3 K. SR 120°C IR 3 /Mo MR HIE 2%
B, WRWRYE, Frig ik R4 & ZOR A €15 7% 2146 (Sharpsil-T Prep C18 Sum
30x150mm; ViENAH: A-7KAH(10 mM BIRER): B-L/iE=15%-45% (15min), Jii%:
30mL/min), SRIFREEFY) 13 (15.0 mg, 77ZF: 14.4%).
MS m/z (ESI): 468.9 [M+1].
'H NMR (500 MHz, DMSO-ds) & 9.77 (s, 1H), 7.78 (d, 1H), 7.70 (d, 1H), 7.51 (d, 1H),
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7.03 (s, 1H), 6.92 (d, 1H), 6.43 (s, 1H), 631 (t, 1H), 5.40 (s, 2H), 4.24-4.18 (m, 2H),
3.81 (s, 3H), 2.69 (t, 2H), 2.64 (t, 2H), 2.01-1.97 (m, 2H), 1.19 (t, 3H).

St 14
N-(5-((1H-MEMe-1-J8) B -3, 4- S -2 H- (17 IF[8, 7-d) S Mgk -0k )-4- 5 TR B -2- R
ARERTEN R 14

SOsH

e

14

S0,CI

—-N
way O B N
+ HoN ”

F—H
4-JR-3- 5 A BRIy 14b

LAY 3-5ETAHEIER) 14a (2.0 g, 14.7 mmol)i&E T - ZUHF HE(30 mL)AT FF (10
mL), AT ZE=IR5(7.1 g, 14.7 mmol), =IIHE 2 /N o SR 2 5
IM i ERER(50 mL). 7K. WIRIGEALAN KB B S, WORIRYE, FIRERORE g2 oA
VAR R A AL SRR R, 93k Y) 14b (2.9 g5 'NMR 7R 5 ~20% Br
TESF I I e f ik, S 2: 95.7%, EIEHRT—5).
'H NMR (500 MHz, CDCls) & 7.38 (d, 1H), 6.79 (d, 1H), 6.57 (dd, 1H), 4.99 (s, 1H),
3.31 (m, 1H), 1.24 (d, 6H).

P r'a N

F b
1-7R-2- 5 A BE-4- A L 25 1de
LAY 14b (2.9 g, 13.5 mmol )& T N N- R ELIGO mL) T, INABRER
(3.7 g, 26.8 mmol) Al %5£(2.28 g, 16.1 mmol), Fi M 16 /M. S
2.1 2100 mL)FRE, SR 5 25 7K (100 mL). AR &AL B 7K PR (100 mL)¥Eis,
PR AR, FARE R A (v A IR AR R A SEAL T35 R, 13 2R 1) 14 2.4
g, 'NMR IR E~10% Br 75 5 R H U7 (K S AE, 725 77.7%, BEH T —5).
'H NMR (500 MHz, CDCl5) & 7.44 (d, 1H). 6.86 (d, 1H), 6.64 (dd, 1H), 3.81 (s, 3H),
68
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3.33 (m, 1H), 1.25 (d, 6H).
F=
S-5i-4- 5 A 3k -2- A R ORI 14d
KR, BALEY 14e (2.4 g, 10.5 mmol)EB N AKER (6.0 mL), =i
BEFE 2 /NI B NBBIAIK K (90 mL)H, HI 20% SEAAN KA A SO R
pH=3, 18, JEHFHIZK(100 mL)BEER, T8, HRIREY) 14d (2.4 g, 772 74.1%).
MS m/z (ESI): 307.1 [M-1].
Ealth7
4 T -2- A B ORTRATR 14e
FAEY) 14d (2.4 g, 7.76 mmol)iE T FEEG0 mL)H, fI4EHR(1.0 g, 10%, 50%
water), AR, FHEE 60°CRA 16 /. 2L9E, JEBIRIEHRYE, 1920588
Y514e (13g, 77ZF: 72.7%).
MS m/z (ESI): 229.2 [M-1].
F1b
4= P -2 AR R DR I S 146
FAY) 14e (360 mg, 1.56 mmol) N A BB, L2123 N — &L (4.0 mL),
85°C UM 3 /NI o SNV I G, RO (il ik LR IR A R A Ak T i sk
&N, BRBREFEY) 14F (250 mg, FEE: 64.3%).
MS m/z (ESI): 229.2 [M-CI+OH-1].
Evavi7
N-(5-((1H-NE -1 -3 ) 1 Jk)-3,4- -2 H- T2 075 (8, 7-d] S Wk -9- I ) -4 - S TR k-2 - FF
AR 14
HALEY) 141 (250 mg, 1.01 mmol) M54 2g (60 mg, 0.222mmol) & T AL
(2.0 mL), BHE3 Ko RERIE 120°C RN 3 /N ROBTRA I =
W&, R ARG, TR R R WA R OB 43 v 264K (Sharpsil-T Prep C18 Sum
30x150mm; ViaNAH: A-7KAH(10 mM BIREFR): B-L/E=15%-45% (15min), Jii%:
30mL/min), SRR~ Y) 14 (10.0mg, 75Z: 9.34%).
MS m/z (ESI): 482.9 [M+1].
1H NMR (500 MHz, DMSO-ds) & 9.94 (s, 1H), 7.75 (d, 1H), 7.68 (d, 1H), 7.51 (d, 1H),
6.94 (s, 1H), 6.87 (d, 1H), 6.31 (d, 2H), 5.37 (s, 2H), 4.24-4.16 (m, 2H), 3.77 (s, 3H),
2.91 (m, 1H), 2.67 (t, 2H), 2.06-1.94 (m, 2H), 1.21 (d, 6H).

Kt 15

N-(4-((1H-ML -1 -5 B )2 3- SR R JRIRIR I 7,6-d] i e -8 -3 )-6- FF 45 k-2, 3-
A -1H-ei-5-TEB G 15

69



WO 2023/016484 PCT/CN2022/111395

@0%

o}

~
o ||,C| gi;g\
[e) -N
4 N \ O
N};@g\ \Q) + ~NH
H2N (0] O

1n 6a
FAEY) 6a (289 mg, 1.17 mmol)MALE4) In (150 mg, 0.59mmol) & THLLE
(5.0 mL)H, N 4- - FEEMIE(S mg, 0.12 mmol), BIE 3 K. BRI
50 120°C NN 3 /N o OBRAHI B =, BUEIRAT, ISk RE S
itk 4k (Xtimate phenyl-hexyl Prep C18 Sum, 30x150mm; ¥ishtH: A-7K#H(0.1%
HIK): B-LJE=5%-45% (20min), iik: 30mL/min), 53|k 15 (30 mg, 773K
11.0%).
MS m/z (ESI): 467.5 [M+1].
10 'HNMR (400 MHz, CDCl3): & 7.90 (s, 1H), 7.57-7.56 (d, 1H), 7.42-7.41 (d, 1H), 6.84
(s, 1H),6.64 (s, 1H), 6.33-6.32 (m, 1H), 5.33 (s, 2H), 4.83-4.80 (m, 2H), 3.94 (s, 3H),
3.09-3.05 (m, 2H), 2.94-2.88 (m, 4H), 2.13-2.07 (m, 2H).

SLHES 16
15 N-(4-((1H-REP-1-J8) B 3L )-2 3-SR 2R FF IR IR [ 7,6-d) S Minde -8 - 3t )-2- 2, 4 i -4-
HERTHIE 16

( Jo) N’N
N )
\§ ey
&
s-NH  §
1\
0]
16
O -N
7/ N
7 g <o Ngﬂ;g o
o)
S-NH
HoN /©/ /Q’% o

in 16
BAAY) 7d (92 mgs 0.39 mmol)ﬂ"nﬁﬁﬁ% 1n (50 mg, 0.20mmol) & T-MLAE(5.0
20 mL)H, A0 4-—FEIEMEEG mg, 0.02 mmol), BEHEA 3 K. RBRAE 120°C
TR 3 /NI ONIRPR AN R =R, IR, TR R A i BOROH (R
£k (Xtimate phenyl-hexyl Prep C18 Sum, 30x150mm; Jiz0AH: A-ZKH(0.1% &
/K): B-Z.E=5%-45% (20min), Hi%: 30mL/min), 3FIF5E 16 (10 mg, =K.
11.3%).
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MS m/z (ESI): 455.5 [M+1].

'H NMR (400 MHz, CDCls): § 7.97-7.96 (d, 1H), 7.56-7.55 (d, 1H), 7.42-7.41 (d, 1H),
6.89-6.87 (d, 1H),6.75 (s, 1H), 6.66 (s, 1H), 6.33-6.32 (m, 1H), 5.33 (s, 2H), 4.83-4.79
(m, 2H), 4.19-4.15 (m, 2H), 3.09-3.06 (m, 2H),2.37 (s, 3H), 1.53-1.50 (m, 3H).

KR 17
N-(4-((1H-E - 18 ) F 3L )-2, 3- S 2R R IR IR [ 7,6-d) S M-8 - 3t )-2- FP 4 Ok -6-
FERTEE L 17

17a 17b 1n 17
i
2- A L -6-FF B ORI R S 17b

“70°CR, ] 2-YR-1-FR A FE-3-F 2K 17a (500.0 mg, 2.5 mmol)IFEK Z.8k(10
mL)Z T, FINE T HEE0.0mL, 2.5 mmol, 2.5M IECkEER). BAETT,
STOCHFER ML 1 /N o -70°CTR, ) S SR I AR ER SR 30 . N N-S
T ZBE I (496.0 g, 3.8 mmol), AR ER)G, ZRRM 2 /P BEH
EL R T R SV (20 mL) R RD SAGAR VA (20 mL)Pedds, ToKBRBREN T4, i
U8, SRR RIRAR, FRERAE AABE DA ANE R A SIS IR R, 33 hrE
P17 (390.0 mg, FEE: 78.0%).

7
N-(4-((1 H-NEE 8- 135 ) B 3 )-2, 3= S 48 Ik R [ 7,6~ S e -8 -k )-2- PR A i -6- F
RN 17

-70CF, HALAY) In (60.0 mg, 0.24 mmol) /K PUEKIE(3 mL)AR T,
TR FP ) i £ 88(0.4 mL, 0.4 mmol, 1 M. VUSRI L)« BUIRY R, -70°C
PEEE 1 /NIE. -70°CF, Wik &4 17b (78.0 mg, 0.35 mmol ) DY EIE(0.5 mL)
B RN REEF R EEG, RN 16 /NI (8] BRI H I AT
AW mL), M2 ZESREEL(20 mLx3), & HFANME, TABRBREM T, i
e, VBV R WK 45, FH s A0 A B vk 2l 4k (Welch Xtimate C18, Sum,
30mm*150mm, BEfiAK 2 : K(10 mM BREREER) 2, ZIEAE 14 240 W B 20%(v/v)

1
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F+ & 34%(v/v), KB K 214&254nm), 1S EIFR =) 17 (25.0 mg, F23: 23.7 %).

MS m/z (ESI): 440.9 [M+1].

'H NMR (500 MHz, CD;0D): § 7.70 (d, 1H), 7.54 (d, 1H), 7.36 (dd, 1H), 6.95 (d, 1H),

6.87 (d, 1H), 6.53 (s, 1H), 6.36 (t, 1H), 5.40 (s, 2H), 4.77 (t, 2H), 3.82 (s, 3H), 3.07 (t,
5 2H), 2.65 (s, 3H).

SEHEfE 18
N-(4-((1H-ME -1 - ) R 5 )-2, 3 - S R IR [ 7,6-f) S ek -8 i ) -2 FR A k-5 - FR
FORTE B 18

Q%

,N

|| C| \\) O \

’ ~NH

10
0

/

O
1n
4%%/5\% 2- R -5 R DRt 5 18a (130 mg, 0.59 mmol)’»fnﬁc/a% 1n (50

mg, 0.20mmol)iA T-HLIE(S.0 mL)H, HIA 4-—HZFENEIE(S mg, 0.04 mmol), &

BR A3 IR IRBLRAE 120°C N AL 3 /o RBIVRIA I R 00, R4,
15 i35k R4 & S0 £3E % 4K (Xtimate  phenyl-hexyl Prep C18 Sum,

30x150mm;: VizNAH: A-7KAH(0.1% Z7K): B-ZJfE=5%-45% (20min), &

30mL/min), fH3I4rE™ 18 3 mg, /F: 3.5%).

MS m/z (ESI): 441.3 [M+1].

'H NMR (400 MHz, CDCls): & 7.80 (s, 1H), 7.57-7.56(m, 2H), 7.49-7.48 (m, 2H),
20 6.30-6.29 (m, 2H), 5.37 (s, 2H), 4.70-4.67 (m, 2H), 3.71 (s, 3H), 3.09-3.06 (m, 2H),2.25

(s, 3H).
SEjE ] 19
N-(4-((VH-ME -1 ) B L) -2 3- A 2R IR PRI I [ 7,6-d] Wit -8 - Ak ) -5 - FR 4 22, 3-
25 TEOR IR -6- T 19

pf@?
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19a 19b
?ﬁ*i

6-1R-5-F 5 -2, 3- A R IFIRIE 19b
B2 3- AR 19a (250 mg, 1.66 mmol, X H] & H) H i
“W02017218960A1 i 15 65 L1 44k 1D AFF 17 2 % A I &
FHe(s mL)H, 0CF, 180 1,3- - R-5,5- LK IMEA-2,4- [ (291mg, 0.67
mmol), O°CJR 2 /NN o SNV A, ATk O AT (i LAY i A & A 24k,
i35, 1320hR8 74 19b (330 mg, 7Z: 86.5%).
MS m/z (ESI): 229.1 [M+1].

O

AN
||,C| (o} \
So =S Q
g—NH
1\
O

19

O

B
S-FE -2 3- AR I -6- T B S 19¢

LA 19b (390 mg, 1.70 mmol)iA T ZBE(10 mL)H, -78 CiRiiE T H4
(0.69 mL, 1.72 mmol, 2.5M PYEIKAEIEW), -78°CHIFE 1 /NS [ R BLI e —
AR A 30 28R, NN N-SART B % (342 mg, 2.56 mmol), ZEHEFE 2 /)
W, AR S EE (S mL), H 2R ZBEFEEL(20 mLx3), AHANAE, HIM
MIEAATEREE (20 mLx2), Jo/KBREREA T4, 08, SRR IR, HIRERAE
AL LA IR R A S TR, 13 BIFR 1) 19¢(200 mg, 7 % 47.2 %),

=0
N-(4-((LH-ME M- 1-3) B JE)-2 3- PR IR [ 7,6-d) S IEmde-8- 3 )-5 - F 4 0 -2, 3-
TEOR IR -6- B 19

A 19¢ (194 mg, 0.78 mmol)HI{L54 1n (100 mg, 0.39mmol), 3,5-—H
FLNEBE(168 mg, 1.57mmol), —FFH(2 mg, 0.03mmol)iE T Z (10 mL)H, M
TRAE E R o RIS, P43 B R 1 48 i AT 103 vk 24k (Xtimate
phenyl-hexyl Prep C18 Sum, 30x150mm; Jiz0AH: A-7KAH(0.1% ZK): B-ZJF
=5%-45% (20min), ¥iE: 30mL/min), fSEIFRE™ 19 (50 mg, 77%: 27.3%).
MS m/z (ESI): 469.1 [M+1].
'H NMR (400 MHz, DMSO-ds): 8 7.80 (s, 1H), 7.49-7.48 (m, 1H), 7.09-7.06 (m, 3H),
6.29-6.28 (m, 1H), 5.36 (s, 2H), 4.70-4.67 (m, 2H), 4.52-4.48 (m, 2H), 3.68 (s, 3H),
3.08-3.07 (m, 2H), 3.06-3.05(m, 2H).

STt 20
N-(4-((1H-NEE - 1) R )-2, 3- SR FF IR FF [ 7,6-d] S VI -8- 5L ) -2- S AL T
Bif% 20
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Qe 0= 2
7 | N~N
S«
77N
O O H
0.
20
N-O D o o N© i
| N~-N 7 g | N—N
HoN + e _— N
_ _O0 O H
¢} 0.
1n 3a 20

BAAY) 1n (100 mg, 0.39 mmol) ML A4 3a (120 mg, 0.58 mmol) ¥& T-HLRE
(5.0 mL), BHE3 Ko RERIE 120°C R RN 3 /N RBTRA I =
B, WY, Frigik R % & 808 €8 7% 264 (Sharpsil-T Prep C18 5Sum
30x150mm; ViANAH: A-7KAH(10 mM BIRER): B- L JiF=20%-45% (15min), Jii%:
30mL/min), SRR 2019 mg, F=ZF: 11.4%).
MS m/z (ESI): 427.1 [M+1].
'H NMR (500 MHz, CD;0D) §7.91 (dd, 1H), 7.72 (d, 1H), 7.62-7.57 (m, 1H), 7.56 (d,
1H), 7.14 (d, 1H), 7.07 (t, 1H), 6.59 (s, 1H), 6.38 (t, 1H), 5.42 (s, 2H), 4.78 (t, 2H), 3.87
(s, 3H), 3.09 (t, 2H).

SEjEf 21
N-(4-((1H-NE -1 -0 ) R R )-2, 3 - S R FE IR IR J[7,6-d] S -8 -k )-4- F 0k -2-(2,2,2-
TR RN 21

CF,
{ N’O N\f?
o) N =
Q
s-NH ¢
W
o)
21
CFs N
-N N /O N~
N,O D P09 (O N @
N = + /©/S\\o —_— 0
W
~NH
1n 8d 21

BALA4 8d (113 mg, 0.39 mmol)F4L &4 1n (50 mg, 0.20mmol) ¥ THERE(S.0
mL)F, I 4- HEIEMEE(S mg, 0.04 mmol), BHES 3 K. KNI 120°C
TR L 3 /N MR AR, IR, TSR AR = OB s
£k (Xtimate phenyl-hexyl Prep C18 Sum, 30x150mm; JialtH: A-7KAH0.1% &
IK): B-ZJE=5%-45% (20min), #ii%: 30mL/min), fSFIFRE~4) 21 (35 mg, 2%
35.3%).
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MS m/z (ESI): 509.3 [M+1].

'H NMR (400 MHz, CDCl5): § 8.07-8.05 (d, 1H), 7.56-7.55 (d, 1H), 7.41-7.40 (d, 1H),
7.06-7.04 (d, 1H),6.78 (s, 1H), 6.64 (s, 1H), 6.33-6.32 (m, 1H), 5.33 (s, 2H), 4.82-4.78
(m, 2H), 4.52-4.48 (m, 2H), 3.08-3.04 (m, 2H),2.42 (s, 3H).

LR 22
N-(4-((1H-MEE - 18 ) B 3L )-2, 3- S 2R R IR IR [ 7,6-d) S M-8 - 3t )-2- FR A 2 -4-
HERTHEI I 22

[e) -N
s N \
\O N>:©§\ \§>
Q
§-NH ¢
5

22

~ 0 -N
O O ’ N7
g.cl o NEAN NN g)

0 N\ \§7 - o)

+ W

s-NH o
H2N O \(\)
22a 1n 22

B 2-FRE L -4-FF R AL 22a (78 mg, 35 mmo)FLAY 1n (30 mg,
0.12mmol)¥& THEWE(S.0 mL)H, A 4-—FEFEMEBEG mg, 0.02 mmol), EH#Hs%
3R RBLIBAE 120°C ik OB 3 /NI o [RBEIRIA AN R F I, WURIKAE, TR
WA 22 w5 RORUH €3t 1 40 A b (Xtimate phenyl-hexyl Prep C18 5um, 30x150mm; ¥
FIAH: A-ZKAH(0.1% ZK): B-Z.JE=5%-45% (20min), iE: 30mL/min), 33|kk
B 22 (5 mg, 7UE: 9.7%).

MS m/z (ESI): 441.5 [M+1].

'H NMR (400 MHz, DMSO-d;): 6 7.82 (s, 1H), 7.62-7.60(m,1H), 7.50-7.49 (m, 1H),
6.99-6.97 (m, 1H), 6.84-6.82 (m, 1H), 6.65-6.63 (m, 1H), 6.30 (s, 1H),5.40 (s, 2H),
4.73-4.69 (m, 2H), 3.76 (s, 3H), 3.11-3.08 (m, 2H),2.35 (s, 3H).

St 23
N-(4-((1H-PiE -1 -3 ) B R )-2 3 - S R FFIRIR I 7,6-d) Sk -8- 4k )-2- 4 k-6-(=

AL R 23
GFs

O
o N© @,
7 | N—N
//S‘N
_0 O H
O
23
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CF3

o Oy I ° oA

| N—N o
N ' g — - N
S e _0 3 H

1n 10b 23
H44654) 1n (80 mg, 0.31 mmol) 5144 10b (185 mg, 0.63 mmol)i& T Z G (3

mL)H, IO ZH A3 mg, 0.04 mmol)5 3,5- - FFREIENE(135 mg, 1.26 mmol),

SREAEZ IR TR 16 /NS o RBEEDE, SRR RIS, Pk RWE &Roi
5 Mt iEyk4i b (Sharpsil-T Prep C18 Sum 30x150mm; RzNAH: A-7KAH(10 mM % FR

2H%): B-4/E=20%-40% (10min), JiiE: 30mL/min), 13 ZIr#E=4) 23 (16 mg,

PR 10.0%).

MS m/z (ESI): 511.0 [M+1].

'H NMR (500 MHz, DMSO-ds) & 7.79 (s, 1H), 7.48 (s, 1H), 7.38 (s, 1H), 7.10 (s, 2H),
10 6.86 (s, 1H), 6.37 (s, 1H), 6.29 (m, 1H), 5.34 (s, 2H), 4.65 (t, 2H), 3.68 (s, 3H), 3.05 (t,

2H).
SEitfs 24
TR - N-(4- (e -2 FR R )-2,3- R IR IR [ 7,6-d] SR -8 - ) SR
15 i 24
/O N\
Yo Nm)
\6
[e]
]

24

E

1i

Cl

0. \ O
A \O N\ N P o N\ N\
S0 o N ®BES 0 /
S-NH = $-NH =
6 ° o ©
o} 0]
/ /
24d 24

B
4-1-2, 3- ZE R IR FF[7,6-d) - NEME-8-% 24a
20 AW (23 g 9.59 mmol)FI Z B A NFEE(2.2 g, 28.85 mmol)iET N,N-—-

R R R (25 mL)FIZK (2.5 mL)RR AR AH, IIABRERHH(7.9 g, 57.54 mmol). %
NERAE 65°CNHFE 16 /NI o RBZBGEIE, 1FRIFRE ) 24a (1.7 g, 2% 67.5%).
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MS m/z (ESI): 255.0 [M+1].
£
N-(4-13-2,3- A R IFIRIEG I [7,6-d] 5 W me-8- 4% )-2,6- — AL AT BE X 24b

B A1) 24a (300 mg, 1.18 mmol) ML 5H) 10 (835 mg, 3.53 mmol )& T-HLIE
(8 mL), N 4- - FZ FERMEIE(29 mg, 0.24 mmol), B HE/T 3 K. KNIRAE 120°C
NHBRBL 2 /N o SRS R IR, RIS, TSR AR E S B0
1E414k(Welch Xtimate C18 Sum 30x150mm; RZIAH: A-7KAH(0.1%F R): B-Z &
=30%-45% (15min), #ii#: 30mL/min), 15245874 24b (130 mg, 7=Z: 24.3%).
MS m/z (ESI): 455.1 [M+1],

E=0
(£)-N-(4-(FF F= (ML IE -2-55) FF 3%)-2,3- IR T IRIR [ 7,6-d] S lidme-8-J%)-2,6- — H
SR L 24¢

BALADY) 24b (30 mg, 0.065 mmol)iA T VUSRI (S mL)H, -78 CigniE T i
££(0.06 mL, 0.16 mmol, 2.5 M VU WEIREEMR), -78°CHEFE 1 /N T3] OS2I
AMEIE-2-F (9 mg, 0.084 mmol), ZRFHEAL, 1A RV RN AN UL B iE iR
(5 mL), FHZBRZEGAEI(Q0 mLx3), &I AHA, FIMA S8 E BT (20
mLx2), Fo/KBREREN T8, g, JEMBURIRSE, AIRERAE ik DLBE R AIE &R A
DTSR AR, 2R ) 24¢ (5 mg, T7E: 15.7 %),

MS m/z (ESI): 484.3 [M+1].

U7
()-N-(4-(FL (ML mE-2-38) F 3E)-2, 3- &K R IR I [7,6-d) k-8 3k)-2,6- — F 44,
FORTE N 24d

LAY 24¢ (5 mg, 0.01 mmol)IIAEI & HE(5 mL)F, 12— &0
(13 mg, 0.1 mmol), ZERXM 3 /Mo BT RSE, BT LR (20 mL)
1, AR EANVA (20 mL)Bess, JoKBREREA T, uf, R = ik4i4E
BB Y) 24d (5 mg, FREE: 96.3%).
MS m/z (ESI): 502.3[M+1].

£ 2
2,6- - H A -N-(4-(MHE I -2- 3 B K )-2, 3- A I8 T 37, 6-d) S M e - 8- ) A ik
iz 24

LAY 24d (5 mg, 0.01 mmo)MAR|ZER(1 mL)+, IEF( mg, 0.015
mmol), 60°C M. 3 /o SRR EIKAT, FTAF5R R WA RO t ik kgl
(Xtimate phenyl-hexyl Prep C18 Sum, 30x150mm; ¥iz0AH: A-7KFH(0.1% Z7K):
B-Z.f5=5%-45% (20min), ¥ii#E: 30mL/min), 7SRIFRE=Y) 24 (2.5 mg, F2&:
53.7%). MS m/z (ESI): 468.4[M+1].

'H NMR (400 MHz, DMSO-ds): & 8.49-8.48 (m, 1H), 7.80-7.77(m,2H), 7.42 (s, 1H),
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7.32-7.28 (m, 2H), 6.72-6.71 (m, 2H), 4.77-4.76 (m, 2H),4.60 (s, 3H),4.20 (s, 2H),3.78
(s, 3H), 3.13-3.10 (m, 2H).

SEHE 25
N-(4-(BRI-2-3)-2,3- E AR FFIRIE [ 7,6-d) M-8 3 )-2- FF A8 L A ht B fie 25

E 2

1i 25a 25b

- -0,

N N

| S | B= 2 ) T

H,N S~ N\
3a O“ H
o 0 0.
25¢ 25
Bk

4-(4,5- A TRIR -2 )-6-F-2,3- A AR IFIRNE-7-F i 25b
B A 13 (300 mg, 1.24 mmol)FlT 2,3- kI 25a(435mg, 6.20 mmol)iE T
N,N-—HEE B0 mL)F, BIHES 3 K, IMAEEKI28 mg, 0.12 mmol). =
FRIE(65 mg, 0.24 mmol) SHRIRHN(345 mg, 2.49 mmol), SMIRAE 110°C RN 16
AN SRRV AN AR E IR, DR, SEVRREIRAR, AR A DL A R A
AL AR, 3 RIbRRY) 25b (100 mg, 77ZE: 34.9%).
MS m/z (ESI): 232.0 [M+1].
£
4-(WR g -2-45)-2,3- S IR FFIRIE IF[7,6-d) S IE e -8-ik 25¢
H54kA4 25b (100 mg, 0.43 mmol)F1 Z B A K5 B2 (100 mg, 1.33 mmol)& T 4 mL
N,N- R BB 5K R A VERI(VV=T1) 0, IBRERER(360 mg, 2.60 mmol).
RPERAE 70°CTRHEEE 30 48P, RERAHBI=IE, U, EBRERS, R
WERE R AR B RIE 2R A 2EA 3Ry, 13 3IhR8 ) 25¢ (22 mg, 2.
21.0%).
MS m/z (ESI): 243.0 [M+1].
'H NMR (500 MHz, CDCl3) § 7.56 (dd, 1H), 7.27 (s, 1H), 6.69 (dd, 1H), 6.56 (dd, 1H),
4.86 (t, 2H), 4.52 (s, 2H), 3.49 (t, 2H).
=k
N-(4-(RIR -2-05)-2, 3- S IR FFIRIE [ 7,6-d ) V-8 -2 )-2- PR A S Rt i 25
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LA 25¢ (22 mg, 0.09 mmol)FIL A4 3a (95 mg, 0.46 mmol)¥E T MERE(1.0
mL)F, BB 3 R RMIBAE 120°C R N 3 /Nt NI EI 2=l
WEHRYE, PS5 RYE RSO i L 44k (welch Prep C18 Sum 30x150mm; i
M A-ZKFH(10 mM BRIZREH7): B-5=25%-45% (20min), JiiE: 30mL/min),
BRFRE =) 25 (5 mg, F7E: 13.3%).

MS m/z (ESI):  413.0 [M+1].

'H NMR (500 MHz, DMSO-ds) & 10.85 (s, 1H), 7.88 (s, 1H), 7.78 (dd, 1H), 7.61 (s,
1H), 7.37 (s, 1H), 7.19 (s, 1H), 7.06 (s, 1H), 7.01 (s, 1H), 6.70 (dd, 1H), 4.79 (t, 2H),
3.79 (s, 3H), 3.44 (t, 2H).

SEHE 26
2,6- " FAEFL-N-(4- (WU ARG -2-38)-2,3- & 2K R 317, 6-d] 712 -8 - I ) R Tk
% 26

|
©E°
o]
7 | e}
//S‘N
_O O H
O
26
b b
N’O N’O
/o | O /O | O
S. * - g S
7N Br \ ~N
0 O H o O H
O.
24b 25a

d (@)
26
FA51) 24b (500 mg, 1.09 mmol) ML 54 25a (430 mg, 6.13 mmol)i& T N,N-
TR (0 mL) T, BHEA 3 K, MAFERREG0 mg, 0.13 mmol). =IREE
J#(60 mg, 0.22 mmol) 5 EREA(320 mg, 2.31 mmol), KN IRAE 110°C M 16 7N o
RNRAEE =R, BHRES 3K, TERTHERN 6 M. RNEIE, 2§
VIR W A6, BT A3 5k R W 48 v OB 3 % 414k (Sharpsil-T Prep C18 8um
50x250mm; YaIAH: A-7KAH(10 mM kFRE%): B-Z.1E=18%-38% (20min), ¥iiiK:
80mL/min), fFEIFRE =4 26 (203 mg, F=%: 41.4%).
MS m/z (ESI): 447.0 [M+1].
'H NMR (500 MHz, CDCl3) § 7.40 (t, 1H), 6.99 (s, 1H), 6.61 (d, 2H), 4.94 (t, 1H),
4.90-4.78 (m, 2H), 4.12 (dt, 1H), 3.96 (dt, 1H), 3.93 (s, 6H), 3.25 (t, 2H), 2.36 (dq, 1H),
2.09-1.99 (m, 2H), 1.76 (dq, 1H).

St 26-1 AL 26-2
(R)-2,6-— AU IE-N-(4- (VUSRI -2-55)-2,3- S IR IR I [7,6-) SR -8 - 2 ¢

79



10

15

20

25

30

WO 2023/016484 PCT/CN2022/111395

TEMERE 26-1
(8)-2,6- - FF A FE-N-(4-(TY E IR -2-3)-2, 3- & IR IR FF[7,6-d] B -8 -3 ) IR
iR 26-2

O N’O
0]
/" I O
S~
o
_O
0.
26-2
|
-0, 0 N'O
Ow 4 ép I 0
7N
L0 0
(@) (0]
26-1 26-2

P AP 26 (203 mg, 0.45 mmol)HHAT FIEMI & (4 H %1k CHIRALPAK IE
FEHI &, 20 mm < 250 mm; FRBIH: 1F Ok 8/ =5 2.18=60/40/0.1(V/V/V),
E: 20 mL/min), WCERHAHRIZH 2, WUR#RYE, 23 RR =) 26-1 (60 mg)
F1 26-2 (56 mg).

26- 1 KARE W R, 60 mg):

MS m/z (ESI): 447.0 [M+1].

F1 HPLC 43#r: {REART) 36.6 2%f, FIH2EE: 100% (fai%4E: CHIRALPAK IE,
20 mmx250mm, Sum; JRENHH: 1ECHE/ LB/ = LR=60/40/0.1(V/V/V).

'H NMR (500 MHz, CDCls) § 7.40 (t, 1H), 6.99 (s, 1H), 6.61 (d, 2H), 4.94 (t, 1H),
4.90-4.78 (m, 2H), 4.12 (dt, 1H), 3.96 (dt, 1H), 3.93 (s, 6H), 3.25 (t, 2H), 2.36 (dq, 1H),
2.09-1.99 (m, 2H), 1.76 (dq, 1H).

26-2(5 R E W H]), 56 mg):

MS m/z (ESI): 447.0 [M+1].

F1 HPLC 43#r: LREARFI) 26.3 2%f, FIH20E: 100% (fai%4E: CHIRALPAK IE,
20 mmx250mm, Sum; JRENHH: 1ECHE LB/ = L IR=60/40/0.1(V/V/V).

'H NMR (500 MHz, CDCl5) § 7.40 (t, 1H), 6.99 (s, 1H), 6.61 (d, 2H), 4.94 (t, 1H),
4.90-4.78 (m, 2H), 4.12 (dt, 1H), 3.96 (dt, 1H), 3.93 (s, 6H), 3.25 (t, 2H), 2.36 (dq, 1H),
2.09-1.99 (m, 2H), 1.76 (dq, 1H).

AEPPEVEA
D45 A R HO R AR ATF, (LIS S 3 R B e 2
FrHOE.

WA 1 KAT6 BEE AR (AlphaScreen ¥25)
— WS
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1. KAT6A (Chempartner 1] ffill)
2. BEiEHES (Sigma-Aldrich, A5378-5G)
3.2M Tris-HCl A7, pH 7.8, JCH (4T B548140-0500)
4. SMNaCl ¥ (4T, B548121-0100)
5. EDTA (0.5 M), pH 8.0, RNase-free (Thermofisher, AM9260G)
6. M:E-20 (£ T., A100777-0500)
7. DTT, IM (Invitrogen, P2325)
8. Z.MHHHEE A (Ac-CoA, CAYMAN, Cat. No. 16160)
9. EMEFMCEMAMAEN H3.1 (N) (Recombinant Histone H3.1 biotinylated
(Human)) (Active Motif 31696)

10. 384 fLAR, ¥ Kfe (Perkin Elmer, Cat. No. 6005350)
# (MCE, Cat. No. HY-N2020)

12. AlphaScreen 5% S FI Z Jt4A%k (AlphaScreen Streptavidin Donor beads) 5
mg (PerkinElmer, 6760002)

13. AlphaScreen &1 A 32/A&Zk (AlphaScreen Protein A Acceptor beads) , 5 mg
(PerkinElmer, 6760137M)

14, ZEHABERSUE (Acetylated-Lysine Antibody #9441) (CST 94418)

15. PHERA star fi#7{X (BMG labtech)

TN SRR

1 X%

a. 1x FIZEME: 100 mM Tris-HCL, PH7.8; 15 mM NaCl; 1 mM EDTA;
0.01% Mi#E-20 ; ImM DTT; 0.01% m/v EHiF &7,

b. KAT B 1 < il gz iR Befil 298 % 1.25 nM.

c. Ac-CoA M H3 JBAGIEHY: 1 x KGR Ee il 4 1000 nM ] Ac-CoA
ALK SE 55 nM ¥ H3 RS TR

d. WAEY: BIHKRE 100 pM, 3 ERBE, 10 MREREE . IraREREY
F 1 R gE i e 83 1, &M

e. ARG 1 x KEINZE PR B4R IE 8 ng/ul ) AlphaScreen 5 A %%
1A%k, 8 ng/ul 1 AlphaScreen #EFF SRR UAZR, LB IRPUA 1:1500
B, 100 uM ERNE,

2. SEIIPRR

a. 384 fLiRk, BEALINA 3 uL ECHIFRIBEVAR, 55 23 F1 24 Z14L(Min) /I 3 uL
1< Fa gz MR

b. AFLIN 3 uL AL S, Min BEFLINA 3 pL buffer; %5 1 /12 %]  (Max)
FFLANAN 3 uL DMSO ¥EAEXTHE . B0, VRAIFE 2 28 =R E 15 k.

c. BALIIA 6 uL Ac-CoA M H3 IBEEY), &L, IRAES 2 7%, =i
H 20 k.
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d. BALIN 6 uL R, Bl RAIEY 2 o%h, FRE 120 48,
ot
e. BEARCEAR, 103% AlphaScreen T4 EHE -
f. Graphpad ¥AFEE], THEAAY ICs
1 ARAFAI N KAT6A BEHIH I ICso {EL

a5 KAT6A/ICsy (nM)

1 0.6
2 03
3 05
4 42
5 1.0
6 0.4
7 0.5
8 0.7
9 0.7
10 0.9
11 1.6
12 12.5
13 03
15 12
16 1.9
17 10.5
18 12.5
19 27
20 29
21 46
22 47
23 48
26 122

26-1 52

ik AAFEYN KAT6A BARIFHHIHIE .

WiRH] 2 KAT6B Egi5 AN (AlphaScreen i)

— SR

KAT6B (718-1008) (ActiveMotif, 81224)

FIMEAEA (T, A500023-0100)

2M Tris-HCI ¥, pH 7.8, JTE (1. B548140-0500)
EDTA (0.5 M), pH 8.0, RNase-free (Thermofisher, AM9260G)

ool A
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m3&-20 (ZE 1., A100777-0500)
DTT, 1M (Invitrogen, P2325)
ZBE5EY A (Ac-CoA, CAYMAN, Cat. No. 16160)
e EARCEAAEE H3.1 (A) (Active Motif 31696)
384 fLIR, kK (Perkin Elmer, Cat. No. 6007290)
10. ## % (MCE, Cat. No. HY-N2020)

11. AlphaScreen #7555 M & fH4AZk 5 mg (PerkinElmer, 6760002)

12. AlphaScreen #5[1 A 32442k, 5 mg (PerkinElmer, 6760137M)

13. ZHAL A B ik #9441 (CST 9441S)

14. DMSO (Tansoole, G7592B)

15. PHERA star i #14% (BMG labtech)

=L SERUNE

1 e

a. 1x ZpP 2: 50 mM Tris-HCI, pH7.8; 0.1 mM EDTA; 0.01% v/v i
-20; 1mMDTT; 0.01% m/v 2FILEAEN.

b. KAT6B BHAM: e 2 BCil 24 3 nM

c. Ac-CoA FIH3BAIRY): SRl 2 Ll 494 J% 30 nM Ac-CoA F130 nM H3
RA R

d. HEY: BIRKEZ 10 mM, 4 5FE, 10/ MKREREZ. IrakEham
2 2 R 2500 fi5, & H.

e. FEIAF: Pl 2 BOHI&KRE 8 ng/uL () AlphaScreen 2 A SZ21KTk,
8 ng/uL [ AlphaScreen BEFE R MR AR TR, ZBfb iz G HuiE 1:1000 #kE, 100
uM R

2. SEIPRR

a. 384 LR, BALIN 2 uL ECHIAF B EVERL Min B Max BRALIIA 2 pL
ZEPIR 2 (7 0.04% DMSOMEXS R, Bl

b. FEFLINA 2 pL FCHIAF R ATR, Min N2 L 2k 2. B0, RAES 2
arehs =IRFFE 10 8.

c. FAUIMA 4uL Ac-CoA HI H3 IR AR, B, HWAFES 2 08, =iRFEE
120 4%t

d. AL 4 L KWK, B, BARG 2 o8, EREENE 120 4
B

e. PBEARCER, 103 AlphaScreen T4 EHE -

f. f¥ R graphpad prism BAFR log(#IHIF) vs. B, EAAAR LAY LN
BAE, AARONTHRE RS AR SR ER IR 1Cso.
£ 2 RAF AN KAT6B B[] 1Cs {4

R e A
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WEYG S KAT6B/ICsy (nM)
1 1.1
2 0.7
3 14
5 15

ik ANFFEYN KAT6B HA R ITFHIHMHIE .

WA 3 U208 405 H3K23 Z. B IF #:31] (Immunofluorescence)

— RS

1. U-2 OS (ATCC HTB-96)

2. EHMAER H3 (LB K23) ik (Recombinant Anti-Histone H3 (acetyl
K23) antibody) (Abcam, ab177275)

3. WIEPTR IgG (H+L) (Goat anti-Rabbit IgG (H+L)) , Superclonal ™ 21 —#7

(Superclonal™ Recombinant Secondary Antibody ), Alexa Fluor 488 (Thermofisher,

A27034)

4. Hoechst 33342 (Sigma-Aldrich, B2261-25MG)

5. 96 FLIKHRIE I AR (Assay plate, 96 well, Black with clear bottom)
(Corning, 3603)

6. ;1% A & A (BSA) (Sangon Biotech, A500023-0100)

7. H# (GENMERAL-REAGENT, G75851D)

8. mhiE-20 (A1, A100777-0500)

9. Triton X-100 (Solarbio, T8200)

10. PBS ( B A WBH AN A R A \], B320KJ)

11. 20X PBS ZE/ (Sangon Biotech, B548117-0500)

12. McCoy's SA }i 77 4E(Gibco, 16600082)

13.0.25% f#8 ARBF-EDTA (1x) (Gibco, 25200-072)

14. Pen strep (Gibco, 15140-122)

15. DPBS (1x) (Gibco, 14190-144)

16. FBS (Gibco, 10091148)

17. A4 4#s (Countstar, IC1000)

18. fHIE} 7746 (Thermo, 1160)

19. ImageXpress™ Micro Confocal (Molecular Device)

T ST

1 e %

a. HMHZMW: PBS (EIEEEN)BSA (ZIRIE 1%)+Triton X-100 (K&
0.5%).

b. WEHRGMI: PBS (20X PBS Mk y 1 X PBS)+HER-20 (2K 0.1%).

84



10

15

20

25

30

WO 2023/016484 PCT/CN2022/111395

c. —huUAW: EARMAED H3 (LB K23) iz 1:1000 FELL, M3
G E =

d. HUAW: =R IgG (H+L), Superclonal™ # 24 47, Alexa Fluor 488
# 1:1000 #BEEL, Hoechst 33342 4% 1:5000 FReLl, FH 3 b MR R o

e. WAY: WIHKRE 100 uM, 3 BERFE, O MKRERE. ITARELEYH
McCoy's SA Hi = M B 500 1, #&H.

2. SEEGIDIR

2.1 AbEEAM (CBE—D

a. WARET T UEE U-2 OS 4IOIRAS, BAIRANIRINEL S 7R 90% A 4 .

b. FEE4UMM EiE, DPBS @Yk, 8l% DPBS. MG =M AEHL
Yf, FIREL3TCHE S .

c. FHSRERIE 10% FBS (W3R A4 bk, IR . 300g, 035
B BRI I B 41 M

d. BB A B R AT TR

e. FRBEAMEIR, F% 9000 2 fa/50uL/ALHEAT AR o

£ 100uL PBS #} & 4L,

g BN SRUBAE 37°C, 5% AALIRRIREFRAE TR e

22 MEG (R

a. 7EAFFL 50 pl FOZH B3SO 50 uL BIRRBEIF R SR MR

b. KNS AR B AL 37°C, 5% AEALRK RS =565 57 24 /MR,

2.3 R I CGE=REFIIR)

a. HULESRMEEIIE 24 ANITROZIMAR, FrEiianst, INATIA B =R 2
10 43%h

b. FEEMER, FHPESEMBIREE 3 G E12YE 3 Ik (5 2870,

c. FEEVRBGMMB, IMABHAZMEELTTE 60 778,

d. FEEBHEMIR, IMAEHI—HUER 4'CiE K.
FE—PUET, IMNECH] I PR ERN G 60 28 .
UL FIBRB G EE 3 RS BRI 5 IR (5 B ARD .
1% F ImageXpress® Micro Confocal & .

h. MRIEEEA AN 5 5 S 4T Graphpad BAHER, 1HRALS
M ICso {EAN Tmax%e.

K3 RAHF AV H3K23 ZBERAINHI 1Cso 1B S s K H| 2

® oo

WA S H3K23 ac/ICsy (nM) ]2/ Imax Y%
1 1.1 101.8
2 04 985
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3 0.9 106.3
4 L5 105.5
5 0.6 104.2
7 1.4 97.4
8 2.8 994
9 0.75 99.5
10 12 106.3
11 2.1 103.1
20 4.6 99.4
22 2.9 104.8

5k AATHLEYIN H3K23 A IR I RIFNHI/E A .

WRB) 4 ZR-75-1 WFE L

—. RS

1. ZR-75-1 (ATCC CRL1500)

2. 1640 }53%3£(Gibco, 22400-089)

3.0.25% R AEF-EDTA (1x) (Gibco, 25200-072)

4 FHER-HH H(Gibco, 15140-122)

5. DPBS (1X) (Gibco, 14190-144)

6. FBS (Gibco, 10091148)

7. 96 fLIEHGE W] R A AR (Corning, 3603)

8.96 LI JK 25 ik (96 well non-treated round bottom ) (JET BIOFIL,
TCP-002-096)

9. CellTiter-Glo Z& /¥ (Promega, G756B)

10.CellTiter-Glo Ji&& ¥ (Promega, G755B)

11 A 30U (Countstar,  IC1000)

12 1HE 555746 (Thermo, 1160)

13. PHER Astar FS (BMG labtech, PHER Astar FS)

L ST

1. AR (35 0%

a. W T USAMIRAS, I IRANMLM LA 7R 90% /245

b. FLANMLA L, DPBS JE¥E—k, {8124 DPBS. MA@ EHEABHEL
4, 37CHE S 738,

c. FSRRIE 10% FBS (1) 1640 #5372 & 0wk, WEEAIER . 300g, &
O3 . FHIE SRR R A R A

d. HUE B 40 M B OEAT TR

e. M 10% FBS [ 1640 o4l gk s s<10%mL, 50 pL/AL.
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ZR-75-1 24 2500 N4 /AL o

£ GYNMEEFERBAE 37°C, 5% ARG FRAE Th R A .

2. gy (FE1R)

a. fH DMSO W MEA W ERRE K 0 MNMRSE S GRIGIREE 100 uM, 3 £
Fikes AR AVIRIE 1Cso A [F B S JE rTEAH R ) o #in, 7E 96 FLER
BoZitct, B 3 pL A KRB EEA B 22 6 uL DMSO s

b. R BIKE fSiF 500 BRI RARF 1640 BT .

c. (AR o 50 pL/ALRIAHM EiE RO 50 L FARRRELF AL &
YIRS

d. BInse 25 4R BCBLAE 37°C, 5% AR B RFE R 5%

3. EHFEAERIFNESE BT R

a. MZ6RJG, FEZHEEFRM, N5+ 150 pL/ALINA DPBS{EEE—K, .
BIM% 2= DPBS.

b. JIA 50 uL FEEE ABHELAN, 37°C ¥E 3 280, RIEH 150 uL/ALIA
% 10% FBS ) 1640 R334 1131k

c. FHHEGWITIRSIANM, %08 1.8 [ ELBHEAT E B AiAR, ENVRER 25 uL 4000
BIREH 96 FLARH CHrR AT INN 25 L % 10% FBS [ 1640 £5383E)

d. %2 W a B cPBIEAT A WRCHIFIINZ, BEFL 50 uL.

e. BMSEZMANMUARBUETE 37°C, 5% A BRI =40 B 97

4. CTG kil (314 KD

a. fEARTIE CellTiter-Glo MR T CellTiter-Glo JERAIHE V-5 2| =
i, MIZRGFEDEAEH K 100 mL K CellTiter-Glo RX7) (B B R 1T 1Y
CellTiter-Glo i h-20°C = H P 8| = 35)

b KRR MR FMNEEFAREE, PEHEFE, SIAMA 50 u
CellTiter-Glo it

c. PRHIRE] 2 B EAN TS 2 2LHE

d. ZIRJHE 28 7B 715 57258 )5/t PHER Astar FS FiEATH I o

T4 RRNFEYXT ZR-75-1 BEHLIH] ) 1Cs0 {8 F B KPNHI R

WEMHS | ZR-75-1/1Cs (nM) B KA 2 Tmax %
1 1.4 96
2 0.4 96
3 1.9 95
5 0.9 98
6 0.6 95.4
7 1.6 95.6
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2.6 96.3
9 1.6 96.2
10 2.95 94.1
20 8.6 949
23 10.9 90.8

it RANFEYIX ZR-75-1 H5H B AR UF HIHIE .

W 5 2R3 71%

—. SD KKk

1. %

PASD K BN A2 BN, B AHLC/MS/MSIZENNE T SD A REE H (.g )44 T A A
AV G AS RIS 2 L3R P B 2500 o BIFFUAR A FEAL S AESDIK B AR Y I 254X 50
TIEAT R, VP H BN S RHE

2. RIHTHE

2.1 WIGZ

a2, tea 7. A 21 FILE 23,

2.2 A3

SDKRI16 K, MEMES S, 5, m4EER LI smE ARG R A TR
fit, BE—HWES B S,

2.3 Z3YmeH]

2RI — B B R A, I15%DMSO+5%H: {5 80+90% A4 FE £ 7K, H il
J%0.2 mg/mL G 478 B E L -

24 4%

LR N2.0 mg/kg, YA ZEFIN10.0 mL/kg.

3. HEfE

TEZRT A 255025, 050 1.0 2.0 4.0, 6.0, 8.0, 11.0. 24.0/pif, HfR
HESRIM0.1 mL, BEDTA-K2HUEERE 1, 10000 rpmBSO 1438 (4°C), 1 /N4y
B, 20 CLRAZREIN . SR 2 S O FRAE VKIS 50 T HE . A2 a2/ N A

e AR SE 23425 fa SD K BRI AR &4 & B LA 240 5 25 Bt
ZIff) SD KRMIFES 25 pL, AR 25uL EMTRAILED 2 KRR,
100ng/mL) B SOpL F T iR (LA 7 IR, 100ng/mL) B SOl ZEHiiFK
&4 21, 23 (JAAR, 100ng/mL), FFA 200 puL ZIEUTEREMR, WERE S
A%k, FFAE 3700rpm R0 10 43R, B 120pL BB, IO 30uL 7K, RHE S5 4
B, BEEE SuL 34T LC/MS/MS 43T

4. RIS HER

RS ARFUAWNIZRE 1555
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N . . . . B il
ST | Mz sE | dhgkimi | R EERR -
9's #2578 | Cmax AUC,, T1/2 CL/F V;
(mg/kg) (ng /mL) | (h*ng /mL) (h) (mL/min/kg) “

(mL/kg)
WED 2 1.g./2.0 8210 43324 2.96 0.8 202
WEW 7 ig. /2.0 9198 81329 6.71 0.614 250
A 21 1.g./2.0 4306 43693 9.58 0.788 496
WE) 23 i.g./2.0 6245 61158 13.7 0.431 470

510 RAFFUAYAE SD KRN ILZGR LR, BREEKR, HREWR, HA
BB

L CST /NRARES:

1. fHE

PACS7/NRASZIRENY, N ILC/MS/MSVZEMN5E T C57/N R 8 (g, )/ ki 5
AV T AR TAA Y G A FI 2 M3 TP 29V IE . i FRAR A FFAYIAECS T/
A N 2B 15T N, PRI 2530 Ak

2. RIHHE

2.1 RIEZ5

&) 2 M-S 3.

22 R

CST/NR36 R, MEESF, VP kadl, 9R—4, AR mHE A3 RN,
4L R RIS EN B G PR A m i@tk 43T B R F ki S 45 2

2.3 Zimei

A HFRE—E BRI ZREY, IN5%DMSO+5%: 15 80+90% 4 FEEh /K, fic #l
F%0.1 mg/mLFC (P8 B VAR QR B A 2541) A10.1 mg/mLTC (V8 B VAR (R JhkiE St 45
) .

24 4%

VEBYM. TR N2.0 mgkg, 45754 R50.2 mL/10g.

FehkIE A 252, 425578 N1.0 mglkg, 45 %568 401 mL/10g.

3. HRME

WEEGNH. TN MG Z5)5025. 05, 1.00 2.0, 4.0, 6.0, 8.0, 11.0,
24.0/MEF, HHSRIM0.1 mL, BEDTA-K2HEGRE T, 10000 rpm B0 10580 (4°C),
1 /NN, 80 CARAERRIM . SR 5 3 O i FEAE VKT 4514 R 41

Bk AT TR ARS8, 025, 0.5, 1.0. 2.0. 4.0, 8.0,
11.0. 24/ R0, Ab3E TR B 45 2454

WEAFRWRE N ZYEZ G CST MRILEHIRIL S &R MEAES
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(%) C57 7R MR AE i 25 pl, BRI S0uL XSS IR (W& 2 (AR,
100ng/mL) B 25uL FOREE T R (A4 3 W R, 10pg/mL, WHEZEE LGC A
\)), JEH 200 L ZREUTIEE AR, GRS S A%t FFAE 3700rpm T ESO 10 4
Bfo HX 120uL BIEW, NN 30uL 7K, WeHE S Zrdh, #EEE SuL #ET LC/MS/MS 73
i
4, RN TIESHER
® 6 RAHFUAMMNZNRE) 1S

A ; . s " R AT
G277 | mzgwE | dhekmp | R iH kR A LA
4% | 4278 | Cmax AUCo, | TIR CLJF i“ il g
(mg/kg) | (ng/mL) | (h*ng/mL) | () | (mL/minkg) 58 F(%)
(mL/kg)
ey | 1g.20 | 40100 404968 | 297 0.0330 -
108
2 iv/1.0 17600 188231 18.4 0.0504 93
e | ie 20 | 32004 393064 | 583 0.0225 -
94.1
3 iv/1.0 22143 208818 | 49.0 0.0251 102

ik AATHEEWAE C57 NRAERNILZIKE s, g, HREI, ¥
MR, BRAERE I
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BAZERFS:

1 —AE PR B S e n] 25 AT -

s
o
Bt —~
=
&
Ik
s

Hb: 3 AGRAGTE, R

B2 WSE Y 6B 2 Y

L oAb, WA R e s b I ¥ 0 e SR B % U e % 1 R ST AT
WHCR E R, KR, piit. O, B, EEM AR AE A
B2 N HUA R i AU

FARN BARL RMFESARF, H& B e SR, KR, 5.
Tk, SARTE, M3k, BRIk, Bedt, Brdadk. IRbedE. ZRIR3E, F5EE. J953E. -OR’,
-C(O)R®. -C(O)OR®. -OC(O)R®. -NHC(O)OR®. -NR'R*. -C(O)NR'R®. -S(O)R®
HI-S(O)NR'R®; H APk, bt Bedd, Brfdt. HMpidt, . 5
R F5 RS MO TR 0% PR SE . R, BJUE. &, AEAE. SRR, M.
b, fedk, sk, Rkt BREAE. U ESE. PRk, JRIRHE. .
eI EL . IR . JR R T | PR e B S R SR B R A ) — AN B AN L
REEFTHUR

(R*),
-%mm%<:>/
RYNEFEFEL ;

W CIE ARG, RIREE, AR 55

ROEHER T BE. KR, ki, xfUObi. Bhei. k. [
FERIR e

FARUMFABRFE, H5 AR g QSR B, KR, 5. i,
AR, L. R, . ORI, BB, REE. MAREEE. B,
V32N T8 S5 1 B S 7Y 77870 i S 37 8 8 Y 0B S B SN 57 B S % |
-NR’R";

R’. ROAMFEIBIAH, HA&EMOmk G S5 7. . Pt bk, Bk,
FIREL . FFREMZGS R, PR EE . P, k. PRk, IR, FHE
AL F5 IS MO TR0 H e, R, FUE. &I, AR, SURE. M.
k. Bedt. pafUtdk. Bbedt. e, s Uk, FRkedt. AR, S
FFH . R L . RS GE It . PR R A AN IR S A A B AN L
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AP B

R’. R*. R’. ROHIFIEARE, H& @AMk SE T, bt ke, &
WL, FAERIRTT L, HorpRTiR Mt . IRpEdt. JRIRIE . 5SS AL 1
SIHE R AR iE . BUE. BUE. REER. AR MEIE. R LRl
RACHE S, FREdt, PrdE s, fUGTE AL, PRpedt . JRIRAE. AAE. Ak, IR
Lot JRPAERGEAL . PRE AR U R R PR S v (1) — AN B A B P ARG

o, RVA RO SAERN N FF—8m— MR, i ROR R S5
HEREM N JEF— R DN IRFA L, Tk R R AT B e, iR, AU
AL, fEAEE. EACAL. AR, b, prdb. pafUGTAE. FREEAE. L. mAkT
ESE, RGESE. AL, JHSE. JROSSE. RO, JRIRGLG L. PRI A St
R ZR PR R S e o 1 — AN B 2 A AR P A

pNO. 1. 2. 38K 4;

qMNO. 1. 2, 38k 4;

moAO0. 1. 2. 38 4;

n N0, 1. 2. 38i4; H

r 0. 182,

2. RYEBORER 1 Pk s o AL S s nl 2T EE, Hdh 3k C o4
P HEBUR T A

3. MREBCRIZR 1 8% 2 Frid fi@ROPTR A WEI AT A #, Kb R

4. RIEBAIRZR 1 E 3 FAE— TR K8 A0 P AL S e ] 25 AT

\e“_@/(R“a)n
ih, HdR* A s HNC NS E 10 oS E, iEN 5 a6 gt
FeFEHE, R n WA AE SR 1 TP TE

5. RREEBUNER 1 2 4 PE— T 18 SOPR AL S B AT 25 T 2
Fo i RAD PR AL A B AT 25 i 2 -
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9. MRAEAFIZR 8 Frid (AT RSS2 A E, Hd REA
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10, MRAERRIER 1 2 9 dE— TR I RO R AL A s T 26 F
#h, Hoh A RVMFEBAR, &AMk AEE T B R, Ce ki,
Cro BRI . Cre BRIRHE. CrLe . Cre MAREEIE . Cre I Cre bR
-C(O)OCH; AI-NR'R®; R 1 R¥MIFIBRASH,  HL & E S Z A SR F R Coue Bidts
30 M, &4 R'MIFBURE, H&AEHOLHE ISR T KR Cue ki Cue

93



WO 2023/016484

PCT/CN2022/111395
AL, Cre R, Cre MACEAEN-NR'R®
%. AY — 1

. R7A R*MFB AR, H&H
M7 R R T B Cre ot TEALEH, &4 R'MFREAE, H&EMIHN Cle
Y .

11 AREEBORIZR 12 7 A1 10 s T (38 ) Fros L S B AT 2
e, | EEENE

7INH EE/E A £
HoepgA R AFBAHE, H5AMTEAERE T KE. Cue bidtAl
Cre eI, R NAETEKZR

12, RIEBFIER 1 2 11 P — T i@ O PR AL A B AT 25 A 11
10 H i EE%NE

NP CEIAE Al £ ‘
B, HphEA RPHFEBAR, H&EMrik GEE - 75, K&, CLe it
Cio FRBEHEAN Cro b2, L AE T

13, MREBRIER 1 2 12 PAE—TRTR 8
21

B OFR FAL Y B AT 25
Horp L AL 888-CH,-, i b v
15

£h

R

14, HERCFIZER 1 2 13 FAE— TR K ) B AL S T 25 FE Y
ﬁiﬁiﬁﬁﬂ?%“%

\ -0
é',o N-0 o o ' o N
2 N-N S
OMe 3 O,‘,S\N
0 a

3
7 }) ] O N/N\
N -0,
N-C /j o N N-N Yoo N Q
g N & o}
~ W
/o o 0 / [oNgEe) o)
/ Fr
4 5 6
’N CF3 . F
( NO D { NO '\\'\N> N-O 0
O O e o) N\ e /’O | N—N
S
s-NH o §-NH o §N
o} A Q
7 8 .
F3q
(0]

94



WO 2023/016484 PCT/CN2022/111395

=0

23 24 24c .

15. —FlBRAA) TR S P E L £

95



WO 2023/016484 PCT/CN2022/111395

(R?),
(I1A)

Hrp
B, R* R, RYHIq WIBCRIZR 1 e X

5 16. LGB, 1 H LUMESYEULEE

/4
o )
N/

N-O
U -0 z N
HN N= i N(—R ‘
N} H,N HoN
Q 0O Q O
/
n . 29 . 4h

N\/ N’N o] o N,O
N~
HoN @Sp | \ A\ |
= Br
o. 0O 0 O// H HoN
O

FF 0
5f 24b Pl 25¢

17. — Rl MR BRI ZER 1 ik #9380 P A6 A B 7T 24 T 9 £ 19
10 Jiik, PridJrisss:

R3 N

N\/o 0 \
O= cl O R4
+ " / e
Q (R1)p@/ (R") ) R2
(R?), g R

(I1A) (1B) ()
HHAA) TR S PEIL E 5iE=0AB) s (4L st £ e v, 3 31)5M 5K
(DRI GBI T Z R 5
Hr
15 A, B, L. R'ZE R p Al q BCRIESR 1 HAFE Lo

HoN

18. —MEYMAEY), PridZgMAlaysAamRERoREoR 1 2 14 hE— T
R HIE ORI S EE AT T EE, BLA M A2 TR 2 A
R B A 711 o
20

96



10

15

WO 2023/016484 PCT/CN2022/111395

19. ARSI E R 14— THTER 8 RO BT AL A L m] 28 F R 38
BRI BRI EL R 18 firid I 2 28 A el 4 F TP HIKAT 259 b 1 s s SLrp
FriAK AT HKAT6, BRI AKAT6AR/ELKAT6B .

20. MRIEBUN ZR1E 14 P E— TR (8 PR AL S B AT 25 1 1 2
SRR IR ZER 18 ik A 29 2L & WAL 1l 26 FH V6 7R/ B i A i £ 285 0 v ) P
i&, TR AR LI R L (RO RE . BRIRAE . BOME . SkIURE
fidE . SREEOR. HITDE. AHE. AUBYE. RWOVEE. FENEE. 53U, 9
B, PlER. S, Ewmem e, gk, SEE. M. BE. 7
Wi BRI B RE . BASRRE. BIZE. s, midlivE. O
Wi BAMEAREIE . BSIDERE . AGERE. fRERE. SaE. BEE. R
L RGMIE(CNS) AR TECNSH I . AHEMR . e . W FE. ik
MR AR A0 Mg s SEfR e B FLIRE . TR . . BRI, SREE. B
R, FERBYE. BbUR. DOR5UE . BAKKER . R s, K
FLIIE PRt WER " SL I BRER /HER 2 FUIRAT 5 ST o Bk Fifofes O a2 =l /N0 A
Herh i 5 51 e D03 9 2 SR PR AT 21 e o

97



