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DAFEARAT AL, A2 RATE R — AR B A 2% B S BT AT I A Al SRV

R E (Bl R FEAL SR RS ) rp I — IR B I, AR — Rl 0 T
R AN PRIk, Blan, iR — AR 0-2 4> R BrEAS, W Bk 2 B Al AT
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X
| R
YT Z A R PTEUC, IF HAFRASI T IO R G 3L M6, Hiltn, 78 ©

1, Hn N2 0, ROREME 2 R BUR, JFHAEA R &AL, B2 > R Al LA
HF, WATBAE. s, BREA/ECHARA R A& R ARG 27 R E R
BRI A RISV

AT RIARE TR <G 7 st <R, kB2 e o5 i
RrsE Fr OB BE o A5 0 R 5 A R RN BRI B 37 B SR SR

BARK PSS RUEER, BRAES AN, SUARKHNLEY S AL
E-Al Z- JUAT SR

“HAR RGN 11— AR E R A 1 53— AN R TR A 5
Hk o AR AP P AT TR A AR S A R T A

AR EWEIL 2% BT T R S A — MR A FRE 1, Bk
FRAERT MR AR R A AL e SR R A0 RS TR B R DR T LR A
FMAE SCNR)-BU(S)- AR EAERTEITA A RERI Rk, DL IS B A LA 4l
e AR AP % FT LA PR M AR L AR W 53 K A B0 R S A 4 1 D JaUe
e S 1 A e e R 0 B A IR I R e g A e S R G N - P R S PR I 95 K53
ARBATHRY, BIGERA LS @ UL F A T ARSI SR R AR T N
(R)-BL(S)- 14

il 2%/ 7 BN ) A AR R R EOR B4 A IE R CA AT B TR Gk, B 61
A1V v ROBOH T VA TR 7 A e A (BRER BRAT A I A e, Blann] 2 W Gerald
Giibitz and Martin G. Schmid (Eds.), Chiral Separations, Methods and Protocols, Methods in
Molecular Biology, Vol. 243, 2004; A.M. Stalcup, Chiral Separations, Annu. Rev. Anal. Chem.
3:341-63, 2010 ; Fumiss et al. (eds.), VOGEL’'S ENCYCLOPEDIA OF PRACTICAL
ORGANIC CHEMISTRY 5.sup.TH ED., Longman Scientific and Technical Ltd., Essex, 1991,
809-816; Heller, Acc. Chem. Res. 1990, 23, 128,

ARG, RiIE<Zy22 En 2 (308 2552 bRl RS2 BN i EL AN 24 2 L m] 4%
52 FTR N o

“HyE b A2 (KRR IN 1 ik A A B O B Uiy B ) AR AT R R e e AT,
SEANBREANIRIE S L. TR ELOF AR T MR SRS MR MK
e BRI AVRBOFEARTRRE. 4R, 2.2- RO, =mOmE.
WIRE: . TR, FRREh. RIREE. M. LRk, MRS, AR, X2
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MeEh. CofR#h. M _MREh. WM. HMEh. Dokmgsh. JRIMEL. = M. WA
BREh. FriEIREL . AR ER . REARERE. VIR R, PEERRER. HEERRER. SRR, BHE
M EREREE . RAEREE . KPR, FREIREE . RRIREE. X PR L, e
MEh. PURMERER . KR EL . BARKGIRER . KRR AT . XA IE I AT T
KR T ] 4% o

“HE LR RS2 (M RROIN LA 1 BE 5 DR KR B R 10 AR A Rk e e R E T
5 T LR AT AL B ﬁiﬁ%ﬂﬁ%ﬂ@%mﬁm?ﬁﬂ L, IR, %
e B5Eh. BEER. Bk BRER. . WAL, BEhAR. IRLRMTHLER MR ER . L. B
Bk ekl AT AT AU s R AR T BN (0 h: ARAZSE . APIRSE SAIZSE, L
ARIIRESE, OAERIRAIBIACILR . FIRRGE S B 1 o i, Bl =Rl =
Hle. . =0k =Rk OB OB, =B, Rk, 2-—F
BIECEE . - LRI LRE.. WO BER. AR, AR WM, EE&RE,
B BHSEHN . 2 R ARG, IR ARG . I IE RS ORMR. IRNE. N-Z3E
WRIE . JEREAAESE . IR ANIERE RN, Ok OB =Rk, O,
HELTRE S W R o 3 5 R A Tl EL 0 K VA o

A, “GWAEW AR R IG5 A SRS F 252 (A TR 2B
WPk i I FLA (B a0 NI BRI i BT dE 2552 RS2 ik . 29
B E R RAEEAEYRRIG 20, ATE PR R AW SCRE 1 A HE AT T

AT IR E 2557 Al 52 (107 2 Fa AN R AR i WAL 5 W0 K AL 40305 PR BV 52 (¥ 40 ot
(Wﬁ%iﬁ?ﬂ)ﬁﬂﬁﬁ%a B2 57 R s P A s i A3 JAS R0 A4 S M B A
ARTAEAEW & RERAS A .

FEA TG, <252 TR SZ (AR A HEE AN IR TR AT A 5% O BRORT 4 21 B ) 9 )
NPT NSRBI R ek O FR) . Bhurtsml, ). ARER. B R )
QeRLAE R, R RENETER R 2800, BiERl. RoEml. SR ER
AL o

AT RIATE < FRBI5 7 < FRBl A0 By L 40455458995 6 g Ao RO i 1) A BRI AL 1Y)
T REE.

AT A <R 7 A B AL 1] SOl B 4% LR 35 e

() FRBIs 3 B AE AE IR AL 0 tH B, R 0 A2 243 SR AL Bl B /B AT i BOIE
(L RAGZ WA C AT 12500 BORAE R 5

(I ZIRBURAE, B8 i HR
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() ZEMFPIRBRE, B, IR BORE FPR ST IR B

(iv) IR LTI BOAE PIT 3 R FRE IR o

ASCAE AR E A ROE” S Va7 RO B 25 22 AT R & R AR IR 2 DAAE SRR R
G PTIRT T I BR BORAE (1 — D B M AER I 2> — M2 B S i & . a5 R mT
PO S ., AEIREOR KA S, BUAEM RSt e &2, s, MT
9T I RE” AL IR AR R 25 (K S BRI 5 (B & A LA e s M 4l &
VR . A dn ) S 6 (BRI 8 A TR MR G T I R

AT ARTE AT T 45 2573 R F RE B AL A W BRAL A W 16 B BEAT 424
TR BT BRI RETNACHEART Ok@E. &+ “faigit. BihE
SHEAERAKN S BT BEIEA LA ShRKPTESSBURNE) . R A a2, A
B A N GG T A SOk A & A 5 i B AR, Bl /e Goodman and
Gilman, The Pharmacological Basis of Therapeutics, current ed.; Pergamon; and Remington’s,
Pharmaceutical Sciences (current edition), Mack Publishing Co., Easton, Pa H {5t i [ 4k, 7&
PLRERISEE T S, ASCHe L A A & WiEad DR iEH] .

RICFRAE R ARE B <ZIIA . <BRE 2. “TEH I ERIT. <A e
W7 A R AR I I TR A B A AN e A VE R TTSRAF R 2967, AR PR (Y
] E AN E A o RVE<[H E A7 A2 18 LA SR B A 70 7 2 ) 582 Rt it
FD AR SCTR AL S YIANE D—F R E 270 . ARECAN S 2 A AR LR SR Y
i) 8 RN G S & A B ] A2 (1 18] el I (RN i FH 22 20— R AR SCRTid A S A
/D —P PRI IR N A BXG RRE Tik R, i ] =R R 2 R PR Y

RPIEBARN FOE R AR, A2 KR Tk, A &Y E fe 1l e/ 2
& G R HER Y. IR B BER R . B SRR . A G R R A
6 = ek Rk be i B 05 e A R BE (0 A T 2k TR R B L BT 2k R
e A B = AL RGO ) . UL AL . RIEAE . Sl IDRIE SN (O fR AP A
FERUT SR EE . WA . SIE SRR R EHE-CO)-R" (L Ry kel . 777
Bedk), RSN, ORISR, BIERRER ORI, TR BT Fe R

DRAP L AR I AU AN S IR A ST T (AR AER AR G AR & o AR
FEH IR T Greene, T. W.5 P. G. M. Wauts, Protective Groups in Organi Synthesis, (1999),
4th Ed., Wiley H'. {RIFEE R NRE SIS

FEANBEE ARG R B, RS IE, AMEEL s, RS4RI S RE
SR
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2R R W BT PR R SRR 8 T B Rl 45

AR IR 2D BORAE T

15 US20160176882A1, WO2017219948A1 H LA N-((5-7-2,3- SR Ik ARG -4-
By B )-8-(2- FP AL L - 3- 95)- [ 1,2,4] =M I [4, 3-c] W e - 5- A 0 B, AR 2 B (R Ak &5 i 4
HRSEBETE G T 40 10 f5 . AR AFHINEMIES EED EAMSG AR, fE4410
S MU A XA E5 A8 BRAE A & ) BoA AT AR AR B Tk

BAELHTTR

ARSI BT R RS IE YD R] AL S B S T A Aldrich, TCL. Alfa Aesar. H244.,
22 AL, B RIS AR TR A

TIARSEIER Y, UK AETE-5 IR R 0 FIRE, =S 4R 10 $RICE 2 30 $HIRE,
[l Ll B — B AR R T VA R IRl P o SR REa AR PRI ) g 8-15 /NS o IR st s v
AR e BARIERIE R, B ER T H#T.

TR, PR A T M A B AR Al 1 TR AR BURAE B A BB
EAIEM T IEAN PR R e ) 20 SRR IE Cobe sl AR B A & S S AR Al
R i £ 1 v S VB £ 35 (HPLC) /2 H C18 AEJFH UV 214 nm M1 254 nm SAa I,  Hizh
A OKAN0.1% TR ). B (LIHEERNM A ORI 0.1% KA ) B (L1F)-

H L -

LCMS {¢#5: Pump Agilent 1260 UV ¥:dl#5: Agilent 1260 DAD

Mass Spectrometer API 3000

JEHrFE: Waters sunfire C18, 4.6x50mm, Sum

WENHH: A-H20 (0.1% HCOOH); B-Z.JiF

NMR 1%#%: Bruker Ascend 400M ('H NMR: 400MHz; *C NMR: 100 MHz).

SR 12 8-1-5-50-[1,2,4] =M F:[4,3-c]BEIE (D)

B 5-1R-2-5-4- M IE (D-2):

.NH;
Cl HN
=N - =N
Br— /—Cl Br— /—Cl
N N
D-1 D-2

76 50mL H RSN D-1Q2g , 8.78mmol) Z. ¥ (20mL), KIS RNk A

64



WO 2021/032004 PCT/CN2020/109232

(1.72g,53.65mmol), =M T 60°CHiFE 3 /NS RMER G, FBERER, HribkE e
%, T e I, JE U] ZBF (SmL)WE , T 2R 2 (I 441 D-2 (1.8g, UL 92%).
'H NMR (DMSO-ds, 400MHz) & 8.06 (s, 1H), 7.85 (s, 1H), 4.34 (s, 2H) ppm.
IR T 8-IR-5-50-[1,2,4] =M [4,3-c] 5 BE(D):

_NH -N

HN 2 NCY

—N - N
Br—\ /¢ Br—\ /¢

N N

D-2 D

76 50mL BRI D-2 (1.2g, 537mmol), JEFB=HE (12mL), =ML
(1), FHEZE 100°CRE 10h. KMEHRG, FREFR, RAREETR=FE, &
A AIRERCHE (PE:EA=20:1) 2if015 3|5 AEE~Y D (960mg , W 77%).

'H NMR (400 MHz, CDCls) § 9.03 (s, 1H), 8.05 (s, 1H) ppm; LCMS: m/z 232.9 [M+H]".

SLHEH 2: ((1aR,6bR)-5--1a,6b- - 1H-FF 75 175 - [b] 2 IF 1k -6- 3% ) FF i (C1-a) Al
((1aS,6bS)-5-%(-1a,6b- & - 1H-FR A ) 3 [b] 2K FF 1A IR -6- 5 ) F 1% (C1-b)

W W 2-1R-6-(2-1R £ A )-3- TR F % (C1-2):

R R
Br Br
_—
N\ OH N O
(o] o) _\—Br
C11 C1-2

78 250 mL B LU AN C1-1 (19 g, 86.7mmol), AIAT/K DMFE (90mL) #iHki
filt, UTMABRTR SR (24 g, 173.5 mmol), 1,2- IR Z.%% (24 g, 130.1mmol), FHEZE 64°C,
itk 18 NI o RNEHIG, BEER, ALK (400mL) Fike, Hid: 15 2%,
TEUERR B AEEEE, VEUFA 28 285 (100 mL) Bk, JERTIAIEALAN (100 mL)
VeI, AN TR EREA T, 08, BT, Mk odaith Ca
WEE: 2P ZB5=50: 1), 22|k C1-2 (25g, 88%r=#), NErfhfilik,

'H NMR (400 MHz, CDCl3) § 10.52-10.27 (m, 1H), 7.40-7.09 (m, 1H), 7.02-6.78 (m, 1H),
4.53-4.05 (m, 2H), 3.68 (t, / = 6.0 Hz, 2H) ppm.

SR A 2-TR-3-F-6-( LI AL RS (C1-3):
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Br Br

\O O_\—Br \0 o_\\
C1-2 C1-3
1L BRI C1-2 (10g, 30.7mmol), HIATC/KIUEMEN (400mL) $HitHkiE
fift, FEEZ-20C, SHUKZAZIMAST FEH (4.4 g, 46.0 mmoD. MIANZWH G, FHEZE
R RNAERG, FBRRE-10C, ZERHMK (60 mL) ¥#K, AL B
(100 mL) ZEHL, ANAHETOKERERIT1E, 38, WRkgE, MaharEisith Ca
Tl 20 2E5=80:1 & 30:1) 43 C1-3 (5g, 66%7=3F), NEEMEAE.,
'H NMR (400 MHz, CDCl3) & 10.32 (d, J = 9.8 Hz, 1H), 7.29 (dt, J = 16.2, 8.3 Hz, 1H),
7.15-6.98 (m, 1H), 6.68-6.46 (m, 1H), 4.89-4.68 (m, 1H), 4.68-4.42 (m, 1H) ppm.
A= P (E)-N"-(2-TR-3-F-6-( LI 5 ) MU 58 )-4- R BRI (C1-4):
R R

Br .
o} o}

o N\ NN
C1-3 c14

7£ 250 mL B LR T I C1-3 (5g, 20.4 mmol), JIAT/KFEL (100 mL) $HitFHiE
fift, I TN PR (4.2g, 224 mmol), FIRIHFE 18 NI M LS
G, B REAGEEE, BRE 0C, IBCEEEA Y, BREKYT, B SHIRGE
FIAMERN IR 208 (20:1) T3, UCERIAEY, JETE4A2 C14 (7.5 g, 89%)™
), RNk,

'"H NMR (400 MHz, DMSO-ds) & 11.81 (s, 1H), 7.97 (s, 1H), 7.76 (d, J = 7.6 Hz, 2H), 7.42
(t,J = 9.0 Hz, 2H), 7.16 (dd, J = 9.1, 4.3 Hz, 1H), 6.67 (dd, J = 13.6, 6.2 Hz, 1H), 4.49 (dd, J =
21.4,9.8 Hz, 3H), 2.35 (s, 3H) ppm; LCMS: m/z 414.1 [M+H] *.

BRI WA 6-1R-5-F-1a,6b- & - 1TH-PA M I [b] R H Wk (C1-5):

O

Br .

Br

C14 C1-5
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76 250 mL B LT NN C1-4 (3 g, 7.3mmol), MIAFZE (100mL) HHEEMRE, =
BT MANRT EESE (639mg, 7.9mmol), £EEIR 54 (56 mg, 72.6 umol) &< 1R
1, FHEE 100CHFE 3 AN/ RNERE, BFRE=R, €3, EUHEHOR O (50
mL) Peigs, MEBREIRAE, 85 C1-5 (1.67 g, 100%772), NEEAMHPRY), BEERA
T—HRp, TEFRFE—DaL.

'H NMR (400 MHz, CDCl3) § 7.03-6.81 (m, 2H), 4.97 (t, J = 5.2 Hz, 1H), 2.84 (dt, J = 9.0,
4.4 Hz, 1H), 1.26 (dt, J = 8.0, 6.1 Hz, 1H), 0.55-0.37 (m, 1H) ppm.

AR g 5-5-1a,6b- —~E-1H-FR AT bR IFIRIE-6-F i (C1-6):

(0] O

Br NC
F F

C1-6 C1-6

7E 100 mL H RN C1-5 (1.9 g, 8.30 mmol), #HALE: (1.46 g, 12.4 mmol),
P =83 M40 (1.44 g, 1.24 mmol), DMF (12mL), &SARY", FHEZE 110°CHFE 18 4
NI RMEER G, FBEREER, MAZKROE (20mL) #M%, i, BB
K (10mL) Fesk Ik, AR KERBREA T4, 8, R, M4 ksl
b CRlEE: 4 GER=100:1 % 20:1) 193] C1-6 (1.35g, 92%/7%), MM,

'"H NMR (400 MHz, CDCl3) § 7.03-6.84 (m, 2H), 4.97 (t, J = 5.2 Hz, 1H), 2.84 (dt, J = 9.0,
4.5 Hz, 1H), 1.33-1.20 (m, 1H), 0.52-0.40 (m, 1H) ppm.

BN AR T JE((5--1a,6b- & - TH-FR R4 3 [b] 2K FE W IR -6-3 ) F 3k ) 3
FalE (C1-7):

BocHN

—_—

NC

F F

C1-6 C1-7

#£ 100 mL 3 LI C1-6 (1.2, 6.8 mmol), AIAFEE (30mL) &M, =EM
N TR RRIBES (2.2, 10.3 mmol), BEIRE-5C, R IMASSKA G (1.95 g,
8.22 mmol), AHLKINAME N E L (778 mg, 20.5 mmol), HIRFFEE EEHBFE 2 4
NI RNEE A, R IR, JEUFHFEE (10mL) ¥, JEMFEEE 0°C, AKX
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(5mL) %K, WA, HEIMA LRGBS (80mL) , AN A A& /K (10mL)
Vel ANV ToKBRMRAN T4, 18, WRIRaE, R 2 e o alifl Chmmk.
B2 TE=100:1 & 40:1) 158 C1-7 (1.2g , 63%/=%), NAMFEAE,

'"H NMR (400 MHz, CDCl3) § 6.76 (t, J = 9.3 Hz, 1H), 6.64 (dd, J = 8.6, 3.7 Hz, 1H), 4.90
(s, 1H), 4.82 (t, J = 5.3 Hz, 1H), 4.48 (d, J = 6.1 Hz, 1H), 4.46-4.33 (m, 1H), 2.85 (d, J = 3.8
Hz, 1H), 1.44 (s, 9H), 1.05 (dd, J = 14.6, 6.0 Hz, 1H), 0.32 (s, 1H) ppm; LCMS: m/z 224.1 [M-
557"
B RS- T 2 ((5-- 1aR,6bR- &~ TH-FF 7 45  [b] 28 - Wk I -6-55) B ) &
L HIRES (C1-7a) FI((5-F-1aS,6bS- - 1H-FR P 47 3 [b] 25 Ik IR -6- 55 ) B 32 ) i 3 F IR i
(C1-7b):

I
o}

BocHN

F F
C1-7 C1-7a C1-7b

¥ C1-7 (1.2 g, 4.3 mmol) L1 FME SFC #— B4k 4:AD-H 20x250 mm,
10 um (Daicel) , ¥ii#:80g/min , FENAH: 13%(0.2%% < F EE/ )AL CO2 1, #:ill:214
nM, 153 C1-7a(0.52 g, 43.3%7%3), Rt: 0.99 min; 1 C1-7b (0.57 g, 47.5%7%), Rt:
0.71 min.

C1-7a: '"H NMR (400 MHz, CDCls) § 6.76 (t, J = 9.3 Hz, 1H), 6.64 (dd, J = 8.6, 3.9 Hz,
1H), 4.98-4.73 (m, 2H), 4.45 (ddd, J = 41.3, 14.0, 5.7 Hz, 2H), 2.84 (s, 1H), 1.45 (d, J = 7.7 Hz,
9H), 1.05 (dd, J = 14.8, 6.0 Hz, 1H), 0.31 (d, J = 4.6 Hz, 1H) ppm; LCMS: m/z 224.1 [M-55]".

C1-7b: '"H NMR (400 MHz, CDCl3) 8 6.76 (t, J = 9.3 Hz, 1H), 6.64 (dd, J = 8.6, 3.9 Hz,
1H), 4.98-4.73 (m, 2H), 4.45 (ddd, J = 41.3, 14.0, 5.7 Hz, 2H), 2.84 (s, 1H), 1.45 (d, J = 7.7 Hz,
9H), 1.05 (dd, J = 14.8, 6.0 Hz, 1H), 0.31 (d, J = 4.6 Hz, 1H) ppm; LCMS: m/z 224.1 [M-55]*.

AR\ HEAA((1aR ,6bR)-5-FR- 1a,6b- & - TH-JR A 5 FE b1 HMg-6-35) B % (C1-

a:
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C1-7a C1-a

7£ 100mL B CUR I AL G4 C1-Ta (1.2g,4.30mmol), A ~&FH (20mL) &
fiit, ZETFIMAZRLER (4mL, 52mmol), JEHHE 2 NI, SR E, R4k 2
TEHFEMN TR BRI LA A Cl-a =R AL, 1.26g, WE 100%. F=Hm] B
HT %

'H NMR (400 MHz, MeOD) 8 6.95 (t, J = 9.5 Hz, 1H), 6.84 (dd, J = 8.8, 4.0 Hz, 1H), 4.97
(t.J = 5.4 Hz, 1H), 4.31 (q, J = 13.7 Hz, 2H), 2.92-2.77 (m, 1H), 1.26-1.11 (m, 1H), 0.38-0.21
(m, 1H) ppm; LCMS: m/z 180.1 [M+H]".

AR\ T E I EE C1-7b JyJE RS 3] C1-b =R LR .
H

H (o]
HoN

F

C1-b
SEREB 3 FRIAA 4- (EIEFIL) -5-7-2,3- AR HFE-3-F (C2):
AW Wk 2-1R-3,6- —HAEFEE (C2-2):

F
F
Q-
Br e
F
F .
C2-1 Cc2-2

£ 500 mL FHEERI = DRI nA C2-1 (22 g, 114 mmol) FIF4EA THF (200 mL),
AHE 70°C . “RAREEHE (2M, 684 mL) ZZERFEIMA KM KN RAEHF
T T HEPE 45 20505, NN DMF (17.8 mL, 228 mmol). & SEVRAEAH [FIR T R /N
B2 0 °Co MIMEALEE (200 mL) IIABIR S . B EtOAc (200 mL X 2)
I o A A HUAHFH SR B — IR, ST KRN T, o0k, 7ERUE NiR4Gi. FRR
FERERR EAEALCA g : 208 2. 88=100: 1), 193] C2-2(20 g, 79.4%)" %), Jyik B talfilfk.
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'H NMR (400 MHz, CDCl3) § 10.34 (s, 1H), 7.34 (ddd, J = 9.2, 7.4, 4.5 Hz, 1H), 7.16 (td,
J=93,4.0Hz, 1H) ppm.
MR WA 2-1R-3-F-6- F AR R EE (C2-3):
F, R
Br Br
% o /
C2-2 C2-3
7E 2L =B i €2-2 (20 g, 90.5mmol), FHFE7K THF (1000 ml) 1 MeOH
(200 mDFEFEEME . NN EEEN (5.87 g, 108.6 mmol), JSNVRAE 60°C itk 18 /Nif. I
JEHR AR 2 KR, AN 500 mL /K. Sisits: 30 e aid s, Wk, FEik
A BRI 2,08 2,08 (5:1) JREWITH, W aEEBIE A, Wk TEE 2] C2-3 (18g,85%
FRE), N,
LC-MS: m/z 233.1 [M+H]".
B P 2-7R-3-F-6- R HEOR RS (C2-4):

F F
Br Br
——
N QP \ OH
o / o)
c2-3 Cc24

7E 1L BB OBt inN €2-3 (16.8g, 72.1 mmol) F1 & F%E (300mL). fE-78°C
NEENET I =L (21.7 g, 86.5 mmol) |, RAGEFFEEE, FHHHE 18 M. KNI
&R 5t (300 mL) Fike, S22 I AR RR RN (300 mL) . A AU Eh K Be s M ik,
LIKERREN T, 198, 7EE TIRYE . FRRMERER FAifbCRilEE: 2.8 Z.B5=50:
1), 193] C2-4(10 g, 63.3%77Z), NIREOHE K,

'H NMR (400 MHz, CDCl3) & 11.77 (s, 1H), 10.34 (s, 1H), 7.29 (dt, J = 12.7, 6.3 Hz, 1H),
6.94 (dd, J = 9.3, 4.1 Hz, 1H) ppm.

GIRVY . rhiFA 4-0R-5-50-2.3- A RIFIRIE-3-BF (C2-5):

R R
Br Br

OH HO (o)

o/

C2-4 C2-5
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FETE = VBRI N = B i b AR (9.73 g, 44.2 mmol) F1 DMSO (50 ml).
FEVKKIE T IOANSUT BEAN (4.25 g, 442 mmol). SN IRAE IR FHFE 2 /N, A C2-
4(8.8 g, 40.2 mmol). S NVRAE IR T HEEE 18 /NG, TN 2.8 2,15 (250 ml) A1 7K (250 ml),
H] 2,18 Z.BEAEEL(250 ml X 2). A HUHIFH AR R ER K 2 BIBEd— Ik, ST KBRIRA T4, 1T
Y&, TEIUE Tk4n. FRARWTEERR Fai L CRmRE: 4R 4 ER=10: 1), 193] C2-5(6.2 g,
66.2%5 %), N,

'H NMR (400 MHz, CDCl3) § 7.03 (t, J = 8.7 Hz, 1H), 6.76 (dd, J = 8.8, 3.5 Hz, 1H), 5.51-
5.40 (m, 1H), 4.58 (ddd, J = 13.4, 10.8, 4.6 Hz, 2H), 2.33 (d, J = 4.9 Hz, 1H) ppm.

BB hlEfk 5-F-3-F 02, 3- A RHFIRIE-4-F I (C2-6):

E R
Br NC
—_—
0 HO~~\.©
HO
C2-5 C2-6

FETF-HE B VB P AR O €2-5(2.7 g, 11.6 mmol), ‘FALFE(2.04 g, 17.4 mmol),
DMF(50 ml) 1Y = Z£ 40 (1.34 g, 1.16 mmol). SN IBAE SR FIN#E 120°C, $it
P18 /NI RSBAEN R ZEIR, H LR B (200mL X 3) F17K(200 m)ZEHL. A HLAHH
IKFIERAK A3 BBE G — IR, STKIRERAA T, 108, 7E0RE T4 . SRARMERER B2tk
Al 2B 2BE=5: 1), 155 C2-6(1.6 g, T1%/"%), NEMMEIE,

'H NMR (400 MHz, CDCls) § 7.20-6.99 (m, 2H), 5.63 (dd, J = 6.9, 2.9 Hz, 1H), 4.69 (dd,
J =10.8,7.1 Hz, 1H), 4.55 (dd, J = 10.8, 3.1 Hz, 1H), 2.74 (s, 1H) ppm.

HIESS: hEME (5-F-2,3- A KIE-4-F) FRE (C2):

F F
H,N
NC

D ———

C2-6 Cc2
7£ 100mL ¥ CUR PRI C2-6(1.55g, 8.65 mmol), =% ZE2(1.09 g, 8.65mmol),
FEE (20mL) Al 10%585% (2 g, & 50%7K). RERGYIRESE 5 2%, HESEk
B ZIR, EESAERE 60 °C Hicdt 48 /N, IR AWML REE R NE, AR EE(S0mL X 2)%k
B SRR IRZE NN S SER (10mL) AT 10M S AALBNAKVER (ImL), A 4 7SIF
(10mL X 2) A HL, AHHAE KRR 4, 238, 7Em)s Nk, H216% C2 (1.4
g, 90%4LRE, 871%r%), HiIEHT T 4.
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'H NMR (400 MHz, CD30D) § 3.27 (t, 2H), 3.77 (s, 2H), 4.56 (t, 2H), 6.59 (dd 1H), 6.81
(dd, 1H) ppm; LC-MS:m/z 168.1 [M+H]".

SR 4. PR Co-FRIF —EtmE-5-25) i (C3)

B A 2-UR-1-5-4- (R-2-%e- 1% 2K (C3-2)

F
F
Br
Br -
]
OH =
C3-1 C3-2

ETERN 2L B B = RN €3-1 (87 g, 455.5mmol), T NN-—HF
FEH B (800 mL) o I ZUE Bk R =R, AEVKKIE R It 30 40 it i 60%
AL (20 g, 501 mmol). SRR E IR T HHE 15 2805 FIVKOKE@ 2, SRE AR
B (50.9 g, 683.3 mmol). SNV EIR FHEHE 18 /M. M EESE, MAK (1L, HZ
R OTR (1L) ZEEU=IR. A HUAH AR SALEA/K B (500 mL) Jeg—&, A VAR
FRAN T, U, IR BB B R CRMEE: 2% LBE=20:1) Zifkf3
B 7= 5 OReIR A C3-2(80 g, 76.7 %= 2R).,

'H NMR (400 MHz, CDCl3) 8 7.17 (dd, J = 5.5, 3.0 Hz, 1H), 7.05 (dd, J = 9.0, 8.1 Hz, 1H),
6.89 (ddd, J = 9.1, 3.7, 3.2 Hz, 1H), 4.66 (d., J = 2.4 Hz, 2H), 2.54 (t, J = 2.4 Hz, 1H) ppm.

MR R 5-IR-6-F-2H-f 4% (C3-3)

R =z
B
r Br 0
O > +
= \ O F
Br
C3-2 c3-3 C3-3b

FETHE 20 mL S0 & PN\ €3-2 (2, 8.7 mmol) fl N, N- - ZFE 7% (15mL).
SRR A AR E 250°C [ 2.5 /N N SERE G, F 2GR 2.5 (100 mL)
ke, 2N SRERURRFR 2 N, N-Z B0k . AU A S BA7KIER (S0mL) ¥
B AV T, U8, IR B R s R R
Bk: ZPRZME=20: 1) 4ifbi3%) C3-3 M1 C3-3b IAECHLIRIE S (1.88 g, 94 %7 Z).,

A= ik 6-F-2H-1UF-5-1F (C3-4)
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F R
Br NC
_—
\ P \_°
C3-3 C34

FETFE) 500mL = KM C3-3 Al C3-3b AR AIIIRIB 54 (20.2¢, 882
mmol), F L& (13.5g, 115 mmol), F/K NN “HHREFER (250 mL) 1Py =R F B
(102 g, 8.8 mmol)o MIBAEE TR FAT 110 °C THeH: 18 /bt M 5EEEST,
AHBEE, WA 1LAK, FZBRZE (500 mL) B =K. 75U H Rk
W (500 mL) Pe¥—k, AHVAHABRBRI TS, il WRIREF IR . TR
K CRRE: M8 ZEE=50:1~10:1) 2ifb13 307 5 Ak C3-4 (8.12 g, 52.6 %7=%).
C3-3b ALk 7 Bk 25

'H NMR (400 MHz, CDCl3) § 7.02-6.85 (m, 2H), 6.70 (dt, J = 10.0, 1.8 Hz, 1H), 6.07 (dt,
J =10.0, 3.6 Hz, 1H), 4.88 (dd, J = 3.6, 2.0 Hz, 2H) ppm; LC-MS: m/z 176.1 [M+H]*,

AP ik (6-FR AT A g-5-38) L) ZULHIRT B (C3-5)

R R
BocHN
NC
\ [0} (o]
C3-4 C3-5

7E 500mL R KON C3-4 (4.6 g, 26.3 mmol), BOC BREF (7.45 g, 34.1
mmol), B (200mL) 1 10%405% (1.6g, 50%). RBRSEHE/SENM 5 5580, RiE
B EAAERGR IR, EEA IR 60°C Hitft . NG, BHIBIRE, RN
WL UE, EIRAE SR AL G C3-5(7.4g, 100%), BT .

'H NMR (400 MHz, CDCl3) § 6.81 (t, J = 9.1 Hz, 1H), 6.70 (dd, J = 9.0, 4.9 Hz, 1H), 4.75
(s, 1H), 4.32 (d, J = 5.2 Hz, 2H), 4.18-4.05 (m, 2H), 3.49 (d, J = 1.8 Hz, 2H), 2.86 (1, J = 6.4
Hz, 2H), 2.10-1.91 (m, 2H), 1.45 (d, J = 8.0 Hz, 9H) ppm; LC-MS: m/z 226.1 [M-tBu+H]".

BRI RAME (6-FIRIF ENtng-5-5) Fi% (C3):
F R
BocHN HoN

—_—

C3-5 Cc3
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7E 50mL R AR €3-5 (1.0 g, 3.55 mmol) A1 10 mL HCl/ FEfEER (4
M), =R 4 DB RN, BAEMERE TR, [20EY C3 (612mg, 95%
FRED, A GE A,

'H NMR (400 MHz, CD30D) § 6.98 (t, J = 9.2 Hz, 1H), 6.86 (dd, J = 9.1, 5.1 Hz, 1H),
4.28-4.07 (m, 4H), 2.89 (t, J = 6.4 Hz, 2H), 2.14-2.01 (m, 2H) ppm; LC-MS: m/z 182.1 [M+H]*.

S 52 8-¥-N-(((1aR,6bR)-5-8-1a,6b- % TH-FR A I [b] 25 I W e -6- 3% ) FF 3K )-
[1,2,4] =MEJF[4,3-c] W IE-5- 1 (B1)

NS N’N\7 d
™ N e
N * — B )—NH
Br—{ /—Cl TN\
N
D Cl-a B1 F

7E 100mL ¥ R R ZIIMALEY) Cl-a =H 48] EE (1.0g, 3.41mmol), L&Y
D (0.95g, 4.09mmol), =ZJ% (0.69g, 6.82mmol), ZJF (20mL), =id$tHE 3 /A,
RBIESHRSE, AR B (80mL) FBEER, AHUHAHWAE K (QomL*2) ¥, A
BUAH & oK BRIR B T4, IR 46, SrEIR A E T4t (JizhiH: PE:EA=30:1 %
PE:EA=10:1) 3E11LAY) B1 (1.2g, 2K 94%).

'H NMR (400 MHz, DMSO-ds) 8 9.50 (s, 1H), 8.87 (d, J = 4.5 Hz, 1H), 7.85 (s, 1H), 6.94
(t.J = 9.5 Hz, 1H), 6.77 (dd, J = 8.7, 3.7 Hz, 1H), 4.92 (t, J = 5.2 Hz, 1H), 4.79 (p. J = 9.7 Hz,
1H), 2.88 (dt, J = 8.7, 4.5 Hz, 1H), 0.97 (dd, J = 14.4, 5.7 Hz, 1H), 0.10 (s, 1H) ppm; LCMS:
m/z 376.0 [M+H]*.

{8 I SEiE] 5 17745, B D 2518 C1-b. C2 1 C3 = Bi433 6] & B2. B3 1 B4,
Wk 2 fros.

x2
il H LR o iaEN Pag iR €
I
LS
B2 | 8-1R-N-(((1aS,6bS)-5- N;N\Z ] HO LCMS: m/z 376.0 [M+H]*
-la,6b- ~&E-1H-} Br{’\i)—NH
PRI [b] 2K 15 R -6- -
F)FE)-[1,2,4] =
I [4,3-c]mEIE-5-Jl%
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B3 | 8-7R-N-((5-%-2,3-— N;N\7 o LCMS: m/z 364.0 [M+H]*
AZEFFIRNG-4-2E) Br{:/%NH
FH)-[1,2,4] =M [4,3- -
c] M IE-5- %
B4 | 8-IR-N-((6-# i be-5- N(N\z 5 | 'HNMR (400 MHz, DMSO-ds) §
B L )-[1,2,4] =k Br{ N/>—NH 9.35 (s, 1H), 8.57 (s, 1H), 7.50 (s,
FF[4,3-c] g -5-ix - 1H), 6.91 (t, J = 9.2 Hz, 1H), 6.71

(dd, J = 9.0, 4.8 Hz, 1H), 4.63 (d, J
= 4.6 Hz, 2H), 4.10-3.97 (m, 2H),
2.85(t,J = 6.4 Hz, 2H), 1.95-1.84
(m, 2H) ppm; LCMS: m/z 378.0
[M+H]*

SEHEH] 6: 8-([1,2,4] = MEIF[1,5-a] LI -8-55)-N-((5-F-2,3- IR IR -4- 3 F 5 )-
[1,2,4] =M IF[4,3-c]ENE-5-f%

B [1,2,4] =P IF[1,5-a] L nE-8- LB FR(E1):

T 30 mL B 1, AR KON 8-1R-[1,2,4] =M 3 [1,5-a] ik BE (200 mg, 1.01 mmol),
RUPHNEE OB EEEE (513 mg, 2.02 mmol), A 1,17-X0 R RE i — %2k — &L 4E (35 mg,
0.05 mmol), FEERE (198 mg, 2.02 mmol) VAT 10 ml T 1,4- SN . &AM
B, PR RS R 120°C FEAERE 12 AN A HIEEE, LOMS kil RHE A
T EB1, RMAREATIEAE, BB T —5 KA,

LCMS: m/z 164.0 [M+H]*

R 8-([1,2,4] =M FF[1,5-a] ML -8- 3L )-N-((5-F-2,3- A K FFWelRg -4- 3 ) FF L )-
[1,2,4] =M [4,3-c]WEIE-5- 1% :

N N
NN N
7\ N o ™ o
N OH +  Br )—NH — 7/ N NH
A N\ \ ./
NaN N N
NN
A
B3 F F
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iR AR B RRBLE A, RO A B3 (100 mg, 0.27 mmol), 1,17-X{ 2K
M Rk & AT (21 mg, 0.03 mmol), BREZH (76 mg, 0.54 mmol) Fl H20 (2mL),
BABGE— 80, BB R 85°C JaHE 2 NN AEIE R, KRN RIS
TNBEUKK(30mL) H, B 2.8 2,85 (30 mLx2) A B & H A LA, FTEKBREREN T4, 113,
PEWBR AT« TR CAEFE LURIT A R (LR LB P EE=10: DAL 40> 5,
AL RO AR 2 8-([1,2,4] =MEFF(1,5-a] EBE-8-2E)-N-((5-A-2,3- AR I LI
4B IE)-[1,2,4] =M FE[4,3-c]EIE-5-% (39 mg, FEEK 35 %), (A,

'H NMR (400 MHz, DMSO-ds) § 9.56 (s, 1H), 9.51 (s, 1H), 9.19 (dd, J = 7.6, 0.9 Hz, 1H),
8.98 (s, 1H), 8.93 (dd, J = 6.7, 1.0 Hz, 1H), 8.63 (s, 1H), 7.43—7.38 (m, 1H), 7.01-6.95 (m, 1H),
6.73 (dd, J = 8.6, 3.9 Hz, 1H), 4.79 (s, 2H), 4.56 (t, J = 8.7 Hz, 2H), 3.33 (d, J = 8.8 Hz, 2H)
ppm; LCMS: m/z 403.1 [M+H]*.

FEHISEIER] 6 B9777%, LA 8-TR-[1,2.4] =MEJF[1,5-a]ib e A1 b (Al 44 B1 sk n] DL
AN LS

SEHER] 7. 8-([1,2,4) =MEFE[1,5-a) itk E-8-3E)-N-(((1aR,6bR)-5-F-1a,6b- & -1H-I P 47 7
[b] 2R JF: 10Kk Ihg -6-22 ) FF 4 )-[1,2,4] =R J T[4, 3] W IE-5- %

N N

N
7\
O

N

.N
\

Z.

'H NMR (400 MHz, DMSO-ds) 8 9.44 (s, 1H), 9.37 (s, 1H), 9.05 (d, J = 7.4 Hz, 1H), 8.78
(d, J = 6.6 Hz, 1H), 8.48 (s, 1H), 7.26 (t, J = 7.2 Hz, 1H), 6.85-6.79 (m, 1H), 6.65 (dd, J = 8.6,
3.8 Hz, 1H), 4.82 (d, J = 6.1 Hz, 1H), 4.79 (d, J = 3.4 Hz, 2H), 3.04 (d, J = 5.2 Hz, 1H), 2.83
(dd, J = 9.2, 4.3 Hz, 1H), 1.10 (s, 1H), 0.92-0.82 (m, 1H) ppm; LCMS: m/z 414.8 [M+H]*.

18 I SEHEMF) 6 B977V5, LA 8-VRKIE IE[1,2-a] itk uE Al ()44 B3 yJ50R AT L& R B T 4k
AW

S5 8: N-((5-8-2,3- ~ZR IR -4-J ) R 5 )-8-(IWK PRk I [ 1,2-a ML e -8- 5 )-[ 1,2,4] =
W Jf[4,3-c ] e -5- i

_N

N\\7
/N /N P
N\ N

N
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'H NMR (400 MHz, DMSO-ds) § 9.67 (s, 1H), 9.56 (s, 1H), 8.90 (s, 1H), 8.80 (d, J = 6.7
Hz, 1H), 8.55 (d, J = 5.8 Hz, 1H), 8.05 (d, J = 1.0 Hz, 1H), 7.66 (d, J = 0.9 Hz, 1H), 7.08 (t, J
= 7.0 Hz, 1H), 7.02-6.93 (m, 1H), 6.72 (dd, J = 8.7, 3.9 Hz, 1H), 4.78 (s, 2H), 4.55 (1, J = 8.7
Hz, 2H) ppm; LCMS: m/z 401.7 [M+H]"*.

I SEREY] 6 (97715, PA 8-TRIKME I [1,2-a] AL e A W) 44 B1 4y J5UREAT BAA P T AL
=xvb

L% 9: N-(((1aR,6bR)-53--1a,6b- - TH-FK A 4 I [b] 28 - e il-6- 3 ) 1 )-8 (1K
M4 [1,2-a] ML e -8-3)-[1,2,4] =M I [4,3-c]MEIE-5-%

N’N\7

N
(e
N\ N
X

QN

'H NMR (400 MHz, DMSO-ds) & 9.50 (s, 1H), 9.42 (s, 1H), 8.86 (s, 1H), 8.64 (dd, J = 7.3,
1.0 Hz, 1H), 8.42 (dd, J = 6.7, 1.1 Hz, 1H), 7.92 (d, J = 1.2 Hz, 1H), 7.53 (d, J = 1.2 Hz, 1H),
6.95 (t,J = 7.0 Hz, 1H), 6.83 (dd, J = 10.3, 8.8 Hz, 1H), 6.66 (dd, J = 8.7, 3.9 Hz, 1H), 4.82 (dt,
J =5.3,2.7Hz, 1H), 4.78 (s, 2H), 2.85 (dd, J = 9.3, 4.5 Hz, 1H), 0.88 (dt, J = 8.9, 6.0 Hz, 1H),
0.00 (ddd, J = 6.0, 3.9, 1.9 Hz, 1H) ppm; LCMS: m/z 413.8 [M+H]".

3 SEHERY 6 (73, L 8-1R-[1,2,4) =M1 [4,3-a] Atk Ig A1 b 8] 44 B1 9 J5RFAT BL A%,
LR &4

SEiE ] 10: 8-([1,2,4] =M [4,3-a] L ME-8-FE)-N-(((1aR,6bR)-5-F.- 1a,6b- & -1H-}A A
A E (DI 2R T TR IE-6-J5) FF A )-[1,2,4] =M IF[4,3-c | B IE - 5- i

N'N\7

I
\ N/>—NH

N
Q\N,N

'H NMR (400 MHz, DMSO-ds) & 9.42(s, 1H), 9.32 (s, 1H), 9.00 (d, J = 7.4 Hz, 1H), 8.68
(d, J = 6.6 Hz, 1H), 8.35 (s, 1H), 7.25 (t, J = 7.2 Hz, 1H), 6.85-6.79 (m, 1H), 6.63 (dd, J = 8.6,
3.8 Hz, 1H), 4.82 (d, J = 6.1 Hz, 1H), 4.79 (d, J = 3.4 Hz, 2H), 3.04 (d, J = 5.2 Hz, 1H), 2.83
(dd, J = 9.2, 4.3 Hz, 1H), 1.10 (s, 1H), 0.23-0.18 (m, 1H) ppm; LCMS: m/z 414.8 [M+H]*.

fERISRIEY] 6 HIJ7i%, BA 7-VRIKE IR (1,2-a] A BE A b [E) 44 B3 9 J50REAT DA B R AL
HH:

SEHEM 11: N-((5-9-2,3- ~E R eI -4- ) B J8)-8- (K IR I [ 1,2-a] itk i -7-54)-[ 1,2.4]
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(4,3 W IE -5l
— ) N>_
N NH
“\’N/ 7N\

'H NMR (400 MHz, DMSO-ds) § 9.52 (s, 1H), 8.84 (s, 1H), 8.69 (s, 1H), 8.59 (d, J = 7.2
Hz, 1H), 8.32 (s, 1H), 7.95 (s, 1H), 7.66 (dd, J = 7.3, 1.7 Hz, 1H), 7.60 (d, J = 0.9 Hz, 1H), 7.02-
6.89 (m, 1H), 6.72 (dd, J = 8.6, 3.9 Hz, 1H), 4.75 (s, 2H), 4.55 (t, J = 8.7 Hz, 2H), 3.31 (t, J =
8.7 Hz, 2H) ppm; LCMS: m/z 401.8 [M+H]*.

fERISRIEY] 6 HI771%, PA 6-IRIKME IR 1,2-a] AL BE AT b [E) 44 B3 50kl DA B R AL
=1

SR 12: N-((5-FR-2.3- A I -4- 3 B )-8 (BRI I [1,2-a] ML IE -6-32)-[ 1,2,4]
=G [4,3-c]BEIE-5- i

(\

o]

/>—NH

F

'H NMR (400 MHz, DMSO-ds) § 9.60 (s, 1H), 9.52 (s, 1H), 8.79 (s, 1H), 8.21 (s, 1H), 8.12
(s, 1H),7.90 (dd, J = 9.6, 1.7 Hz, 1H), 7.65 (d, J = 9.5 Hz, 1H), 7.60 (s, 1H), 7.04-6.91 (m, 1H),
6.71 (dd, J = 8.8, 3.8 Hz, 1H), 4.74 (s, 2H), 4.55 (t, J = 8.7 Hz, 2H), 3.26 (1, J = 8.7 Hz, 2H)
ppm; LCMS: m/z 401.8 [M+H]*.

R SEMER 6 19773, LA 6-IRRAEME I [1,5-a] ¥ g Al b E] 4K B3 Jy JkFAT L& A BA T AL
=

LGB 13: N-((5-9-2,3- KR IFIRIE-4-F5) B 5)-8- (L R I [1,5-a] M e -6-3E)-[1,2.,4]
IR [4,3-c W5

N
NC Y °
L
E<N 7N\

N/
F

'H NMR (400 MHz, DMSO-ds) § 9.94 (s, 1H), 9.55 (s, 1H), 9.29 (d, J = 2.0 Hz, 1H), 8.91
(s, 1H), 8.40 (s, 1H), 8.27 (d, J = 2.3 Hz, 1H), 7.02 — 6.92 (m, 1H), 6.80 (s, 1H), 6.72 (dd, J =
8.7, 3.7 Hz, 1H), 4.76 (s, 2H), 4.56 (t, J = 8.6 Hz, 2H), 2.06 — 1.90 (m, 2H) ppm; LCMS: m/z
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402.8 [M+H]*.

i FISEER] 6 (10, BL 6-3-[1,2,4] =M F[4,3-al itk me Rl (@44 BT R JEORNAT LA AL
LAY

SR 14: 8-([1,2,4] =M [4,3-a] L BE-6-J5)-N-(((1aR,6bR)-5- 3R~ 1a,6b- & -1H- A
J (D] 2R R -6- ) FF )~ [ 1,2,4] =W FF[4,3-c ]I -5- %

'H NMR (400 MHz, DMSO-ds) 8 9.71 (s, 1H), 9.57 (s, 1H), 9.46 (s, 1H), 8.99 (s, 1H), 8.30
(s, 1H), 8.07 (dd, J = 9.8, 1.3 Hz, 1H), 7.87 (d, J = 9.7 Hz, 1H), 6.98-6.92 (m, 1H), 6.78 (dd, J
=8.7,3.8 Hz, 1H), 4.93 (1, J = 4.5 Hz, 1H), 4.88 (1, J = 9.2 Hz, 2H), 2.96-2.90 (m, 1H), 1.23 (s,
1H), 1.02-0.97 (m, 1H) ppm; LCMS: m/z 415.1 [M+H]"*.

S 6 1771, BA 7-35-[1,2,41 =M JE[1,5-a itk me AT (8 48 BT A JERN AT LA
LA

SEEB 15: 8-([1,2,4] =MEFE[1,5-a] b mE-7-3E)-N-(((1aR,6bR)-5-F- 1a,6b- & - 1H-}AH
I FE DI AR IR -6-38) F 5E)-[1,2,4] =M I [4,3-c ] e - 5-

N
N~ X
O
—~N
PSS

'H NMR (400 MHz, DMSO-ds) § 9.57 (s, 1H), 9.06 (s, 1H), 8.99 (d, J = 7.3 Hz, 1H), 8.88
(s, 1H), 8.50 (s, 1H), 8.47 (s, 1H), 8.01 (dd, J = 7.4, 1.7 Hz, 1H), 7.02-6.92 (m, 1H), 6.78 (dd, J
=8.7,3.9 Hz, 1H), 4.94 (dd, J = 5.4, 1.7 Hz, 1H), 4.91 (d, J = 4.2 Hz, 2H), 2.97-2.90 (m, 1H),
1.23 (s, 1H), 1.00 (dd, J = 5.7, 3.1 Hz, 1H) ppm; LCMS: m/z 415.1 [M+H]*.

FEFISEREY] 6 197515, Lh 6-IR KM [1,2-a) Wt W A ep )4 B3 9 J5URERT LA BA T AL
“:

TR 160 N-((5-F-2,3- AR IFIRIE-4-F) FF L) -8- (K e IR 1,2-a] Mz -6-3)-[1,2.4]
ZIEIE[4,3-c ] IE -5
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N

N\\7

N= N
= NH
S

F

'"H NMR (400 MHz, DMSO-ds) § 9.88 (s, 1H), 9.52 (s, 1H), 9.20 (s, 1H), 8.89 (s, 1H), 8.33
(s, 1H), 8.11 (s, 1H), 7.75 (s, 1H), 6.96 (s, 1H), 6.72 (s, 1H), 4.65 (d, J = 77.8 Hz, 4H), 3.57 (s,
2H) ppm; LCMS: m/z 402.8 [M+H]*.
R SERER 6 (97573, LA 6-T5E eI [1,5-a it e A P E] 44 B3 R JEURFAT LA B UL R Ak
EH):
SEREMH] 17: N-((5-9-2.3- EURIF BRI -4-56) B JE)-8- (LR IR [1,5-a L i -6-35)-[1,2.,4]
IR [4,3-c W E-5- 1
NN
O
— N
g
'H NMR (400 MHz, DMSO-ds) 8 9.78 (s, 1H), 9.54 (s, 1H), 8.82 (s, 1H), 8.29 (s, 1H),
8.04 (d, J =2.2 Hz, 1H), 7.92 (dd, J = 9.5, 1.5 Hz, 1H), 7.79 (d, J = 9.3 Hz, 1H), 7.01 — 6.92 (m,
1H), 6.72 (dd, J = 8.7, 3.9 Hz, 1H), 6.65 (d, J = 1.4 Hz, 1H), 4.75 (s, 2H), 4.56 (t, J = 8.7 Hz,
2H), 3.31 (s, 2H) ppm; LCMS: m/z 401.8 [M+H]*.
fERISRIES] 6 19771, BA 3-V5HE e I 1,5-a] w0 eh (F) 44 B3 Sy J50REAT P& i B TR AL
)
SEHEH 18: N-((5-9-2,3- ~Z R I eI -4-J) FF J8)-8- (ML IR I [ 1,5-a] M e -3-5)-[ 1,2.4]
T[4, 3-c MR IE-5-

N
N\ \7
N

O
N=
| /—NH
8_<:N

\ N
F

'H NMR (400 MHz, DMSO-ds) § 9.51 (s, 1H), 9.25-9.19 (m, 2H), 8.80 (s, 1H), 8.71 (dd, J
= 4.0, 1.7 Hz, 1H), 8.64 (s, 1H), 7.17 (dd, J = 7.0, 4.1 Hz, 1H), 7.00-6.93 (m, 1H), 6.72 (s, 1H),
4.74 (s, 2H), 4.55 (1, J = 8.7 Hz, 2H), 3.31 (d, J = 8.8 Hz, 2H) ppm; LCMS: m/z 402.8 [M+H]*.

St 6 BITTiE, LA 7-IR78 I [d]WEMEAT h a] {4 B3 DA S5Ok Al BL G L M L A4
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SEH] 19: 8-(ZK I [d]HEME-7-J)-N-((53-F-2,3- ~E K FFMehpg-4-J8) A JE)-[1,2,4) =M 3F:
[4,3-c]WEIE-5-f%

N
mﬁ

N O
\ ’\{>—NH

N O
A% F

'H NMR (400 MHz, DMSO-ds) § 9.53 (s, 1H), 8.86 (s, 1H), 8.83 (s, 1H), 8.49 (d, J = 7.7
Hz, 1H), 8.41 (s, 1H), 7.79 (d, J = 7.8 Hz, 1H), 7.54 (1, J = 7.9 Hz, 1H), 7.01-6.93 (m, 1H), 6.72
(dd, J = 8.6, 3.9 Hz, 1H), 4.77 (s, 2H), 4.56 (, J = 8.7 Hz, 2H), 3.32-3.30 (m, 2H) ppm; LCMS:
m/z 402.8 [M+H]".

R SEHER] 6 7715, LA 4-1R-2-F BRI [dWEREAN ()44 B3 Dy J5URkA] BL& AR
a=x/F

SR 20: N-((5-98-2,3- A K IR IR -4- 36 ) 1 JE)-8-(2- FF DL 2 I [ WM -4-3)-[1,2,4]

= [4,3-c ] E-5- 1%
.N
N X
™ .
NH

\_\/

O__N

T F

'H NMR (400 MHz, CDCl3) & 8.97 (s, 1H), 8.56 (s, 1H), 8.24 (d, J = 7.4 Hz, 1H), 7.54-
7.38 (m, 2H), 6.88-6.75 (m, 1H), 6.61 (dd, J = 8.7, 3.9 Hz, 1H), 6.47 (s, 1H), 4.72 (d, J = 5.3
Hz, 2H), 4.57 (t, J = 8.7 Hz, 2H), 3.37 (t, J = 8.7 Hz, 2H), 2.66 (s, 3H) ppm; LCMS: m/z 416.8
[M+H]*.

SEHEB] 21: N-((5-F-2,3- A2 FFIRIE -4- 35 ) B JE)-8-(6- Pk I JF [ 1,2-a] ML 1 -8- 3 )-
[1,2,4] =M I[4,3-c]MEIE-5-f%

B (- -5 FUE-3- 30 EllER (E2)

Br HO. ,.OH
NH.
2 | 2 . a ] NH2
N N
F F X
E2

7E 25 mL B RN 3-7R-5-Fkme-2-f% (0.3 g, 1.57 mmol), BCHIER AN B i
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(598 mg, 2.36mmol), 1,17-A AR ek &4 (115 mg, 0.157 mmol), M 2K
FEBE 8k (87 mg, 0.157mmol), FERAH (385 mg, 3.93 mmol), 1,4- 4753 (10mL),
BAURY, FERE R BACPAHERE 11I0CREL 4 /N MRS, HERT TPk
N, FEHLifk. LCMS: m/z 156.8 [M+H]*.

LR 8-(2- -5 I -3- J5)-N-((5--2,3- &8 I Wk MR -4- 5 FF ) -[1,2.4] = 1k
I [4,3-c] g -5-1Z (E2-2):

N N

HO._.OH N \7 E N \7

B \ \

N o 7\ N o
N2 4 B J)—NH S \ /—NH
| \ _

N N N N
F NH,

E2 B3 F E2-2 F

76— N N )44 B3 (300 mg, 0.824 mmol), 1,17-X{ - ZEFEp — ek —
S4LAR (121 mg, 0.165mmol), BRFESH (342 mg, 2.47 mmol), —% NFF-H20 (12mL4:1),
BAARY, FERE R S P FHE A 80°C ML 1 /N o S ML 4E H » FEH 2,18 2. BR(10 mLx3)
B A IANAE, ToKBREREA T, 198, IR IRAT . TR ARYIH Flash 24k (FRE:
IR BE=1: 20) 153 E2-2 (300 mg, 87%7=%), N A,

'H NMR (400 MHz, DMSO-ds) & 9.49 (s, 1H), 8.80 (s, 1H), 7.99 (d, J = 2.9 Hz, 1H), 7.68
(s, 1H), 7.49 (d, J = 9.0 Hz, 1H), 7.00-6.92 (m, 1H), 6.71 (dd. J = 8.7, 3.8 Hz, 1H), 5.71 (s, 2H),
4.71 (s, 2H), 4.55 (s, 2H), 3.36 (s, 2H), LCMS: m/z 395.8 [M+H]".

AYR=: N-((5-T-2.3- AR HIRIE-4- ) 1 JL)-8-(6- FRUK I [ 1.2-a ] ML -8-J5)-[1,2,4]
=T [4,3-c] M e -5

RN RN
Va\ N 0 7\ N o
\ /) —NH _— \ /) —NH
N= N &/\ N
NHZ N |
E2-2 F F

7625 mL B RPN E2-2 (80 mg, 0.2 mmol), 2-5.Z (159 mg, 2.0 mmol),
TREZA (28 mg, 0.2mmol), ZE (5mL), FHEZE 90°CHiF: 5 NI, N4 H A, H
LR BEGO ML) H . AIFANUAE, ToKERBRI T uE, MR IR . SRR
H Flash (FEE: 2. ZE=1:50) 204k 2] N-((5-F-2,3- SR IFWig-4-J5) 1 J5)-8-(6-
IR I [ 1,2-a] ML - 835 )- [ 1,2,4]) = 8 I [4,3-c] B I -5-F% (8 mg, 9.4% 77 2 ), ik ot (i [d 44

'"H NMR (400 MHz, DMSO-ds) § 9.85 (s, 1H), 9.56 (s, 1H), 9.00 (s, 1H), 8.95 (dd, J = 11.1,
2.3 Hz, 1H), 8.78-8.74 (m, 1H), 8.05 (s, 1H), 7.72 (s, 1H), 7.00-6.94 (m, 1H), 6.71 (dd, J = 8.6,
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3.8 Hz, 1H), 4.79 (s, 2H), 4.55 (t, J = 8.7 Hz, 2H), 3.35 (s, 2H) ppm; LCMS: m/z 419.8[M+H]".
i FsEitt) 21 BBE=07, BL 3-8 1LL1- =8 A be-2- B A bk B2-2 AR Rk AT
LA L A )
SEHEM] 220 N-((5-9R-2,3- 52K FFIK I -4- 3L ) B JE)-8-(6- UK e [ 1,2-a] MHL i -8- 5L )-
[1.2.4] =MEFF[4,3-c]WENE-5- %
E

7\ /\H,H
N

\\NN/)

CF3

F

'"H NMR (400 MHz, DMSO-ds) § 9.66 (s, 1H), 9.57 (s, 1H), 9.09 (dd, J = 11.1, 2.3 Hz, 2H),
8.80 (d, J = 3.0 Hz, 1H), 8.63 (s, 1H), 7.02-6.96 (m, 1H), 6.73 (dd, J = 8.7, 3.8 Hz, 1H), 4.82
(s, 2H), 4.54 (s, 2H), 3.29 (d, J = 8.8 Hz, 2H) ppm; LCMS: m/z 487.7 [M+H]".

R SEREn) 21 HIR=1T7E, BL 2-5-3- AR IR SBE AT R4 E2-2 24 5B AT DA
A A

LB 23: 2. 6-F-8-(5-(((5-F-2.,3- A IR -4-38) FF 38 & JE)-[1,2.4] =M 5F:
[4,3-c B IE- 8- ) BRI JF [ 1,2-a] WL NE-3-FR IR IR

\

\ />—NH

0,
//O

'H NMR (400 MHz, DMSO-ds) § 9.63 (s, 1H), 9.56 (s, 1H), 9.26-9.19 (m, 1H), 9.14-9.05
(m, 2H), 8.41 (s, 1H), 7.01-6.93 (m, 1H), 6.72 (dd, J = 8.6, 3.8 Hz, 1H), 4.80 (d, J = 5.0 Hz, 2H),
4.55(t, J = 8.7 Hz, 2H), 4.41 (q, J = 7.1 Hz, 2H), 3.30 (s, 2H), 1.38 (t, / = 7.1 Hz, 3H) ppm;
LCMS: m/z 491.7 [M+H]".

sy 21 DER=KIT5E, U 2-S Sl QR CEEAT (a4 B2-2 9 R AT LA AL
AN L&

SCEG] 24: 23 6--8-(5-(((5-T-2,3- IR FFIRIE-4-38) 30 R ) [1,2,4] = JF
[4,3-c] W IE -8-3k)-2- F FE IR I I 1,2-a] ML IE-3-FR R

4
z

%%

83



WO 2021/032004 PCT/CN2020/109232

N
R NCY

N
i
\/oh/\N
5 F

'H NMR (400 MHz, DMSO-ds) & 9.64 (s, 1H), 9.58 (s, 1H), 9.22 (s, 1H), 9.08 (d, J = 10.8

(e}

Hz, 2H), 7.03-6.94 (m, 1H), 6.72 (dd, J = 8.7, 3.8 Hz, 1H), 4.80 (s, 2H), 4.55 (t, J = 8.7 Hz, 2H),
4.40 (q,J = 7.1 Hz, 2H), 3.27-3.29 (m, 2H), 2.68 (s, 3H), 1.39 (t, J = 7.1 Hz, 3H) ppm; LCMS:
m/z 505.8 [M+H]".

3 SEiEf] 21 (3%, BA 3-1R-5-GUknE-2- % . S A RER A 44k B3 S J5URLAT LA
F AT E )

SEHER] 25: 8-(6-FIBKIE FE[1,2-a] L HE -8-F)-N-((5-F-2,3- - SR H WK Mg -4- 3k ) B O )-
[1,2,4] =MEFF[4,3-c W IE-5- 1%

.

N
cl NS

LN 0
Save

N
&N

'H NMR (400 MHz, DMSO-ds) & 9.80 (s, 1H), 9.55 (s, 1H), 9.07-8.91 (m, 2H), 8.83 (d, J
= 1.8 Hz, 1H), 8.03 (s, 1H), 7.72 (s, 1H), 7.02-6.93 (m, 1H), 6.72 (dd, J = 8.6, 3.8 Hz, 1H), 4.78
(s, 2H), 4.55 (t, J = 8.7 Hz, 2H), 3.31 (s, 2H) ppm; LCMS: m/z 435.8 [M+H]*.

R SRRE] 21 197795, BA 3-IR8-5-FEnE -2-i% | 3-5- 1,1, 1-=FUA S -2- B Al v 7] 44 B3
N ERA] LA AN E )

KB 26: 8-(6-F-2-(— I H Z)RIEF[1,2-a] EIE-8-2)-N-((5-9-2,3- ~E IR FFIRIE-
4-H) PR )-[1.2,4] =W IF(4,3-c] W IE-5-

.N
Cl N\ N

z
o]

'H NMR (400 MHz, DMSO-ds) § 9.90 (s, 1H), 9.60 (s, 1H), 9.09 (d, J = 2.0 Hz, 1H), 8.91
(s, 1H), 8.66 (s, 1H), 6.99-6.91 (m, 1H), 6.70 (dd, J = 8.7, 3.8 Hz, 1H), 4.80 (s, 2H), 4.52 (t, J =
8.7 Hz, 2H), 3.33 (s, 2H) ppm; LCMS: m/z 503.7 [M+H]*.
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i SRR 21 7738, DL 3-1R-5-Fne-2-f . SRR (7] B3 S JEURNAT BLA &
LA

SR 27 N-((5-F-2.3- AT IR I -d- J ) I )-8-(6- 98L-2- FF LK F [ 1,2-a] PHE e -
8-3)-[1,2,4] =M If:[4,3-c]MEIE-5-J1

N
F, N\\7 .
IN\_(
O
N— N

N

F

'H NMR (400 MHz, DMSO-ds) § 9.84 (s, 1H), 9.55 (s, 1H), 8.96 (s, 1H), 8.89 (dd, J = 11.1,
2.3 Hz, 1H), 8.71-8.65 (m, 1H), 7.78 (s, 1H), 7.03-6.94 (m, 1H), 6.72 (dd, J = 8.6, 3.8 Hz, 1H),
4.80 (s, 2H), 4.55 (t, J = 8.7 Hz, 2H), 3.31 (t, J = 8.9 Hz, 2H), 2.41 (s, 3H) ppm; LCMS: m/z
433.8 [M+H]".

P SEip] 21 (759, LA 3-1R-5-FF 3Lt E2- . 2-5 /A )44 B3 Ay OB AT LA
BRI A

SR 28: N-((5-9R-2.3- A IFIRIG-4-5) FF Ik )-8-(6- FF SR I [1,2-a ML I -8-J)-

[1,2,4] =M 3 [4,3-c | BE0E-5- 1%
.N
N\ D]
/ \ N (0]
\ /—NH
N \ N
X

gt F

'H NMR (400 MHz, DMSO-de) 8 9.73 (s, 1H), 9.62 (s, 1H), 8.96 (s, 1H), 8.75 (s, 1H), 8.41
(s, 1H), 8.01 (s, 1H), 7.66 (s, 1H), 7.07-7.00 (m, 1H), 6.78 (dd, J = 8.7, 3.9 Hz, 1H), 4.84 (s, 2H),
4.62 (t, J = 8.7 Hz, 2H), 3.38 (s, 2H), 2.44 (s, 3H) ppm; LCMS: m/z 415.8 [M+H] *.

st 21 7732, DA 3-1R-6-FF ke -2-fi . 2-S AR a4k B3 A Jikbar L
BT A

STt 29: 8-(3,5- - FF IR ML IR 1,2-a] M IE -8-FE)-N-((5-F-2,3- ~E K IF IR -4-J%)
H)-[1,2,4] = HE I [4,3-c ] B IE-5- %

N
N\\7

A\ N o
\ 2 —NH

N N
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'H NMR (400 MHz, DMSO-ds) & 9.51 (s, 1H), 9.45 (s, 1H), 8.78 (s, 1H), 8.49 (d, /= 7.3
Hz, 1H), 7.34 (s, 1H), 7.00-6.93 (m, 1H), 6.79-6.70 (m, 2H), 4.76 (d, J = 3.4 Hz, 2H), 4.55 (s,
2H), 3.31 (s, 2H), 2.93 (s, 3H), 2.82 (s, 3H) ppm; LCMS: m/z 430.0 [M+H] *.

FEFSERER) 21 9775, DA 3-1R-5- FRERENE-2- %, 3-58-1,1,1- = P e -2- B A1 o ] 4
B3 JyJ5UREAT LA B BL R AL S

KR 30: N-((5-R-2,3- AR IFIRIE-4-2E) FF 2E)-8-(6- FF - 2- (= 970 FF 4 KA 3 1,2-
a] L mE-8-5)-[1,2,4] =P I [4,3-c] i g -5- i

'H NMR (400 MHz, DMSO-ds) § 9.60 (s, 1H), 9.47 (s, 1H), 8.9 (s, 1H), 8.82 (s, 1H), 8.56
(s, 1H), 8.39 (s, 1H), 7.02-6.93 (m, 1H), 6.72 (dd, J = 8.7, 3.8 Hz, 1H), 4.80 (d, J = 4.0 Hz, 2H),
4.54 (t,J = 8.7 Hz, 2H), 3.30 (d, J = 8.7 Hz, 2H), 2.41 (s, 3H) ppm; LCMS: m/z 483.7 [M+H]".

S 21 (7715, DA 3-1R-6-FR JEntne-2- . 2-SUREE A R 44 B3 Dy J5UREAT LA
B A NS

St 31: 8-(3,5- AR IEIBKIEFE[1,2-a ] MEWE-8-J)-N-((5-7-2,3- ~E R I IR -4-J) F

F)-[1,2,4] =M FF[4,3-c]MEIE-5-f%
N'N\7
7\ Y )
Wak
N \ N

N
F

'H NMR (400 MHz, DMSO-ds) & 9.51 (s, 1H), 9.45 (s, 1H), 8.78 (s, 1H), 8.49 (d, J = 7.3
Hz, 1H), 7.34 (s, 1H), 7.00-6.93 (m, 1H), 6.79-6.70 (m, 2H), 4.76 (d, J = 3.4 Hz, 2H), 4.55 (s,
2H). 3.31 (s, 2H), 2.93 (s, 3H), 2.82 (s, 3H) ppm; LCMS: m/z 430.0 [M+H] *.

FEFISEREH 21 (775, DA 3-R-5-FILNE-2-% . 2- ST Hh ()44 B3 Ayl BT A4
A A

SEHEH 32: N-((5-9-2.3- ~F IR IFIRIR-4-JE) FF L )-8-(6- 98L-3- FF AR K IE I [1,2-a L g -
8-3)-[1,2,4] =M I [4,3-c] M -5-f1%
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N
Z N N
RO o
\ 7\

F
F

'H NMR (400 MHz, DMSO-ds) § 9.84 (s, 1H), 9.59 (s, 1H), 8.93 (dd, J = 11.1, 2.4 Hz, 1H),
8.50 (dd, J = 4.0, 2.4 Hz, 1H), 7.52 (d, J = 1.0 Hz, 1H), 6.96 (dd, J = 10.3, 8.7 Hz, 1H), 6.71 (dd,
J=8.6,39Hz, 1H),4.78 (s, 2H), 4.55 (t, /= 8.7 Hz, 2H), 3.34 (s, 6H), 3.32 (s, 4H) ppm; LCMS:
m/z 434.1 [M+H] *.
R SEil] 21 1975, BA 3-1R-6-FR BEntme-2-fi . 2-50 T WA o B] 44 B3 Sy iRk m] A
B AE:
SETEMF] 33 8-(3- -5 B LRI I [ 1,2-a] ML E -8-F2)-N-((5-F-2,3- A I kIR -4-5)
B JE)-[1,2,4] =M I [4,3-c] M e -5-fi%
N
N\ 3

ROREst
N 0\ N

WN £

'H NMR (400 MHz, DMSO-ds) & 9.52 (d, J = 7.0 Hz, 1H), 9.45 (s, 1H), 8.77 (t, J = 4.9 Hz,
1H), 8.48 (d, J=7.4 Hz, 1H), 7.38 (s, 1H), 7.01-6.92 (m, 1H), 6.78 (s, 1H), 6.71 (dd, J = 8.7, 3.9
Hz, 1H), 4.76 (d, J = 4.7 Hz, 2H), 4.55 (t, J = 8.7 Hz, 2H), 3.34 (s, 2H), 3.30 (d, J = 7.0 Hz, 2H),
2.92 (s, 3H), 1.35 (t, J = 7.4 Hz, 3H) ppm; LCMS: m/z 444.0 [M+H] *.

SR 34 N-((5-9-2,3- R IR -4-J ) FF ) -8-(2-( = 40 7P i K e 3 1,2-a L e
-8-3)-[1,2,4] =M FF[4,3-c] W IE-5-

AR BKIEIF(1,2-a]HENE-8- AR (E3-2):

(e}

OH
VA B’O F o /7 N\ _g
\ . — “oH
N= o] \
NH2 F /\(N
CF3
E3 E3-2

7E 25 mL BE N E3 (100 mg, 0.45 mmol), 3-%(-1,1,1-=# A %c-2-F (100
mg, 0.68mmol), 1,4- "%/ (4mL), FHEZE 90CHFE 2 NI LCMS i Ek
R5EAT, RMAH R EREAEAEEZEMAT T2,

LCMS: m/z 230.8 [M+H]*.

AR N-((5-F-2.3- ~ B IR IFIRIE-4-3L) B 5L)-8-(2-(= 900 22k K 1A - 1, 2-a ] ML E-8-
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Ho)-[1,2,4] =M I [4,3-c]MEIE-5- i

7N\ NS N
N—( OH N o
SN + B r\1>—NH — \ />—NH

CF3
E3-2 B3 F

7 b BRI N R A B3 (60 mg, 0.165 mmol), 1,17-X 28—k —
SALAE (12mg, 0.0165mmol), BEFRAT (45mg, 0.33mmol) Al H20 (1mL), & SRY",
FEE SOSA P FHIR 2 80°C R 1 /NI o SRMEEE RS, RSB 20 Z BRZEHL(10 mLx3)
EH . AN, TKBREREN T, 138, JEMRIEIRAE . SR Flash 2lift, (100%
LR TR 153 N-((5-F-2,3- ~E AR IF PRI -4-F ) B JL )-8-(2-( = 980 FF ) WK Fk I [ 1,2-a ] ML g
-8-45)-[1,2,4] =M [4,3-c]WENE-5-ik (55 mg, T1%7™ %), AkREE A,

"H NMR (400 MHz, MeOD) § 9.31 (s, 1H), 9.12 (s, 1H), 8.43 (d, J = 7.2 Hz, 1H), 8.26 (d,
J = 6.6 Hz, 1H), 8.09 (s, 1H), 7.12 (t, J = 7.0 Hz, 1H), 6.85 (t. J = 9.3 Hz, 1H), 6.67 (dd, J =
8.6, 3.9 Hz, 1H), 4.63 (t, J = 8.7 Hz, 2H), 4.12 (s, 2H), 3.42 (t, J = 8.7 Hz, 2H) ppm; LCMS:
m/z 469.8 [M+H]".

SEHEY 35 Hh A4 8-(2-Z ZEMENE-3-2E)-N-((5-9-2,3- AR IFIRIE-4-25) 1 2E)-[1,2,4]
TR [4,3-c]MEIE-5- U (E3-3):

0.0 NS N
B \
N P / B
2 NHz o Br— )—NH - . />—NH
~_N N
E3 B3 F E3-3

7 25 mL & NN 3-(4.4,5,5- V9 B FE-1,3,2- ER I PR-2- ) I g -2- % (220 mg,
1 mmol). H[f){& B3 (300 mg, 0.824 mmol), 1,17-X - ZRFEE — &8k & 48 (100 mg,
0.136mmol), BRI (342mg, 2.47 mmol), A SNH-H.0 (12mL, V/V=4:1), %/5AF
P, AR R S TP IR A 80°C i 1 /N o ML SE W, i .8 Z R (10 mLx3) 2 EL .
HIFANAH, ToRBRERN T8, v, IEMIRERIRAT. BRARYH Flash 264k (FE: 22
Z.FE=1: 20) 193] E3-3 (262 mg, 84%/=3%), NEH ORI,

'H NMR (400 MHz, DMSO-ds) § 9.44 (s, 1H), 8.65 (d, J = 4.7 Hz, 1H), 8.00 (dd, J = 4.9,
1.6 Hz, 1H), 7.60 (s, 1H), 7.49-7.40 (m, 1H), 7.01-6.91 (m, 1H), 6.72 (dd, J = 8.7, 3.8 Hz, 1H),
6.64 (dd, J = 7.3, 4.9 Hz, 1H), 5.71 (s, 2H). 4.71 (d, J = 4.8 Hz, 2H), 4.56 (1, J = 8.7 Hz, 2H),

88



WO 2021/032004 PCT/CN2020/109232

3.32-3.26 (m, 2H) ppm; LCMS: m/z 377.8 [M+H]".
3 st 21 IR =177, PArh (A4 E3-3 AR B EREA] BL& e BL R A G400
SEHEHI 36: N-((5--2,3- BRI WRIE-4-8) F Jk)-8-(2- F AL BRI F 1,2 WL WE-8-22) -
[1,2,4] =M [4,3-c]WEIE-5-1%

N’N\7

Y 0
L
N \ N
%N
F

'H NMR (400 MHz, DMSO-ds) § 9.65 (s, 1H), 9.55 (s, 1H), 8.85 (t, J = 5.2 Hz, 1H), 8.73
(d,J = 6.8 Hz, 1H), 8.44 (d, J = 5.8 Hz, 1H), 7.77 (s, 1H), 7.03-6.93 (m, 2H), 6.72 (dd, J = 8.7,
3.9 Hz, 1H), 4.79 (d, J = 4.9 Hz, 2H), 4.55 (1, J = 8.7 Hz, 2H), 3.30 (d, J = 8.8 Hz, 2H), 2.40 (s,
3H) ppm; LCMS: m/z 415.8 [M+H]*.

fEFSZiEn] 21 ST=151, IRk B3-3 A1 2- SRS N ER AT BLA L M LA
W

SEHEMH] 37: N-((5-9R-2,3- SRRk IRg -4-J ) FF 0 )-8-(3- L IR AL I [1,2-a] L IE-8- J) -
[1,2,4] =M FF[4,3-c]EE-5-f%

N’N\7

LN 0
(O
N N

/QN )

'H NMR (400 MHz, DMSO-ds) § 9.65 (s, 1H), 9.56 (s, 1H), 8.89 (s, 1H), 8.79 (d, J = 7.2
Hz, 1H), 8.25 (d, J = 6.7 Hz, 1H), 7.45 (s, 1H), 7.13 (t, J = 7.0 Hz, 1H), 7.01-6.93 (m, 1H), 6.72
(dd, J = 8.6, 3.9 Hz, 1H), 4.78 (s, 2H), 4.56 (t, J = 8.7 Hz, 2H), 3.33 (d, J = 8.7 Hz, 2H), 2.51
(s, 3H) ppm; LCMS: m/z 415.8 [M+H]".

i FSEiEf] 21 BB =595, Pk E3-3 Al 2-5-3- 5 CA IR LB A JEUR AT LA
A A

L] 38: ZHE 8-(5-(((5-F-2,3- 25 FF Wi -4- 55 B 6503 )-[1,2,4] = 4,3 -c]
W -8 - DK A -1, 2-a ] WEE i - 3- 2 IR B
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Ny

NO z
(-

N N

\/OWN )

o

o]

'H NMR (400 MHz, CDCl3)  9.34 (d, J = 6.6 Hz, 1H), 8.56 (s, 1H), 8.26 (d, J = 7.1 Hz,
1H), 8.16 (s, 1H), 7.62 (s, 1H), 7.20 (t, J = 7.1 Hz, 1H), 6.73 (t, J = 9.4 Hz, 1H), 6.59 (dd, J =
8.6, 3.9 Hz, 1H), 4.66 (d, J = 4.6 Hz, 2H), 4.53 (1, J = 8.7 Hz, 2H), 4.46 (q, J = 7.1 Hz, 2H),
3.35 (t, J = 8.7 Hz, 2H), 1.46 (t, J = 7.1 Hz, 3H) ppm; LCMS: m/z 473.8 [M+H]".

i I Sgitfs] 21 BH=1007E, PLIafA E3-3 A 2-50 T B N ERI AT DLA R UL Rk &
W

SEHH] 39: 8-(3- 2L FEKIE I [1,2-a] ML e -8-FE)-N-((5-F-2,3- I Wi -4-FL) B 3 )-
[1,2,4] =MEFF[4,3-c W IE-5- 1%

N(N\7

N
P \ /) —NH
{ N

(e]

4
N
N

F

'H NMR (400 MHz, DMSO-ds) § 9.72 (s, 1H), 9.35 (t, J = 5.2 Hz, 1H), 8.83 (d, J = 6.8 Hz,
1H), 8.22 (d, J = 7.3 Hz, 1H), 8.12 (s, 1H), 8.05 (s, 1H), 7.63 (t, J = 7.1 Hz, 1H), 6.97 (dd, J =
10.3, 8.7 Hz, 1H), 6.72 (dd, J = 8.7, 3.9 Hz, 1H), 4.77 (d, J = 5.0 Hz, 2H), 4.56 (t, J = 8.7 Hz,
2H), 3.10-2.98 (m, 2H), 1.39 (t, J = 7.4 Hz, 3H) ppm; LCMS: m/z 430.0 [M+H]".

i I SEitf] 21 B =598, P ilA E3-3 Al 2-&(-3- 25 3L TR IS A JEURE T LA i A
A

SEHE] 40 8-(3-2K B AEIK L I [1,2-a] ML IE -85 )-N-((5-F8-2,3- K I kg -4- %) B
H)-[1,2,4] = [4,3-c s IE-5- i

N
N\ N
N o]
N \ N
N
F

'H NMR (400 MHz, DMSO-d¢) § 9.63 (s, 1H), 9.52 (s, 1H), 8.84 (t, /= 5.1 Hz, 1H), 8.75
(dd, J=7.4,1.2 Hz, 1H), 8.20 (dd, J = 6.8, 1.2 Hz, 1H), 7.50 (s, 1H), 7.39-7.16 (m, SH), 7.07 (t,
J=7.0Hz, 1H), 7.01-6.92 (m, 1H), 6.72 (dd, /= 8.7, 3.9 Hz, 1H),4.78 (d, /= 5.1 Hz, 2H), 4.55
(t, J=8.7 Hz, 2H), 4.36 (s, 2H), 3.33 (s, 2H) ppm; LCMS: m/z 492.0 [M+H] *.
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SEHEM) 41: 23 8-(5-(((5-5-2.3- T A IR -4-56) L& 3 )-[1,2,4] =M I [4.3 -]
VBEISE -8-JE)-2-(= A5 DK [ 1,2-a ] IE -3 o e

N’N\7
N \
NHN" N 0
e ] —
N\ / \ N/>—NH B — \/07//&\(\'\‘ N
E3-3 F o CF F
3

7E 25mL R h— O AE E3-3 (60 mg, 0.16mmol), 2-7R-4,4.4-=4%-3-%
TR B (315mg, 1.59mmol), FT/KZEE (6mL), KMNFEZE 90°CHiH: 16 /M, &
MR, JREIRGERR S OB, LR AR AiA, 153 8-(5-(((5-F-2,3- ~E IR -4-
H R EHE)-)[1,2,4] =M FF[4,3-c BB IE -8-J)-2-) = 550 FF ) DK P [ 1,2-a ML W - 3- 2 12 FR

(15mg, 17%WE),

'H NMR (400 MHz, DMSO-de) & 9.55 (s, 1H), 9.28 (d, J = 6.1 Hz, 2H), 9.02 (d, J = 7.2
Hz, 1H). 7.56 (t, J = 7.2 Hz, 1H), 6.97 (d, J = 9.8 Hz, 1H), 6.73 (dd, J = 8.6, 3.9 Hz, 1H), 4.80
(d, J = 4.8 Hz, 2H), 4.55 (t. J = 8.7 Hz, 2H), 4.45 (q, J = 7.1 Hz, 2H), 3.34 (s, 2H), 3.30 (s, 3H),
3.17(d, J=5.3 Hz, 1H), 1.37 (t, J = 7.1 Hz, 3H), 1.23 (s, 2H) ppm; LCMS: m/z 541.9 [M+H] *.

S 42 8-(5-(((5-T-2,3- - E IR H DRI -4 ) L BE S0 )- [ 1,2,4] =M 4,3 -c M e -
8-J) DKL JF[1,2-a] ML IE-3-FR 1R

N N

N N
7\ N O 7\ N (o]
\ \ r\1>—NH . 9 \ '\{ NH

\ \
\,OZZ/K/N ) HOZ&N )

£ 25 mL BRI 23 8-(5-(((5-TR-2.3- AR HF IR -4-225) B 3 & 3 )-[1,2,4]
ZHEIE[4,3-c | IE -8RI IR [1,2-a] L IE-3-FRIRER (47mg, 0.1lmmol), HEE (10mL)> A
K (5mL), HidE FIIANEEA A (56mg, 1.0mmol). M LR, TLC KR IIERHR
584, I 2N #hERYH PH {H % 6. VEWNET /5 Flash Zlifk CGHEFIA & i FEE
=3: A3 BN A C A 8-(5-(((5--2.3- SR IFIRI-4-J) ) ZUR)-[1.2.41 =M 3 [4.3c]
WEIE-8- ) DRI I [1,2-a] L E-3-FR IR (35mg, 79%5"ZE).

'H NMR (400 MHz, DMSO-ds) & 9.64 (s, 1H), 9.47 (d, J = 7.8 Hz, 1H), 9.36 (s, 1H), 8.78
(d, J = 7.3 Hz, 1H), 8.20 (s, 1H), 7.21 (t, J = 7.1 Hz, 1H), 6.92-6.83 (m, 1H), 6.66 (dd, J = 8.6,
3.8 Hz, 1H), 4.79 (s, 2H), 4.58 (t, J = 8.7 Hz, 2H), 3.39 (t, J = 8.7 Hz, 2H) ppm; LCMS: m/z
446.4 [M+H]*.
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SEHEA] 430 N-((5--2,3-  E 8 3T e -4-J ) R Jk )-8-(3- R IBK 14 J[1,2-a ] MHE e -8 - k-
[1,2,4] =M 3 [4,3-c] s IE-5- i

/

N’N\7

0
Q{%é O
O AN F/Q/N
HO F

25ml S R HIR KNP 8-(5-(((5-F-2,3- K T IRIR -4-J5 ) FF ) Z( - 1,2.4]
I (4, 3-c W e - 8- I IR R FF [ 1,2-a] ML BE-3-FR R (55mg, 0.123mmol), FALHH (36.5mg,
0.628mmol ), 1-(5 FFJE)-4-F-1.4- B R WIR[2.22) % 4e-1.4-2 TURANER £ (111mg,
0.314mmol), —H % (3mL), K (ImL). Z SR T 70°CEIR 16 /NS il 5o 5745
W, BERERR. IMAKK GmD #K, LKIE (3*5ml) I =K, IR M A
ARG K 53 BT IR AU R KBRBR A T4, I 56 1F N EBRAHLE R
77 i P RAHAESEAL AR ER (0.05% F BRKIEW: 2. E=2:3, AR, BRIKAtE ST
N-((5-9-2,3- AR IFIRNE-4-J) FF R )-8- (3-SR ML I 1,2-a] AL IE-8-FE-[1,2,4] = JF[4,3-]
WEIE-5-% (Smg, UNEE 9.7%).

'H NMR (400 MHz, DMSO-de) § 9.64-9.62 (m, 1H), 9.57 (s, 1H), 9.13 (s, 1H), 8.80 (dd,
J=173,1.1Hz, 1H), 828 (dd, J = 6.8, 1.1 Hz, 1H), 7.45 (d, J = 7.2 Hz, 1H), 7.19 (t, J = 7.0 Hz,
1H), 6.96 (dd, J = 10.3, 8.7 Hz, 1H), 6.71 (dd. J = 8.6, 3.9 Hz, 1H), 4.77 (s, 2H), 4.55 (t, J = 8.7
Hz, 2H), 3.32 (d. J = 8.Hz.2H) ppm; LCMS: m/z 419.9 [M+H]".

FZRESEREY] 42 HITTIE, LA 8-(5-(((5-F-2.3- ~E R PRI -4-58) F ) 5 )-[ 1.2, 4| =
I [4,3-cImEIE-8-5)-5- FF K IE JR[1,2-a] L -3- FR IR 26 M ORI K ] AR 230 N Ak 54 -

ST 44: 8-(5-(((5--2.3- AR IF IR -4-J) B R ) U 26 ) - [ 1.2, 4] = M I [4,3-c | W I -
8-3)-5- FRLIKIE I [ 1,2-a] L WE-3-FR TR

'H NMR (400 MHz, DMSO-ds) § 9.61 (s, 1H), 9.32 (s, 1H), 8.74 (d, J = 7.3 Hz, 1H), 8.10
(s, 1H), 7.21 (t, J = 7.1 Hz, 1H), 6.90-6.81 (m, 1H), 6.62 (dd, J = 8.6, 3.8 Hz, 1H), 4.75 (s, 2H),
4.52 (1, J = 8.7 Hz, 2H), 3.35 (t, J = 8.7 Hz, 2H), 2.79 (d, J = 6.8 Hz, 3H) ppm; LCMS: m/z
460.0 [M+H]".
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o HR St 43 (1) 7778, DAAR R A& 8-5-(((5-3R-2,3- A AR IR -4- ) FE R ) 3 k) -[1,2,4]
T[4, 3-c WA - 8- 3 ) - 5- FE IR F R 1,2-a] Mk e -3- R B N JFURE AT AR B0 R AL &9

SCHEB] 45: N-((5-TR-2,3- A IEFFIRIR -4-J2 ) B I )-8-(3-F-5- FF L Ik I I 1,2-a] ik e -
8-3)-[1,2,4] =M If:[4,3-c]MEIE-5-J1

N
N’ S

N 0
O

N
F&/N .

'H NMR (400 MHz, DMSO-ds) & 9.59 (s, 1H), 9.44 (s, 1H), 9.02 (s, 1H), 8.60 (d, J = 7.4
Hz, 1H), 7.42 (d, J = 7.0 Hz, 1H), 6.96 (dd, J = 10.3, 8.7 Hz, 1H), 6.89 (d, J = 7.5 Hz, 1H), 6.71
(dd, J = 8.6, 3.9 Hz, 1H), 4.76 (s, 2H), 4.55 (t, J = 8.7 Hz, 2H), 3.32 (d, J = 8.8 Hz, 2H), 2.77 (d,
J = 6.8 Hz, 3H) ppm; LCMS: m/z 434.0 [M+H]".

FRR SRR 43 7535, PArPIaE 6--8-(5-(((5-9-2,3- AR I IkN-4-3E) B ki
)-[1,2,4] =M [4,3-c]WENE-8-BRIE I 1,2-a] WL IE-3-FR R A JRURL AT LA 210 AL &40

S 46: 8-(3,6- FRIBKIEH[1,2-a] ML BE-8-3E)-N-((5-F-2,3- ~E A FH kI -4-3E) B
H)-[1,2,4] =M [4,3-c]EIE-5-

F

.N

N

| r?J o)
2 \ N/>—NH

N
F&N ¢

'H NMR (400 MHz, DMSO-ds) 5 9.75 (s, 1H), 9.56 (s, 1H), 9.05 (s, 1H), 8.93 (dd, J = 11.3,
2.4 Hz, 1H), 8.58 (t, J/ =2.9 Hz, 1H), 7.53 (d, /= 7.2 Hz, 1H), 7.07-6.88 (m, 1H), 6.72 (dd, J =
8.7, 3.9 Hz, 1H), 4.79 (s, 2H), 4.55 (t, J = 8.7 Hz, 2H), 3.30 (s, 1H) ppm; LCMS: m/z 438.0
[M+H] *.
S 47: 2K 8-(5-(((5-9R-2,3- ~EFRIIKIG-4-H) FIHERUIE)-[1,2, 4] S IF[4,3]
I -8- 5 )-2- PR R R IR I 1, 2-a ] L e -3- R R B
OH

0
’N\ ’N\
. NHN' r\? 5 /\o%“ N Z .
5o - <
F

E3-3 F

7E 25mL ZHE H— R\ E3-3 (150 mg, 0.40mmol), 2-1RA R " Z.H5 (475mg,
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1.99mmol), /K Z.EE (6mL), KMNFHRZE 90°CHiE 16 /NS, RMILEH, RS %
2B, ML HPLC 2L 153 8-(5-(((5-T-2,3- IR FE IR -4 ) B ) 0k )- [ 1,2,4] = e
FH[4,3-c]WRIE-8-J)-2-FF LK FE[1,2-a] L BE-3-FRIR P BE (8mg, 4%UNEK).

'H NMR (400 MHz, MeOD-ds) 8 9.59 (d, J = 6.3 Hz, 1H), 9.38 (s, 1H), 8.03 (s, 1H), 7.87
(d, J = 7.6 Hz, 1H), 7.44-7.36 (m, 1H), 6.93-6.85 (m, 1H), 6.67 (dd, J = 8.6, 3.9 Hz, 1H), 4.87
(s, 2H), 4.61 (t, J = 8.7 Hz, 2H), 4.40 (q. J = 7.1 Hz, 2H), 3.44 (t, J = 8.7 Hz, 2H), 1.41 (t, J =
7.1 Hz, 3H) ppm; LCMS: m/z 490.0 [M+H] *.

R SEREG] 47 (7770, AR B2-2 RN 2-1R T TR — 28 A EURAT LA R i R Ak
W)

SEHEH 48: 2 6-F-8-(5-(((5-F-2.3- A A FFIRmg -4- 3 ) B L) 3 )-[ 1.2, 4] = 3
[4,3-c ]z NE-8-J)-2- 4 FEIWK I I [ 1,2-a] ML IE -3-FR IR TR

o OH

N
/\O)X\g/k/N N\ Z (o)
3\}&%“”

F
F

'H NMR (400 MHz, DMSO-ds) 6 9.60 (t, J = 12.0 Hz, 1H), 8.96 (d, J = 11.4 Hz, OH), 8.67
(s, OH), 6.96 (t, J = 9.5 Hz, 1H), 6.70 (s, 1H), 6.06 (s, 5H), 4.77 (s, 1H), 4.53 (d, J = 8.7 Hz, 1H),
4.47-4.27 (m, 1H), 3.30 (s, 3H) ppm; LCMS: m/z 508.0 [M+H] *.

SEHEH 49: 8-(5-(((5-F-2,3- A K I WkIg-4-J ) L) U3 )-[ 1,2,4] = W I [4,3-c W g -
8- BRI FE[1,2-a )WL nE -3- R i

N
NHJ\I\’N\7 \ 3 o

N= N 0 7 N\ A NH

W WA — WA WA

NCTX N

F
E3-3 F

WBRAENAEE (110mg, 1.32mmol) AT 5N (6mL) FK (2mL) [IRAV
FHe /£ OCHFET, M N-BURHEHIBE L (235mg, 1.32mmol). KMIEAE 0°C 4k
BEEE 30 0%, ARJEINN E3-3 (100 mg, 0.26mmol). KGR AW E IR FHEE 2 /N,
SRIG IR 90°C HHAEIZ I FARELpidt 16 /N o IRBIEEH, WRIRAR LA BRA
MEPE ISR (&R - FEE =9: 1, BRI 2itk, BELEY 8-(5-(((5-F-2.3-
TR IR -4- ) B ) SR )-[1,2,4] =M I [4,3-c] W g -8- 3 ) DK P I [1,2-a] Ik e -3- F i

(12mg, 1%,
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'H NMR (400 MHz, DMSO-de) § 9.55 (s, 1H), 9.41 (s, 1H), 9.03-8.99 (m, 1H), 8.97 (t, J =
5.2 Hz, 1H), 8.64 (dd, J = 6.6, 1.0 Hz, 1H), 8.54 (s, 1H), 7.47-7.41 (m, 1H), 7.00-6.93 (m, 1H),
6.72 (dd, J = 8.7, 3.9 Hz, 1H), 4.78 (d, J = 5.0 Hz, 2H), 4.55 (t, J = 8.7 Hz, 2H), 3.31 (s, 2H)
ppm; LCMS: m/z 427.0 [M+H] *.
L] 50: N-((5-9-2,3- IR IFHRIR-4-58) 1 5E)-8-(5- (= /P ) R I [e][1,2,5] 8 —
W -4-J2)-[1,2,4] = H: [4,3-c | BEIE-5-Ji%
AR ASEREY] 21 KI5, DA 3-1R-4-( R ) 25-1.2- e (i) {4 B3 )it
B A B F) 4 E4-2:
HaN  NHNO \7
(0}
fo¥e s
CF3
E4-2
'"H NMR (400 MHz, DMSO-ds) & 9.43 (d, J = 16.9 Hz, 1H), 8.60 (dd, J = 9.1, 4.5 Hz, 1H),
7.56 (s, 1H), 7.50 (d, J = 5.6 Hz, 1H), 6.98 (d, J = 8.9 Hz, 1H), 6.73 (d, J =4.4 Hz, 1H), 5.03 (s,
1H), 4.87 (s, 1H), 4.70 (dd, J = 11.4, 4.8 Hz, 2H), 4.55 (q. J = 8.9 Hz, 2H), 3.29 (dd, J = 18.8,
10.2 Hz, 2H) ppm; LCMS: m/z 459.7 [M+H]".
IR N-((5-9-2,3- SR IR -4-J8) B BE)-8-(5-(= 9 T 25) R [e][1,2.5] 8 k-
4-35)-[1,2,4] = [4,3-c ] IE-5- %

S N
NONNC
\ N
/>—NH - . \ r\{>—NH
CFs

E4-2

H,N NHJ\I

7E 25mL B CUR RN AL &) E4-2 (20mg, 0.043mmol), ALK (13.78mg,
0.14mmol), = Z.J%(24.26mg, 0.188mmol), —FHFH (3mL), 0CKM 2h. KMWEER,
SNBIRE GG, T AR R AT (i sh Al 2R 2R R EE=15:DF RS
N-((5-9-2,3- IR IF IR -4- ) FF L )-8-(5-( =98 ) R I F ] [1,2,5] 1 14 5E)-[1,2,4]
= [4,3-c]BEIE-5-%(6mg, 28.2%UKE).

'H NMR (400 MHz, DMSO-ds) § 9.56 (s.1H), 9.26 (d, J = 1.7Hz, 1H), 9.20 (s,1H), 9.07
(s.1H), 8.56 (d, J = 3.7Hz, 1H), 6.98 (t, J = 9.5Hz, 1H), 6.73 (dd, J = 8.6, 3.8Hz, 1H), 4.81 (s,
2H), 4.56 (t, J = 8.7Hz, 2H), 2.10-1.91 (m, 2H) ppm; LCMS: m/z 487.4 [M+H]".
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SEREE] 51: 1-(8-(5-(((5-F-2,3- A AR FFIRIR-4- 38 ) B 38 & 38)-[1,2,4] = M FF:[4,3-c]
I -8-J5)-2- FR LRI 3 1,2-a] AL e -3- 3 2, 5%- 1 -

N;N\Z o
(O
0?/2\(\ y \_@
F

7E 25mL 2 HE d— I F E A E3-3(50 mg, 0.13mmol), 3-8 4E-2.4- —Fil(89mg,
0.66mmol), FT/KZEE (6mL), MNFAULE 90CHIF: 4 /N, RNERG, WKL
BRI PR R AR AL CRBAIA R LR BR=1: 20) BEHLEY 1-8-5 -
(((5-F-2,3- A IR I MR -4- % ) B 3 ) UL )- [1,2,4] = 1 F[4,3-¢ | W I - 8-k 3k )-2- F ek e e
FE[1,2-a]kmE-3-25) 2.-1-F (4.8mg, 8%ULZ).,

'H NMR (400 MHz, CDCl3) § 9.19 (s, 1H), 8.53 (s, 1H), 8.27 (s, 1H), 7.94 (s, 1H), 7.46 (s,
1H), 6.99 (s, 1H), 6.74 (d, J = 8.0 Hz, 1H), 6.58 (s, 1H), 4.87 (d, J = 6.3 Hz, 1H), 4.71 (s, 2H),
4.53 (d, J = 7.7 Hz, 2H), 3.33 (d, J = 7.0 Hz, 2H), 1.97 (d, J = 6.7 Hz, 2H) ppm; LCMS: m/z
431.9 [M+H] *.

SRR 51 /959, Db iaA E2-2 N E0RN AT DL B4 S A A4

SEHEA 52: 1-(6-F-8-(5-(((5--2.3- E AR I RN -4- ) ) ZU)-[1.2.4] =M I 4.3-
C|WEIE-8-3)-2- FIFEIK I 3 1,2-a ] AL IE-3-4) £ e - 1- B

M N
y .
/N N\ \7

N

N O
g\:}_{ h{>—NH
F

F

'H NMR (400 MHz, DMSO-ds) 6 9.65 (dd, J = 4.7, 2.6 Hz, 1H), 9.63 (s, 1H), 9.56 (s, 1H),
9.11 (dd, J = 10.6, 2.5 Hz, 1H), 9.04 (s, 1H), 6.98 (t, J = 9.4 Hz, 1H), 6.73 (dd, J = 8.6, 3.9 Hz,
1H), 4.81 (d, J = 4.7 Hz, 2H), 4.55 (t, J = 8.7 Hz, 2H), 3.31 (s, OH), 2.81 (s, 3H), 2.65 (s, 3H)
ppm; LCMS: m/z 476.1 [M+H] *.

SEHEB] 53: 8-(2,3- AWK [1,2-a] MENE-8-55)-N-((5-7-2,3- K H LI -4- 52
55)-[1,2,4] = F[4,3-c 8 IE-5- i

IR 2-((3-ENEmE-2-F) &) 2.-1-F% E4-3
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Br
P —— P

N Cl
E4-3
P 3-JR-2-FEE (3.00g, 15.6mmol), 2-%FtZ.-1-FF (3.81g, 62.4mmol) AT HLlE
(6mL) o MREWAE 180°C FHiHE 90 8k, RN GAHEZR, HRBEIMA

AR RS AT, ARG A PR IR H U, TR, W45, rER ARSIk g 2 dhn
14 E4-3 (3.18g, 94%WZ).

'H NMR (400 MHz, DMSO-ds) 8 8.03 (dd, J = 4.8, 1.6 Hz, 1H), 7.73 (dq, J = 7.7, 1.6 Hz,
1H), 6.57 — 6.45 (m, 1H), 6.12 (t, J = 5.6 Hz, 1H), 4.80 (1, J = 5.1 Hz, 1H), 3.57 (q, J = 5.6, 4.5
Hz, 2H), 3.50 — 3.38 (m, 2H) ppm. LCMS: m/z 218.0 [M+H]*.

W Q- LEHE L tne-3-5) i R E4-4

| \ %
N/\/OH ’ (\/[N/\/OH

E4-3 E4-4

78 25mL 8 U P AR O E4-3 (300mg, 1.38mmol), AUHMRESE 4 8l (306mg,
1.21mmol), BEERH(118mg, 1.21mmol), [1,1'-XL( R — %8k — &4 (35mg,
0.05mmol), 14-—4NFF (6mL), JMFHEZE 90°C T2/ M TR 16 /M, TLC £
MEREAREACK Ed-4, REORAGEEEH T .

BIE= 2 ~((3-(5-(((5-F-2,3- A IR IFIRIR -4- J5) I B 2 2% - [1,2.4] =M [4,3-c] W%
WE -8-Ji )AL I -2- %) 20 k) £,- 1- B E4-5

HO

N

HO. , OH NHN D
@ iﬁ“wma olet
E4-5 F

] b5 R I B3 (302mg, 0.83mmol), FRERET (573mg, 4.15mmol), [1,1'-
B ZRRE ) ek &4 (100mg, 0.14mmol) FI7K (3mL). KRN FH ST
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FHEZE 80°C K 5 /Nf, LCMS Wl Migh o, PR 2%, A LR CE (30mL) #
BB, AR (SmL*2) B8, JoKBRERAN T, JRURIAE, HG A Pod ik A 2lifk
GRzhM: 2B FEE=10:1, AL B2E5Y E4-5 (130mg, WH 22%).
LCMS: m/z 422.0 [M+H] *.
IRV 8-(2,3- AU KM I [1,2-a] ML E-8-FE)-N-((5-5-2,3- R HF IR IR-4-J8) FE ) -
[1.2.4] =MEIF[4,3-c] B NE -5- iz

HO
N
NS
N
NHN i P
N= N (0] \ 7 NH
W Wan'y — M, N
N (N
F
E4-5 F

A 25mL ST I E4-5 (80 mg, 0.19mmol), —HZE (5mL). EFRIRE T
INZ&OE (1.5 mL), SRR 100°C THiH: 16 Mo M AR, 1kl A3, %
T &M, JF MR S A KA, R4 B, R A HPLC ZE4613 3 8-(2,3-
UK IR 1,2-a] ML IE 8- )-N-((5- F-2,3- AU R IR IRING -4- 3 FTJE)-[1,2,.4] = I 5 [4,3-c]
WEIE-5-f% (4mg, 5%UE).

'H NMR (400 MHz, CDCl3) § 8.99 (s, 1H), 7.98 (s, 1H), 7.52 (d, J = 6.8 Hz, 1H), 7.14 (d,
J=6.3Hz, 1H), 6.78-6.71 (m, 1H), 6.60 (dd, J = 8.6, 3.8 Hz, 1H), 6.00 (t, J = 6.7 Hz, 1H), 4.61-
4.50 (m, 4H), 4.15 (t, J = 10.3 Hz, 2H), 3.78 (t, J = 10.4 Hz, 2H), 3.36 (t, J = 8.7 Hz, 2H) ppm;
LCMS: m/z 404.0 [M+H] *.

SEHEH] 54: N-((5-3-2,3- SR MR -4-38) 1 38)-8-(HEMR-8-JE ) -[ 1,2,4] =M [4,3-c]

W IE -5- i

N'N\7 HO.__OH 7\ N’N\7
LN o i LN 0
Br{ )—NH Ns — \ /—NH
N P N
B3 F F

7E 10mL 25 B 4k oin N B3(50mg, 0.14mmol) , FEH-8-JL 8 2 (24mg, 0.20mmol),
[1,1-X0C 2RI B ) — k] &4 (10.1mg, 0.014mmol), B FRET (58.5mg, 0.423mmol ),
FoKZEZSH (2mL) FI7K (0.5mL). AR NEAE, fE 80°CHl hiH: 2 M.
MEEFG, RNBGEEGET . AW 3ml DMF %@, @it HPLC #l4 (0.05%
RO =37 13277 N-((5-F-1,3- = F 7 AR I IRME-4-55) B BL)-8- (e k-
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8-H)-[1,2.4] =M IF (43| -5-F% (21 mg, 37.5%UKZ).

'H NMR (400MHz, DMSO-ds)  9.50 (s, 1H), 8.84 (dd, J = 4.1, 1.8Hz, 1H), 8.79 (s, 1H),
8.45 (dd, J = 8.3, 1.8Hz, 1H), 8.11 (dd, J = 7.2, 1.5Hz, 1H), 8.04 (dd, J = 8.3, 1.5Hz, 1H), 7.97
(s, 1H), 7.72 (dd, J = 8.2, 7.2Hz, 1H), 7.58 (dd, J = 8.3, 4.1Hz, 1H), 7.02-6.92 (m, 1H), 6.73 (dd,
J=18.6,3.9Hz, 1H), 4.76 (d, J = 4.7Hz, 2H), 4.57(t, J = 8.7 Hz, 2H), 3.39 (s, 5H) ppm; LCMS:
m/z 413.0 [M+H]".

S 55: 5-(5-((((1aR,6bR)-5-9- 1a,6b- — 2 TH-FF PRI I [b] 25 TR 1A -6-5) FF 3 )i
H)-[1.2,4) = HEIF(4,3-c]i1E-8-26) 5 F (b)) 1.1-—AH)

WP S-BURIFbIENY 1,1- M (B5-2)

O=g

0]
@-Br
= S
E5-1 E5-2
7 500mL [ JEFEIH T I E5-1 (10g, 46.9mmol), & ke (120 mL), FHF R (85%
KB, 10mL), = FEBIMAIEK (35%KEW, 16.7mL, 14lmmol). KMIRAE
FRHIE R RGN 200mL WA ERK, A & F AR (200 mL*3). A
WUz I G TG KRB 05, i 9Ehe 15 21 (AR Y A Flash 20t CRlEE: £ LB,
=10:1) B3 AMGE K E5-209.9 g, WK 86%).
'"H NMR (400 MHz, CDCl3) § 7.68 (d, J = 8.0 Hz, 1H), 7.59 (d, J = 8.0 Hz, 1H), 7.53 (s,
1H), 7.18 (d, J = 6.9 Hz, 1H), 6.77 (d, J = 6.9 Hz, 1H) ppm; LCMS: m/z 244.9 [M+H]*.
AR (1,1-F LRI [b] ey -5-J5) Bl IR (E5-3)

o] O 1l 4
O:g Br + \B o) O=g B,
o5 B f —_— ~ OH
=~
(o}

E5-2 ES5-3

TR 30 mL B4, UGN E5-2 (130 mg, 0.53 mmol), XUBHIERSIEEES (188
mg, 0.74mmol), NN 1,17-X R EEWE — ek &L (23 mg, 0.032 mmol), PR
(156 mg, 1.59 mmol) VAT 5ml THEM 1.4- S AHh. RS0 28, B RRT
F90°C HHitHE 12 NI, AHAE I, LCMS Kl FUREA ALK B5-3, R R AT
ST, B HRIEBEN T RO
LCMS: m/z 210.7 [M+H]".
A= 5-(5-((((1aR,6bR)-5-F-1a,6b- - 1H-FF I 4 JF [b] 75 F IR I -6- 38 ) B 36 ) 3
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HY-[1,2,4] =31 [4,3-c|MEBE-8- ) K T [b]EWy 1,1- %24k

N H N
N AN . -
0 OH SN 7o NCY
0= 4 N o N H
=S
\ \OH + Br \ r\1>__NH 0=g \ '\?—NH
S
E5-3 B1 F

3R EB5-3 RN, KU E 4R B1 (100 mg, 0.26mmol), 1,17-3 - ZEFE
TRk &R (21 mg, 0.03mmol), FRERH (76 mg, 0.54mmol) A H2O (2mL), %
REGE e, BRI R 85°C JEHEHE 2 NN, AHIERE, KRN R8N
BEKK (30 mL) o, HHZBRZES (30 mLx2) L. S IHFANME, TR T4,
98, PERIRIE IR GE . FRARYIAH Flash 4ift (4L 1R 4B 132177 5-(5-(((1aR,6bR)-5-
- 1a,6b- ~Z-1H-FR A I HF: [b] K FF IR I -6- 55 ) B R ) (2 )- [ 1.2,4] =P [4,3-c] B g -8- %)
FIFbIEDY 1,1- AN (64mg, F7E 52 %), [AE[EH K.,

'H NMR (400 MHz, DMSO-ds) & 9.43 (s, 1H), 8.36-8.23 (m, 2H), 8.11 (s, 1H), 7.80 (d, J
= 7.9 Hz, 1H), 7.58 (d, J = 6.8 Hz, 1H), 7.29 (d, J = 6.6 Hz, 1H), 6.82 (t, J = 9.4 Hz, 1H), 6.65
(d,J = 6.3 Hz, 1H), 4.86-4.62 (m, 3H), 2.86-2.75 (m, 1H), 0.93-0.81 (m, 1H), 0.05-0.04 (m, 1H)
ppm; LCMS: m/z 461.7 [M+H]*.

fEHISEiEE] 55 515, B EMA B3 Rl 5-JRIKI-[b]MEW: N JEBk Al LA s BA R L&
P

L] 56: 5-(5-(((5-9R-2,3- SR IF NG -4-J ) B B U0 )-[1,2,4] =M IF[4,3-c] W g -

8-H)ZHIF[b]MEWY 1,1- AN
NG
(o] N\ l?l (o]
o:‘@—{\: rj)—NH

F

'H NMR (400 MHz, DMSO-ds) 8 9.63 (s, 1H), 9.11 (s, 1H), 8.47-8.36 (m, 2H), 8.25 (s,
1H), 7.93 (d, J = 8.0 Hz, 1H), 7.72 (d, J = 6.9 Hz, 1H), 7.42 (d, J = 6.9 Hz, 1H), 7.00-6.92 (m,
1H), 6.71 (dd, J = 8.6, 3.8 Hz, 1H), 4.75 (s, 2H), 4.55 (t, J = 8.7 Hz, 2H), 3.33-3.29 (m, 2H)
ppm; LCMS: m/z 449.8 [M+H]*.

IS HER] 55 7k, BUhiaE B2 i 5-IRZEIF (bMWY M ERN AT LA L R A&
P

SEHEB] 57: 5-(5-((((1aS,6bS)-5-F- 1a,6b- —Z - 1H-PR A 4 I [b] K I WK g -6- 25 ) FF 56 ) &L
BE)-[1,2,4] =M [4,3-c]mENE-8-5) B IF[b]MEWy 1,1- AN
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N
N\ D]

H
0 N H 0
0s§ \ ‘)‘NH
DY

F

'H NMR (400 MHz, DMSO-ds) § 9.43 (s, 1H), 8.36-8.23 (m, 2H), 8.11 (s, 1H), 7.80 (d, J
= 7.9 Hz, 1H), 7.58 (d, J = 6.8 Hz, 1H), 7.29 (d, J = 6.6 Hz, 1H), 6.82 (t, J = 9.4 Hz, 1H), 6.65
(d,J = 6.3 Hz, 1H), 4.86-4.62 (m, 3H), 2.86-2.75 (m, 1H), 0.93-0.81 (m, 1H), 0.05-0.04 (m, 1H)
ppm; LCMS: m/z 461.7 [M+H]".

EFSEER] 55 177, BArhiEiAk B3 AT 4-JR 2K I [b] ey A JEORE AT L& B R AL
W

L] 58 4-(5-(((5-F-2.3- SRR -4 ) U5 [ 1.2, 4] = e [4,3-c ] g -
8-3L) IR IE[b]EW 1,1- AN

%‘s N N’N\7

N 0
\ N/>—NH

F

'H NMR (400 MHz, DMSO-ds) & 9.49 (s, 1H), 8.87 (s, 1H), 7.96-7.66 (m, 4H), 7.44 (d, J
= 7.1 Hz, 1H),7.34 (d, J = 7.1 Hz, 1H), 6.97 (t, J = 9.4 Hz, 1H), 6.73 (dd, J = 8.6, 3.9 Hz, 1H),
474 (d, J = 4.5 Hz, 2H), 4.57 (t, J = 8.7 Hz, 2H) ppm; LCMS: m/z 449.8 [M+H]".

I SEEE] 55 (751, CAREMA Bl Rl 4-3R 2K IR [b]MEM A JE L AT BAA Al L R AL &
W

L% 59: 4-(5-((((1aR,6bR)-5-F- 1a,6b- - TH-FF P I [b] 2 I 1k -6-5E) FF I )
F5)-[1,2,41 =PI [4,3-c]MEIE-8-F5) I [b]BEWY  1,1- 4464

'H NMR (400 MHz, DMSO-ds) & 9.34 (s, 1H), 8.82 (s, 1H), 7.76-7.51 (m, 4H), 7.26 (d, J
=7.1Hz, 1H),7.17 (d,J = 7.1 Hz, 1H), 6.85-6.74 (m, 1H), 6.62 (dd, J = 8.7, 3.9 Hz, 1H), 4.84-
4.67 (m, 3H), 0.96-0.80 (m, 1H), 0.00 (s, 1H) ppm; LCMS: m/z 461.7 [M+H]*.

3 st 55 7732, DA E4A B3 Al 5-1R-6- FF FE R I [b]WEy A J5URF AT L& R BA TR
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A
SEHEB 60: 5-(5-(((5-F-2,3- A IR FF IR -4-38) B 3 & JE)-[ 1,24 = ML FF[4,3-c | I -
8-3i)-6- FH HE IR I [b]MEWY 1,1- 5 AL

N’N\7
\ 0
o N
0=4 \ 2 —NH
- N

F

'"H NMR (400 MHz, DMSO-ds) § 9.48 (s, 1H), 8.78 (s, 1H), 7.85 (s, 1H), 7.69 (s, 1H), 7.62
(d,J = 6.9 Hz, 1H), 7.58 (s, 1H), 7.34 (d, J = 6.8 Hz, 1H), 6.97 (t, J = 9.4 Hz, 1H), 6.72 (dd, J
= 8.6, 3.9 Hz, 1H), 4.73 (d, J = 4.0 Hz, 2H), 4.56 (t, J = 8.7 Hz, 2H), 3.35 (s, 2H), 2.31 (s, 3H)
ppm; LCMS: m/z 463.7 [M+H]*.

M SEiE) 55 (7715, PArpas B3 A 5-I8R-7-FUK I [b1MEW M J5URF AT LA i UL R 16
a9

SEHEH] 61: 7-F-5-(5-(((5-T-2,3- ~FIRIFIRIE-4-J8) ) 2 0E)-[1,2,4] =M [4,3-c]
W -8- ) R IR [b]WEWY 1,1- %ALY

R N(N\7
0 o
0= gg}—{ )—NH
.

'H NMR (400 MHz, DMSO-ds) § 9.54 (s, 1H), 9.07 (s, 1H), 8.44-8.31 (m, 3H), 7.75 (dd, J
= 6.8, 2.4 Hz, 1H), 7.50 (d, J = 6.7 Hz, 1H), 7.02-6.89 (m, 1H), 6.72 (dd, J = 8.7, 3.9 Hz, 1H),
4.76 (s, 2H), 4.55 (t, J = 8.7 Hz, 2H), 3.55 (s, 2H) ppm; LCMS: m/z 467.7 [M+H]+.

18 I SEHE] 55 97, LA B2 A 2-(5-1R 28 I (bMWY -3-38) 2Ll Eh IR 6 0 I k)
A LA L A

LB 62: 3-(2-FE 2.3E)-5-(5-((((1aS,6bS)-5-F- 1a,6b- - 1H-FF A I [b] 2K Ik
MR -6~ ) FFY 2 ) B )-[1,2,4] =W 34,3 - M E -8- 2 ) 2 - [b] B Wy 1,1- ML)

N H
NCY
) o
o N H
o=} \ N,)—NH
Y
F
NH,

'H NMR (400 MHz, DMSO-ds) § 9.67 (s, 1H), 9.29 (t, J = 5.2 Hz, 1H), 8.56-8.40 (m, 2H),
8.35 (s, 1H), 8.10 (s, 3H), 7.96 (d, J = 8.0 Hz, 1H), 7.32 (s, 1H), 6.94 (dd, J = 10.3, 8.7 Hz, 1H),
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6.77 (dd, J = 8.7, 3.8 Hz, 1H), 5.01-4.82 (m, 3H), 3.22 (q, J = 6.8 Hz, 2H), 3.08 (t, J = 7.4 Hz,
2H), 2.98 (dt, J = 9.1, 4.5 Hz, 1H), 0.95 (dt, J = 9.1, 5.8 Hz, 1H), 0.09 (ddd, J = 6.1, 4.0, 1.9 Hz,
1H) ppm; LCMS: m/z 504.7 [M+H]*.

P SEE 55 147712, DA )44 B3 T S- IR I [cHEWY 1y JEURFAT LA R DL A6 A 4

L] 63: 5-(5-(((5--2,3- SR IR RN -4- T ) B R ) U )-[ 1,2,4] =M I [4,3-c ] W I -
8- I [c]EWy 2,2- A

ogé A N;N;? o
QD—QH“
F

'H NMR (400 MHz, CDCl3) & 8.89 (s, 1H), 8.28 (s, 1H), 8.08 (d, J = 6.8 Hz, 1H), 8.01 (s,
1H), 7.78 (d, J = 7.9 Hz, 1H), 7.31 (d, J = 6.9 Hz, 1H), 6.90 — 6.82 (m, 1H), 6.75 (d, J = 6.9 Hz,
1H), 6.68 (dd, J = 8.6, 4.0 Hz, 1H), 6.17 (s, 1H), 4.84 (d, J = 5.4 Hz, 2H), 4.64 (t, J = 8.7 Hz,
2H), 3.42 (t, J = 8.7 Hz, 2H) ppm; LCMS: m/z 449.7 [M+H]*

I SETE 55 1097712, VAR E) 44 BY AT S-1RR [ HEWy A J50RFAT LG i L R A B4

St 64: 5-(5-((((1aR,6bR)-5-F-1a,6b- 2 - 1H-FF A i - [b] 7K Wk e -6- 5 ) FR ) &
F)-[1,2,4) = M8 I [4,3-c] W 0E-8-F) I [cWEWY 2,2- AL

o) -N
N N
05\ W
— N H™
\ N/>—NH

'H NMR (DMSO-ds) § 9.55 (s, 1H), 9.06 (s, 1H), 8.45-8.36 (m, 2H), 8.25 (s, 1H), 7.93 (d,
J=8.1Hz, 1H),7.71 (d, J = 6.9 Hz, 1H), 7.41 (d, J = 6.8 Hz, 1H), 6.98-6.90 (m, 1H), 6.78 (dd,
J = 8.7,3.9 Hz, 1H), 493 (dd, J = 12.5, 8.8 Hz, 2H), 2.98-2.89 (m, 1H), 2.03-1.93 (m, 1H),
0.99 (dt, J = 9.0, 5.9 Hz, 1H), 0.13 (s, 1H).

I SERE 55 17712, LA 1) 44 B4 T S- IR R [cHEWY 1y JEURFAT LA R BL R A4

L] 65: 5-(5-(((6-Fo Ea Jt-5-2) F ) S 0k ) -[ 1,2, 4] =M I [4,3-c ] B g -8- 2 ) R [ c | 1

Wy 2.2- M)
(o] ’N\
0=5"\ N\ 3 o}
= NH
‘\< >—<\ e
F

"H NMR (400 MHz, MeOD) § 8.50 (s, 1H), 7.38 (d, J = 9.7 Hz, 1H), 7.34-7.26 (m, 1H),
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7.22(d,J =6.1Hz, 1H),7.00 (t, / = 7.1 Hz, 1H), 6.58 (dd, J = 6.9, 2.9 Hz, 1H), 6.06 (t, J = 8.1
Hz, 1H), 6.03-5.90 (m, 2H), 4.51 (d, J = 5.5 Hz, 1H), 4.04-3.91 (m, 2H), 3.38-3.28 (m, 2H),
2.17-2.04 (m, 2H), 1.27-1.14 (m, 2H) ppm; LCMS: m/z 463.7 [M+H]*.

SRR 665 6-(5-(((5-9R-2,3- A K IR -4-3) FF R U0 )-[1,2,4] =W IF[4,3-c] A -
8-4)-2- B ORIF (b)WY 1,1- k)

WE—: 6-IR-2-FHIR I [b]HEW; E6-2

E6-1 E6-2

£ 25mL = 1RSI E6-1 (1g, 4.69mmol) FIFE/KPUEMENE (10mL), &/SARY,
BRI E-70°C, MM SRS IEM (2Min THF, 3.52mL, 7.04mmol), #E¥FiE 74k
BN 40 5, SEEIMABLFEE (1.33g, 9.39mmol), JEFFEIRN 2 N, RN EEHR
Je, IIAUKAK (SmL) ¥R, A HCL (IN) 87 pH 2k, M 2B 4EE (10mL) Fiks,
AN ASEACBVETR (SmL) ¥E, IFRITOKBREBRBA T, JURIk4E, B2 E6-2
(960mg), WA, EHEHT T 4.

AR 6-1R-2-FEFIF[bIMEY 1.1- —H MY (E6-3)

Br

o Br

Q
S S
N

=

E6-2 E6-3

7E 25mL B R I El4& E6-2 (960mg, 4.23mmol), A ZFR (10mL) HiPHE
filt, IMAIUEIK (30%KIEW, 4.8g, 42.27mmol), FHELZE 100°C M 3h, KMLERG,
Fei =0, MAUKK (8mL) #idk 5-10 4%, MR 2B (8mL) #HL 2 ik, ANLAH
SRR (SmL), HAIEEEK (SmL) ¥ 1 K, AHAHATKERER T8, W R,
BRARMEREZNT GRZAE: ATHEEE 10% A/ 21 085 33 E6-3 (800mg, ~# N
66%) N LA,

'"H NMR (400 MHz, CDCls) § 7.83 (s, 1H), 7.65 (dd, J = 8.0, 1.7 Hz, 1H), 7.16 (d, J = 8.0
Hz, 1H), 6.75 (s, 1H), 2.21 (d, J = 1.7 Hz, 3H) ppm; LCMS: m/z 278.7 [M+H]".

AR= EFISLHEG] 55 1975, AR IR B3 A1 E6-3 JERIAT LA R LD A1
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Q.0 N
0\\9 Br \\S/, N( \7
<] \ N o
N\ > \ hf>—NH

'"H NMR (400 MHz, DMSO-ds) & 9.52 (s, 1H), 8.91 (s, 1H), 8.72 (s, 1H), 8.50 (dd, J = 8.0,
1.4 Hz, 1H), 8.32 (s, 1H), 7.63 (d, J = 8.0 Hz, 1H), 7.28 (s, 1H), 7.01-6.92 (m, 1H), 6.71 (dd, J
= 8.6, 3.9 Hz, 1H), 4.74 (s, 2H), 4.56 (t, J = 8.7 Hz, 2H), 3.32 (s, 2H), 2.24-2.09 (m, 3H) ppm;
LCMS: m/z 463.7 [M+H]*.

i SZIER] 66 KI5, VAR IEA B1 A S-R- 28 3F RS A4 JE0RE AT DA s BN AL &40

L% 67: 5-(5-((((1aR,6bR)-5-F-1a,6b- - Z-1H-PR A 45 F[b] 25 I kIR -6- 3 ) B 95 &
H)-[1.2,4] =M HF[4,3-c]MENE-8-5E)-2- FHFL IR IF (b MEWY  1.1- L)

'"H NMR (400 MHz, DMSO-ds) 6 9.53 (s, 1H), 9.06 (s, 1H), 8.34 (d, J = 6.6 Hz, 2H), 8.24
(s, 1H), 7.94 (d, J = 8.5 Hz, 1H), 7.31 (s, 1H), 7.07-6.89 (m, 1H), 6.78 (dd, J = 8.7, 3.9 Hz, 1H),
493 (td, J = 5.3, 1.8 Hz, 1H), 4.89 (d, J = 3.2 Hz, 2H), 3.00-2.87 (m, 1H), 2.16 (d, J = 1.5 Hz,
3H), 0.99 (dt, J = 8.9, 6.0 Hz, 1H), 0.13 (ddd, J = 5.9, 3.9, 1.9 Hz, 1H) ppm; LCMS: m/z 475.7
[M+H]*
F S a1 66 512, LA A B3 FIl 4-7R-28 35 BEW 4 JERN AT LA A L R A& 4
SR 68: 4-(5-(((5-9-2,3- A K IFIRIG-4-55) FF R U )-[1,2,4] =W JF[4,3-c] A -
8-)-2- FI LA IF[b]WEWY 1,1- M
N(N\R
\ I<>—NH

O?/S y
o)

'H NMR (400 MHz, DMSO-ds) § 9.52 (s, 1H), 8.91 (s, 1H), 8.72 (s, 1H), 8.50 (dd, J = 8.0,
1.4 Hz, 1H), 8.32 (s, 1H), 7.63 (d, J = 8.0 Hz, 1H), 7.28 (s, 1H), 7.00-6.90 (m, 1H), 6.71 (dd, J
= 8.6, 3.9 Hz, 1H), 4.74 (s, 2H), 4.56 (t, J = 8.7 Hz, 2H), 3.32 (s, 2H), 2.27-2.08 (m, 3H) ppm;
LCMS: m/z 463.7 [M+H]".

S HSERER] 66 1771k, PAH A B3 FI 5-95-7- SR FFMEWy N JF R AT LG A R A&
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1.
SEREH] 69: 7-F-5-(5-(((5-F-2,3- ~E IR FF RN -4- 38 ) FF ) & FE)-[1,2,4] = M 5 [4,3-c]
W -8 - 3 )-2- F L ORI [b]WEWY 1,1- 48 AL
cl N(N\7
(o) N
O:g \ r\{>—NH

F

'H NMR (400 MHz, CDCls) 8 9.58 (s, 1H), 8.81 (s, 1H), 8.12 (s, 1H), 8.03 (d, J = 11.7 Hz,
2H), 6.91-6.75 (m, 2H), 6.71 (d, J = 4.7 Hz, 1H), 4.93 (s, 2H), 4.85 (s, 1H), 2.93 (s, 1H), 2.59
(s, 1H), 2.25 (s, 3H), 1.04 (s, 1H).

3 FSEHEf] 66 7538, AP IR A B3 AT S-V8-7- SR 2R R0y S JER AT LA s L Ak &
Y

SEHEG] 70: 7-F-5-(5-(((5-T-2,3- R IFIRIE-4-J) IR 2 0E)-[1,2,4] =M [4,3-c]
WEEIE -8-J)-2,3- LI [b]MEYY 1,1- =LY

'H NMR (400 MHz, DMSO-ds) & 9.57 (s, 1H), 9.00 (t, J = 4.9 Hz, 1H), 7.72 (s, 1H), 7.45
(s, 1H), 7.28 (s, 1H), 7.03-6.90 (m, 1H), 6.72 (dd, J = 8.6, 3.9 Hz, 1H), 4.74 (d, J = 4.8 Hz, 2H),
4.55 (t,J = 8.7 Hz, 2H), 3.33 (d, J = 8.9 Hz, 2H), 2.17 (dd, J = 7.2, 1.6 Hz, 6H) ppm; LCMS:
m/z 495.7 [M+H]" .

SEIE) 71: 5-(5-((((1aR,6bR)-5-F-1a,6b- 8- 1H-FF A4 71 [b] 2K FF kIR -6- 45 ) FF 2 ) 2=
F)-[1,2,4] =PI [4,3-c] W 0E-8-55)-3- F E R IR [b]MEWy 1,1- 404

AR 1- (R RAO A be-2-F (E7-2)

S—@—Br
HS—QBr - f
E7-1

© E7-2

£ 50mL B R ONAALEY) E7-1 (800mg, 4.23mmol), JRAET (638mg,
4.65mmol) FIFKERAH (1.75g, 12.7mmol), ZJF (15mL), KMNFEZE 75°CHi+k: 3 /M,
Feii 2 2=, MAK (30mL), HZEZHES (50mL*2) FEEL, AN KBRS 1%,
ORGSR, ML R 2ot 2R B FEE=5:DA2MLAY ET-2  (960mg, 1
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2 92%).

'H NMR (400 MHz, DMSO-ds) & 7.55-7.45 (m, 2H), 7.32-7.20 (m, 2H), 4.05 (s, 2H), 2.21
(s, 3H). ppm; LCMS: m/z 244.8 [M+H]".

AR 5-R-3-FHEZRIF[b]HEWy (E7-3)

s~ Mo . Br
<} R ——
\
0)

E7-2 E7-3

78 50mL B PR E7-2 (260 mg, 1.06mmol), & (20mL), % EBEER
(5mL), MFHEZE 135 CHEFE 20 /N, TLC M9 S RLEE T, K R R PK /K (30mL)
SR SRR AL (40mL*3), AFFANUME, SIS, ML B E A ot
o CHlFl: AR FEE=5:1) 324L51 E7-3200mg, 83%UNEK).

'H NMR (400 MHz, CDCls) § 7.77 (d, J = 1.6 Hz, 1H), 7.61 (d, J = 8.5 Hz, 1H), 7.36 (s,
1H), 7.02 (s, 1H), 2.33 (d, J = 1.0 Hz, 3H) ppm.

A= 5-R-3-FRIEIIF bWy 1,1- MY (E7-4)

Br 2
S O=s
Y N

E7-3 E7-4

78 50mL LU P AR O AL &4 E7-3 (200mg, 0.88mmol), —45(F 4% (4mL), H
B (1mL, 85%/K¥EWD, MK (0.5mL, 35%/KEWD, KM TEE FHRAEA, KN
S5AE )ROSR K (10mL), A =& HBE (20mL*2) ZEEL, A HUAHICKBRR T4,
WUEWRSE, BRMLESY) ET-4 (210mg, Y 92%).

'"H NMR (400 MHz, DMSO-ds) 5 7.89 (s, 1H), 7.87-7.76 (m, 2H), 7.21-7.16 (m, 1H), 2.37-
2.19 (m, 3H) ppm; LCMS: m/z 260.7 [M+H]*.

BRI A SLiEs] 55 1757, DLk B1 A E7-4 508 AT LA B R A4

'H NMR (400 MHz, DMSO-ds) & 9.43 (s, 1H), 8.96 (s, 1H), 8.41 (d, J = 8.4 Hz, 1H), 8.23
(s, 2H), 7.80 (d, J = 8.0 Hz, 1H), 7.03 (d, J = 1.3 Hz, 1H), 6.86-6.80 (m, 1H), 6.66 (dd, J = 8.7,
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3.9 Hz, 1H), 4.85-4.74 (m, 3H), 2.85-2.79 (m, 1H), 2.23 (s, 3H), 0.89-0.83 (m, 1H), -0.00 (s, 1H)
ppm; LCMS: m/z 475.7 [M+H]".

S 72: 2-F-5-(5-(((1aR,6bR)-5- - 1a,6b- - Z- 1H-FF A4 I [b] 2K FF IR -6- 3 ) F
By -[1,2,4] =M I [4,3-c M E-8-HE) ZR I [b]HEWY 1,1- k4

AR 5-IR-2-FARTF[b]WEWy (E8-2)

s Br—> s Br
. F\

E8-1 E8-2

76 25mL = RSN E8-1 (500 mg, 2.35mmol) AIFEKPUSIRIE (10mL), &<
Fy, BEZE-70C, Z8IMAN - RAEEHLE (2M in THF, 1.5mL, 3 mmol), 4EFFE
FE k22 I N 40 43 8h, SR N-SRACXUZRREmEE (2.2 g, 2.35 mmol), FEZIRIRMN
WA, RMEEHE, IMAVKAK (30mL) K, HZMRAES (20mL X2) 3HL, AN
RSN (SmL) ¥, JFFHTEKERERA T, WOEIRAE, SRR Flash 204k (3
W7 100% G B, 132K i 7k E8-2 (170mg, UL 31%).

'H NMR (400 MHz, CDCl3) 6 7.69 (d, J = 1.8 Hz, 1H), 7.44 (d, J = 8.6 Hz, 1H), 7.33 (dd,
J = 8.6, 1.9 Hz, 1H), 6.58 (d, J = 2.3 Hz, 1H).

fHFSEIER] 55 (077, BLiial s B1 A1 E8-2 M JEURN AT BLA L R AL &4

'H NMR (400 MHz, CDCls) & 9.27 (s, 1H), 8.19 (s, 1H), 8.00 (dd, J = 8.1, 1.4 Hz, 1H),
7.94 (s, 1H), 7.80 (s, 1H), 7.64 (d, J = 8.0 Hz, 1H), 6.74 (d, J = 10.0 Hz, 1H), 6.65 (d, J = 4.0
Hz, 1H), 6.59 (d, J = 2.0 Hz, 1H), 4.92-4.84 (m, 2H), 4.81-4.77 (m, 1H), 2.87 (dd, J = 9.2, 4.7
Hz, 1H), 1.01-0.99 (m, 1H), 0.32-0.26 (m, 1H) ppm; LCMS: m/z 479.7 [M+H]*.

L] 73: 2-F-5-(5-((((1aR,6bR)-5-F- 1a,6b- & - 1H-FR A 4 3 [b] 2% - Ik IR -6- %) B
FOEE)-[1,2,4] =W [4,3-c] 0 -8-J5)-3- R EL IR IF[b]MEWy 1,1- ALY

fEFSEiEn] 72 (77, BLala s B1 AT E7-3 NERE AT BLA L R AL &4
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'H NMR (400 MHz, CDCl3) § 8.88 (s, 1H), 8.21 (s, 1H), 8.11-8.03 (m, 1H), 8.02 (s, 1H),
7.69 (d, J = 8.0 Hz, 1H), 6.87-6.77 (m, 1H), 6.71 (dd, J = 8.7, 4.0 Hz, 1H), 6.18 (s, 1H), 5.00
(ddd, J = 51.2, 14.3, 5.5 Hz, 2H), 4.88 (td, J = 5.4, 1.9 Hz, 1H), 3.04-2.86 (m, 1H), 2.21 (d, J =
3.2 Hz, 3H), 1.16-1.06 (m, 1H), 0.41-0.30 (m, 1H) ppm; LCMS: m/z 493.7 [M+H]*.

i S 55 (97735, LA TEAA BT AT 5-958-3- 02K R[] e A JEURE AT BAA i DL R 4L
“W:

SEEH) 74: 3-F-5-(5-(((1aR,6bR)-5- - 1a,6b- —F- TH-FF TR 4 I [b] 2K J kR -6- 3 ) FF
B HE)-[1,2.4) =1 [4,3-c|BEIE-8-F) SR IF[b]EEWY 1,1- 4164

H

'H NMR (400 MHz, DMSO-ds) & 9.51 (s, 1H), 9.13 (s, 1H), 8.56-8.38 (m, 2H), 8.26 (s,
1H), 7.97 (dd, J = 8.2, 2.4 Hz, 1H), 7.43 (d, J = 3.1 Hz, 1H), 6.91-6.77 (m, 1H), 6.66 (dd, J =
8.7, 3.9 Hz, 1H), 4.85-4.80 (m, 1H), 4.78 (d, J = 4.6 Hz, 2H), 2.94-2.79 (m, 1H), 0.92-0.80 (m,
1H), 0.00 (t, J = 4.1 Hz, 1H) ppm; LCMS: m/z 479.6 [M+H]".

i SEREBI 66 7712, LAPIEIE B1 A 5-35-3-50 28 I (b1 y JEURHAT LA B R 1k
EW):

SEHER] 75: 3-F-5-(5-((((1aR,6bR)-3-F- 1a,6b- — & 1H-FF R4 (0] 28 I T kiR -6-52) /P
YR FE)-[1,2,4] = I [4,3-c WENE-8-3K)-2- AL IR IR [b]MEWy 1,1- 10

'H NMR (400 MHz, CDCl3) § 9.09 (s, 1H), 8.26-8.19 (m, 1H), 8.16 (s, 1H), 8.02 (s, 1H),
7.79 (dd, J = 8.0, 2.3 Hz, 1H), 6.91 (s, 1H), 6.76 (d, J = 8.8 Hz, 1H), 6.69-6.57 (m, 1H), 4.97
(ddd, J = 42.7, 14.3, 5.3 Hz, 2H), 4.84 (td, J = 5.4, 1.8 Hz, 1H), 3.03-2.85 (m, 1H), 2.15 (s, 3H),
1.08 (dt, J = 8.8, 6.2 Hz, 1H), 0.33 (ddd, J = 6.1, 4.0, 1.9 Hz, 1H) ppm; LCMS: m/z 493.7 [M+H]
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i P SEHE] 66 FI7i%, LhAp A i BT A 5-35-7- S AR Ry A JFURE AT DL B DL R AL A
:

St 76 3-%-5-(5-((((1aR,6bR)-5-F8- 1a,6b- & TH-FF M [b] K K -6- ) FF
%)%%)-[1,2,4]5“5&4‘[4,3-0]@%—8—%)-2—EF‘%ZIKF[‘D]”%% 1,1- e

'H NMR (400 MHz, CDCl3) § 8.96 (s, 1H), 8.34-8.19 (m, 2H), 8.05 (s, 1H), 7.82 (d, J =
7.9 Hz, 1H), 6.89-6.75 (m, 1H), 6.70 (dd, J = 8.7, 4.0 Hz, 1H), 6.45 (s, 1H), 5.12-4.91 (m, 2H),
4.91-4.82 (m, 1H), 3.02-2.89 (m, 1H), 2.26 (s, 3H), 1.15-1.08 (m, 1H), 0.45-0.28 (m, 1H) ppm;
LCMS: m/z 509.6 [M+H]*.

SEREG] 77: FEE 8-(5-(((5-F-2,3- SR IFIRIME-4-J) ) 20 55)-[1,2.4] =M [4.3¢]
WA -8 - 22 ) DK I - 1,2-a] ML IE - 5- R TR B

AR PR - - 6- (R AU AR L E-3-50) Bl iR E9-2

o o]
HaN_ N o HoN /Nl o~
< " Ho AN
Br ?
OH
E9-1 Eo.2

£ 25mL R AR I A AL A4 E9-1(200mg,0.87mmol) , X (A7 W i 4) — M
(439mg,1.73mmol), R (212mg,2.16mmol), [1,1-XL( I H B 8k —&ibim
(63mg,0.09mmol), 14—:‘?&/—\%(10mL), RMFER 90CTAARME T RML 16 /N,
LCMS Wil e S5 o), BT T —

LCMS: m/z 196.9 [M+H]".

W AR 6-EHE-5-(5-((((5-F-2.3- A 2K JF kIR -4- 3 ) B 3 ) B 0k ) L )-
[1,2,4] = ME[4,3-c]mEE-8 -ILng SEnkne iR E9-3

(o] N,N\7
HN NS o N P 8
HOL, | Br—4\ r\?—NH - . \ />—NH
OH
E9-2 B3 F E9-3
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] | — 25 S S N )44 B3(315mg,0.87mmol), R (359mg,2.60mmol), [1,1'-
R IR BE L) — k] &AL 4T(63mg,0.09mmol), 7K(3mL), KNFIEE 80°C T2 <MK
Bl NN Sh, Rl g5, FRiEZE =R, N LB CBERGOmL)FRE A, A UK
(SmL*2)¥k, AN AKEREREA T, JRIRGE, AL R BT 4 GRiaitt: 2R
fig: HEE=10:1)73 2L 5 B9-3 (260mg, UK 69%).

LCMS: m/z 436.1 [M+H]*.

A= EHSLEY] 21 BR=T7E, D g E9-2 Rl 2-& LN JE R AT LA )
L 8-(5-(((5-9-2.,3- & R FF R I -4-Jk) B ) B 0 )-[ 1,2,4] = M FF[4,3-c] W% g -8- Ik ) DR e
FF[1,2-a]MkRE-5-FRRHR -

N
0 "\ 3 )
7 N\
—0 N \ N
N

F

'H NMR (400 MHz, DMSO-ds) & 9.79 (s, 1H), 9.55 (s, 1H), 9.05 (s, 1H), 8.93 (d, J = 7.9
Hz, 1H), 8.90 (d, J = 1.3 Hz, 1H), 8.01 (d, J = 7.9 Hz, 1H), 7.86 (d, J = 1.3 Hz, 1H), 6.98-6.94
(m, 1H), 6.72 (dd, J = 8.6, 3.8 Hz, 1H), 4.80 (s, 2H), 4.56 (t, J = 8.6 Hz, 2H), 3.9 (s, 3H), 3.33
(s, 2H) ppm; LCMS: m/z 459.9 [M+H]*.

SEHE] 78: (8-(5-(((5-F-2.3- G R I IRIHE -4-J) B ) 20 0 ) - [ 1,2, 4] =1 I (4, 3-c w5 g
-8- ) BRI [ 1,2-a] L - 5- 5 ) PP

B AR (6- I -5-(5-((((5-T-2.3- A A IF W -4- 3 ) F R ) 0 ) s 0 )-[1,2.,4]
ZHEIE[4,3-cmEnE-8 - B b g -2- ) T E9-4

N N
NCY N
\
o) N o} N o}
7 N\ W & \ 2 —NH
—0 N= N HO N= N
NH, NH,
F E9-4 F

E9-3

# E9-3 (50 mg, 0.11mmol) ¥4 T AP0 mL)H, 7E 0°C F IS (22 mg,
0.57mmol). JREAEZ R T A 16he R, TIAKA0mLYF K, H LR ZBEFEHL30
mL x 2), AHAHTE, K48, S22 EALEY) E9-4 (35 mg, NE 76%).

LCMS: m/z 408.1 [M+H]*.

AR ASEREY) 21 DIRET57E, Do [E)4E E9-4 Fl 2-& L N JEORM AT LA Ak
(8-(5-(((5-F-2,3- S IR FF W Mg -4- ) FFY ) B R )-[1,2.4] = W I [4,3-c ] W% W -8- & ) Ik e -

111



WO 2021/032004 PCT/CN2020/109232

[1,2-a]WtrE-5-2E) F
N
g/\’N "\ Z 0

HO
LO_{ N/>—NH

'H NMR (400 MHz, DMSO-de) & 9.62 (d, J = 1.1 Hz, 2H), 8.98 (s, 1H), 8.79 (d, J = 7.4
Hz, 1H), 7.99 (d, J = 1.3 Hz, 1H), 7.72 (d, J = 1.3 Hz, 1H), 7.10 (d, J = 7.5 Hz, 1H), 7.01-6.93

F

(m, 1H), 6.71 (dd, J = 8.7, 3.9 Hz, 1H), 5.78 (t, J = 5.7 Hz, 1H), 4.82 (d, J = 5.7 Hz, 2H), 4.77
(s, 2H), 4.55 (t, J = 8.7 Hz, 2H), 3.28 (s, 2H) ppm; LCMS: m/z 432.0 [M+H]".

AT sRmEY] 21 B8R RUE BB, LA 3-1R-6- R MEIE-2- oA b [R] 44 B3 O k)
Al LA P TRNA E10-1:

N
N\ \7
N

(o]
a NH
3

NH,
E10-1
'H NMR (400 MHz, MeOD) § 9.28 (s, 1H), 7.73 (s, 1H), 7.50 (d, J = 7.5 Hz, 1H), 7.39 (d,
J=2.5Hz, 1H), 6.85 (t, J = 9.3 Hz, 1H), 6.71-6.62 (m, 2H), 4.77 (s, 2H), 4.63 (t, J = 8.7 Hz,
2H), 4.00 (s, 2H), 3.38 (d, J = 8.2 Hz, 2H), 2.43 (s, 3H) ppm; LCMS: m/z 392.1 [M+H]"*.
1 S 21 LB =7, DL ads E10-1 1 2-50-3- B3 T N S5 R Al DA& ik
W EY:
SEHEB] 79: N-((5-f-2.3- ~E IR IR -4 ) B 3E)-8-(3- 37 A FE-5- FF FL Ik e FF [ 1,2-a]
N g -8-3)-[1,2,4] =M Jf-[4,3-c BB IE -5-
,N\
N\ ’7‘
RASER
N \ N
WN
F
'H NMR (400 MHz, DMSO-ds) § 9.85 (s, 1H), 9.56 (s, 1H), 9.00 (s, 1H), 8.95 (dd, J=11.1,
2.3 Hz, 1H), 8.78-8.74 (m, 1H), 8.05 (s, 1H), 7.72 (s, 1H), 7.00-6.94 (m, 1H), 6.71 (dd, J = 8.6,
3.8 Hz, 1H), 4.79 (s, 2H), 4.55 (t, J = 8.7 Hz, 2H), 3.35 (s, 2H) ppm; LCMS: m/z 420.0 [M+H]*.
SEH] 80: FF AL 2-(8-(5-(((5-F-2,3- AR I MR -4-48) FF 3L ) () -[1,2,4] — M - 4,3-
CIMEIE-8-J5)-5- FF FL BRI 31 1,2-a] AL e -3-3) 2 R s
U FJE 3-S-4-BREL T RS E11-2

(¢]
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o N e N
E11-1 E11-2
TG 100 mL B CUR SR O E11-1 (290 mg, 2.5 mmol) FI&E LS (9 mL),
EVKI T I L-IE &R (57.57mL, 0.5 mmol )AT N-&48 T it T fi% (400 mg, 3 mmol)
SR SE T B B U AR SRR RS 3 /N, A3 B L EXL-2 EDTATR . BRI
B EERT T4,
PR SRR 21 U775, DL EN-2 AT EA E10-1 AR AT BLA R Nk

) E11-3:
,N\
O

N
Wan Wanl

(o]

E11-3 F
'H NMR (400 MHz, DMSO-de) § 9.51 (s, 1H), 9.40 (s, 1H), 8.79 (t, J = 4.9 Hz, 1H), 8.52
(d, J=7.4Hz, 1H), 7.52 (s, 1H), 7.01-6.91 (m, 1H), 6.84 (d, J = 7.8 Hz, 1H), 6.71 (dd, J = 8.7,
3.9 Hz, 1H),4.77 (d, J = 4.6 Hz, 2H), 4.55 (t, J = 8.7 Hz, 2H), 4.42 (s, 2H), 3.69 (s, 3H), 3.31 (s,
2H), 2.78 (s, 3H) ppm; LCMS: m/z 488.0 [M+H]".
SEHEHI 81: 2-(8-(5-(((5-T-2,3- A IRIFIRIG-4-J) FF ) B AL )-[1,2,4] =W IR [4,3-c] W
g -8-J)-5- FF FE KA IR [ 1,2-a] L iE-3-3E) 2. be- 1-B% E11-4

N
OY\(\N N'N\7 (\(\N N \7
/ \ / \

-0 NH on N/>'NH
/Y \ N\

E11-3 F E11-4 F

FETFHE 25 mL B VRSO E11-3(30 mg, 0.06 mmol ) Al [ VY kI (5 mL),
FEVKI P BRI S (1139 mg, 0.3 mmol). S REEJEF+ 3 H HE = EHPE R
81 /N o JRMESEERJG, ROSEVA EIEI 0 FRICE, KK H &R 520 mLx3)AHL,
BN, TTKBRERN T4, uE, BRI, Ao F & oo 2l R &
¥ E11-4 (15mg, 54.4%).

'H NMR (400 MHz, DMSO-ds) § 9.50 (s, 1H), 9.42 (s, 1H), 8.76 (t, J = 5.0 Hz, 1H), 8.47
(d, J =7.4 Hz, 1H), 7.43 (s, 1H), 6.95 (d, J = 9.7 Hz, 1H), 6.79 (d, J = 7.6 Hz, 1H), 6.71 (dd, J
= 8.6, 3.9 Hz, 1H), 4.88 (t, J = 5.2 Hz, 1H), 4.76 (d, J = 4.9 Hz, 2H), 4.55 (t, J = 8.7 Hz, 2H),
3.79-3.75 (m, 2H), 3.41 (d, J = 6.8 Hz, 2H), 3.31 (s, 2H), 2.91 (s, 3H) ppm; LCMS: m/z 460.0
[M+H]".
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MBI 82: 2-(8-(5-((5--2.3- AR FIRI-4- ) AL U -(1,2,4) = I (4.3
U -8-)-5- F BRI R 1,2-a] L E-3-3) 2,8 7, W i

N N
z R O Z N N
mN N\E o \‘Or\/\g\/ \Z o
W Was W Wan
F

E11-4 F

¥ E11-4 (20mg) ¥ THLIE (1mL), AN 4-—HZEEMLE 2mg) Ml ZEEF (10mg),
TR . RSB &S (10mL) FiZK (10mL), A —&H 4 (10mL*3) #
Ko AHLE BN TG T . EaREEH R B (2mL) BEdEFeRss 30 QA Gl 4 2-
(8-(5-(((5-F-2.3- R IFWRMRg -4- J5 ) FF ) B 26 )- [ 1,2,4] =P - [4,3-c ] W g - 8- ) - 5- FH K
M IE[1,2-a) b -3-28) 2 2RI (13mg, YNEE 59.5%).

'H NMR (400 MHz, DMSO-de) & 9.51 (s, 1H), 9.41 (s, 1H), 8.78 (s, 1H), 8.50 (d, J = 7.3
Hz, 1H), 7.44 (s, 1H), 6.96 (t, J = 9.4 Hz, 1H), 6.82 (d, J = 7.5 Hz, 1H), 6.71 (dd, J = 8.6, 3.8
Hz, 1H), 4.76 (d, J = 3.6 Hz, 2H), 4.55 (t, J = 8.7 Hz, 2H), 4.39 (t, J = 6.7 Hz, 2H), 3.61 (t, J =
6.7 Hz, 2H), 3.32-3.28 (m, 2H), 2.91 (s, 3H), 2.03 (s, 3H) ppm; LCMS: m/z 502.0 [M+H]*.

S 83: 2-(8-(5-(((5-F-2,3- A IR -4- ) ) U L) [ 1,2,4] =M I [4,3-c] %
g -8- 3k )-5- F LRI I [1,2-a ] L IE - 3-5E) 2L B i

Ny H,N 7 NS
e W Wa
F

F

E11-3

78 20mL 2 EH PN E11-3 (40mg, 0.082mmol), & B EEAIE R (8 mL). JEEH
£ 85°C NHEHE 16 B RIMAH A, Hrib ik, JSuitH 2R OB, 15
B EAMLEYD 2-(8-(5-((((5-F-2,3- A R I RIR -4- 5 ) B R ZURE) B |- [ 1, 2.4 = e I [4,3-
CWEIE-8-HE)-5- AL BRI [ 1,2-a ] L e -3-2) Z Bt e (26mg,  ULZE 67%).

'H NMR (400 MHz, DMSO-d) § 9.51 (d, J = 1.4 Hz, 1H), 9.41 (d, J = 13.3 Hz, 1H), 8.50
(d, J =7.4 Hz, 1H), 7.52 (s, 1H), 7.46 (s, 1H), 7.10 (s, 2H), 7.01-6.91 (m, 1H), 6.80 (d, J = 7.3
Hz, 1H). 6.71 (dd, J = 8.6, 3.9 Hz, 1H), 4.77 (d, J = 3.9 Hz, 2H), 4.55 (t, J = 8.7 Hz, 2H), 4.07
(s, 2H), 3.32 (d, J = 8.8 Hz, 2H), 2.85 (s, 3H). ppm; LCMS: m/z 473.1 [M+H]".

SEREG] 84: 2-(8-(5-(((5-F-2,3- ~EURTFIRIE-4-JE) L) 208 )-[ 1,2, 4] =M [4,3-c] %
Mg -8-3)-5- SR DK I [ 1,2-a ] L g - 3- 425 )-N N- - FF 2 2, ot i

R 2-(8-(5-(((5--2,3- A IR IR -4-3) FF I 2 3E)-[1,2,4] = P [4,3-c ] MR e -
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8-J)-5- FA LBk I 3 [1,2-a] WL g -3-55) 2.1 E11-5

N N
7N N O
/o\(\f, » 3 P HOWIN N Z ?
o S />—NH . ) N />’NH
\_7/ N \ / \ N

- F F
E11-3 E11-5

78 25 mL 8 D SR i E11-3 (30 mg, 0.06 mmol) FIFEE (3mL), fIAZEEAL
By (24 mg, 0.6 mmol) 7K (ImL) W fEZBBFRE 1/, RNEEG, H 1M
9 HCL 1 PH 2 7, Hrih (il . A tafil ik KRR B e, B T a A 2140 E11-
5 (12mg, 422%).

'H NMR (400 MHz, DMSO-de) & 9.51 (s, 1H), 9.43 (s, 1H), 8.79 (s, 1H), 8.49 (d. J = 7.4
Hz, 1H),7.42 (s, 1H), 7.01-6.92 (m, 1H), 6.78 (d, J = 7.5 Hz, 1H), 6.71 (dd, J = 8.6, 3.9 Hz, 1H),
4.76 (s, 2H). 4.55 (t, J = 8.7 Hz, 2H), 4.10 (s, 2H), 3.27-3.14 (m, 2H), 2.86 (s, 3H) ppm; LCMS:
m/z 474.1 [M+H]".

IR 2-(8-(5-(((5-9R-2,3- R IR -4- 25 B ) B 28)-[1,2,4] = M - [4,3-c] R I -
8-)-5- FRFEIKIE T 1,2-a] Mk WE-3-F%)-N,N- — F 2k 2.t [l

\ N
% Ny N 7N NN

E11-5 F
FETHER 25 mL B AP ARKII E11-5 (20 mg, 0.04 mmol) AT — F 3 B B i
(2mL), MRKIMAEEER ~F % (2.16 mg, 0.05 mmol), 2-(7-% %75 = %()-N,N,N'N"-

VU B LR S U RS (20 mg, 0.05 mmol) M=% (12.14mg, 0.12mmol). 7EZ L
PN 1 /N SO EEHE B INK (10mL) My (A fE k. e [ A A AR R R
BAFBNLE S 2-(8-(5-(((5-F-2,3- A K FFIRIG-4-J8) I ) H)-[1,2,4] = M [4,3-c] B E-8-
F)-5- LRI I [ 1,2-a] b E-3-35)-N N- 3 28 (5 mg, W03 25.7%) .

'H NMR (400 MHz, DMSO-de) & 9.48 (s, 1H), 9.44 (s, 1H), 8.77 (s, 1H), 8.50 (d. J = 7.4
Hz, 1H), 7.38 (s, 1H), 6.96 (t, J = 9.4 Hz, 1H), 6.77 (d, J = 7.6 Hz, 1H), 6.71 (dd., J = 8.6, 3.7
Hz, 1H), 4.76 (s, 2H), 4.55 (t, J = 8.7 Hz, 2H), 4.36 (s, 2H), 3.31-3.25 (m, 2H), 3.13 (s, 3H),
2.88 (d, J =9.9 Hz, 3H), 2.75 (s, 3H) ppm; LCMS: m/z 501.1 [M+H]*.

181 F SEHEM 6 (97772, LA 8-JR-5-FRJE[1,2,4]- =M FE[1,5-a] ML WE A o ()44 BT Ay S5k AT
DA B S )

L) 85: N-(((1aR,6bR)-5-9-1a,6b- - 1H-FF P15 3 [b] 2 HF 1K -6- ) 7 I )-8-(5-
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FFAE-[1,2,4]) =M IF[1,5-a] ML e -8-3%)-[1,2,4] = M Jf:[4,3-c | IE -5- ]l

'H NMR (400 MHz, DMSO-de) § 9.57 (s, 1H), 9.45 (s, 1H), 9.11 (d, J = 7.7 Hz, 1H), 9.04
(s, 1H), 8.63 (s, 1H), 7.29 (dd, J = 7.7, 1.1 Hz, 1H), 6.96 (dd, J = 10.3, 8.7 Hz, 1H), 6.78 (dd, J
=8.7, 3.9 Hz, 1H), 5.00-4.85 (m, 3H), 2.97 (dt, J = 9.1, 4.5 Hz, 1H), 2.79 (s, 3H), 1.02 (dt, J =
9.0,5.9 Hz, 1H), 0.14 (ddd, J = 6.1, 4.0, 1.9 Hz, 1H) ppm; LCMS: m/z 429.0 [M+H]".

TS 6 (97715, B 8-1R-5- BB [1,2,4]- = MR 3F[1,5-a] L ug A1 oh )44 B3 Ay J5ok} ]
PhE R R A A

L] 86: N-((5-9-2.3- ~E R H WRMRg-4- B ) )-8-(5- FR AL -[ 1,2, 4] = JE[ 1, 5-a] L mE
-8-3)-[1,2,4] =1 JF:[4,3-c | WRIE-5-

NN
N N O
~Q—<:N/%NH
F

'H NMR (400 MHz, DMSO-de) & 9.54 (s, 1H), 9.45 (s, 1H), 9.11 (d, J = 7.7 Hz, 1H), 8.90
(t, J=5.0 Hz, 1H), 8.64 (d, J = 9.7 Hz, 1H), 7.28 (d, J = 7.8 Hz, 1H), 7.02-6.92 (m, 1H), 6.72
(dd, J = 8.6, 3.9 Hz, 1H), 4.78 (d, J = 4.9 Hz, 2H), 4.56 (t, J = 8.7 Hz, 2H), 3.35 (s, 2H), 2.79 (s,
3H) ppm; LCMS: m/z 417.0 [M+H]*.

i FH S 6 197595, LA 8-TR-5- FEHEIRIE I [ 1,2-a] WL mE R o )44 B Ay SR AT LA 1
LA L5

SEHE] 87: N-(((1aR,6bR)-5-%-1a,6b- - 1H-FF P75 3 [b] 2 I -6- ) FF 2 )-8-(5-
PR IR I [1,2-a] FEEIE -8-55)-[1,2,4] I FF[4,3-c ] g -5-1%

N
ZN N N
R

H
MNHH

'H NMR (400 MHz, CDCls) § 8.99 (d, J = 7.0 Hz, 1H), 8.87 (d, J = 6.1 Hz, 1H), 8.58 (d,
J=75Hz, 1H), 8.31 (d, J=3.7 Hz, 1H), 7.52 (t, ] =5.2 Hz, 1H), 7.01 (d, J=7.5 Hz, 1H), 6.73
(dd, J =10.0, 8.8 Hz, 1H), 6.64 (dd, /=8.7, 4.0 Hz, 1H), 4.95 (dd, J = 14.2, 5.5 Hz, 1H), 4.89 —
4.74 (m, 2H), 3.08 — 2.96 (m, 1H), 2.83 (s, 3H), 1.08 — 1.00 (m, 1H), 0.28 (ddd, / =6.2, 4.0, 1.9

116



WO 2021/032004 PCT/CN2020/109232

Hz, 1H) ppm; LCMS: m/z 428.1 [M+H]*.

R SEiEn] 21 IR =1077%, DL 2-SEERT A E10-1 A5k AT LA L R A
W

S5 88: N-((5-9-2.3- S I IR -4-J) 3 )-8-(5- FAE BRI I [ 1,2-a ] ML WE-8-4K)-
[1,2,4] =M [4,3-c]HEIE-5-1%

N
Z N N
g\’ \3 o
Nan e

F

'H NMR (400 MHz, DMSO-de) & 9.61 (s, 1H), 9.52 (s, 1H), 8.81 (s, 1H), 8.75 (d, J = 7.4
Hz, 1H), 7.93 (s, 1H). 7.73 (s, 1H), 6.97 (dd, J = 13.0, 5.9 Hz, 2H), 6.71 (dd, J = 8.7, 3.9 Hz,
1H), 4.77 (s, 2H), 4.55 (t, J = 8.7 Hz, 2H), 2.67 (s, 3H), 2.33 (s, 2H) ppm; LCMS: m/z 416.0
[M+H]*.

TSR] 21 BER =075, B 3- ZBREE A P A E10-1 2 J5RHAT DA& A A
TAY:

ST 89: N-((8-(5-(((5-F-2,3- ~ A IR IF R -4-J5) B ) 2 J5) - [1,2,4) =M [4,3-c W%

e -8-38)-5- F FE ke I [1,2-a ] ubk e -3- 38 AR 3 2, B i
(o]

N
/U\N/\(\/N N\ \7
H N N o
‘Q\}{Nf*“&@

.

'"H NMR (400 MHz, CDCl3) § 9.51 (s, 1H), 9.40 (s, 1H), 8.78 (s, 1H), 8.55 (d, J = 7.4 Hz,
1H), 8.38 (s, 1H), 7.57 (s, 1H). 7.00-6.94 (m, 1H), 6.87 (d, J = 7.7 Hz, 1H), 6.71 (dd, J = 8.6,
3.9 Hz, 1H), 4.86-4.71 (m, 4H), 4.55 (t, J = 8.7 Hz, 2H), 3.31 (s, 2H), 2.86 (s, 3H), 1.86 (s, 3H)
ppm; LCMS: m/z 487.0 [M+H]".

fEHISEREn) 21 B =RT7%, BL 3- QB EFE R ()& E10-1 Jy 508k AT BL 4 pft
BYRE 8-(5-(((5-M-2,3- “E RIFIRIE-4-38) B ) & F5)-[1,2,4] =M JF[4,3-c] M IE -85 )-
5-FHEL KL JF[1,2-a] ML IE -2- R IR B E12-1:

N o]
4(/}—{: \>—NH
.y N’B
N ‘N

F

z

CI) O E121
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'H NMR (400 MHz, MeOD) § 9.74 (s, 1H), 8.51 (s, 1H), 8.26 (s, 1H), 8.05 (d, J = 7.4 Hz,
1H), 7.35(d, J=7.2 Hz, 1H), 6.83 (t, /= 9.4 Hz, 1H), 6.66 (dd, J = 8.6, 3.8 Hz, 1H), 4.65 (d, J
=8.7Hz, 2H), 4.16 (s, 3H), 3.46 (t, /= 8.7 Hz, 2H), 2.89 (s, 3H) ppm; LCMS: m/z 428.1 [M+H]".

5 FE St 81 7595, LA E12-1 JyJ50REHT AAAR81IE JF A5 3 A Rk &4

S 90: (8-(5-(((5-F-2.3- - EU IR H IR e -4- ) F BE)ZUE ) -[1,2,4] =M 4, 3-c] s
-8-4)-5- F BRI - [1,2-a ] Mk I -2- ) Y

N (o]

aYau

N\ /N
%(N N‘N/) )

HO

'"H NMR (400 MHz, DMSO-ds) 6 9.60 (s, 1H), 9.53 (s, 1H), 8.81 (s, 1H), 8.73 (d, /=74
Hz, 1H), 7.75 (s, 1H), 6.96 (dd, J = 20.7, 8.6 Hz, 2H), 6.72 (dd, J = 8.7, 3.9 Hz, 1H), 5.27 (t, J =
5.6 Hz, 1H), 4.78 (s, 2H), 4.69 (d, J = 5.7 Hz, 2H), 4.55 (t, / = 8.7 Hz, 2H), 3.29 (s, 2H), 2.64 (s,
3H) ppm; LCMS: nv/z 446.0 [M+H]".

SRR 91: 8-(5-(((5-9R-2,3- A K IF IR -4-5) FF B U0 )-[1,2,4] =W JF[4,3-c] WA -
8-F)-N, N, 5- = FI B K I I [1,2-a] L I -2- FF I iz

N o) NS
/ \ / \ NH \ N [¢]
ﬁr«)_ aYem™
N NS N— N
CI’ O E121 ~

FEFHER 25mL B = FUR AN TR VYR (2mL) 1 R Jie (i DO Sk i
(0.1 mL, 0.2 mmol), VKK TIMA=REBFRER (0.07 mL, 0.14 mmol). FKIKH H1
10 2805 N E12-1(47mg, 0.1mmol, 3T 2mL PUEUKIR) . SR EIR 2 /N, BE
ZE, ZEMAUKK (5SmL), HZ&HEE (10mL*3) ZE. AHJZAERK (10mL)
Be, FTEKERERAN T 5 e T3 R it . sE B [E A 208 ZBR Tk, 1330 sl i
8-(5-(((5-F-2.3- ~E IR FF IR -4-J) F L) 20 08 )-[ 1.2,4] =M [4,3-c] W% g -8- 55 )-N N, 5- = H
FEKIEIE[1,2-a] ke -2- F BER% (33mg, 0.068mmol), 68%UHK .

'H NMR (400 MHz, CDCl3) § 9.22 (s, 1H). 9.07 (s, 1H), 8.27 (s, 1H), 7.86 (d, J = 7.2 Hz,
1H), 7.57 (s, 2H), 6.89 (d, J = 7.3 Hz, 1H), 6.77-6.66 (m, 1H), 6.62 (dd, J = 8.7, 3.9 Hz, 1H),
4.83 (d,J = 14.2 Hz, 1H), 4.74 (dd, J = 11.1, 5.7 Hz, 2H), 3.11-3.02 (m, 1H), 2.69 (s, 3H), 1.00
(dt, J = 8.9, 6.1 Hz, 1H), 0.24-0.15 (m, 1H) ppm; LCMS: m/z 487.1 [M+H]*.
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BEAISEHGH 21 HB= 7%, B 2-53- AR Z B[4 E10-1 J9f50RH AT b
B R LA

S 92: 2K 8-(5-(((5-H-2.3- AU IFIRI-4-H) A R I )-[1.2.4] SMETF[4.3-c]
V8- -5 FFEIDKILE T [1,2-a ] -3- B aRE

N

N’ \7
' N o)
e
fo) \
N F
O
//

'H NMR (400 MHz, DMSO-de) § 9.53 (s, 1H), 9.21 (s, 1H), 8.87 (t, J = 5.1 Hz, 1H), 8.76
(d,J=7.6 Hz, 1H), 8.32 (s, 1H), 7.21 (d, J = 7.7 Hz, 1H), 7.03 — 6.92 (m, 1H), 6.72 (dd, J = 8.6,
3.9 Hz, 1H), 4.77 (d, J = 5.0 Hz, 2H), 4.55 (t, ] = 8.7 Hz, 2H), 4.35 (q, J = 7.1 Hz, 2H), 3.17 (d,
J=5.3 Hz, 2H), 2.77 (s, 3H), 1.36 (t, ] = 7.1 Hz, 3H) ppm; LCMS: m/z 488.1 [M+H]*.

{ERSEhEE] 92 7738, L R VD SRR WU 2.3, 8-(5-(((5-F-2,3- &R JF
W MR -4- L ) FF SR ) 5 )- [ 1,2,4] = M8 5[4, 3-c W g - 8- Fi )- 5- F L Bk e 3 [ 1,2-a] ML I - 3- PR R T

CSERER 92) NERAT LG L L &9

SEHEH] 93: 8-(5-(((5-T-2,3- AT FF IR -4-J) I L) B I )-[1,2,4] =M JF[4,3-c] M5 I -

8-FL)-N,N,5- = FF FL DK e Ff [ 1,2-a] rHk g - 3- FP 1%

'H NMR (400 MHz, CDCls) & 8.96 (s, 1H), 8.92 (s, 1H), 8.41 (s, 1H), 7.93 (d, J = 7.3 Hz,
1H), 7.64 (s, 1H), 6.76 (d. J = 7.5 Hz, 1H), 6.64 (t, J = 9.3 Hz, 1H). 6.52 (dd, J = 8.6, 3.9 Hz,
1H), 4.60 (d, J = 4.7 Hz, 2H), 4.54 (t, J = 8.7 Hz, 2H), 3.37 (t, J = 8.6 Hz, 2H), 3.24 (d, J = 18.8
Hz, 6H), 2.58 (s, 3H) ppm; LCMS: m/z 487.1 [M+H]".

BRI SERER] 6 17715, BL 4-3R-1-F - TH-2R JF [d]k A o B4k B3 4 JEURE AT LA Bk
AN LS

SEHEH] 94: N-((5-F-2,3- AR FIRME-4-55) B 55)-8-(1- FF 5 1H- R IR [d] ke -4- 556 )-
[1,2,4] =M [4,3-c]mENE-5- 1%
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N
o=
N

/
NN NP

'H NMR (400 MHz, DMSO-de) § 9.62 (s, 1H), 9.27 (s, 1H), 8.58 (d, J = 7.5 Hz, 1H), 8.30
(s, 1H), 7.57 (d, J = 8.0 Hz, 1H), 7.42 (t, J = 7.8 Hz, 1H), 7.03-6.92 (m, 1H), 6.73 (dd, J = 8.6,
3.8 Hz, 1H), 4.79 (s, 2H), 4.57 (t, J = 8.7 Hz, 2H), 3.92 (s, 3H), 3.35 (d, / = 8.7 Hz, 2H) ppm;
LCMS: m/z 416.0 [M+H]"*.

SEHEH 95: 8-(5-(((5-F-2,3- A K I WkIg-4-J ) L) U3 )-[ 1,2,4] = W I [4,3-c W g -
8-1)-N,N- - FFEK I JE [ 1,2-a] b e -5- R Bk

AR 6-2E-5-1R-N,N- FE R F R Bk E13-1

0
OM}Br —NH M}Br
—0 N= \ —N\ N=

NH, NH;

E13-1

£ 25mL [FRBSRH IR 6-20 E-5- IRk IE-2- R & lE (100mg, 0.43mmol) A1
AHLE (SmL), AR S UHOKE T I S48 (49mg, 0.52mmol). B3 (TR B IR IK
T N EREERHE 5 B0 E NN R &P BT (2M, 0.35 mL) . IR 6 /N
J&i, LCMS WU JEUR|SE A A HREAL BT T5 7 o ISLIRNE T, 133 A A, FKPES R
LN S EAR B A AL R E A TN A3 8] E13-1 (88 mg, YK 83.8%).
'H NMR (400 MHz, CDCls) & 7.73 (d, J = 7.9 Hz, 1H), 6.80 (d, J = 7.9 Hz, 1H), 5.02 (s,
2H), 3.09 (s, 3H), 3.04 (s, 3H) ppm; LCMS: m/z 244.0 [M+1]".
PR AR A SRR 21 7%, BLE13-1 firh a4 B3 A s B AT PLE R A AL A4 :
8-(5-(((5-F-2,3- Z & R I IR -4- J ) FF ) 24 0k )-[1,2,4]) =M I [4,3-c] % 1hE -8- 2 )-N,N-
TP I I 1,2-a] AL IE - 5- FR A
Ny
N\ 7
NN 0
»—Q—z\: )—NH
—N N N\ N
\ K/N
F
'H NMR (400 MHz, CDCl3) § 9.14 (s, 1H), 8.86 (s, 1H), 8.58 (s, 1H), 8.00 (d, J = 7.3 Hz,
1H), 7.80 (s, 1H), 7.50 (s, 1H), 7.00 (d, J = 7.3 Hz, 1H), 6.73 (1, J = 9.3 Hz, 1H), 6.60 (dd, J =
8.6, 3.7 Hz, 1H), 4.70 (s, 2H), 4.56 (t, J = 8.6 Hz, 2H), 3.39 (t, J = 8.6 Hz, 2H), 3.19 (d, J = 35.5
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Hz, 6H) ppm; LCMS: m/z 473.1 [M+H]*.

SEHEB] 96: 6-R-8-(5-(((5-FA-2.3- AR I FIRI-4- ) F 56 U0 )-[1.2.4] =M IR [4.3-¢]
A I 8- Y K B I [ 1,2-a ] WL W -3- FF i

L (Z)-2-1R-3-F LRI E14-1

Br Br

O N \)\
\I\;):O > Oz CN

E14-1

7E 25mL [RJERLEHEH A 3- AR R A (2.0g, 24.4mmol), 1, 4 575 (30mL)
AZK (10mL). UKKH R, N-IAHRHIBLZ (980 mg, 24.4mmol) £E 15 438 Py 3N
No RBIRAEVKAHE TR /NN R R 0KOK A . ORI Ak AE 5 I R Bkt 719 3 E14-
1 SN HE, AMECEEEMAT T2

AR 6-F-8-(5-(((5--2,3- AR IF IR -4-J) F ) 2 6 )-[ 1,2, 4] = M I [4,3-c] s
IE-8-J ) BRI [ 1,2-a] L IE -3- FR S

NC NN\

NH,N
O O
g\}{%_& g\}{%
E14-1 F

F
F

FE b — BRI 8-(2- 2 JE-5- FRMEIE -3-42)-N-((5- -2, 3- AR Ik Ig-4- %)
FA3E)-[1,2,4] =M 3 [4,3-c] W e -5-% E2-2 (780mg, 2.0mmol) , MR FIE 10 /N . &%)
HE S AN, GEEEETTH. EIREAREEE I, SR PRSI
BRI, Ll K2 TR 6-5-8-(5-(((5-M-2,3- ~FIRIFIRNE-4-5) 7 5 & IL)-
[1.2.4] =M I [4,3-c] M5 e -8-F KM F [ 1,2-a] Ik IE-3-F i (490mg, 55%UZ)

'H NMR (400 MHz, DMSO-de) 5 9.64 (s, 1H), 9.57 (s, 1H), 9.17 (dd, J = 11.0, 2.2 Hz, 1H),
9.10 (t, J = 4.9 Hz, 1H), 8.96-8.83 (m, 1H), 8.53 (s, 1H), 6.99-6.86 (m, 1H), 6.70 (dd, J = 8.6,
3.8 Hz, 1H), 4.80 (d, J = 4.8 Hz, 2H), 4.56 (t, J = 8.7 Hz, 2H), 3.35 (d, J = 9.0 Hz, 2H) ppm;
LCMS: m/z 445.1 [M+H]*.

fEFSLiEE] 84 HIE L, DL 2-(8-(5-(((5-F-2,3- “E R I IRIR-4-J5) 1 JE)
FHE)-[1,2,4] =M [4,3-c] Mg -8- 5 )-5- FF LRI JF [ 1,2-a ] WL HE-3-J5) B TR E11-3 I MHE
WA JERERT BA A A R A S

SEHEAHT 97 2-(8-(5-(((5-9-2.3- IR IFIAIE-4-J5) 36 U ) -[ 1,2,4] =M FF[4,3-c |
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I -8-J5)-5- FF R Bk e [ 1,2-a] L IE -3- 3 )- 1- M A, 2 - 1- B
) N
o\\/N\\(\{\’N N\ ;17 o
°O{N/HH_@
F

'H NMR (400 MHz, DMSO-ds) 6 9.51 (s, 1H), 9.43 (s, 1H), 8.77 (t, J = 5.0 Hz, 1H), 8.51
(d, J = 7.4 Hz, 1H), 7.40 (s, 1H), 7.01-6.93 (m, 1H), 6.78 (d, J = 7.6 Hz, 1H), 6.71 (dd, J = 8.6,
3.9 Hz, 1H), 4.77 (d, J = 5.0 Hz, 2H), 4.55 (t, J = 8.7 Hz, 2H), 4.40 (s, 2H), 3.65 (s, 2H), 3.60
(dd, J = 9.5, 5.2 Hz, 4H), 3.50 (d, J = 4.8 Hz, 2H), 3.31 (s, 2H), 2.75 (d, J = 14.2 Hz, 3H) ppm;
LCMS: m/z 544.0 [M+H]*.

R SERE] 21 757, DA 3-35-6-( =70 FF )k g -2- A vh [E) 44 B3 24 J5URk AT LG ik
U A

SR 98: N-((5-F-2,3- AR I IRIR-4-F ) L )-8 -(5-( = 900 FF 3 ) K Ik [ 1,2-a ] ML g
-8-3)-[1,2,4] =M JF:[4,3-c R IE-5- %

,N\
N\ 3 (0]
ac@—{’\{)—w
\
N -

'H NMR (400 MHz, DMSO-de) § 9.74 (s, 1H), 9.56 (s, 1H), 9.06 (s, 1H), 8.95 (d, J =
7.8 Hz, 1H), 8.14 (s, 1H), 7.90 (d, J = 1.3 Hz, 1H), 7.78 (d, J = 7.9 Hz, 1H), 6.98 (s, 1H), 6.74
(d, J=3.9 Hz, 1H), 4.80 (s, 2H), 4.56 (t, J = 8.8 Hz, 2H), 3.37 (s, 2H) ppm; LCMS: m/z 470.1
[M+H]".

5 st 84 L IR 1%, LARSMERED 8-(5-(((5-%R-2,3- A R IFrRg-4- %) 1 L)
FH)-[1,2,4] =M I [4,3-c]WEIE-8-F)-5- FF FE BRI [ 1,2-a M IE-3-FR R (2] 44) A JEURH
Al PAA R L LAY

SEHEB] 99: (8-(5-(((5-F-2.3- IR IF KN -4-38) B JE) U FE)-[1,2,4) =M I [4,3-c M5 IE
-84 )-5- IR [ 1,2-a] WL e - 3-8 (R A ) Y B

O
¢/
o)\(\,N N(N\7
N N O
@{NHL@
F

'H NMR (400 MHz, CDCls) § 9.25 (s, 1H), 8.62 (s, 1H), 8.23 (s, 1H), 7.71 (s, 1H), 7.55-
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7.41 (m, 1H), 6.89-6.67 (m, 2H), 6.60 (dd, J = 8.5, 3.7 Hz, 1H), 4.71 (s, 2H), 4.59 (t, J = 8.7 Hz,
2H), 3.78 (d, J = 31.2 Hz, 8H), 3.40 (t, J = 7.8 Hz, 2H), 2.62 (s, 3H) ppm; LCMS: m/z 529.2
[M+H]*.

13 FH St 6 (97575, LA 8-TR-5-50-[1,2,4] =M FE[1,5-a] b e AT HH i) 44 B3 Ay )5k ar LA
G TS

SEHEAH 100: 8-(5-F-[1.2.4]1 =MEIF[1,5-a] L IE-8-3)-N-((5--2.3- S A Ikl -4-2K)
FI3E)-[1,2,4] =M JF[4,3-c] B IE-5- %

.N
N 0

N
N N
N

N F

"H NMR (400 MHz, MeOD) & 9.40-9.30 (m, 1H), 9.25-9.19 (m, 1H), 8.88 (dd, J=9.3, 7.4
Hz, 1H), 8.53-8.47 (m, 1H), 7.38 (d, J = 8.0 Hz, 2H), 6.84 (dd, J = 17.3, 7.3 Hz, 1H), 6.70-6.64
(m, 1H), 4.82 (d, J = 18.0 Hz, 1H), 4.63 (dd, J = 20.5, 11.7 Hz, 1H), 3.45 (d, J = 17.4 Hz, 2H)
ppm; LCMS: m/z 437.0 [M+H]".

3 F St 84 AR 1, DAL ERN 8-(5-(((5-F-2,3- AR IR -4-J) F )
ZHE)-[1,2,4] =PI [4,3-c| W IE -8- 52 )-5- FIFL KL JF[1,2-a WL IE-3-FR IR (SEHEMH 44) )5kl
455 AT LA DL A

SERE] 101: 8-(5-(((5-F-2,3- G R IR -4-J8) F ) 200 ) - [1,2,4] = JF[4,3-c s g
-8-4)-5- FHFLIKIE I 1,2-a] ML IE-3- FF B e

'H NMR (400 MHz, DMSO-ds) § 9.53 (s, 1H), 9.33 (s, 1H), 8.83 (d, J = 4.9 Hz, 1H), 8.71
(d, J =7.5 Hz, 1H), 8.19 (s, 1H), 8.00 (s, 1H), 7.59 (s, 1H), 7.07 (d, J = 8.2 Hz, 1H), 7.01-6.92
(m, 1H), 6.72 (dd, J = 8.6, 3.9 Hz, 1H), 4.77 (d, J = 5.0 Hz, 2H), 4.56 (t, J = 8.7 Hz, 2H), 3.35
(s, 2H), 2.69 (d, J = 14.5 Hz, 3H) ppm; LCMS: m/z 459.1 [M+H]".

LRI 102: 8-(5-(((5-F-2.3- AT FF IR -4-38) FI L) 3k )-[1,2,4] =M (4, 3-c] W5 E
-8-J)-5- F KM FE [ 1,2-a] ik e -3- i
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N’N\7

4Q_<: )—NH C

NC/K/N .

78 25mL BREIRF NN 8-(5-(((5-F-2,3- ~E AR I Miil-4-38) L) 5 H5)-[1,2.,4)

I [4,3-c|EIE - 8- )-5- Y FE KM IR 1,2-a] AL E -3- F Bk A% ( S5 101)(30mg, 0.07mmol)
AT 7K VU S RIR (2m1), ZEPKZKIE R I =8 ZBRET (29mg, 0.14mmol) F1 = Z. % (14mg,
0.14mmol). XL FHFL A, SBIEE T 545 28 (i, H R Rkt sE45 21 A
il ik, B THEHRILE 8-(5-((5--2.3- A IR H IR -4- 3 ) B 3 2L )-[1,2,4] = e
I [4,3-c]WEIE-8-F)-5- BRI IR 1,2-a] MLIE-3-F/iF (24mg, 80% ).

'H NMR (400 MHz, DMSO-ds) § 9.53 (s, 1H), 9.23 (s, 1H), 8.91 (t, J = 4.9 Hz, 1H), 8.81
(d, J =7.6 Hz, 1H), 8.56 (s, 1H), 7.21 (d, J = 7.7 Hz, 1H), 7.00-6.92 (m, 1H), 6.72 (dd, J = 8.6,
3.8 Hz, 1H), 4.77 (d, J = 4.9 Hz, 2H), 4.55 (t, J = 8.7 Hz, 2H), 3.35 (s, 2H), 2.99 (s, 3H) ppm;
LCMS: m/z 441.1 [M+H]*.

SEHE] 103: N-((5-9-2,3- - E R IR -4- ) B JE)-8-(5-( = FF 2% )-[1,2.4] = 3F:
[1,5-a]MEE-8-3)-[ 1,2,4] =M 3 [4,3-c ] IE-5- %

WIFE—: N-B-1R-6-(=F F H)ikmg-2-J8)-N- ¥ 5L gLV g E15-1
Br Br

H
N NH, /'L o N NNy
~.N \l/ N
O\
CF3 CF3
E15-1

] 3-JR-6-(=F L) MEIE-2-i% (400 mg, 1.46 mmol) HIFFEE (10 mL) BEWE
I NN- 3 R — A 4EEE (300 mg, 2.49 mmol) , &/ N HEIR A WIE 80°C
i 3 /N . LCMS EoR EE AL N T A . A E1 2 50°C, RGN R IE EhFR 21 (173mg,
249 mmol) , FFRFTAHIR G WAEZIRSE N HCRE 5 /N o AR R, FEAARR LA RSN
NIK, SREH IR 285 (30mLx3) FEHL, W5 IFRANURIRATIF 2L, 1538 iRy
E15-1 (450mg, W% 97%)

LCMS: m/z 284.1 [M+H]*.

IR T 8RS (AR AD)-[1,2,4] = MR 1,5-a] Mk e E15-2
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Br H Br
| Sy MeNoy Z ,N>
~N N~

CF3 CF3
E15-1 E15-2

5] E15-1(450mg, 1.59 mmol ) (] VY S MR M VA VR H NN = 38 SBR T (0.66 g, 3.18 mmol)
IRAWIAE 100°C FiHE 16 /NS LCMS BRI BEE R, W4aIFalith, 2106k E15-
2 (400 mg, 95%UHE) .

LCMS: m/z 266.1 [M+H]*.

A= FHSEER] 6 7L, LA E15-2 I E A B3 N E RSB N-((5-f-2,3- &
2 FFIR I -4- ) FF JE)-8-(5-( =/ HE)-[1,2,4) =M 3 [ 1,5-a] L IE -8-3)-[1,2,4] = M 3F[4,3-¢]
W IE -5 - i

N(N\g !
ac@—{ )—NH
r\iN\ N "
h F

'H NMR (400 MHz, DMSO-ds) 8 9.66 (d, J = 2.6 Hz, 1H), 9.58 (s, 1H), 9.36 (d, J = 7.9
Hz, 1H), 9.18 (t, J = 4.9 Hz, 1H), 8.82 (d, J = 2.4 Hz, 1H), 8.03 (d, J = 8.0 Hz, 1H), 6.97 (1, J =
9.4 Hz, 1H), 6.72 (dd, J = 8.6, 3.8 Hz, 1H), 4.81 (d, J = 4.8 Hz, 2H), 4.56 (t, J = 8.7 Hz, 2H),
3.32 (s, 2H) ppm; LCMS: m/z 471.1 [M+H]".

SEJ 5] 104 2-(8-(5-(((5-F-2.3- ~E R HF MR -4-J8) F ) 2 JE)- [ 1,2, 4] =PRI [4.,3-c ]
WE-8-Jk)-5- F LKL IR 1,2-a] L IE-3-3E) Z W iE

IR 2-(8-(5-(((5--2.3- R IF IR -4- %) B ) 0 J)-[1,2,4] =M - [4,3-c ] M IE -
8-k )-5- B FL BRI I [ 1,2-a] Mk e -3-3%) 2. B % E16-1

N

Ho\(\/\ N NS
7\

MN

O

N
sz\(\le NS
N N 0

(©) o
W W — /an WWaLy

E16-1
76 25mL BERIH I 2-(8-(5-(((5-F-2,3- ~Z 2K J kg -4- 35 ) B 3 G k) B ik )-
[1,2,4) =M 5 [4,3-c B IE - 8- F5 )-5- FF FE K I [ 1,2-a) b e -3-35) 2. B8 (SLjaf9) 84) (100mg,
021mmol), —HAEFEFE 2mL). FEET, 2HINMAKEEHE (83mg, 1.05mmol) Fl
O-(7T-F BRI = e-1-38)-N, N, N', N-JPU 3 JRms g 7S iR 25 (103 mg, 0.27mmol).
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S SEAEH i N AR I AR B B VAR, S SR A 7K (10mD R K, H 28R U BE (10m1*3)
. AIFANUZE MR ERK (10mD Pk, HTCKBRBRIATIE IR K™ 5t FH R
HENTREAiE, AR ER: &kt FEE= (11D ARSI, BeliaReing B i
¥ E16-1 (90mg, 90.7% %)

AR 2-(8-(5-(((5-F-2.3- AR TR -4- 5 ) F ) Bk )-[1,2,4] =W JF:[4,3-c | s g -
8-Jik)-5- H ALK I [1,2-a] WL E-3-25) LI

NH,

0. NC
Q(\@N N(N\R 5 \\{\IN N;N\R 5
MW@ O{NH@
E16-1 F F

76 25mL FEJERESH SN E16-1 (90mg, 0.19mmol) FF/KPUE M (2ml), 7EUK
KB N IMA=RLERET (80mg, 0.38mmol) A =Z.f% (29mg, 0.29mmol). N HE T
PR R, ROBIOIE T 5 A3 3 s ([l A, A BRI 1R B A i ik . B TR 1E
BIZEH) 2-(8-(5-(((5-T-2,3- AR IFIRIR-4- ) F IR ) B )-[1,2,4] =1 I 4, 3-c ] W g -8- 22 ) -
5-FR LRI H[1,2-a] L g -3-25) ZBEE (30mg, 35%).

'H NMR (400 MHz, DMSO-ds) & 9.53 (d, J = 6.4 Hz, 1H), 9.36 (d, J = 1.8 Hz, 1H), 8.86
(d,J = 16.3 Hz, 1H), 8.56 (d, J = 7.4 Hz, 1H), 7.62 (s, 1H), 6.96 (t, J = 9.5 Hz, 1H), 6.90 (d, J =
7.6 Hz, 1H), 6.71 (dd, J = 8.7, 3.8 Hz, 1H), 4.81 (s, 2H), 4.77 (d, J = 5.1 Hz, 2H), 4.55 (t, J = 8.7
Hz, 2H), 3.32 (d, J = 8.9 Hz, 2H), 2.96 (s, 3H) ppm; LCMS: m/z 455.1 [M+H]*

SEHEB] 105: N-((5--2,3- &R Mg -4-38) F 5E)-8-(5- R A 2L -[1,2,4] =M [ 1,5-a]
ML -8-3)-[1,2,4] = M [4,3-c] W g -5-i%

BB 8-JR-5-FAEIE-[1,2,4| =M IF[1,5-a] L E17-1

Br Br
N /> N />
NS ~N “N
Cl (ONG

E17-1
78 25mL BRI NN 8-1R-5-50-[1,2,4] =M 3F[1,5-a]lEBE (150 mg, 0.65mmol) Fll
FTAKFEE (5mb), IIAFEEAN (175.58 mg, 3.25mmol). B 80°C NHitdk: 3 /NN,
TRBETfa FH PR R AL CRe A g : 208 2. B8=5: 1) 53 R4 E17-1(0.11g,
742% )o LCMS: m/z 227.9, 229.9 [M+H]*.
AR SRAISERER] 6 75, B 8-JR-5-F A JE-[1,2.4] =M JF([1,5-a]iLiE E17-1 1
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)ik B3 NIRRT AR H] N-((5-F-2.3- 8 k-4 J8) B 8 )-8-(5- 4 k- [1,2,4] =
M3 [1,5-a ML e -8-4)-[1,2,4] = MR I [4,3-c ] B 0E-5- ik

N
N{ 3
N

NH
Wa

F

~o
~=zX
N

NN

'"H NMR (400 MHz, DMSO-ds) & 9.54 (s, 1H), 9.33 (s, 1H), 9.17 (d, J = 8.4 Hz, 1H), 8.83
(s, 1H), 8.59 (s, 1H), 6.99-6.93 (m, 1H), 6.91 (d, J = 8.5 Hz, 1H), 6.72 (dd, J = 8.6, 3.9 Hz, 1H),
4.77 (s, 2H), 4.55 (s, 2H), 4.20 (s, 3H), 3.30 (t, J = 6.4 Hz, 2H) ppm; LCMS: m/z 433.1 [M+H]".

KA SEEE] 6 (7715, LA 4-IR 283 [c][1,2,5]HE —MEFI v [E)44 B3 S 5k AT BAA LR
WA

SEHEH 106: 8- FF[c][1,2,5]ME I -4-FE )-N-((5-f-2.3- A A FF -4 5 FI 3 )-
[1.2,4] =MEIF[4,3-c W IE-5- 1%

N(N\7

N (@]
\ 2 —NH
R N
N

N

~a’

S F

'H NMR (400 MHz, DMSO-ds) & 9.55 (d, J = 3.1 Hz, 1H), 8.95 (s, 1H), 8.92 (t, J = 5.1 Hz,
1H), 8.83 (dd, J =7.1, 0.9 Hz, 1H), 8.08 (dd, J = 8.7, 1.0 Hz, 1H), 7.88 (dd, J = 8.7, 7.2 Hz, 1H),
7.00-6.94 (m, 1H), 6.73 (dd, J = 8.6, 3.9 Hz, 1H), 4.79 (d, J = 5.0 Hz, 2H), 4.56 (t, J = 8.7 Hz,
2H), 3.32 (s, 2H) ppm; LCMS: m/z 420.0 [M+H]".

i I SEif] 84 (7%, VL2 6-F-8-(5-(((5-TR-2,3- ~ K FWIg-4- 3k ) FA 3 S 5 ) -
[1,2,4] =W FF[4,3-c]MEIE-8- 1) BRI I [ 1,2-a] Wb E -3- AR EREE (Lt 23) R EIKEG S
R R SRR A TS

SR 107: 6-F-8-(5-(((5-T-2,3- ~ AR IFIRING-4-Jk) A I 2 5k )-[1,2,4] =M 3 [4,3¢]
P I - 8- )-N, N- - F Dk e G [ 1,2-a) M i -3- FF B ik

N
R Ny 5
IN\_( N
N\ N
Q, SN
F

~N_

'H NMR (400 MHz, DMSO-ds) & 9.71 (s, 1H), 9.56 (s, 1H), 9.14-8.95 (m, 3H), 8.21 (s,
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1H), 7.01-6.94 (m, 1H), 6.72 (dd, J = 8.6, 3.9 Hz, 1H), 4.79 (d, J = 4.9 Hz, 2H), 4.56 (1, J = 8.7
Hz, 2H), 3.34 (s, 2H), 3.20 (s, 6H) ppm; LCMS: m/z 491.0 [M+H]".

T S2HE) 84 107715, PAZIE 6-3-8-(5-(((5-F-2.3- A IFWE-4-J8) B k) ) -
[1,2,4) =M [4,3-c]WEIE-8-F5 )KL I [ 1,2-a] EBE-3-FRIRER (SEHEHY 23) NJERDKAE RS
SR SRR A

ST 108: 6-Fi-8-(5-(((5-T-2,3- A K FF e -4- ) Y U 8 )-[1,2,4] = M (4.3 ¢]
W - 8- DK T - 1,2-a) WEL - 3- FH I 2

N
F NT S

N
@OW
N N
fo) \

N

(e}

HaN

'H NMR (400 MHz, DMSO-ds) § 9.66 (d, J = 6.7 Hz, 1H), 9.59-9.48 (m, 2H), 9.04 (dd, J
=10.6, 2.6 Hz, 2H), 8.47 (d, J = 4.3 Hz, 1H), 8.14 (s, 1H), 7.55 (s, 1H), 7.02-6.94 (m, 1H), 6.72
(dd, J = 8.6, 3.9 Hz, 1H), 4.80 (d, J = 4.9 Hz, 2H), 4.56 (t, J = 8.8 Hz, 2H), 3.32 (d, J = 9.0 Hz,
2H) ppm; LCMS: m/z 463.0 [M+H]*.

SEHER] 109: 8-(5-( A IE)-[1,2,4] =M I [1,5-a] L BE-8-2)-N-((5-F-2,3- ~ A Ik
-4~ F ) [1,2,4] = M FF 4, 3-c B g -5- i

I, 8-fill-N N- — FR3E-[1,2,4) =M I[1,5-a] itk E-5-% E18-1

C|~(/_:>7| \N‘(/:_\?~I
N — 7/ N

1 \ ! \

N NVN

E18-1

] R DY SRR (4 mL, 2M/LD I 5-50-8--[1,2,4] =M FE(1,5-a] L nE
(200 mg, 0.72 mmol). VRAWITE 90°C i+t 16h. LCMS iR ML, W4 Halith
Chilik: LR 4EE=1:1), 193] E18-1 (190 mg, 90%).

LCMS: m/z 288.9 [M+H]".

A RASLIER] 6 (7715, LU E18-1 Al (alik B3 AR AT PAA BB N L&

N(N\7

N (o]
O
N \ N

%/N
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'H NMR (400 MHz, CDCls) § 9.34 (s, 1H), 8.63 (s, 1H), 8.31 (d, J = 8.4 Hz, 2H), 6.85-
6.72 (m, 1H), 6.61 (dd, J = 8.6, 3.9 Hz, 1H), 6.48 (d, J = 8.1 Hz, 1H), 4.77 (s, 2H), 4.57 (t, J =
8.7 Hz, 2H), 3.41 (t, J = 8.7 Hz, 2H), 3.24 (s, 6H) ppm; LCMS: m/z 446.1 [M+H]".

K FHSERE] 6 197570, BA 4-IRR MR o 7] ¢4 B3 Sy JERE AT LA AL N A A4

SEHEH) 110: 8- I [d]MEME-4-JE)-N-((5-F-2,3- A IEIFWRIE-4-38) I JE)-[1,2,4] =g
FE[4,3-c]mEE-5- iz

N
N\\7

N (0]
\ N/>—NH

S/N
% =

'H NMR (400 MHz, DMSO-ds) § 9.51 (s, 1H), 9.43 (s, 1H), 8.78 (t, J = 4.9 Hz, 1H), 8.49
(s, 1H), 8.32 (d, /= 6.8 Hz, 1H), 8.18 (d, /= 8.0 Hz, 1H), 7.61 (t, J= 7.8 Hz, 1H), 7.04-6.93 (m,
1H), 6.72 (dd, J = 8.6, 3.9 Hz, 1H), 4.77 (d, J = 4.8 Hz, 2H), 4.56 (t, J = 8.7 Hz, 2H), 3.34 (s,
2H) ppm; LCMS: m/z 419.1 [M+H]*.

RHSEHEG] 109 17735, BL 5-50-8-M-[1,2,4] =MEFF[1.5-a]MEBE, WHERKAT k] f4 B3
NERA] LA AN &)

SEREH] 111 N-((5-9-2,3- IR IFIRIE-4-5) FF JE)-8-(5- M MR AX-[1,2,4] =P JF[1,5-a]
ML g -8-28)-[1,2,4] =M FE[4,3-c] W I -5- 1%

N
NS
\ o
g NN W
— NA N
NN ¢

'"H NMR (400 MHz, DMSO-ds) & 9.53 (s, 1H), 9.32 (s, 1H), 9.10 (d, J = 8.3 Hz, 1H), 8.81
(s, 1H), 8.59 (s, 1H), 6.99-6.94 (m, 1H), 6.81 (d, J = 8.3 Hz, 1H), 6.72 (dd, J = 8.7, 3.9 Hz, 1H),
4.77 (s, 2H), 4.55 (t, J = 8.7 Hz, 2H), 3.92-3.81 (m, 4H), 3.56-3.46 (m, 4H), 3.35 (s, 2H) ppm;
LCMS: m/z 488.1 [M+H]*.

SRHSEiE®s] 109 7775, Lh 8-3-5-5-[1,2,4] =MEIF[1,5-a] ki, N-FF R A A jE]
4 B3 A5 R LA B TS

SEREB] 112: N-((5-F-2,3- A ZR IR -4-3L) B L )-8-(5-(4- F LR MR- 1-8)-[1,2,4] =
WS [1,5-a] Mk BE-8-J)-[1,2,4] =M JF[4,3-c] M E-5- 1%
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N
N N
\
aals 0
—N N J)—NH
\—/Q_{N
NN

F

'H NMR (400 MHz, DMSO-de) § 9.52 (s, 1H), 9.31 (s, 1H), 9.08 (d, J = 8.3 Hz, 1H), 8.80
(d, J = 4.7 Hz, 1H), 8.58 (s, 1H), 6.99-6.92 (m, 1H), 6.78 (d, J = 8.3 Hz, 1H), 6.71 (dd, J = 8.7,
3.9 Hz, 1H), 4.77 (d, J = 4.3 Hz, 2H), 4.55 (t, J = 8.7 Hz, 2H), 3.51 (s, 4H), 3.34 (d, J = 7.4 Hz,
2H), 2.58 (s, 4H), 2.28 (s, 3H) ppm; LCMS: m/z 501.2 [M+H]".

SEHEM) 113 8-(2,5- B JE-[1,2,4) =M I [1,5-a] AL IE -8- 45 )-N-((5-F-2,3- A K H ke
ALY IE)-[1,2,4] =M I [4,3-c] B IE-5-f%

W (BE)-N-(3-1R-6- F I ng -2-J5)-N-F2 5 2.l ik E19-1

Br Br H
NH, | N_ _N.
~ ~
O\
E19-1

] 3-1-6- FF SE e -2-f% (5.0 g, 26.7mmol) (K17 AEE (60 mL) YR AWIVERH I 1,1-
THAEHREN, N-THIEZ-1- (5.3g, 40.1mmol), E TR GMIAE 80°C Hitdk 3 /NI
AEE 50 &, SRIEIMARIEERRE: (3.7g, 53.5mmol), RIS WIAEIZIRE Ntk
5 /NI LCMS SR RBEEARLE I, ZARVERIFMANK, RGHLRLE (50mL £E4)
EHL, A IR E HUZIRE I PO A E sl Caulilk: 208 2 06=5:1), 133 E19-1

(5.3g,88%).
LCMS: m/z 244.1 [M+H]".
BB 8-IR-2,5- HFE-[1,2,4] = MEIF[1,5-a] e E19-2
Br Br

H
oI —— O
A A N\N/
E19-1 E19-2

5] E19-1 (5.3g, 21.7mmol) [ VY ZRRIEVER I =/ S BRET (6.84 g, 32.6mmol).
TR EWAE 100°C HiH: 16 /N o LOMS SR RS2 3R, W 4a 71 FH PRos AT 2 B 4l A CR g
LR EE=2:1), 193] E19-2 (2.9g, 59%).

'H NMR (400 MHz, DMSO-de) 5 7.88 (d, J = 7.7 Hz, 1H), 7.07-6.88 (m, 1H), 2.66 (s, 3H),
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2.52 (s, 3H) ppm; LCMS: m/z 226.0 [M+H]*.

B RS 6 17715, UL E19-2 FiHfal{k B3 Ak a] LIS E 8-(2,5-
(1,2, 4] =M [1,5-a] BEIE - 8- 45 )-N-((5-#-2,3- AR IR IR -4- ) R )-[1,2,4] =M F [4,3¢]
W IE-5-

N
N i

N (0]
Q{ S
N N
N

Y j

'H NMR (400 MHz, DMSO-des) 6 9.53 (s, 1H), 9.44 (s, 1H), 9.05 (d, J=7.7 Hz, 1H), 8.88
(t, J=5.1Hz, 1H), 7.19 (d, J = 8.4 Hz, 1H), 7.03-6.92 (m, 1H), 6.72 (dd, J = 8.7, 3.9 Hz, 1H),
4.79 (d, J = 4.9 Hz, 2H), 4.55 (t, J = 8.7 Hz, 2H), 3.30 (d, J = 8.8 Hz, 2H), 2.74 (s, 3H), 2.58 (s,
3H) ppm; LCMS: m/z 431.1 [M+H]*.

SR 114 1-((8-(5-(((5-F-2.3- SR FRIRIE -4-J ) F ) S0 56 )-[1,2.4] =M 3 (4.3 ]
WA -8-J5)-[1,2,4] =M [ 1,5-a] ML IE-5- 4% ) FF 48 ik )-2- FR R 7 -2

AP 8-R-5-(IRHEE)-[1,2,4] =M IF[1,5-a] HEHE E20-1

PN

N4\/N [/
\ o ﬁ&ﬁ‘
r

\ / Br Br \ /

E20-1

76 100mL BEFEH A INN 8-31-5-FF3E-[1,2,4) =M FF[1,5-a]liLmE (2g, 9.43mmol) Fll
MEfbtx (20mb), FEVKAKIE FMABRMAT ZBE (2g, 11.3mmol) FEE R TF
(310mg, 0.2mmol). HVENEMSE, KSR H T2 80°C, RFFSL 16 /Mo SNk
PR RN AR e n e T R AR B R A A, A S (BRI T R
LBE=3:1) AR B A, B TR A2 E20-1 (1.7g, 62%4Y%%).

'H NMR (400 MHz, CDCl3) & 8.48 (s, 1H), 7.77 (d, J = 7.7 Hz, 1H), 7.07 (d, J = 7.7 Hz,
1H), 4.90 (s, 2H) ppm; LCMS: m/z 291.9 [M+H]*.

AR 1-((8-1R-[1,2,4] =MEIF[1,5-a] MHEIE-5- 3% ) B 4058 )-2- FR R A e -2- I E20-2

N N‘é\/N
N

FBQ ﬁ{l/} E
Br A<; Br
OH g \ 7 o \_7/
E20-1 E20-2
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78 50mL B HAn 2- R 45-1,2- —F% (60mg, 0.67mmol) HIFE7K UL ke
(4mb), FEVKIKE R 5 280 5 I BCT BEH (90mg, 0.80mmol) . MK AE VKK H1
SReLBiR 30 o8, FHEE=SEREE 2 N, I E20-1 (97mg, 0.34mmol), #kELfiif:
A, M 10mL 7K, FZPR 285 (10ml*3) #EL. &3FAHE G AmAEEhK (10mD)
ek, FTOKERERBA TR IEIRAE . AR b H DRIBE A Si b (B R A il 212 2R
=2:1), 93|4L[%) E20-2 (40mg, 20% 52D
'H NMR (400 MHz, CDCls)  8.42 (s, 1H), 7.80 (d, J = 7.7 Hz, 1H), 7.05 (d, J = 7.7 Hz,
1H), 5.04 (s, 2H), 3.55 (s, 2H), 1.72 (s, 1H), 1.27 (s, 6H) ppm; LCMS: m/z 300.0, 302.0 [M+H]".
BR= fERSEG] 6 (17575, LA E20-2 Flrh(a 4k B3 R AT DR EI L R A4

NP N'N\7
N/ \
S

F 1720

"H NMR (400 MHz, MeOD) 6 9.35 (d, J = 2.7 Hz, 1H), 9.08 (d, J = 3.4 Hz, 1H), 8.78 (d, J
=7.6 Hz, 1H), 8.4 (s, 1H), 7.44 (s, 1H), 7.40 (d, J = 7.8 Hz, 1H), 6.89-6.81 (m, 1H), 6.67 (dd,
J=8.6,3.9 Hz, 1H), 5.35 (, J = 4.6 Hz, 1H), 5.13 (s, 2H), 4.84 (s, 2H), 4.64 (1, J = 8.7 Hz, 2H),
3.93 (s, 2H), 3.22 (s, 2H), 1.28 (s, 6H) ppm; LCMS: m/z 460.2 [M+H]*.

SEHER 1150 8-(5-(( - FVEUE) FE)-[1,2,4) =M IF(1,5-a ML E-8-8)-N-((5--2.3- &
HRIF IR -4- ) FI - [1,2,4] =4 IF (4,3 E-5-

BB 1-(8-TR-[1,2,4] =M IF[1,5-a] ML HE-5-55)-N, N- - FI L F i £20-3

2N

NN N
Br \ / Br
Y —
E20-1 E20-3

7£ 100mL [BELIR A E20-1 (1g, 3.44mmol) FIPUEME (15ml), ZEVKKIBT
TN IM ) — B DU SR I (17ml, 17.2mmol) FIRRERSH (0.59g, 1.43mmol). fk}
SERE, BRNEEFE 80°C, MRFFRNL 3 /N NSRS, REET G5B # A
A, F PG B CRIRE: 28 ZB5=5:1) Pe i 2tk J5 43 213 2. [8 14 E20-3, (0.6g, 68.3%
&SN

'"H NMR (400 MHz, DMSO-de) & 8.74-8.38 (m, 1H), 8.14-7.85 (m, 1H), 7.31-6.90 (m, 1H),
4.03-3.78 (m, 2H), 2.38-2.20 (m, 6H) ppm; LCMS: m/z 255.0, 257.0 [M+H]".
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R B SEER 6 (K775, BA E20-3 Rl a4k B3 v JEARN AT LATR B 8-(5-((Z &

) HE)-[1.2,4] =14 FF[1,5-a]HEIE -8-2)-N-((5- -2, 3- — U LRI -4-J) 7 HE)-[1.2,4] =
I [4,3-c M IE -5- 1%

N(N\7

)—NH

z
Z7TX

=
=z
z z
O

\
A4

\

Z.

N

'H NMR (400 MHz, DMSO-ds) & 9.55 (s, 1H), 9.46 (s, 1H), 9.18 (d, J = 7.7 Hz, 1H), 8.93
(s, 1H), 8.63 (s, 1H), 7.38 (d, J = 7.7 Hz, 1H), 6.97 (dd, J = 10.3, 8.7 Hz, 1H), 6.72 (dd, J = 8.6,
3.9 Hz, 1H), 4.78 (d, J = 4.9 Hz, 2H), 4.56 (t, J = 8.7 Hz, 2H), 4.01 (s, 2H), 3.36 (t, 2H), 2.35 (s,
6H) ppm; LCMS: m/z 460.2 [M+H]*.
RIS 115 (7592, LA E20-1, N-F Mmoo i) 44 B3 S JsURk ] AR I LR
WA
SR 116: N-((5-F-2,3- ~E K IR IS -4- 35 ) R 5 )-8-(5-((4- FF AR IR PR~ 1- %) F At )-
[1.2.4] =PEIF[1,5-a] L nE-8-J5)-[1,2,4] =P I [4,3- c]w”z‘%-s-ﬂi
N SR o
PQ{NHL&

(0 :

/

'"H NMR (400 MHz, DMSO-ds) & 9.55 (s, 1H), 9.45 (s, 1H), 9.16 (d, J = 7.7 Hz, 1H), 8.93
(s, 1H), 8.63 (s, 1H), 7.38 (d. J = 7.8 Hz, 1H), 7.02-6.92 (m, 1H), 6.72 (dd, J = 8.7, 3.9 Hz, 1H),
4.78 (d, J = 4.7 Hz, 2H), 4.56 (t, J = 8.7 Hz, 2H), 4.07 (s, 2H), 3.30 (s, 2H), 2.61 (s, 4H), 2.40 (s,
4H), 2.19 (s, 3H) ppm; LCMS: m/z 515.2 [M+H]*.

A SEREB] 115 7775, L E20-1, 1-Z58-2-F k-2- P BEAT v [|) 4 B3 S 5k AT LATS
BT A :

SEREG] 117 1-(((8-(5-(((5-F-2,3- A K FF kI -4- i) F R U 8 )-[1,2,4] = M 4.3 ¢ ]
WEEIGE -8-JE)-[1,2,4] =M I [ 1,5-a] Wk IE-5-45) B 5E) 2 25 )-2- F BE T - 2-

N/NN\

'H NMR (400 MHz, DMSO-de) & 9.55 (s, 1H), 9.45 (s, 1H), 9.16 (d, J = 7.7 Hz, 1H), 8.92
(s, 1H), 8.65 (s, 1H), 7.42 (d, J = 7.7 Hz, 1H), 6.96 (d, J = 10.1 Hz, 1H), 6.72 (dd, J = 8.6, 4.0
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Hz, 1H), 4.79 (d, J = 4.9 Hz, 2H), 4.56 (s, 2H), 4.28 (s, 3H), 3.37 (s, 1H), 3.30 (s, 2H), 2.07 (s,
2H), 1.12 (s, 6H) ppm; LCMS: m/z 504.1 [M+H]".

R SRE] 115 197715, LA E20-1, Wbl b i) 44 B3 5k A] LIS 21 LA R &4

SEHEH] 118: N-((5-9K-2,3- A IR FFIRIH-4- ) ) -8-(5- (MR AR ) -[ 1,2,4] = I
[1,5-a]LiE-8-3E)-[1,2,4]) =M [4,3-c] M IE-5- %

N;\/N N(N\rz S
m}{w_@
- F

'H NMR (400 MHz, DMSO-ds) & 9.55 (s, 1H), 9.45 (s, 1H), 9.17 (d, J = 7.7 Hz, 1H), 8.94
(s, 1H), 8.64 (s, 1H), 7.42 (d, J = 7.8 Hz, 1H), 6.97 (t, J = 9.4 Hz, 1H), 6.72 (dd, J = 8.4, 3.6 Hz,
1H), 4.79 (s, 2H), 4.56 (t, J = 8.7 Hz, 2H), 4.08 (s, 2H), 3.65 (s, 4H), 3.33 (s, 2H), 2.60 (s, 4H)
ppm; LCMS: m/z 502.1 [M+H]*.

18 St 6 S0 IR I 7735, A 7- S50 B B T -2 H- P e T o )k B3 Ay SR AT DA
R T A

SEHEH] 119: N-((5-F-2,3- A K I MR -4- 5 ) B 36)-8-(1H-W| k-7 )-[ 1,2,4] = M Jf:
[4,3-c ] IE-5-%

N;N\E .
\ /) —NH
E/N'\Z” N F
H

'"H NMR (400 MHz, DMSO-ds) 6 12.86 (s, 1 H) 9.52 (s, 1 H) 8.78 (t, J = 5.0 Hz, 1 H) 8.15
(d,J=13Hz, 1 H)7.94 (s, 1 H)7.81(d, J=8.0Hz, 1 H)7.69(d, J=7.1Hz 1 H) 7.22 (t, J =
7.6 Hz, 1 H) 7.04 - 6.90 (m, 1 H) 6.72 (dd, J = 8.6, 3.9 Hz, 1 H) 4.76 (d, J = 4.8 Hz, 2 H) 4.57
(t, J=8.8 Hz, 2 H) 3.38 (m, 2 H) ppm; LCMS: m/z 402.1 [M+H] *.

SEHEH] 1202 N-((5-9-2,3- AR BRI -4-J ) Y JE)-8-(5- kPO M 3 [1,5-a] MLt g -8-
H)-[1,2,4] =M HF[4,3-c]EIE-5-

IR 8-YR-5- L PUME I 1,5-a] L BE E21-1

N NN
| / —— N\ — =

cl N
Br Br

E21-1
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# 3-9R-2-F-6- FF FEALIE (1.00g, 4.84mmol), B &4k = P 3L (1.12¢, 9.69mmol),
DU T 3 EA =K A Y (3.06g, 9.69mmol) KR EHYI/E 85°C FHtHE 16 /N, &S
FGAHE R, FIREY I & F 5 (SomL) HEATFRE, 285 9 57K (10 mL*4)
MM K (10mL*2) BTG BEANAHE, T8, W4, 2S5 E21-1

(0.50g, 48%WZ).,

'H NMR (400MHz, CDCl3) § 7.80 (d, J = 7.6 Hz, 1H), 6.91 (dd, J = 7.6, 0.8 Hz, 1H), 2.92
(d, J = 0.8 Hz, 3H) ppm; LCMS: m/z 214.9 [M+H]*.

B ASEREY) 6 (75, LA E21-1 A4k B3 AR T LA B LA R LA

N-((5-F-2.3- A I Ik IR -4-J ) B O )-8-(5- FR BE DY I 3 [1,5-a) ML I -8- 3L )-[ 1,2,4] = Ik

FF[4.3-c]mEnE-5-fi
N
N
/\ ) 3 0
\ 2—NH
N N
Ns

N
N F

'H NMR (400MHz, DMSO-de)  9.58 (s, 1H), 9.40 (s, 1H), 9.29 (d, J=7.5 Hz, 1H), 9.06
(brs, 1H), 7.52 - 7.48 (m, 1H), 7.01 - 6.95 (m, 1H), 6.73 (dd, J=3.9, 8.7 Hz, 1H), 4.81 (br s, 2H),
4.57 (t, J=8.8 Hz, 2H), 3.32 - 3.32 (m, 2H), 2.93 (s, 3H) ppm; LCMS: m/z 418.1 [M+H]".

SEHEA) 121 8-(5-(((5--2,3- AR IR -4-H) B &) -[1,2,4] =M I [4,3-c s g
-8-)-5- AR JEIK IR [ 1,2-a ] Wk & -3- FR i

IR 5-G-8-THLIBKIE [ 1,2-a] Mtk iE-3-FF iE E22-1
|

~ ! _N Z =N
| _ + /\o/v _ N /
Cl”" N” “NH,
c W\
E22-1

76 50mL BRI HMA 3-ZEERMEIE (1.14g, 11.79mmol), 753 (12mD)
AR (4mDo KRR, AR NYRARIEHIBETZ (2.1g, 11.79mmol), fitHk 30 4-4f
J5 =R AR SR 2 /NS, SRS 1A RSB INON 5-50-8- ISR [1,2-a it -3-F i (1g,
3.93mmol). LCMS il M4 W5, MAK (10 mL), HZEEZHE (10 mL*3) #HL,
YA LR, FTCKBRERAN TS5 e T KL P DU Z AT CRRMR R ik 2198 2 B
=10:1) LR3I A& E22-1 (800mg, 67%UE),

LCMS: m/z 303.9 [M+H]".
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IR SRR SE-8- BRI I [1,2-a] ML e -3- FF iE E22-2

c— N—i Yo Ny
N N
NC&N NC— XN

E22-1 E22-2

25mL BRI E22-1 (500mg, 1.65mmol), FEE (5ml), fEUKIET, HIAHF
BERETR (0.5mDe SBFHE 80°C, fRFFIAL 1 /N LCMS il S REE A5, IAIK
(10mD M 2B ZB5 (20m1*3) REEL. HHUHA I G TSR AT, e+, 2301
FL A POE 2T QRN TRk 2,08 2. BE=1:1) 2ifbi8 3 (I afE ik E22-2 (300mg,
60%HZ) .
LCMS: m/z 299.9 [M+H]*.
= TS 6 757, LU E22-2 AP A B3 N JEURN AT AAS 2 DL R A4
8-(5—(((5-%1-2 3- AR IR -4- ) B ) R L )-[1,2,4] =R I [4,3-c] M e -8- FL)-5- R

SR I [1,2-a] HEWE-3-FF I
N’N\7 o
X Q—%\: )—NH g

NC/K/N F

'H NMR (400 MHz, DMSO-ds) & 9.52 (s, 1H), 9.18 (s, 1H), 8.96 (d, J = 8.3 Hz, 1H), 8.83
(s, 1H), 8.51 (s, 1H), 6.96 (s, 1H), 6.90 (d, J = 8.4 Hz, 1H), 6.71 (dd, J = 8.6, 3.8 Hz, 1H), 4.76
(s,2H), 4.55 (t, J =8.7 Hz, 2H), 4.21 (s, 3H), 3.27-3.23 (m, 2H) ppm; LCMS: m/z 457.1 [M+H]".

KA SEHER] 109 19777, LA 8-M-5-4-[1,2,4] =M JF[1,5-autbme, VUL g A o JE] 44
B3 5B LA A B A R A

SEHEG] 122: N-((5-9-2,3- K FF IR -4- 3 ) B 3L )-8-(5- (L& e 13 )-[1,2,4] =14
[1,5-a]lLiE-8-3)-[1,2,4] =M [4,3-c] W IE-5- %

N/NN\

O M%@

'H NMR (400 MHz, DMSO-ds) § 9.51 (s, 1H), 9.24 (s, 1H), 9.02 (d, J = 8.4 Hz, 1H), 8.68
(s, 1H), 8.46 (s, 1H), 7.00-6.91 (m, 1H), 6.71 (dd, J = 8.6, 3.8 Hz, 1H), 6.41 (d, J = 8.5 Hz, 1H),
4.75 (s, 2H), 4.55 (t, J = 8.7 Hz, 2H), 3.82 (s, 4H), 3.31 (s, 2H), 2.00 (s, 4H) ppm; LCMS: m/z
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472.1 [M+H]".

KA SEHER] 109 7592, Ph 8-l-5-50-[1,2,4] =M I [1,5-a]ENE, 4-(WRNE-4-I ) nD kA
i) & B3 9 BT BLA A R A4

SEHEH] 123: N-((5-5-2,3- A A8 FH MR -4-35) B 3)-8-(5-(4- T BRA QR Mg - 1-25)-[1,2,4]
ZEIE(1,5-a] ML IE-8-FE)-[1,2,4] =M FF([4,3-c] WA IE-5- 1%

N
N\ ;7 o
/\
OO g
N %/\ N p

'H NMR (400 MHz, DMSO-ds) § 9.52 (s, 1H), 9.31 (s, 1H), 9.07 (d, J = 8.3 Hz, 1H), 8.78
(s, 1H), 8.58 (s, 1H), 7.01-6.92 (m, 1H), 6.78 (d, J = 8.3 Hz, 1H), 6.71 (dd, J = 8.7, 3.9 Hz, 1H),
476 (s, 2H), 4.55 (t,J = 8.7 Hz, 2H), 4.12 (d, J = 11.9 Hz, 2H), 3.72-3.50 (m, 4H), 3.32-3.28 (m,
2H), 2.91 (t, J = 11.1 Hz, 2H), 2.58-2.51 (m, 4H), 2.43 (d, J = 9.8 Hz, 1H), 1.96 (d, J = 12.3 Hz,
2H), 1.66 (dd, J = 20.5, 11.4 Hz, 2H) ppm; LCMS: m/z 571.2 [M+H]*.

FFHSEf] 109 (55, PL 8-ll-5-50-[1,2,4] =M IF[1,5-a] it g, 2-5 24-6- R ARIE[3.3]
Pefe A () 4k B3 Sy J5URLA] DL A R A5 4

SET) 124: 8-(5-(2-%l7%-6-BIRIR[3.3]PikE-6-5)-[1,2,4] =M JF[1,5-a] ML RE-8-J)-N-
((5-9-2,3- SR IR -4- ) FF ) [1,2,4] =M I [4,3-c] WE 5 -5- 1%

N/ N N 7

F

'H NMR (400 MHz, DMSO-ds) § 9.51 (s, 1H), 9.25 (s, 1H), 9.05 (d, J = 8.3 Hz, 1H), 8.70
(s, 1H), 8.50 (s, 1H), 7.02-6.91 (m, 1H), 6.71 (dd, J = 8.6, 3.9 Hz, 1H), 6.26 (d, / = 8.4 Hz, 1H),
4.76 (d, J = 11.0 Hz, 6H), 4.62-4.44 (m, 6H), 3.31 (d, J = 8.8 Hz, 2H) ppm; LCMS: m/z 500.2
[M+H]".

S 125 5-( BV EIE)-8-(5-(((5-9R-2.3- IR FFIRIR -4- ) B B 06 -[1,2.4] = e
FE[4,3-c]MHIE -8- ) BRI I 1,2-a] ML NE-3-FF i

B SR -8- Mk I [1,2-a] L mE-3- FF i E22-3
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ca— H—i N N
N T 7N
AN AN

NZ NF

E22-1 E22-3

25mL R I E22-1 (100mg, 0.329mmol), NN- ~HFRFERZ (3ml). K
W EEER — I E A (80mg, 0.99mmol) FIFRFRET (140mg, 0.99mmol). SN F+
HE110C, RFEFEEHRES R . LCMS Bl MRS, IAK (5mL), JFHLRZ
Bg (10mL*3) ZEH, WEHEANZE, HTOKImERMTEE T Ha PR ErE G
FNA TR 8 2 BR=12:1) 2 33 O tafdl i E22-3 (80mg, 77.6%4X# ).

LCMS: m/z 313.0 [M+H]*.

AR SEER] 6 L, DL E22-3 Atdr A B3 R AT LS BI LA N LA

N

N{ z
\NM )—NH
/ N { N

N

(o)

}

N F

'H NMR (400 MHz, DMSO-ds) & 9.52 (s, 1H), 9.19 (s, 1H), 8.87 (d, J = 8.0 Hz, 1H), 8.86
(s, 1H), 8.53 (s, 1H), 7.06 (d. J = 8.1 Hz, 1H), 7.02-6.92 (m, 1H), 6.72 (dd, J = 8.6, 3.9 Hz, 1H),
4.77 (d, J = 4.3 Hz, 2H), 4.55 (t, J = 8.7 Hz, 2H), 3.31 (s, 2H), 2.86 (s, 6H) ppm; LCMS: m/z
470.1 [M+H]*.

KSR 125 BI7735, LA E22-1, WMERRATH E] 44 B3 9 5k A] DL 21BN e &4

SET) 126: 8-(5-(((5-F-2.3- AR IFIRIE-4- ) B B 2 5) [ 1,2,4) =M I [4,3-c s ITE
-8-J)-5- MR IR ARIK I I [ 1,2-a] AL E-3- F i

N \3 o
SNl N\ NH
o\_/n—@—{h{)— L@
NAN F

"H NMR (400 MHz, DMSO-d¢) § 9.52 (s, 1H), 9.19 (s, 1H), 8.88 (d, J = 8.0 Hz, 2H), 8.54
(s, 1H), 7.14 (d, J = 8.1 Hz, 1H), 7.01-6.93 (m, 1H), 6.72 (dd, J = 8.7, 3.9 Hz, 1H), 4.76 (s, 2H),
4.56 (1, J =8.7 Hz, 2H), 3.93 (d, J = 12.5 Hz, 4H), 3.33 (s, 2H), 3.28 (s, 2H), 3.04 (dd, J = 16.6,
5.9 Hz, 2H) ppm; LCMS: m/z 512.2 [M+H]*.

R SEHEH] 6 197575, LA 4-I-2H-2KIF[d][1,2,3] =PEAT P )4 B3 D JEURFRT LA R B
MMEAEY:
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SEREE) 127: 8-(1H-ZEFF[d][1,2,3] = ME-7-J8)-N-((5-fk-2,3- — S 25 JF R -4- 35 B 3 ) -
[1,2,4] =M 3 [4,3-c] s IE-5- i

N’N\7

\ N 0
\ N/>—NH

Ns  NH
N F

'H NMR (400 MHz, DMSO-de) 5 9.67 (s, 1 H) 9.11 (brs, 1 H) 8.99 (br's, 1 H) 8.47 (d, J =
7.1Hz, 1 H)7.84 (d, J=8.3 Hz, 1 H) 7.55 - 7.65 (m, 1 H) 6.95 - 7.00 (m, 1 H) 6.71 (dd, J = 8.6,
3.9 Hz, 1 H)4.79 (brs, 2 H) 4.55 (t, J = 8.7 Hz, 2 H) 3.36 (t, J = 8.7 Hz, 2 H) ppm; LCMS: m/z
403.1 [M+H]*.

B SEhEf] 115 97592, BLE20-1, NI NI N2-=F 32 5E-1,2- ik B3 Jy
JERNAT AR B L A 54

SERE] 1282 N1-((8-(5-(((5-F-2,3- G R IFFIRME-4- ) ) 2055 )-[1,2,4] =M [4.3¢]
WA IE -8 )-[ 1,2,4] =M [1,5-a] ML WE-5-8) FF JE)-N1,N2,N2- = I BL 2, be-1,2- %

N’N\
ANV A W
NN N -

'H NMR (400 MHz, DMSO-ds) 8 9.54 (s, 1H), 9.43 (s, 1H), 9.14 (d, J = 7.7 Hz, 1H), 8.94
(s, 1H), 8.62 (s, 1H), 7.40 (d, J = 7.7 Hz, 1H), 6.97 (t, J = 9.5 Hz, 1H), 6.72 (dd, J = 8.5, 3.7 Hz,
1H), 4.78 (s, 2H), 4.56 (s, 2H), 4.11 (s, 2H), 3.35 (d, J = 8.6 Hz, 2H), 2.64 (d, J = 7.0 Hz, 2H),
2.46 (d, J = 6.9 Hz, 2H), 2.36 (s, 3H), 2.15 (s, 6H) ppm; LCMS: m/z 517.2 [M+H]*.

KA SZHER] 109 ()59, LA 8-1R-5-50-[1,2,4) =MeIF[1,5-a] ki, 2- B FE A g o i) 44
B3 J LA LA A R A

SEHEB] 129: N-((5-F-2,3- ~ &I FFRIE-4-3 ) B J)-8-(5-(2- FF SL M IR ©)-[1,2,4] =ik
IF[1,5-a] b e -8-3%)-[1,2,4] =M I [4,3-c] B IE-5- i

Ny
N 3 o
d N \ /—NH
) NA N
NN -

'H NMR (400 MHz, DMSO-ds) § 9.53 (s, 1H), 9.32 (s, 1H), 9.09 (d, J = 8.2 Hz, 1H), 8.81
(s, 1H), 8.60 (s, 1H), 6.97 (s, 1H), 6.80 (d, J = 8.3 Hz, 1H), 6.76-6.67 (m, 1H), 4.77 (d, J = 4.0
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Hz, 2H), 4.55 (t, J = 8.7 Hz, 2H), 3.99 (d, J = 11.3 Hz, 3H), 3.82 (dd, J = 19.0, 9.7 Hz, 2H), 3.31
(s, 2H), 2.96 (dd, J = 11.6, 8.7 Hz, 1H), 2.70 (d, J = 10.6 Hz, 1H), 1.19 (d, J = 6.2 Hz, 3H) ppm;
LCMS: m/z 502.2 [M+H]*.

S 130+ 5-(( FF 2 1 2E)-8-(5-(((5-9-2,3- AU AR IR I -4- ) R ) U R)-[1,2,4]
IR [4,3-c M IE-8- Ik Bk IR [ 1,2-a] ML e -3- F TS

AR 8-R-5- ALK IE[1,2-a] AL IE-3- F/IF E23-1

Br
Br
A
T e~ . O
N” NH, NN
CN
E23-1

7602 T 3-Z8EH-2-10E (2.6¢, 25.7mmol) fE 1,4 ~E A (30mL) FiK (10
mL) FVER NN N-RACBR BT % (3.81g, 16.1mmol), BHRAMIFE 0, FHEH: 2 /)
i, RIS 3-15-6-F HEMLE-2-f% (1g, 5.35mmol) JINIBAMI T, #RAHRKE
FRIFHFE 2he SRJEHEIRRIAE 90°C i 16 /N . LCMS A S S 25 5, 1) SO mz N
K (30mL), FFH I AERAERL (30mL*3), A A NUEIIRYE, HL=4 FH Uk E bk 4h
1 CHERFNA MR 282 0E=1: 1), 13%] E23-1 (600mg, 47%4CZ).,

LCMS: m/z 236.1 [M+H]".

PR 8-I-5- (IR R KM FE 1,2-a] L g -3- i E23-2

NC—~
NC—~ N
L, ﬁﬁN@
Br
Osr o\
E23-1 E23-2

51 E23-1 (450 mg, 1.91mmol) PUSALBRIE (10 mL) o, HIA N-JRACHEIA
MEERZ (407 mg, 2.29mmol) FEZ 55 T (47 mg, 0.29mmol), HFRAEMAERI N T
80°C fiiH: 16h. LCMS SRS kE, RRAWWRS, i Bl E kst Cabik:
LB L HE=2:1), 9% E23-2 (350mg, 58%F).

'H NMR (400 MHz, DMSO-ds) & 8.66 (s, 1H), 8.00 (d. J = 7.7 Hz, 1H), 7.39 (d, J = 7.7
Hz, 1H), 5.28 (s, 2H). LCMS: m/z 313.9 [M+H]*.

WIR= . 8-IR-5-((= AR B AL BRI I [1.2-a ]t e -3- I E23-3
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NC NC—~ "N
/_@ - /_8

B \ / Br
Br \ /" —N

\
E23-2 E23-3

£ 25 mL SMNIE SN E23-2 (100 mg, 0.32 mmol) 11— F i (1) VU S R IR 7 7R
(2M, 10mD. JB 70°C THH: 15 /NS, SOSVRUiE T+ e H R CERNIKZEEL, AHLE
FEtJa, FHPGEENTEAL CRlilk: MR AE=2: 1) 153] E23-3 (70 mg, 78.4% %)
LCMS: m/z 279.0, 281.0 [M+H]*.
BRI fE I SEER] 6 YL, DL E23-3 Atd ik B3 R AT LS BI LL N AL A4
N-((5-F-2,3- IR IF WM -4-F ) FF 35 )-8-(5-(2- FR B M BRAX))-[1,2,4] =M JF (1, 5-a] L BE-
8-J)-[1,2,4] =M I [4,3-c [ g -5- iz
NC\{\/N N(”z

(o]
NH
_(Q—{N/* _@

\
F

'H NMR (400 MHz, DMSO-de)  9.47 (s, 1H), 9.19 (s, 1H), 8.89 (s, 1H), 8.76 (d, J = 7.6
Hz, 1H), 8.47 (s, 1H), 7.25 (d, J = 7.7 Hz, 1H), 6.93-6.87 (m, 1H), 6.65 (dd, J = 8.6, 3.8 Hz, 1H),
471 (s, 2H), 4.50 (d, J = 8.7 Hz, 2H), 3.86 (s, 2H), 3.24 (s, 2H), 2.14 (s, 6H) ppm; LCMS: m/z
484.1 [M+H]*.

SEHEB] 131: N-((5-F-2,3- EORFF Mg -4-FL) B JE)-8-(6-F-5- FF JE-[1,2,4] =M JF[1,5-
a]MEnE -8-385)-[1,2,4] =M I [4,3-c] Mg -5 -k

PR 3-3-5-F-6- F AL e -2- iz E24-1

F
o —
I
Z
Hy>N & HoN
Br

E24-1

£ 0°C ] 5-%-6- F FENEE-2-f% (4.50g, 35.7mmol) [ ZJE (50mL) & aHtin A
N-IRACHEFIBE W % (7.62g, 42.8 mmol), ZRISFAREE, FFAEZER THFERA 12 /M),
RNEEHR G, FEIREYT I ZERZE (100mL) BEATHRE, 28545 AR BR BR A 7K
VW (50mL*3) ALK (80mL) HEATHEM. AN TIE, W45, 1S3 E24-1

(7.40g, 60%W %), HEHT TF—I,
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'H NMR (400MHz, CDCl3) § 7.38 (d, J = 8.0 Hz, 1H), 4.76 (br s, 2H), 2.31 (d, J = 2.8 Hz,
3H) ppm; LCMS: m/z 204.9 [M+H]*.
I (B)-N'-(3-7R-5-F-6- FF FEME e -2-J)-N N- — H 3L F i E24-2

N F N7 F
| —_— |
N
HoN F S SN =
Br I Br
E24-1 E24-2

7£ 250mL DR AR I E24-1 (3.00g, 14.6mmol), N, N-—FFJE e — 3t
4il%E (3.49g, 29.3mmol), HZK(100mL), KM FHEZE 110°C F R 12 /M, LCMS il
TR S, RSB YEA 2R E24-2 (3.80g), HIEHT T—5.

LCMS: m/z 261.9 [M+H]*.

HIE=: (E)-N-(3-7R-5-51-6- FF AL ML g -2-J5)-N'-#4 2 F ik E24-3

F
N N,\
\/\l/ HO Z
N~ N N ”
| Br

Br
E24-2 E24-3

7E 250mL U AP AR KON E24-2(3.80g, 14.6mmol), #hR ¥ % (2.03g,29.2mmol),
ZF5EN (2.40g, 29.2mmol), ZEE (60mL). T3S MF N FRZE 55°CR B 12 /M,
LCMS Wil s S5, R, JEIRAERR 2 2%, 32 (B)-N-(3-1R-5-7-6- 1 4
MEWE-2-25)-N-Fe 2 Pk,  HIZK (50mL) 4T3, WCAERlE, TR0 2ks tfil 474 E24-3

(3.08g, 85.0%WZ),

'H NMR (400MHz, CDCls) § 8.26 (br s, 1H), 8.08 (s, 2H), 7.50 (d, J = 7.6 Hz, 1H), 2.39
(d, J = 2.8 Hz, 3H) ppm; LCMS: m/z 247.9 [M+H]*.

BRI 8-TR-6-T-5-F HE-[1,2,4] =M FF[1,5-a] ML B¢ E24-4

N| X F </N\N B F
—  »
HO\N4\H Z N
Br Br

E24-3 E24-4

/£ 0°C M E24-3 (3.08g, 12.4mmol) MIPYEMAE (30mL) ERHZEHIMA =ML
TR (7.82g, 37.3mmol). AFHNEFA R =, JEAESE THFERN 12 M. N2
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Jii, AE OCHEER AN BB (S0mL) BEATHK, FHREWTMA
K (SomL) BATRRRE, JEAUTHE (100mL#3) BEATARRL, AJRRAHLAN A f dhok
(30mL*2) HHATHESS, T, W46, WAV RIREREE CARimBE: 208 O BE=10:1) #itks3
P A E K BE24-4 (2.10g , 73.5%00 %)
'H NMR (400MHz, CDCl3) § 8.41 (s. 1H), 7.74 (d, J = 8.0 Hz, 1H), 2.74 (d, J/ = 2.8 Hz,
3H) ppm; LCMS: m/z 229.8 [M+H]*.
B HHSEB 6 7575, LA E24-4 Firb Ak B3 50k LA 2I DL R A9
N-((5-F-2.3- G AR I R -4- ) F B )-8-(6- FiL-5- FF R -[1,2,4] = MK JF[1,5-a] WL Iz -8-

F)-[1.2,4] =M 3 [4,3-c |5 NE-5-i%
N
F/ \ \ r?l 0
\ />—NH
N \ N

N
NS
% F

Z-

'H NMR (400 MHz, DMSO-ds) 8 9.62 (s, 1H), 9.57 (s, 1H), 9.32 (d, J=11.5 Hz, 1H), 9.09
-9.04 (m, 1H), 8.70 (s, 1H), 6.98 (1, J=9.5 Hz, 1H), 6.73 (dd, J=3.9, 8.6 Hz, 1H), 4.80 (d, J=3.4
Hz, 2H), 4.56 (t, J=8.7 Hz, 2H), 3.64 - 3.58 (m, 1H), 3.32 - 3.30 (m, 2H), 2.76 (d, J=2.5 Hz, 3H)
ppm; LCMS: m/z 435.1 [M+H]".

fEFASZIER] 115 f1759%, LA E20-1, BRMERT R EA B3 450K AT AFS 2 BN AL &40

S 132: 8-(5-((1H-BRIE-1-35) B 36)-[1,2,4] =M I [1,5-a] ML IE-8-3E)-N-((5-F-2.3-
EARIFIRIE-4-2) FE)-[1,2,4] =R IF[4,3-c]MEIE-5- %

NN NS
NH

o WaWa
N/ F

'H NMR (400 MHz, DMSO-de) 8 9.54-9.51 (m, 1H), 9.44 (s, 1H), 9.12 (d, J = 7.8 Hz, 1H),
8.72 (s, 1H), 7.90 (s, 1H), 7.35 (s, 1H), 7.07 (d, J = 7.9 Hz, 1H), 6.96 (s, 1H), 6.72 (s, 1H), 5.81
(s, 2H), 4.78 (s, 2H), 4.55 (s, 2H), 3.17-3.15 (m, 2H) ppm; LCMS: m/z 483.1 [M+H]".

SEHEB] 133: N-((5-T-2,3- S IR IFIRIR-4-38) B 3t )-8-(5- FF 3L [1,2,4] =M IF[4,3-a] L
IE-8-3)-[1,2,4] =M I [4,3-c WK g -5-

R 3-UR-2- R HE-6- FRAENLIE E25-1
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Jj; Nl\
| T H,N
= 2N< =
N
Cl H
Br

Br
E25-1

W 3-U-2-50-6- FF LML E(4.50g, 21.80mmol)iE T N-H LA IR BElR (12mL) 4. 7E 25°C
NERAYIMANKEBE@4.32mL,  87.18mmol), [HEERIZME T 110°C R 16 /M. Z55HR
J B BRI K 100mL, #R 5 .88 BB WA AN, T4, R46, 153045 E25-
1(3.50g, 79.5%4¢ %), Mt EELHTT—

'H NMR (400 MHz, DMSO-de) & 7.59 (d, J = 7.8 Hz, 1 H) 7.24 (s, 1 H) 6.43 (d, J = 7.6
Hz, 1 H) 4.21 (s, 2 H) 2.32 (s, 3 H) ppm; LCMS: m/z 203.9 [M+H]".

R 8-YR-5-FIE-[1,2,4] = Me[4,3-a] L IE E25-2

N//\N x
\N/ =
Br

E25-1 E25-2

7£ 100mL L CR AR RN N E25-1(3.5g, 17.0mmol) , J& FF Z = F iR (33.0g, 311mmol),
TR (39.5mg, 0.35mmol), MMFHEZRE 100°CTFHARE N 10 /M, TLC
TR A4y, OSRRET 5, ML A R ERCT B TE (20mL) T3S IEE, AR~
B /9% E25-2 (3g, 81.6%UT%).

'H NMR (400 MHz, CDCl3) § 8.84 (s, 1 H) 7.48 (d. J = 7.1 Hz, 1 H) 6.57 (dd, J = 7.2, 0.8
Hz, 1 H) 2.66 (d. J = 0.6 Hz, 3 H) ppm; LCMS: m/z 211.8 [M+H]*.

B ALY 6 (735, UL E25-2 (i {k B3 A EUR T LA B L R LA

N-((5-F\-2.3- IR IF R IE -4- 3k ) B 2k )-8-(5- HY L -[1,2,4]) =W Jf: [4,3-a] L WE -8- 2k )-
[1,2,4] =M Ff:[4,3-c ] IE-5-fi%

Ny
N E o
O
N \ N

Q\N,N .

'H NMR (400 MHz, DMSO-ds) § 9.63 (s, 1H), 9.55 (s, 1H), 9.39 (s, 1H), 8.96 (d, J = 7.3
Hz, 1H), 8.92 (s, 1H), 7.02 (d, J = 7.3 Hz, 1H), 6.97 (t, J = 9.4 Hz, 1H), 6.72 (dd, J = 3.8, 8.8
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Hz, 1H), 4.79 (br d, J = 4.4 Hz, 2H), 4.56 (t, J = 8.8 Hz, 2H), 3.37 -3.40 (m, 2H), 2.72 (s, 3H)
ppm; LCMS: m/z 417.0 [M+H]".

SCHEB] 134: N-((5-9-2,3- A IR -4-38) B 5E)-8-(5- F 3L -[1,2,4) =M I [1,5-c] W%
IE-8-J)-[1,2,4] =M FF[4,3-c W IE-5- ¢

R 5-IR-4-JERE-2- B NE E26-1

NLN N|J§N
_ =
Br

Br
E26-1

W 5-IR-4-F-2-F M E (1.9¢,9.16mmol), 7K (7.28g, 58.16mmol, 28% 21 /5% ) 7T
N-F RN LA (12mL)H e IFERIZAE T 1I0CRBL 4 /N o 25305 1Al S REVR I 7K
20mL, K5 ZMROERFER. WRAANAH, T, WR4E, MREEEE TS E GRS
THEE 2,08 2. B5=1:1) 133 E26-1 (800mg, 46.4% %)

'"H NMR (400 MHz, CDCls) § 8.27 (s, 1 H) 5.56 (brs, 2 H) 2.47 (s, 3 H) ppm; LCMS: m/z
187.8 [M+H]".

BB (B)-N-(5-1R-2-H

ot
=

I -4-F5)-N,N- - 1 5 /) E26-2

)—

) i
—_—
N =
Hsz T N)\H
Br Br
E26-1 E26-2

1 E26-1 (0.5g, 2.66mmol)A 1,1- - FAJE-NN- —HEF % (633mg, 5.32mmol) &
THZE (10mL) 1, R BEAE 100°C N T %R PR B 10 /N, LCMS B 5 82 56 5
SRS T G135 B26-2 (0.65g, 100%U02) .

'H NMR (400 MHz, CDCl3)  8.61 (s, 1 H) 8.45 (s, 1 H) 3.20 (s, 3H), 3.18 (s, 3H), 2.53 (s,
3H) ppm; LCMS: m/z 243.1 [M+H]*.

IR =: (B)-N-(5-75-2-F Lz

i

-4-3)-N'-$2 5L H Bk E26-3
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% E26-2 (0.646g, 2.66mmol), 2% hEL £h(369mg, 5.3 Immol) Ml JC /K B FR £4(479mg,
5.85mmol)¥4 T /K ZFE(10mL) 1, AWEAE 50°C R F2RSURE RN 4 /M, TLC £
MR SERE . RIS E, P KPEE, TR /515 2] E26-3 (400mg, 65.1%Z).

'H NMR (400 MHz, DMSO-ds) 8 11.08 (brs, 1 H) 8.59 (s, 1 H) 8.24 (br s, 1 H) 7.96 (s, 1
H) 2.47 (s, 3 H) ppm; LCMS: m/z 231.0 [M+H]".

AIRDY . 8-PR-5-FIHE-[1,2,4] =ME[1,5-c] M IE E26-4

N7SN NN
HO‘N%\NJH/ - <NJ\/
H Br Br

E26-3 E26-4

7E0°CF, 141 E26-3 ((750 mg, 3.25 mmol) {75 7/K P &K 25mL)¥A i H I =5 2.
FRET(2.05g, 9.74mmol). [ ISR FHE S 25°C N 12 /i, TLC # il M 56 5 o S B
BTSN AR RS AW (20mL), Fl =& L/ EE (100mL, V/V=10:1) %, 4
HUAH T 4 Fe ALt SR A AT 73 5159 21 E26-4 (320mg, 46.2% 2.

'"H NMR (400 MHz, DMSO-ds) & 8.72 (s, 1 H) 8.47 (s, 1 H) 2.86 (s, 3 H) ppm; LCMS: m/z
212.8 [M+H]*.

BRI ERSEG] 6 (17575, LA E26-4 FIrh(a 4k B3 R AT AR EI L R A4

N-((5-F-2,3- &R FF 10 R -4~ Jk ) F Jk )-8-(5- F Jk -[1,2.4] = 1 J[1,5-c] 8 g -8- ik )-
[1,2,4] =M [4,3-c]mENE-5-1%

N
N\ \7

N\ N
— \ /N
N\ N

N
X
N F

O

Z-

'H NMR (400 MHz, DMSO-ds) 8 9.68 (s, 1H). 9.55 (s, 1H), 9.38 (s, 1H), 9.02 (br t, J=5.1
Hz, 1H), 8.78 (s, 1H), 7.00 - 6.93 (m, 1H), 6.72 (dd, J = 3.9, 8.6 Hz, 1H), 4.78 (d, J = 4.9 Hz,
2H), 4.55 (t, J=8.8 Hz, 2H), 3.32- 3.30 (m, 2H), 2.96 (s, 3H) ppm; LCMS: m/z 418.0 [M+H]*.

SEHEH] 1350 2-(8-(5-(((5-TR-2,3- ~E K IR -4- 3 ) I 3 U FE)-[1,2,4] =M I [4,3-c |5
Mg -8-3)-[1,2,4] =M FF[1,5-a] ML e -5-38) 74 e -2- T

W (B)-5-1R-6-((( = B FGcH) Y7 FF ) ik ) - ik g -2- FF R FR R E27-1
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(o] (o] (o) O
N E— NI A
|
HoN Y SN =
Br l Br
E27-1

5 (B)-5-1-6-(((— G2 ) M0 FF 2 A ) - WL g -2- P R P B (5.0 g, 21.6mmmol), 1,1-
SHEE-NN-Z R (5. 16g, 43.3mmol)iE T H Z(100mL), SRAEFHE S 110°C T %A 4
/NS, TLC AR IR SRR R, S RLGR A5 2L E27-1 (6.00g)

LCMS: m/z 285.7 [M+H]*.

IR (E)-5-TR-6-(GFRRGHE) VI FF 32 2 - bt e -2- Y 1R g E27-2

|
OO O .0
W S
|
SNTSN Z HO\N&N —
| Br H

Br

E27-1 E27-2

7 SR O E27-1 (6.0 g, 20.97 mmol), £hER#EIZ(2.91 g, 41.94 mmol), 2
B4(3.44g, 41.9mmol), ZFEO60mL). KFK T ZSHAE N AEZE 50°CK 4 /M, LCMS
WP, FBERER, dIERE E27-2 (5.9g, 85.0%Z).

'H NMR (400MHz, CDCls) & 8.41 - 8.29 (m, 1H), 8.26 - 8.19 (m, 1H), 7.93 (d, J=7.9 Hz,
1H), 7.57 (d, J=7.9 Hz, 1H), 3.97 (s, 3H) ppm; LCMS: m/z 273.7[M+H]*.

IR = 8-1-[1,2,4] =M IE[1,5-a] Mk e -5- FF 2 FR S E27-3

|
o clJ Oy 0
l —
HO. VZ
NSNTY N
H Br Br

E27-2 E27-3

FE %I N E E27-2 (10 g, 36.49 mmol) 1) P4 S R (100mL) iV 2 N\ =38 £ IR T
(23.0g, 109mmol). RJGENSFF 2 75 °C, FHHiFE ML 3 /M. MR )G, 78 0°ClaliR
AP IO AN R B B SN K VAR (100mL)EAT VK, FH 2.8 Z.BBR(100mL*3) k47 A B,
BIFRANAETE, AT IR R CRNTE: 1% ZBR=5:1 B 4: HALE R A ¢
[ A E27-3 (5.00 g, K 53.5%).
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'H NMR (400 MHz, CDCl3) & 8.52 (s, 1H), 7.85 (d, J = 7.8 Hz, 1H), 7.68 (d, J = 7.9 Hz,
1H), 4.08 (s, 3H) ppm; LCMS: m/z 256.0[M+H]*.
IR 2-(8-VR-[1,2,4] =M IF[1,5-a] itk IE-5-35) A bi-2-F5 E27-4

| OH
(0] O
N~ > N~ AN
</ NT X </ N
N= N N NF
Br Br
E27-3 E27-4

7£-30°C ', fE E27-3 (500 mg, 1.95 mmol) {1 VU S ¥ ¥ - (10 mL){ I A 56 AL 8
(3 M, 2.60 mL) FFAE SR E T HHE =/ SROSEE RS, 1) S SO R NN K (10 mL)REAT ¥
K, MR CER(OmL*3) AT, GIFRANAER T8, W45 PR e 20415
F| E27-4 (400mg, 80.0% YZ).

'H NMR (400MHz, DMSO-ds) & 8.61 (s, 1H), 8.05 (d, J=8.0 Hz, 1H), 7.28 (d, J=8.0 Hz,
1H), 5.91 (s, 1H), 1.72 (s, 6H) ppm; LCMS: m/z 255.9 [M+H]".

BT S 6 1735, UL E27-4 FiHh(al{k B3 AR AT LA B DL R AL A4

2-(8-(5-(((5--2,3- —EU IR I IR -4- k) FP 6L ) B 6 )- [ 1,2,4] = 1 I [4,3-c] Wi g -8- ) -
[1,2,4] = MEFE[1,5-a] b e -5-J5) PR -2 B

N\

4

\
N

Zﬁ/ZJ
E+

z
Z N

!
N
E

'H NMR (400 MHz, DMSO-ds) 8 9.55 (s, 1H), 9.39 (s, 1H), 9.12 (d, J = 7.9 Hz, 1H), 8.96
- 8.90 (m, 1H), 8.66 (s, 1H), 7.52 (d, J = 8.0 Hz, 1H), 6.99 - 6.94 (m, 1H), 6.73 - 6.70 (m, 1H),
5.87 (s, 1H), 4.78 (d J=4.4 Hz, 2H), 4.58 - 4.53 (m, 2H), 3.40 - 3.35 (m, 2H) 1.78 (s, 6H) ppm;
LCMS: m/z 461.2 [M+H]".

K SEHE] 96 197595, LA 3-75-5- AR e -2- A P R 4 B3 Ukl l AT 3 L

THEY:

SEHEH] 1360 8-(5-(((5-FR-2,3- ~E AR HFIRIR -4-38) I 3 )3k )-[1,2,4] =M F[4,3-c Mg me
-8-3)-6- FH A LK I I [ 1,2-a] ke -3- F /I
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N AN
o . 3 o
N— N
NC XN

'H NMR (400 MHz, DMSO-ds) & 9.77 (s, 1H), 9.50 (s, 1H), 9.40 (s, 1H), 8.88 (d, J = 2.3
Hz, 1H), 8.46 (s, 1H), 8.13 (d, J = 2.2 Hz, 1H), 7.00-6.91 (m, 1H), 6.70 (dd, J = 8.7, 3.9 Hz, 1H),
4.77 (d, J = 5.0 Hz, 2H), 4.54 (t, J = 8.7 Hz, 2H), 3.97 (s, 3H), 3.17 (d, J = 5.3 Hz, 2H) ppm;
LCMS: m/z 456.0 [M+H]".

S 103 197770, LA 3-1R-5- R R e -2- R o )44 B3 Dy J5UR} AT A4 R A
THAE:

S 137: N-((5-F-2,3- SRR -4-3L) A 3k )-8-(6- FA AR Jk-[1,2,4] =M I [ 1,5-a]
ML -8-3)-[1,2,4] = M 3F:[4,3-c) W I -5- i

'H NMR (400 MHz, DMSO-ds) & 9.59 (s, 1H), 9.55 (s, 1H), 9.05 (d, J = 2.3 Hz, 1H), 9.01
(s, 1H), 8.65 (d, J = 2.3 Hz, 1H), 8.53 (s, 1H), 7.00-6.94 (m, 1H), 6.72 (dd, J = 8.7, 3.9 Hz, 1H),
479 (s, 2H), 4.55 (t, J = 8.7 Hz, 2H), 3.93 (s, 3H), 3.31 (s, 2H) ppm; LCMS: m/z 433.1 [M+H]".

ST 138 8-(5-(((5-R-2,3- A IR IR -4-H) BB &) - [1,2,4] =M I [4,3-c s g
-8- ) BRI I [1,2-a] L E-5- PP i

W 6-F -5 IR e -2- F i E28-1

o (|) Ox_NH,
NN T E?
P4
H,N = HoN
Br Br

E28-1
P S AR I ON R - 6- Y- 5T e -2- R R B (5.00g, 21.6 mmol), %7K (18.20 g, 145.41
mmol) 1 N-FJEMEIE 4 (20mL), 78 110°CHEHE 3 /M. LCMS il M4 H s, 1)

RAYHINN 100 mL WA K, SAEEDE, JEUEH 100 mL KT HS, £330 A
e, EAETIRER 40 E28-1 (3.00g, 64.2%0%).
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"H NMR (400MHz, CDCl3) & 7.80 (d, J = 8.0 Hz, 1H), 7.57 (brs, 1H), 7.44 (d, J = 8.0 Hz,
1H), 5.64 (br s, 1H), 4.99 (br s, 2H) ppm; LCMS: m/z 215.9 [M+H]*.
AR 6- L5 IR E-2- U E28-2

OxNH CN
N - NS
. -
H2N H2N
Br Br
E28-1 E28-2

HERAHE 0°CEMF, [ E28-1 (2.00g, 9.26mmol) FEEE (3.66g, 46.3mmol)
B S e (20mL) R I =9 P REERET (7.84 g,27.77 mmol) . KSR F % 25°C
ke 12 /NBF, LCMS BRI B E5 5, FEOKI RN 100mL YLFRH 1B R ST K
SR &P EE (S0mL*3) FHL, S IFRANAHH WA K S0mL BEATHH, T,
Wi WA ARERSKE CRMEE: 2R ZBE= 1:0) 2ifuf3 3 flE 14 E28-2 (1.00g , Uk
2 54.5%)

'H NMR (400MHz, CDCls) 8 7.75 (d, J = 8.0 Hz, 1H), 6.92 (d, J = 8.0 Hz, 1H), 5.27 (brs,
2H) ppm; LCMS: m/z 294.0 [M+H]*.

IR 8-VR-IBRMEFE[1,2-a] e -5- FF IE E28-3 .

CN N
N| X = N/\>
Sy
H,N Z N N
Br

Br
E28-2 E28-3

% E28-2 (1.00g, 5.05mmol), 2-F B (5.44g, 69.3mmol), BEZEM (458mg,
5.45mmol) VA T HUNEE (20mL) o SN T2 H T RS 140°C R N 2 /Mif, LCMS
Wl S LGSR, N &R fe (100mL) TR, FRAT & k7K (100mL*3) BEATHEM,
TR, Wdn . WA CRllE: 208 4FE=10:1 3 3:1) 2i{b75 3|3 tA[H 1k E28-
3 (400mg, YZ 35.7%)-

'H NMR (400MHz, CDCls) § 8.04 (d, J=1.1 Hz, 1H), 7.92 (d, J=1.1 Hz, 1H), 7.55 (d, J=7.6
Hz, 1H), 7.28 (d, J=7.6 Hz, 1H) ppm; LCMS: m/z 222.0 [M+H]".

LI A SLiEs) 6 (735, UL E28-3 A (il {k B3 A EUR AT LA B LA R LA

8-(5-(((5-9-2,3- AR PRI -4-J) FU RS 20 )- [ 1,2,4] =P JF[4,3-c W5 INE - 8- ) K 1A
[1.2-a]WtmE-5- 5 i
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N;N\7
NC—Q—{@)—NH 0

'H NMR (400MHz, DMSO-ds) & 9.88 (s, 1H), 9.42 (br s, 1H), 9.13 (br s, 1H), 8.96 (d,
J=7.9 Hz, 1H), 8.20 (s, 1H), 7.94 (d, J=8.0 Hz, 1H), 7.88 (d, J=1.0 Hz, 1H), 6.95 (t, J=9.5 Hz,
1H), 6.70 (dd, J=3.9, 8.6 Hz, 1H), 4.79 (s, 2H), 4.54 (t, J=8.8 Hz, 2H), 3.32 - 3.31 (m, 2H) ppm;
LCMS: m/z 427.3 [M+H]".

SEHE] 1392 8-(2-( - F A HE)-6-F-[1.2.4] =M I [1,5-a] ML IE-8-3E)-N-((5-F-2.3- ~ &K
-4 ) B JE)-[1,2,4] =M 3 [4,3-c] M IE-5- i

W N-[ (3-JR-5 -2 Abmedd) g ML) e Ht R .06 E29-1
F

O 0
-
HoN Et0” N7 N7 N
Br H H Br
E20-1

W 3-IR-5-FMENE-2-1% (2.30g, 12.0mmol), FRAEELFIRLE (1.66g, 12.6mmol)
BT 1L4- 25T (25mL) o, Sh# A 3 KJE T 20°C TR RS 4 /NiF . TLC Bl
MoEYEJE, SONRIRYE RSB E29-1 (4.0g, 11.9mmol, YK 98.7%).

LCMS: m/z 321.9/323.9 [M+H]".

IR 8-IR-6-F-[1,2,4] =M IE[1,5-a] ke -2-f% E29-2

F
o s N X _</N\N ~"
H,N
_—

EtO)J\N)J\N = N= \F
H H

Br Br

E29-1 E29-2

% E29-1 (4.0g, 11.9mmol), #HR#EE (4.31g, 62.1mmol) Al NN- - FFHHE L%
(4.81g, 37.2mmol) AT HEE (30mL) FIZFE (30mL) 1, fl#%< 3 KiET 70CKx
N 12 /N . LCMS IR R 5E e . BRI (S0mL) #%e, A Ayt . okl
A, HETHEE E29-2 (1.50g, 6.49mmol, U 52.3%).

'H NMR (400MHz, DMSO-ds) & 8.98 (dd, J = 2.3, 4.1 Hz, 1H), 8.00 (dd, J = 2.3, 8.5 Hz,
1H), 6.30 (s, 2H) ppm; LCMS: m/z 231.7/233.7 [M+H]".

B 8-IR-6-F-N,N- ~H H-[1,2,4) =M I [1,5-a] L BE-2-1% E29-3
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N~ F F
N N-
% \ N
N / N/ =
Br Br
E29-2 E29-3

fE0CT, [ E29-2 (1.50g, 6.49mmol) [ N,N-_FIEFB (20mL) BRI
2 (779mg, 19.5mmol, 60% &), KIELE 20°C T RAL 0.5 /M. R L (3.69¢,
26.0mmol) IABIS S H, ZkEEAE 20°C T BL 4 /N o TLC Bl s Bi5e e i, AN
GRS, SRR AT, ks, R 213 3] E29-
3 (720mg, 2.78mmol, 42.8%WTZ).,

'H NMR (400MHz, DMSO-ds) § 9.09 (dd, J = 2.4, 4.0 Hz, 1H), 8.06 (dd, J = 2.4, 8.4 Hz,
1H), 3.04 (s, 6H) ppm; LCMS: m/z 258.7/260.7 [M+H] *

AP A SLiEs) 6 (735, LA E29-3 FHh (il {k B3 A EUR AT LA B L R LA

8-(2-( I HE)-6-T-[1.2,4] =ML FF[1,5-a] L BE-8-)-N-((5-F-2,3- A A IRIE-4-3E)
2 )-[1.2,4] =M I [4,3-c] W g -5- 1

N
5 NS

N 0
& \ /) —NH
N N
N
Ny N
N F
/N\

'H NMR (400MHz, DMSO-ds) § 9.62 (s, 1H), 9.55 (s, 1H), 9.18 (dd, J=2.3, 11.3 Hz, 1H),
8.98-8.90 (m, 2H), 6.98 (t, J = 9.5 Hz, 1H), 6.73 (dd, J = 3.9, 8.6 Hz, 1H), 4.80 (d, J = 4.8 Hz,
2H), 4.55 (t, J = 8.7 Hz, 2H), 3.31-3.28 (m, 2H), 3.10 (s, 6H) ppm; LCMS: m/z 464.3 [M+H]*.

SEHER] 140 8-(2-( - FHEFL)-[1,2,4] =M H[1,5-a] ML IE-8-F5)-N-((5-F-2,3- ~E AR IR
R -4- ) B JE)-[1,2,4] =W 3[4, 3- ] g -5- %

W (FEHSLHEN] 139 BIE=RI7, LA 8-1R-[1,2.4] =M [1.5-a] it ie-2- & M i
BFATLAE 3 )44 E30-1.

N

SNTY Neny" X
HN— \N — N

Br Br

E30-1

LCMS: m/z 243.0, 229.0 [M+H]*.
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IR fERSEER] 6 K715, DL E30-1 Al Al f B3 R AT LIS B LA LA
8-(2-( = A HL)-[1,2,4] =M IF[1,5-a] ML E -8-J5)-N-((5-8.-2,3- —Z 2R HF R I -4- 5 ) FR
H)-[1,2,4] =PI [4,3-c]BEIE-5- %

'H NMR (400 MHz, DMSO-ds) 6 9.53 (s, 1H), 9.50 (s, 1H), 9.07 (dd, J = 7.7, 1.2 Hz, 1H),
8.82 (s, 1H), 8.61 (dd, J= 6.6, 1.2 Hz, 1H), 7.10 (dd, J = 7.7, 6.6 Hz, 1H), 6.98 (dd, J = 10.3, 8.7
Hz, 1H), 6.73 (dd, J = 8.7, 3.9 Hz, 1H), 4.79 (s, 2H), 4.55 (t, J = 8.7 Hz, 2H), 3.30 (d, J = 8.8
Hz, 2H), 3.10 (s, 6H) ppm; LCMS: m/z 446.1 [M+H]".

SEHEH] 141 8-(5-( - FFIL)-[1,2,4] =M [1,5-a] ML IE-8-25)-N-((5-F-2,3- ARk
W-4-J) PR 3E)-[1,2,4] =M (4, 3-c] M5 E-5- i

B §-VR-[1,2,4] =M IF([1,5-a) L iE-5- F B E31-1

| HO

0x_O
N\N A
N\N NS —_— </
¢ =
N L
Br Br
E27-3 E31-1

£ 0°C ~1E E27-3 (3.5g.13.6 mmo) HIPUERRAE (30mL) VA 2248 I AN Bl S vt
(893 mg, 41.0 mmol) &AL (4.55g, 14.0mmol) HAEILIEE itk 2 /NN, B 4%

WG, RN VKK P HHTER, F R CBE (100mL*3) TR, A FEA A
FTCAKBRER BN T8, IRZa% F A 24k 159 31 (1 €2 ] 44 E31-1 (1.3 g, 5.70 mmol, 41.7%UX
),

'H NMR (400 MHz, DMSO-ds) & 8.59 (s, 1H), 8.05 (d. J = 7.8 Hz, 1H), 7.16 (d, J = 7.8
Hz, 1H),5.93 (brt,J=5.6 Hz, 1H), 4.90 (br d, J = 5.0 Hz, 2H) ppm; LCMS: m/z 228.1 [M+H]".

AR 8-1R-[1,2,4) =M I [1,5-a] ML WE-5- % E31-2
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HO O\
N~ N~
¢ N N — ¢\ N
Br Br

E31-1 E31-2

7£ 0°C T4£ E31-1 (400mg, 1.75mmol) [ & H ke (16mL)> 1 N,N-— F 2 i fig
(8 mL) VAR M N N B T- 5 T 44k 7 (1.12g, 2.63mmol) JF7E 25°C FHHE 2 /Nt
IRBLEEH S, A RSB N AR R SN KA ATV K, S 4t (60mL*3) HhAT
AHG AIFRIAE U oK R AT, W 4a13 2] A i {4 E31-2 (300 mg, Hlih).
'H NMR (400 MHz, DMSO-ds) & 10.51 (s, 1H), 8.75 (s, 1H), 8.18 (d, J = 7.8 Hz, 1H), 7.67
(d, J=7.8 Hz, 1H) ppm.
IR 8-IR-5-(CHR L) -[1,2,4] =M 1,5-a] ke E31-3

Fu_F
Ox
N— N~ S
</ N X e </ N
N N N\
Br Br
E31-2 E31-3

7 0°C 4 E31-2 (280 mg, 1.24 mmol) [ & FHEEHH (40mL) ZEMA 2
R = /ALRT (399 mg, 2.48 mmol) F£7E 25°C Ntk 12 /If. RS R G, B IR S
NI E AN AVEROE K, I &P EE (20mL*3) ZEHL, SIFRANUN M T, W
o WA AR 203 2] A A [ A E31-3 (270 mg, 1.09 mmol, 87.8% UKD,

'H NMR (400 MHz, DMSO-ds) & 8.73 (s, 1H), 8.16 (d, J=7.8 Hz, 1H), 7.57 (t,J = 52.4 Hz),
7.50 (d, J=7.8 Hz, 1H); LCMS: m/z 249.7 [M+H]*.

BRI AF R SEREG) 6 (K535, LA E31-3 A1)k B3 A JE kb a] ISR DU R ML S
P

N

N \Z o
\ \ N/>'—NH
A\
N

F

Z-

m. N
3
-

'H NMR (400 MHz, DMSO-ds) § 9.60 (s, 1H), 9.57 (s, 1H), 9.33 (br d, J=7.6 Hz, 1H),
9.09 (br s, 1H), 8.77 (s, 1H), 7.78 (br s, 1H), 7.65 (t, J=52.8 Hz, 1H), 6.98 (br t, J=9.5 Hz, 1H),
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6.73 (br dd, J=3.4, 8.5 Hz, 1H), 4.81 (br d, J=3.4 Hz, 2H), 4.56 (t, J=8.5 Hz, 2H), 3.31 - 3.23 (m,
2H) ppm; LCMS: m/z 453.3 [M+H]*.

SEHEH) 142 8-(5-( ~HEIE)-[1,2,4) =M IF[1,5-c] M IE-8-JE)-N-((5--2,3- ~EIKEIFIk
MR -4- ) FR Y- [1,2,4] =M I (4, 3-c | g -5- i

AR 5-JR-N2,N2-  FFJEmENE-2 4- % E32-1

N~
E32-1

FERIHET, # 5-UR-2 EMENE-4-f% (3.0g, 14.4mmol) JIAZF| —F/KIEMH (70mL,
40%) H, SOEAE 100°C FOM 12 /N, LCMS IR B N 58 ¥ . [N 2.8 2.
B (100mL*3) AEEL, A HUAHEH K s, S5 IOKEREREA 115, W44 513 2 E32-
1 (3.33g, M), BEHTTF D,

'H NMR (400MHz, DMSO-de) & 7.96 (s, 1H), 6.70 (br s, 2H), 3.07 (s, 6H) ppm; LCMS:
m/z 217.1 [M+H]".

AR (B)-N'-(5-1R-2-( - HV Ik Mg -4-3%)-N N - — HUEE F ik E32-2

\ -~
N)\N l/gN
| —_—
H,N /K% SN F
Br | Br
E32-1 E32-2

¥ E32-1 (2.5g, 11.5mmol) T HZE (30mL) o, FEIERHINA NN-—FF 2L F
% R 4ERE (2.74g, 23.0mmol). KR AWITE 110°C FHiHE 8 /Mrf, LCMS M & I vz
S [ SOSIR IRV K, LR CERREET, A AU NI Shk Bt i, Tk e 45
F| E32-2 (3.0g, MO, HEHT TP,

'H NMR (400MHz, CDCls) & 8.58 (s, 1H), 8.18 (s, 1H), 3.18 (s, 3H), 3.15 (s, 3H), 3.13 (s,
6H) ppm; LCMS: m/z 272.2 [M+H]*.

AIR= (B)-N-(5-1R-2-( — F G ) W g -4-5)-N'- F 3 R ik E32-3
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N™ N N)*N
- > |
\N&N)\% HO\NANJ\%
| Br H Br
E32-2 E32-3

¥ E32-2 (3g, 11.0mmol) ¥&T 2. (40mL) 1, [a M I Eh R ¥ (1.53g,
22.0mmol), ZFEH (1.81g, 22.0mmol), IR A IF I R BIRAE 60 &N A 4 /N, LCMS
R AR IR B SE e o S B A, FTAR RN 2, ik pE IR A, T E 45 2
E32-3 (2.8g, 94.5%UF%).

'H NMR (400MHz, DMSO-de) & 10.92 (s, 1H), 8.21 (s, 1H), 8.09-8.02 (m, 1H), 8.01-7.94
(m, 1H), 3.08 (s, 6H) ppm; LCMS: m/z 262.1 [M+H]*.

AP 8-JR-N,N- ~FFJE-[1,2,4] =M IF([1,5-c]MnE-5-1% E32-4

X X
A NN

Nl N </ N N

HO\NAHJ\/ NJ\%
Br Br

E32-3 E32-4

F E32-3 (2.8g, 10.8mmol) VAT VUEMENE (30mL) o ££ 0°C M [a] S BLVR i N
SROEET (11.3g, 53.8mmol). F5EELE 25 JF TR 14 /NFF . LCMS W30 5% T0 5 i 58
Yo ) ORI NN KK B K JG ] R 2.5 (150mL*3) AEEL . A LA A U F LR B
AR A SRR, TR, YRYE . L P DU RE RO 4 2519 21 E32-4 (2.0g, 76.7%
Sz,

'H NMR (400MHz, CDCl3) & 8.25 (s, 1H), 7.99 (s, 1H), 3.49 (s, 6H) ppm; LCMS: m/z
244.1 [M+H]".

BB 8-(5-( - IIE)-[1,2,4] =M FF[1,5-c] M5 IE-8-3E)-N-((5-F-2,3,- A I FF kIR -
4-F) PRI )-[1,2,4] =M I [4,3-c] M mE-5-fik

N N,N\7 N’N\
\ \
Ney A{:N 0 NS N 0
4 +  Br NH — N /—NH
<N;\% Wa ) —<’N a Ve
Br NVN
F F

E32-4 B3
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¥ E32-4 (600mg, 1.65mmol), 8-#-N-((5-9-2,3- ~E IS HIRIE-4-35) F 3E)-[1,2,4] =
I8 5 (4,3-c ] IE-5-F% B3 (800mg, 3.30mmol), 75713 4 (1.49g, 2.57mmol) MI=("
A R BT ER) 4T (473mg, 517umol) ¥A T 4 7S 3R (4mL) Al NN- - F 5 H i (4mL)
H, RNTFEAGE FFHEE 100°C, #iEHE 12 /M. LCMS Bl 794 k. 5 RS
TR SE A, AR ORI 2 B S, 45 3 AL B HPLC 23 88 Ja B A5 ) 8-
(5-( = FR i 2 )-[1,2,4] =M F[1,5-c] W5 B -8- 5 )-N-((5- F-2.3,- - S 7R F IR I -4- i ) R Ok )-
[1,2,4] =M FF[4,3-c]ME0E-5-% (20mg, 3.12%0%).

'H NMR (400MHz, DMSO-ds) 8 9.46 (br s, 1H), 9.35 (s, 1H), 9.07 (s, 1H), 8.59 (s, 1H),
6.93 (t, J = 9.2 Hz, 1H), 6.68 (dd, J = 4.0, 8.8 Hz, 1H), 4.73 (s, 2H), 4.53 (t, J = 8.8 Hz, 2H),
3.44 (s, 6H), 3.32 - 3.28 (m, 2H) ppm; LCMS: m/z 447.3 [M+H]".

SEHEH] 1432 1-(8-(5-(((5-M-2.3- ~ AR IFRIR-4-J) B L) S 0 )-[1,2,4) =M I [4,3-c ]
ME-8-J)-[1,2,4] =M H[1,5-a] ML mE-5-5%) 2. 45t - 1- B

B 1-(8-T-[1.2,4] =M I [1,5-a] L IE-5-05) 2.1% E31-7

OH
o\
N~ N AN
</ NT X . </ N
N= P N=\F
Br Br
E31-2 E31-7

7E-30°C T, £ E31-2 (300 mg, 1.33 mmol) (¥ PUEUKI A (10 mL) {750 FF 2L 1R 4k
B (3M, 1.33 mL) #EFAEBIREE R HEE 2 AN . ON SR G, A S b sk s sk
TR, HOIRCER (50mL*3) BEATREEL, S IFMA BT, ks fa A PROs e A4l
1£453) E31-7 (270 mg, 84.0% %)

'H NMR (400 MHz, CDCl3) & 8.43 (s, 1H), 7.80 (d, J = 8.0 Hz, 1H), 6.97 (d, J = 7.8 Hz,
1H), 5.40 - 5.37 (m, 1H), 4.01 (d, J = 5.4 Hz, 1H). 1.74 (d, J = 6.5 Hz, 3H) ppm; LCMS:242.1
m/z [M+H]".

B BASEiEY) 6 (7735, UL E31-7 Al {k B3 AR AT LA B UL R LA

1-(8-(5-(((5-3-2,3- IR IR WRIRg -4- ) F 2 ) 2 2 )-[ 1,2,4] = W Jf: [4,3-c ] W& g - 8- 35 ) -
[1.2.4) =MEJF[1,5-a]HEIE-5-5E) 2 - 1- 1%
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'H NMR (400 MHz, DMSO-ds) § 9.55 (s, 1H), 9.43 (s, 1H), 9.19-9.17 (d, J = 8.0 Hz, 1H),
8.93 (s, 1H), 8.64 (s, 1H), 7.44-7.42 (d, J = 8.0 Hz, 1H), 6.99-6.94 (m, 1H), 6.73-6.70 (m, 1H),
5.90-5.89 (d, J = 4.0 Hz, 1H), 5.43-5.40 (m, 1H), 4.78 (s, 2H), 4.55 (t, J = 8.8 Hz, 2H), 3.34-3.27
(m, 2H), 1.56-1.54 (d, J = 8.0 Hz, 3H) ppm; LCMS: 447.3 m/z [M+H]".

SEHE] 144 8-(5-(Z R IL)-6-F-[1.2.4] =M 3 [1,5-a] FHEIE-8-F5)-N-((5-F-2,3- A
-4 ) B ) [1,2,4] =M 3 [4,3-c M IE-5- i

A (6-F-5-FMEE-2- ) ZUE R AL T AR E33-1

cl cl
F
NI o N
o = >L |
A A
OH H
E33-1

¥ 6-F-5-ALnE-2-FF R (9.5g, 54.1mmol), FU T (44.2g, 596mmol), 4A i
(5g), BEBEMR K (19.4g, 70.4mmol), NN- "RHFELNE (21.0g, 162mmol) ¥
THIZR (150mL) 1. KRAWAE 85°C FHiHE 2 /Nb, LCMS il R Big5 o, S W25 R
JER AR, IR SEE IR, RBIEE, K5OI AOER (250mL*3) FHL. REH
MUAH, T8 W45, RERCHZEIS R E33-1 (6.0g, 45% %),

'H NMR (400MHz, DMSO-ds) & 10.20 (s, 1H), 7.91-7.85 (m, 1H), 7.82-7.77 (m, 1H), 1.46
(s, 9H) ppm; LCMS: m/z 190.8 [M-55]".

MR 6-F-5-MEE-2- i E33-2

Cl Cl
F
J ANy — 1O
J e
H
E33-2
E33-1

¥ E33-1 (6g, 24.3mmol) VAT #hIR/ LM 4 HE (35mL) H1, £E 25°C NS 12 /N
LCMS Ha il e RLEE 3R, INAIKHRE, 198, [EEFTIR, TS 3] E33-2 (3.5g, 98%ULZ).

'H NMR (400MHz, DMSO-ds) 5 7.49 (t, J = 8.6 Hz, 1H), 6.42 (dd, J = 2.7, 8.8 Hz, 1H)
ppm; LCMS: m/z 147.2 [M+H]*.

W= 3-IR-6-F-5- L E-2- % E33-3
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Cl
cl e
F N™
NI X _ = | P
H,N
HNT N 2
Br
E33-2
E33-3

4 E33-2 (3.50g, 24.0mmol), N-JRACT ZBE L% (4.70g, 26.3mmol), kEZH (3.63g,
26.3mmol) AT =& F L (20mD F N N-ZHFIEFBE (2mD) 1, 78 25°CF M 30 4
B, TLC AU TEERMRIAY, N AR BRAATE R K, IG5 R LR ZEAL. IR A AN,
T, W4E, 1SRN E33-3 (5.3g, 98%UNE).

'H NMR (400MHz, DMSO-ds) & 8.05 (d, J=7.6 Hz, 1H), 6.59 (s, 2H) ppm; LCMS: m/z
227.0 [M+H]*.

AIRI: (B)-N-(3-1-6- -5~ FHEIE-2-42)-N,N-— F 5L F ik E33-4

Cl Cl
N7 X F Nl X F
| —_—
H,N = \N&N =
Br l Br
E33-3 E334

4 E33-3 (5.30g, 24mmol), N,N-F R — F 448 (14.0g, 118mmol) & T
R (45mD), RN FHEZE 100°CRAL 5 /M, LCMS Wil M, BFiRE =R, Wk
Wds, BT E33-4 (5.80g, HHD.

'"H NMR (400MHz, DMSO-ds) § 8.31 (s, 1H), 8.19 (d, J=7.8 Hz, 1H), 3.14 (s, 3H), 3.04 (s,
3H) ppm; LCMS: m/z 282.0 [M+H]*.

AT (E)-N-(3-TR-6-3-5-FMLIE -2-3)-N - F2 5 ik E33-5

Cl Cl
F
@ Y
.
\N/\N Z HO\N4\ N 7
| Br H Br
E33-4 E33-5

1% E33-4 (5.80g, ¥, EHESFLK (2.90g, 41.4mmol) ,Z 4N (3.70g, 45.5mmol)
BT IR E (50mD) H1, REYWFHEE 50°C R 1 /M. LCMS Wl R 453, FiE
BEW, MAK, 38, WEERFESE R E33-5 (7.88g, M.

'H NMR (400MHz, DMSO-ds) 810.85 (br s, 1H), 8.42 (d, J = 7.6 Hz, 1H), 8.30-7.83 (m,
1H), 7.75 (s, 1H) ppm; LCMS: m/z 270.0 [M+H]".
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IR 8-1R-5-5-6-F-[1,2,4] =M FF[1,5-a] L IE E33-6
Cl Cl
Y Yy
Ho\Né\N P —_— N/ /
H Br Br
E33-5 E33-6

¥ E33-5 (7.0, FLHD T 2 BBER (70mD) F1, IBEFHE S 80°C K 2 /M, LCMS
W BLEE R, BREEE, IMANRBEWERARER, FOROEEER, HHHET
B, W45, 193 E33-6 (3.80g, S8%ULFE) .

'H NMR (400MHz, DMSO-ds) & 8.71 (s, 1H), 8.52 (d, J = 8.6 Hz, 1H) ppm; LCMS: m/z
251.8 [M+H]*.

AR 8-IR-6-F-N,N- - FH-[1,2,4] =M IF[1,5-a) L e -5-1% E33-7

Cl N
NN F N F
</ N </ N IS
N/ N/ Z
Br Br

E33-6 E33-7

4 E33-6 (500mg, 2.0mmol) , —HZEHEE: (814mg, 10mmol) , N,N- Ak
2% (3.60g, 28mmol) AT NN-—HAERFE GmD , BEWFAERZE 100°CREL 6 /)
if, LCMS MRS 5EEE, INANKFRE, H IR CTEAEI, ANAHRS, T, k4E,
ol BRI Ak, /93 E33-7 (420mg, 81.2%UNE) .

'H NMR (400MHz, DMSO-ds) & 8.53 (s, 1H), 8.18 (d, J = 11.5 Hz, 1H), 3.09 (d, J = 3.0
Hz, 6H) ppm; LCMS: m/z 258.9 [M+H]".

BRI\ EHSREG] 6 (17575, LA E33-7 Firhfaik B3 NER AT S B R LA

8-(5-( = H U JE)-6-F-[1.2,4] =M FF [ 1.5-a] b E -8- 45 )-N-((5-#-2.3- & IR I IRARg -4-J)
2 )-[1.2,4] =M I [4,3-c] W g -5- %

N
F NS \7 o
N
N'\ N
F

'H NMR (400MHz, DMSO-ds) § 9.54 (s, 1H), 9.49 (s, 1H), 9.25 (d, J = 14.4 Hz, 1H), 8.95-
8.90 (m, 1H), 8.62 (s, 1H), 6.97 (t, J/=9.5 Hz, 1H), 6.72 (dd, J=4.1, 8.7 Hz, 1H), 4.77 (br d, J =
4.0 Hz, 2H), 4.55 (t, J=8.7 Hz, 2H), 3.27 (br d, J=5.1 Hz, 2H), 3.15 (d, J=2.8 Hz, 6H) ppm;
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LCMS m/z 464.1 [M+H]".

SCHEM] 145 8-(5-(Z FFEUIE)-2-FF BE-[1,2,4] =M IF[1,5-a] HEIE-8-J2)-N-((5-#-2,3- &
SR I F IR -4-J5) ) -[1,2,4] =W IF[4,3-c] g -5
AP (B)-N-(3-1R-6-FMLIE-2-F5)-N N- - F 3L 2. )k E34-1

Cl Cl
NI l\i ~
e
~ A =
HNT N N~ N
Br | Br

E34-1
W 2-fE-3-IR-6-FknE (2.30g, 11.1mmol> JUIABIFZE 25mL) o, KMEAE 100°C
TRE 12 /N LCMS M & B S B 56 B o [ MR B R 4 5 49 21 E34-1(3.00g, KD o
LCMS: m/z 277.7 [M+H]*.
IR (E)-N'-(3-11-6- 5L IE-2-52)-N- 1 7. BF E34-2

Cl Cl

X N X

\N \N l = HO\N J% | Y
| Br H Br
E34-1 E34-2

% E34-1 (3.00g, 10.8mmol) AT 2B (40mL) 1, [FAEHR IR (1.51g,
21.7mmol) MIZ B4 (1.78g, 21.7mmol). IR G 60°C THH: 5 /MK, LCMS il
RIS RLTEHE o 5 S BIR TS 48 FEAF BIRLA o FLSAAE 25°C T HIZK (20mL) 4T3 2 /1
o IERAY), UWCERIFTREES 217 Y) E34-2 (2.60g, 87.1%4XZ).

'H NMR (400MHz, DMSO-ds) & 10.58 (s, 1H), 8.50 (s, 1H), 8.05 (d, J = 8.0 Hz, 1H), 6.97
(d, J=8.0 Hz, 1H), 2.29 (s, 3H) ppm; LCMS: m/z 265.9 [M+H]".

B 8-JR-5-5-2- I HE-[,2,4] =M JF[1,5-a) L BE E34-3

cl cl
X NN
LD — =
HOL XN =
” N = N Pz
Br B

r
E34-2 E34-3

% E34-2 (2.25g, 8.51mmol) fIAZ KWL (40g) H, RHREGIFHI R BIKAE 95CTH
JE 4 /NEF o LCMS Rl R R S 56 5 o 4 S REBBI UK K (200mL) VRS, ARG

= =
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Yy EEEMAGRIRINE IR &) pH B 7, FHZIB AP I G LERAH . A HUAE A K
ek, FHHTOKIRERAN T8, BUaik4i/a19%] E34-3 (2.00g, i), BEEAT T2,
'H NMR (400MHz, CDCl3) § 7.69 (d, J = 8.0 Hz, 1H), 6.98 (d, J = 8.0 Hz, 1H), 2.69 (S,
3H) ppm; LCMS: m/z 248.1 [M+H]*.
BN 8-1R-5- I L-2- - [1,2,4] =MEFF(1,5-a]HEIE E34-4

Cl \N/
NN NN X
_</ ¢¢ - _</ N
N = N= \F
Br Br
E34-3 E34-4

¥ E34-3 (2.15g, 8.72mmol) ¥ T NN--FRHE L (20mL) H, MR — F i
tho JRMIRAE 80°C VL 5 /o LCMS MR I BLSEEE o i) S MV oI N LA 2R 7K
WK, G IR CEEREE . A A BRI $hk ks, Jo TR, 4. HLS sk e
ek 2493 E34-4 (2.00g, 76.7%W ).

'H NMR (400MHz, CDCl3)  7.61 (d, J = 8.0 Hz, 1H), 6.17 (d, J = 8.0 Hz, 1H), 3.12 (s,
6H), 2.65 (s, 3H) ppm; LCMS: m/z 257.2 [M+H]".

BB S 6 (1735, UL E34-4 i (al{k B3 A EUR AT LA B LU R LA

8-(5-( - F &It )-2- F 2 -[1,2,4] =M JF[1,5-a] Mk 1 -8-3 )-N-((5--2,3- A IR FF IR -4-
FEYFRL)-[1,2,4] =M I [4,3-c | IE -5- i

N
N\\7
Nl N\
N \/>—NH
N N
NA
N N

M F

'H NMR (400MHz, DMSO-ds) § 9.50 (s, 1H), 9.28 (s, 1H), 9.00 (d, J = 8.4 Hz, 1H), 8.74
(d, J=1.2 Hz, 1H), 6.96 (t, J = 9.6 Hz, 1H), 6.71 (dd, J = 3.9, 8.8 Hz, 1H), 6.61 (d, J = 8.4 Hz,
1H), 4.76 (s, 2H), 4.54 (t, J = 8.8 Hz, 2H), 3.31-3.27 (m, 2H), 3.13 (s, 6H), 2.55 (s, 3H) ppm;
LCMS: m/z 460.3 [M+H]".

SN 1462 8-(5-(((5-F-2.3- R IR -4- ) ) U0 )-[1,2,4] =M [4,3-c |
-8-3E)-[1,2,4] =MEH[1,5-a] L BE-6-FF JiE

B, —: 6-FHE-5-IRMAR F e E35-1
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COOMe
N COOMe | A
I e Pz
H,N = HoN
Br
E35-1

¥ 6-F LML FPES (4.0g, 26.3mmol), N-BACT “EEE (5.15g, 28.9mmol) ¥#
TZ&ERLE (100mL), £E20°CE AR TR 1/, LCMS Ml Se A5, e S AR
R AR BRANIA T, BRERENIE A K BE ¢ . ANUAHT 5, 4133 E35-1 (6.1g, ).

LCMS: m/z 231.0 [M+H]*.

IR (B)S5-1R-6-(((— FF e k) VI R R ) U ) M 2 FF I E35-2

COOMe
N7 COOMe N| SN
| X
—_— =
HoN F N N
Br | Br
E35-1 E35-2

% E35-1 (6.1g, 26.4mmol), N, N-—FJH:H B — 458 (6.3g, 53mmol) & T
2K (50mD), FHEZE 100 CHER TR T REL 12 /NS, LCMS WIS B 25, S SO
R AE153] E35-2 (7.6g, HLHD.

LCMS: m/z 285.7/287.7 [M+H]".

W= (B)5-IR-6-(N -2 5 F PR L) JH 2 FF I E35-3

- COOMe NN\~ COOMe
| |
Y ——» HOJ{

Br Br
E35-2 E35-3

#% E35-2 (5.0g, 17.5mmol), ZMRHN (3.2g, 39mmol), #HRIAE (2.4g, 25mmol)
BT OB (50mL) 1, FHEZE S0°CKRAL 4 /N, LCMS MR RIS, K, il
fEFAIS 3 E35-3 (4.0g, 84%WE).

'H NMR (400MHz, DMSO-ds) & 11.01 (s, 1H), 8.71 (d, J=1.9 Hz, 1H), 8.45 (d, J=9.4 Hz,
1H), 8.38 (d, J=1.9 Hz, 1H), 8.00 (s, 1H), 3.84 (s, 3H) ppm; LCMS: m/z 276.0 [M+H]*.

AIRDY: 8-3-[1,2,4] =M IE[1,5,a] L WE-6- F R i E35-4
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| N COOMe </N\N N COOMe
~ e
Br Br
E35-3 E35-4

% E35-3 (4.0g, 15mmol) AT Z R (20mL) ', FHEZE 100°CKR. 2 /N,
LCMS M S SEZ5 3, BRI 2 R, IIANBRIR SN AE R K, F QIR CBRAH, AL
TR, W45, 5% E35-4 (2.8g, 7T5%WEHE) .

'H NMR (400MHz, DMSO-ds) & 9.53 (d, J=1.4 Hz, 1H), 8.74 (s, 1H), 8.29 (d, J=1.3 Hz,
1H), 3.92 (s, 3H) ppm; LCMS: m/z 257.7 [M+H]".

BRI 8-IR-[1,2.4] =M IF[1,5-a] L HE-6- F BL ik E35-5

/N\N N COOMe /N\N N CONH,
Br Br

#% E35-4 (2.4g, 94mmol) , %K (15g, 103mmol) & T ZF (5mL) 1, JKMFt
B2 80°CT A RAHRNL 2 /N, TLC MM EREI 4, WHE=E, IAK, HZ
M OBRAEL. RAANAE, T8, W4s, PR AR 3] E35-5 (830mg, 37%YX
)

'H NMR (400MHz, DMSO-ds) & 9.46 (d, J=1.3 Hz, 1H), 8.68 (s, 1H), 8.35 (d, J=1.3 Hz,
1H), 8.25 (br s, 1H), 7.79 (br s, 1H).

BRI 8-(4.4,5,5- VY FFHE-1,3,2- B BE-2-55)-[1,2,4) =M [ 1,5-a] L IE - 6- F I %
E35-6

o)
NHz </N\N N ONH,
N-N""0 TP
</ — /
N oo
: 84
E35-5
E35-6

¥ E35-5 (400mg, 1.7mmol) , HXBNERAUINEERR (506mg, 2.0mmol), Fi R (489mg,
5.0mmol), [1,1'-X0( R — %8k S S F A4 (271mg, 0.33mmol),
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BT 1,4- %A (10mL), BEFHESE 120C T2 RN 5 /M, TLC Kl R
LRI A, RN E35-6, AMEEBEHT L.

BB 8-(5-(((5-F-2.3- AR -4-J ) 56 I JE)-[1,2,4] = e 34, 3-c | HEE Bz -8-
H)-[1,2,4) =M IF(1,5-a] L WE-6- T Bt i E35-7

(o] Br
-~ 2N, NH; N
<,N N7 N, (k( N o NS
_ Na N2 \
NN ) aWan P
NH
s O\
O (o] F. N, \N
NS
% g e F
E35.6 B3 E35-7

) E— N NN B3 (302mg, 0.83mmol), BREZSHN (528mg, 4.98mmol), [1,1'-
WU R ) — %2 — &R (136mg, 0.17mmol) HIZK (2mL). SN FESHAE T
FHEZ 100°C ML 2 /N, LCMS MR Bg5 s, BERRE =R, NN LR LB A1,
AHHAAKYE, JoKERBRAN 5, sl ikad, R A o i ekt 4k, A HPLC 2i4k
53 E35-7 (34mg, 4.6%UF).

LCMS: m/z 446.1 [M+H]*.

BB\ 8-(5-(((5-F-2.3- A LI -4-38 ) B 30 I 38 )-[1,2,4) = I8 3 [4,3-c AL 1 -8-
BE)-[1,2,4] =M FF[1,5-a] ik E-6-5

N
N2 N’N\ AN N/N\
0 \ 0O \ o]
N N
7\ \ />—NH e /N \ />7NH
N N MY N
Na N Na N
% F X F

E35-7 1880

£ 0CF, [ E35-7 (34mg, 0.76mmol), =% (31mg, 0.31mmol) ¥ V&R (1.5)
BRI =REIRET (48.1mg, 0.23mmol), JEAWILE 25°C M 12 /N, LCMS i
SBEEEH, 1) S RLIR I N VAT R SN AR K, I TR CBRARER, IRA AN, T
B, W4E, LG BOEREROESIAL, B HPLC 43 RIS &AL 51 8-(5-(((5-F-2,3-
SR TR -4- ) B ) 5 3)-[1,2,4] = M3 [4,3-c L IE -8-35)-[1,2,4] =M H [ 1,5-a] ML E -6- 5

(7.5mg, 23%WE).

'H NMR (400MHz, DMSO-ds) & 9.81 (s, 1H), 9.59 (s, 1H), 9.57 (br s, 1H), 9.40 (s, 1H),

9.14 (br d, J=1.1 Hz, 1H), 8.86 (s, 1H), 6.97 (t, J=9.6 Hz, 1H), 6.72 (dd, J=3.9, 8.6 Hz, 1H), 4.80

165



WO 2021/032004 PCT/CN2020/109232

(s, 2H), 4.55 (t, J=8.7 Hz, 2H), 3.25-3.22 (m, 2H) ppm; LCMS: m/z 428.0 [M+H]*.
SEHEH] 147: N-((5-3-2,3- A e -4- ) FF 3 )-8-(6- F7-3-( PR BT K I 3 [ 1,2-a]
MEWE-8-)-[1,2,4] —HEFF[4,3-c]WENE-5-i%

’ AN

085

MeOZS/k/N F

W N-((5-F-2,3- “E AR FIRIR-4-F5) FF 3E)-8-(6-F-3- TR I F [ 1,2-a] ML I -8- 3 ) -
[1,2,4] =M 3 [4,3-c]MIE-5-% E36-1

N \7

N
R NS
A o}
@—{:/)—NH g />—N,H g
K/\N I’/K/N F
E36-1

£ 25mL B JERBEIR AN N-((5-9-2,3- ZE R I R4 52) F I )-8-(6- UKL I [ 1,2-a]
MENE-8-45)-[1,2,4] =M F[4,3-c]WEIE-5-iE (i 21) (600 mg, 1.43 mmol), %ﬂu;ﬁﬁ
ft (10 mD FIUKEEER (2 mD), K NIRRT ZBEAZ (353.9 mg, 1.57 mmol). #4
JA TR LN, RSB K, SRR REEL (S50mL*3), fr#hKEk, Tk
BRERAN TR e el RO (el floh — & e WEF=20: 1) HATHREERLEK E36-1
(0.39g, 50.0%WFE ).

LCMS: m/z 546.1 [M+H]".

AR N-((5-F-2.3- ZE R IR -4-J5) B ) -8-(6- 98 -3-( FR TRt K P O [ 1,2-a ] Mk IGE
-8-3)-[1,2,4] =M FF[4,3-c] WK - 5-

, N ] . N(N\7 ]
|/K/N \s )
¢

_ N
F o=
o
E36-1

TEEE PN E36-1 (100 mg, 0.18mmol) FITEK WA (3mb), KK TR L
WifR4N (55.13mg, 0.54 mmol), MALFA] (102.84 mg, 0.54 mmol). HEWE T4,
T B E AETMB S R T 120°C SOBE 20 4381, SRS 100°C 2R BEfii OBE 3 /NI o v RIS
AN S HF L (50mL), /K (30mL) AAIEEhK (30mL) ¥hik. AHLZ b T a4
VRO 1 A5 2 N-((5-9-2,3- ~F R IF IR -4- 3k ) FT 3L )-8-(6- 98- 3-( R ) K 14 JF- [ 1,2-a] ik
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g -8-3)-[1,2,4] =M FF[4,3-c|MEIE-5-% (17 mg, 19.0%U0%).

'H NMR (400 MHz, DMSO-ds)  9.70 (s, 1H), 9.26-9.21 (m, 1H), 8.97 (dd, J = 10.7, 2.4
Hz, 1H), 8.86-8.83 (m, 1H), 8.72 (s, 1H), 8.33 (s, 1H), 6.90 (d, J = 10.2 Hz, 1H), 6.69-6.65 (m,
1H), 4.81 (s, 2H), 4.52 (t, J = 8.8 Hz, 2H), 3.50 (s, 3H), 3.31-3.29 (m, 2H) ppm; LCMS: m/z
498.1 [M+H]*.

SEHEM] 148: (6-F-8-(5-(((5-F-2.3- A I8 FF kMg -4- 5 ) FF YA 0k ) [ 1,2,4] = M Ff[4,3-
<M g -8 - IR R J [ 1,2-a] b - 3- 3 ) — AR A AL

N .N
R NT S R NS
avea 8 NN P
\ />*NH \ />—NH
N— N —_— /N\ N
I/K/N AN
F 4 F
E36-1

R I E36-1 (100 mg, 0.18mmol) FIFE/K 1,4- 4 (4mbD), KIKIMA
RSB (42.15mg, 0.54 mmol), =( W NFHEAE) 4T (16.48 mg, 0.02 mmol), 4,5-
(AL )-9,9- — I LA 24 1(10.42 mg, 0.02 mmol), 1= Z.f%(0.05mL). HWES H5D
B B BRAE 100°C HiEHE 15 /NN B AEIMA & F B (50mL), H7K (30mL) Al

#h7K (30mL) ¥e¥k . AHUZHET fm F R ZE i 2ifl Gl — &P ke: FlE=4:1
3 3 (6- F-8-(5-(((5-F-2,3- IR IF IR -4- ) T ) 2006 )-[1,2,4] =M I [4,3-c ] W8 g -8- 4
K FF[1,2-a] Mk g -3-28) — LAY (55 mg, 61.68% ).,

'H NMR (400 MHz, DMSO-ds) & 9.70 (s, 1H), 9.55 (s, 1H), 9.12-8.97 (m, 3H), 8.12 (s,
1H), 7.02-6.92 (m, 1H), 6.73 (s, 1H), 4.79 (s, 2H), 4.55 (t, J = 8.7 Hz, 2H), 3.32 (d, J = 8.9 Hz,
2H), 1.92 (s, 3H), 1.89 (s, 3H) ppm; LCMS: m/z 496.1 [M+H]".

3 FSCHE] 148 197, BL N-((5-F-2.3- A K IF Ik -4-J8) I I )-8-(5- FR AL Ik e 3
[1.2-a]EHE-8-J)-[1,2,4] =M [4,3-c] W IE-5- ik (SE Tt 1] 88) A JE R AT LI B L AL &4

SEHEG] 149: N-((5-F-2,3- A IR FFWNE-4-F ) B L )-8-(5- R - 3-(FR A I ik mde - 1,2-
a]MLEmE-8-J5)-[1,2,4] =M If:[4,3-c WA g -5-Ji%

N
N D]
7\ N o
\ /—NH
N—( N

MeO,5— XN F

'H NMR (400 MHz, DMSO-de) § 9.21 (s, 1H), 9.00 (t, J = 5.7 Hz, 1H), 8.64 (s, 1H),
8.53 (d, J = 7.6 Hz, 1H), 8.33 (s, 1H), 7.24 (d, J = 7.9 Hz, 1H), 6.95 — 6.87 (m, 1H), 6.66 (dd, J

167



WO 2021/032004 PCT/CN2020/109232

= 8.6, 3.8 Hz, 1H), 4.79 (d, J = 5.6 Hz, 2H), 4.52 (t, J = 8.7 Hz, 2H), 3.65 (s, 3H), 3.30 (d, J =
8.7 Hz, 2H), 3.07 (s, 3H) ppm; LCMS: m/z 494.1 [M+H]*.

S 150 8-(5-( ~HEIE)-[1,2,4) =M I [4,3-a] AL E-8-FE)-N-((5--2,3- ~ A K IFIk
MR -4- ) FR Y- [1,2,4] =M I (4, 3-c | g -5- i

W 3-IR-6-F-2- Lt g E37-1

cl Cl
N N™™
. )@ T T HNG L~
Br e
E37-1

3-R-6-F-2-F-MkhE (1.00g, 4.75mmol), KAME (4.10mL) [ N,N-— F it SR
TBAE 80°C NHEFE RS 2 /N o LCMS Wl BEZE A e, W4i, 132IML 98 5 F/KAE 25°C
T 30 b, 1huE, EAE T, AR AREE E37-1 (1.00g, 94.6%MEF) .

'H NMR (400MHz, CDCl3) § 7.55 (d, J = 8.0 Hz, 1H), 6.58 (d, J = 7.6 Hz, 1H), 6.32 (br s,
1H), 3.95 (br d, J = 2.8 Hz, 2H) ppm; LCMS: m/z 224.0 [M+H]*.

IR 8-YR-5-50-[1,2,4] =M H[4,3-a] L BE E37-2

cl Cl

N™~ /N7

HaN. \J — N‘N/ =
Ho B Br
E37-1 E37-2

4 E37-1 (1.00g, 4.49mmol), J5iF = fE (9.68g, 91.2mmol), = L FEE(20mg,
0.175 mmol) VR A WTE AR F 100°C N AL 12 /NEF e LCMS TR R, B
WAEF RV, G850 T IR BT 2R 15 2 E37-2 (960mg, 91.9%UKE).

'H NMR (400MHz, CDCl3) & 9.03 (s, 1H), 7.53 (d, J = 7.6 Hz, 1H), 6.84 (d, J = 7.6 Hz,
1H) ppm; LCMS: m/z 234.0 [M+H]*.

IR = 8-JR-N,N- I JE-[1,2,4) =M H[4,3-a] L IE-5-i% E37-3

NN J/NTS
\N/ = \N/ =
Br Br

E37-2 E37-3

% E37-2 (960mg, 4.13mmol) Fl 40%f — FF /K IEW (30mL) J& A, 78 100°C M
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12 /hBF, LCMS Hl TLC W M55k, PR =i, H OB OBREATEERL, &I BA NI
RIMRI ok Bede, T, W48, MREMN, <G OROERTHR, BRI, 531KH
o [f 1k E37-3 (620mg, 62.3%Z).,

'H NMR (400MHz, CDCl3) & 8.89 (s, 1H). 7.46 (d, J = 7.6 Hz, 1H), 6.12 (d, J = 7.6 Hz,
1H), 2.92 (s, 6H) ppm; LCMS: m/z 241.1 [M+H]*.

AP A SLiEs) 6 (735, UL E37-3 Ak B3 A EUR AT LA B LA R LA

8-(5-( A J)-[1,2,4] = W FH[4,3-a] ML IE -8- J5)-N-((5- F-2,3- —E R IR IR I -4-J%) FF
H)-[1,2,4] =M [4,3-c]EIE-5-

N(N\z .

>N—<:\>—<:N,>—NH

N

N F

7

'H NMR (400MHz, DMSO-ds) & 9.52 (d, J = 8.0 Hz, 2H), 9.35 (s, 1H), 8.96 (d, J = 8.0 Hz,
1H), 8.83 (br s, 1H), 7.01 - 6.92 (m, 1H), 6.71 (dd, J = 8.4, 3.6 Hz, 1H), 6.60 (d, J = 8.0 Hz, 1H),
477 (br d, J = 3.6 Hz, 2H), 4.56 (t, J = 8.8 Hz, 2H), 3.33 - 3.32 (m, 2H), 2.93 (s, 6H) ppm;
LCMS: m/z 446.3 [M+H]".

SLHEW] 151: 8-(3.5- ~FE-[1,2,4] =M I [4,3-a] iEIE-8-JE)-N-(5-F-2,3- ~ A I IFk
4L IE)-[1,2,4] =1 [4,3-c WA IE-5- %

AR 8-IR-3,5- THIHE-[1,2,4] =M 5 [4,3-a]lEmE E38-1

RS >\N X
N N/

| ) —— N

H2N \N Z N
H Br Br
E25-1 E38-1

% E25-1(700mg, 3.46mmoL.), = 2.1 (7.9mg, 0.07mmoL ) fl J .12 = Z.E5(10.1g,
63.4mmoL) V&, FHEZE 100 CAER TR MIAL 10 /M, LCMS WIS BEE5 R, P4
i RS R, SRS R U] R T R R 15 3 8-1R-3,5- T HEE-[1,2,4] =M [4,3-
a]lttiE E38-1 (600mg, YNZK 76.6%).

'H NMR (400MHz, DMSO-ds) § 7.52 (d, J = 7.1 Hz, 1H). 6.58 (dd, J = 1.0, 7.3 Hz, 1H),
2.94 (s, 3H), 2.80 (s, 3H) ppm; LCMS: m/z 228.0 [M+H]".

BYR . EHISZEE] 6 (7595, LA E38-1 b (a 4k B3 M EURAT LIS R L AL A4

8-(3,5- - FRJE-[1,2,4] =M I [4,3-a] Mk g -8-38)-N-(5-F-2,3- K I Wi -4- ) B -
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[1,2,4] =4, 3-c] W5 IE-5- &
N

N’\7

\ o
Q{,}—NH
L

N’ F

'H NMR (400MHz, DMSO-ds) § 9.55 (s, 1H), 9.43 (s, 1H), 9.18 (d, J = 7.9 Hz, 1H), 8.94
(brs, 1H), 8.65 (s, 1H), 7.44 (d, J = 7.9 Hz, 1H), 6.97 (t, J = 9.6 Hz, 1H), 6.72 (dd, J = 3.8, 8.6
Hz, 1H), 5.90 (d, J = 4.9 Hz, 1H), 5.47-5.38 (m, 1H), 4.78 (br s, 2H), 4.55 (t, J = 8.8 Hz, 2H),
3.31-3.30 (m, 2H), 1.55 (d, J=6.4 Hz, 3H) ppm; LCMS: m/z 431.3 [M+H]".

PSP Y A

EED {7y PRC2 EAE AWK LU D < —, BIAIFAEARELREE, H
JEENT PRC2 (A Th e A HEAI/EM . EED X PRC2 HIME A EARE BN 7 1H -
1) EED Hf5=FHAK H3K27Me3 456G, XFERREAT PCR2 B &4 5E 1L 75 281
g [ 2) EED A EZH2 WRE AL DhRE A IR R IR B o BRI, FFRIEANE
)2 A EED KR SAL A N SR EZH2 B PR AL T 3 50 o 1 FLICRE 40 5 L
At EZH2 B A s #ihi R A AP BCE AN, ton i AT EZH2 Bl 57
PR ZGPERS, EED 057 [F A AT O B0 EZH2 BV PERIME . AR ATF TS
Y] LLAE Jy EED 48 230305771, 740 5 EED F1/8¢ PRC2 15 I ALEAN L I 50% A Va7 R .

KR AFEAA VR END D RAE AL S AR P (3 45 20 THE R . beande
AT, AR AT EEEY 5 EED &AL A1 H3K27Me3 £ kA R5RIK
P AEATER (ICso FIIA<0.2 nMD o EAEACE I, AR AT A WA AT A
1 H3K27 19 H A /K S ELAR AT DA s 3 — 47 FH 0 e 200 i (¥ 38 5 (ICs0 FTIA <1 nMD.6
15 US20160176882A1, WO2017219948A1 FIAL A M) N-((5-#-2,3- SR I HRIE-4-J)
H)-8-(2- LML IE -3-F)-[1,2,4] = M [4,3-c] s WE-5- L AH R L, A9 R B AL S P 4 a3
FENETEIIN T 20 10 ff . ARHLFHMNEMIES EED EAMLER, E4EGHHE
HMU R R e AL G ) AT SE L R AERR B TR . CRAR IO B AS I, SRS
AP AN

SEfs] 152: i3 AlphaScreen(a-Jiiike) 7 AV S Y FEBT EED &5 H3K27me3 45
AR
HSGRC B AN IR FERR R AL S VR AL SR KT DMSO &R ERR. B 1.5l
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R 198.5 ul SN 28K (25mM HEPES (pH 8.0), 50 mM NaCl, 0.015% Tween
20, 0.5% BSA) HiE~), FHEH 0.75% DMSO (K R Gk 4T 3-500 MR, [F—
WAEWEE 9 DAFE IR E . B SuL AR ERE A A ProxiPlate-384 Plus,
White Krll# (PerkinElmer, 6008280) H, fEMKEREERE 2 NMFATESR.

HIRBATEE A REWT SN . FI_ESA 22 OB A His6 Ar25 04K EED (2 (441 A
FHMHE 60 nM, VL EAEWZEFFICH £ I A Bt H3K27me3 (5 19-33 {125 1R)

(Biotinylated- H3K27me3) % 75 nM. 4355682 sul WY 75n0M £ ik A BC A& sul 1
60nM & H 2 EHNEWRR LA, HREER R, SEMNE 30 28

)i AlphaScreen 774Gl G AT, SREE G 2R SREFIVEM R OUAZRL 1:1 19
Ee A5l (Perkin Elmer, 755 6760619M) VRN [k S S22 i, F b 25 A AL AR I Sl
ERFR ARSI, BOATRASZARTRIR E YA S pg/mL.  BHIEIEEMER AR, R
FeiE 1 /NS fFH] Spectramax i3 [ AlphaScreen #2552 HUE 5 o M4 FHPEXTHE (%
RAG T HD AR CR/ME S0 HED SRIF S48 AlphaScreen 15 5 AT AR HEAL
PSS AR AL S R4 2R, 2 J5 . GraphPad Prism 5 BEATAELMERIA 90, it
Y=Bottom + (Top-Bottom)/(1+10*(LogIC50-X)*HillSlope)) ) & M 57 5 FE 4 # fh 2%, 15
FNEHEME) ICso fH -

N T HEBR BT A4t AlphaScreen £ F Zuii A= FBRPH £, DAIRIRE B9 7 1540 R
WEY, MAMZEIFICHK Z K Biotinylated-(His)e 482 #5 Il 4 R h () EED M1 £ jik
H3K27me3, §% & [F2EmHE J5, £ Spectramax i3 B S8 . AR 7140 FE 4R .
TR 3 BN T AR IR AP ICso {HL -

®3
&Yt 4 ICs0 (uUM),
AlphaScreen
N-((5-F-2,3- AR IR -4-F) B 25E)-8- (WK I 1,2-a] AL IE-7-35%)-[1,2,4] 0.0150
= I [4,3-cWEIE-5- ik
N-((5-%-2,3- IR IR IR IR -4- ) FF AL )-8 - (DK I 1,2-a) L mE-6-3)-[1,2,4] 0.0424
= JE[4,3-c]WRIE -5
N-((5-F-2,3- AR IR -4-F5 ) B R )-8- (ML I [ 1,5-a] M E -6-3)-[1,2,4] 0.0057
T [4,3-c ] -5- 1%
8-([1,2,4] =M FF[4,3-a] Mk g -6-E)-N-(((1aR,6bR)-5-F- 1a,6b- A -1H-FA 0.0042
i JEIbIZR IR I-6-J5) FF ) -[1,2,4] =M I [4,3-c] Wi mE-5-Jik
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8-([1,2,4] =M JFE[1,5-a] ML BE-7-FE)-N-(((1aR,6bR)-5-F- 1a,6b- ~&-1H- S H 0.0045
5 HEIbIZR FE IR I-6- 25 ) FF ) -[1,2,4] =M 3 [4,3-c] M lE-5- 1%
N-((5-F-2,3- A IR IR MR -4-J ) B ) -8- (1K I 1,2-a] B g -6-3)-[1,2,4] 0.0049
= JE[4,3-cmEIE -5
N-((5-F-2,3- IR FFIRHR -4- ) B Ok )-8- (L I 1,5-a] L wE-6-)-[1,2.4] 0.0043
= JE[4,3-c]WEIE -5
8-([1,2,4) =M [1,5-a] ML WE-8-2)-N-((5-F-2,3- A A IFIRIE-4-55) FI L )- 0.0047
[1.2,4] =M I [4,3-c] W IE-5-1%
N-((5-F-2.3- IR IFIRNRE -4-52) AR )-8- (WKL IR 1,2-a MENE-8-J5)- [1,2.4] | 0.0044
= I [4,3-c]WRIE-5- &
8-([1,2,4] =M JFF[1,5-a] HkmE-8-JE)-N-(((1aR,6bR)-5-F- 1a,6b- ~&-1H- T A 0.0040
6 IF[DIAE IF IR -6-5E) B )-[1.2,4] =18 JF[4,3-c] M- 5 -k
N-(((1aR,6bR)-5--1a,6b- - 1H-FR UM JF[b] 2R IR -6- ) F ) -8- 0.0035
(BRI IR [1,2-a] M E-8-3)-[1,2,4] = ME 3[4, 3-c B IE-5- i
8-([1.2,4) =M [4,3-a] HEWE-8-FE)-N-(((1aR.6bR)-5- - 1a,6b- A -1H-}AH | 0.0095
I FE D1 IR -6-38) FF 5E)-[1,2,4] = W [4,3-c] B e -5-
N-((5-F-2,3- IR IF IR -4 -5 ) B )-8-(2-( = 3 B Kk I 1,2-a ] WL W 0.0035
-8-J)-[1,2,4] = HE I [4,3-c]MENE-5-%
8-(6-FUBK L FE 1,2-a] ML ME-8-3)-N-((5-9-2,3- &R HMRM-4-Jk) 1 3E)- 0.0044
[1.2,4] =M I [4,3-c] M IE-5-1%
8-(6-F-2-(= 7 F Ak WKL JF [ 1,2-a] ML WE -8-J)-N-((5-F-2,3- “E R M- | 0.0096
4-35) B L)- [1-1,2,4] =W I [4,3-c] BB e -5- i
N-((5--2,3- R IF IR -4 -5 ) B )-8 -(6- FUBK I [ 1,2-a ML IE -8-5)- 0.0049
[1,2,4] = JF[4,3-c] W -5-%
N-((5-9-2,3- =R R -4- I ) L )-8-(6--2-( = 98 FF 2K L - [ 1,2-a] 0.0023
ML e -8-45)- [11,2,4] =M If[4,3-c] Mg -5-
L 6-T-8-(5-(((5-F-2,3- ~AIRIFIRIE-4-F5) B ) & A )-[1,2,4] =M JF 0.0221
[4,3-c] W E-8- ) BRI I [ 1,2-a] Mt e -3- FR IR TR
N-((5-A-2,3- R IR I -4- ) ) -8-(HEIE I 1,5-a] ENE-3-25)-[1.2.4] | 0.0021
R[4, 3-cmEE-5- %
LHE 6-F-8-(5-(((5-F-2.3- ZE R IFIRIR -4-35) ) 2 38)-[1,2.4] =M JF 0.0452
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[4.3-cIE-8- )2 T AERI IF1.0-a Ko 3 S0 A

2HE 8-(5-(((5-T-2.,3- R R IR -4-J8) ) 20 5E)-[1,2.4] =M 9 [4,3-¢] 0.0023
WA - 8- IDK P I [1,2-a] I -3- FR R I
8-(5-(((5-F-2,3- IR IR -4-J5) B ) &L 56)-[1,2,4] =L I [4,3-c WK I - 0.0051
8- ) IR I I 1,2-a] MHE I -3- FR IR
N-((5-9-2,3- SR I RIR -4 - J5 ) B 6E)-8-(6- 98- 2- FP AR e I [ 1,2-a] L E - 0.0030
8-3£)-[1,2,4] =M FF[4,3-c] WK I -5- %
N-((5-F-2.3- A AIFIRNE-4-58) I 2 )-8-(2- LMK I [1.2-a)HIEBE-8-25)- | 0.0141
[1,2,4] =1 FE[4,3-c] e -5-fi%
N-((5-8-2,3- AR IR -4- 58 ) B 5E)-8-(2- R 2R - [ -4 I )- 0.0092
[1,2,4] =1 JF[4,3-c W mE-5-1%
8- I [d]WEME-7-3)-N-((5-F-2,3- A IR FF Wi -4-38) B 3E)-[1,2,4] = 0.0049
F[4,3-c] Mg -5- i
N-((5-F-2,3- A IR TR -4-F5) F 2 ) -8-(6- Y J-2- (= 3 Y 2 R e O 0.0157
[1,2-a]MEmE-8-35)-[1,2,4] =M 5 [4,3-c]MEIE-5-Ji%
8-(5-(((5--2,3- IR IR IR -4-J) B ) U 5E)-[1,2,4] =L I [4,3-c W I - 0.0035
8- ) Bk F[1,2-a] L - 3- PR R A%
N-((5-9-2,3- AR IFWE-4-55) B E)-8-(5-(= A ) 2R 0[] [1,2,5] 88 — 0.0464
Me_4-35)-[1,2,4] =M FE[4,3-c]MEIE-5-
N-((5-%-2,3- K I FIRIEg -4- 38 ) F O )-8-(3- FF S R J [ 1,2-a] b e -8-35)- | 0.0046
[1,2,4] =W JE[4,3-c] e -5-fi%
N-((5-3-2,3- ~E IR IR -4- 5 ) 1 3)-8-(6- R SE K Pk 1 [ 1,2-a] ML BE-8-J5)- | 0.0243
[1,2,4] =1 JF[4,3-c]mamE-5-1%
8-(3,5- LMK I [1,2-a] ENE-8-4E)-N-((5--2,3- ~ A FIFIRME-4-25)F | 0.0051
B)-[1,2,4] =M [4,3-c] Mg -5- ik
1-(8-(5-(((5-F-2,3- A K I Wi -4- 88 ) B 2 UL ) - [ 1,2,4] =W I [4,3-c ] 0.0048
M -8- 3k )-2- F LK P [ 1,2-a] b e -3-38) 2, 45 - 1- i
8-(3-7% FAJE KIS [ 1,2-a] L IE -8-J )-N-((5-T]-2,3- A AT F IR -4-JE) 0.0012
HE)-[1,2,4) =W FF[4,3-c] M IE-5- %
8-(3- LKL FE[1,2-a] ML IE-8-F)-N-((5-98-2,3- “EURFHIRIg-4- ) EL)- | 0.0025

[1,2,4] =M H[4,3-c]BEIE-5-f%
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8-(5-(((5-M-2.3- R IFIRIE-4-F) L) B 0 )- [ 1.2,4] =M [4,3-c|HElE- | 0.0047
8-J) IR IR FE[1,2-a] iH I -3- /i
Lk 8-(5-(((5-F-2.3- AR IFIRIG-4-F5) G B 06 )-[1.2.4] MR [4.3c] | 0.0290
W IE -8-J8) - 2- (=7 ) WK IE I 1,2-a] L e -3- AR IR I
8-(3- £, -5- F LK M I [ 1,2-a] ML WE -8-J5)-N-((5--2,3- A A I e -4- 0.0030
B HE)-[1,2,4] =T [4,3-c]WEIE -5- i
1-(6-F-8-(5-(((5-T-2.3- I WRIE-4-J8) FH) B )-[1,2. 4] =M F[4.3- | 0.0160
C| WA NE -8-5E)-2- FIFEDKISE [ 1,2-a] ML IE-3-2 ) 2 - 1- I
N-((5-#-2,3- AR FH MR -4-Jk) 1 J5)-8-(6- -3~ F KR [ 1,2-a] ML e - 0.0074
8-28)-[1,2,4] =M JF[4,3-c]Wr e -5- ik
L 6-T-8-(5-(((5-F-2,3- ~AIRIFIRIE-4-J8) L) Z A )-[1,2,4) =M JF 0.0912
[4,3-c]Ws g -8- 5k )-2- F2 FEIK I E[ 1,2-a ] b e -3- 7R B I
N-((5-9-2.3- AR IFIRNE-4-25) B 2 )-8-(3- AR L R 1,2-a] M IE -8- - 0.0092
[1.2,4] =M I [4,3-c] B IE-5-1%
8-(3,6- Ik JF[1,2-a] Mk IE-8-F5)-N-((5-9-2,3- ~ AR IF Ik Ig-4-J%) /! 0.0052
H)-[1.2,4] =M [4,3-c]WEIE-5-i%
. 8-(5-(((5-T-2.3- A I FIRIG-4- ) L) 2 0 )-[1,2,4) =M 3F[4,3c] | 0.0221
WA IE - 8- 4 )-2-F4 FE WK W I [1,2-a FIE IE -3- FR IR
8-(5-(((5-F-2,3- A ATFIRIE-4-5) F ) B - [ 1.2, 4] =M FF [4,3-c [ 0E- | 0.0054
8-4E)-5- ALK I T [1,2-a] IEIE-3- R IR
N-((5--2.3- IR IR -4- ) B )-8~ (3-F-5- F BRI I [ 1,2-a] ML - 0.0058
8-2)-[1,2,4] =M FF[4,3-c]Wr e -5- ik
N-((5-57-2,3- K FH I -4- 3k ) 35 ) - 8- (W IBK-8- 3% )-[1,2,4] = 3 [4,3-¢] 0.0051
W IE -5-i%
5-(5-((((1aR,6bR)-5-f-1a,6b- - 1H-3F PIJi I [b] AR IRIE-6-25) A& | 0.0038
3)-[1,2,4] =M [4,3-c] BEIE-8-55) R [b]HEWy 1,1- 54
5-(5-(((5-F-2,3- ~EARTFIRIE-4-J8) B IR I )-[1,2,4] =M [4,3-c] M g - 0.0049
8-F) R IF[b]EEwy 1,1- 5k
5-(5-((((1aS,6bS)-5--1a,6b- 2 - 1H-FR M I [b] 25 I IR -6- 3% ) B 3 & 0.0150
3)-[1,2,4] =M FF[4,3-c] W E-8-2) JEFF [b]MEWY 1,1- %4k
4-(5-(((5-F-2,3- ~ AR MRIE-4-J) B ) S )-[1,2,4) = 3 [4,3-c] W g - 0.0100
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8-V FE[b|HERY 1,1- A MM

4-(5-((((1aR,6bR)-5- - 1a,6b- ~Z-1H-FF A JF[b] R IFIRIE-6-F5) )2 | 0.0044
B)-[1,2,4| =M JF[4,3-c] Wi e -8-55) K IF b)Yy 11- AN
5-(5-((((1aR,6bR)-5-F-1a,6b- —E-1H-FR A I [b] A2 I EME-6-5) ) Z | 0.0049
H)-[1,2,4) =M I [4,3-c W8I -8-3)-2- L IR JE[b]MEWY 1,1- AW
5-(5-((((1aR,6bR)-5- - 1a,6b- — - TH-FF A4 - [b] 2 IEME-6-22) )2 | 0.0049
H)-[1,2,4) =M [4,3-c] M IE-8-E)-3- AR JF (b EEWY 1,1- 4464
2--5-(5-((((1aR,6bR)-5- - 1a,6b- - Z- TH-FF 7 i HH: [b] R H- Wk IR -6- J& ) FF 0.5660
HZIE)-[1,2,4] =M FF[4,3-c]MEBE-8- ) 2RI [b]ENY 1,1- 54k
3-%-5-(5-((((1aR,6bR)-5-F- 1a,6b- 2~ 1H-FR A 75 J:[b] K I ke -6- i) FF 0.1230
Y HIE)-[1,2,4] =W JF[4,3-c] M E-8-F5) R IF[b]HEWY 1,1- A4
5-(5-(((5--2,3- IR F MR -4 ) FF ) 2L )-[ 1,2,4] =P (4,3 -] M g - 0.0049
8- R I [c]EWy 2,2- M
3-7-5-(5-((((1aR,6bR)-5- - 12,6b- - 1H-FF A )i HH: [b] 2K H: Wk IR -6- &) FF 0.0042
FYRFE)-[1,2,4] = I [4,3-c]MEIE-8-58)-2- AL R IR [b] WY 1,1- %1k
]
5-(5-((((1aR,6bR)-5-F-1a,6b- & - 1H-FR A I [b] A2 I IEME-6-75) A Z | 0.0063
HE)-[1,2,4] =M FF[4,3-c]WEE-8-35) K I [c]HEWY 2,2- ALY
2-%-5-(5-((((1aR,6bR)-5- - 1a,6b- &~ 1H-P1 14 )5 F:[b] K Wk iR -6- %) FH 0.0041
HEYVRIE)-[1,2,4] =M [4,3-c]WENE-8-3E)-3- I ZE IR [b]MEMY 1,1- AL
"
3-2-FHE 4 HE)-5-(5-((((128,6bS)-5-F- 12,6b- & - 1TH-FR A 4 I [b] A2 1k 0.0054
W62 ) L) U0 )- [ 1,2,4] =P I [4,3-c] W IE -8- ) K I [b]BEWY 1,1-
W
3-5-5-(5-((((1aR,6bR)-5- - 1a,6b- & - 1H-FF T Ji H: [b] K H- WK R -6- 2 ) FF 0.0110
YR IHE)-[1,2,4) =M I [4,3-c] MR e -8- 3k )-2- AL ZR FF[b]HEWY 1,1- Mk
Y
5-(5-(((6- Rt ft-5- ) FF B U I ) [ 1,2,4] = M I [4,3-c W I -8- 3 ) 2K I [ ] 0.0064
BEWY 2,2- ALY
7--5-(5-(((5-F-2,3- ORI MR -4- 028 ) FF 3 & JE)-[1,2,4] =M IF[4,3¢] 0.0045

B -8 -JE) 2R I [b] WY 1,1- 4L
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5-(5-(((5-F-2,3- IR F MR -4-2328) FF ) 2L )-[ 1,2,4] =P [4,3-c] M g - 0.0041
8-Jk)-6- AL JF[b]EEWY 1,1- 50
7-50-5-(5-(((5--2.3- A IE PRI -4-J) B ) 0 )-[1,2,4] =8 I [4,3 ] 0.0039
W IE -8-J )-2- L IR [b] ey 1,1- A
T-F-5-(5-(((5-F-2,3- “ER IF MR -4-J%) 1 ) 2 5)-[1,2,4] = M 5 [4,3c] 0.0020
WA IE-8-4E)-2,3- — IR IR T bWy 1,1- A4
1-98-5-(5-((((1aR,6bR)-5- %~ 1a,6b- & 1H-PR 4 ) F£[b] K Wk IR -6- 3L ) Y 0.1862
EEEE)-[1.2,4] =M [4,3-c]BEBE-8-F) R FF[c]HEWy 2,2- 5k
4-(5-(((5--2.3- ~ AR RN -4-J) B L) S Jk )-[1,2.4) = I [4,3-c] W g - 0.0122
8-)-2- LR JF[b]EWy 1,1- 5k
6-(5-(((5-F-2,3- ~E R IR -4-J) FF Y U R )-[1,2,4] =M [4,3-c ] W g - 0.0027
8-Jk)-2- AL JF[b] ey 1,1- 4L
3--5-(5-(((5--2.3- A TE I IRIE-4-3E) B L) 2 JE)-[1,2.4) =M 3 (4,3 ] 0.0026
WA I -8- 2 )-2- F R 25 [b] WEWY 1,1- 4k
8-(2,3- AWK IF[1,2-a] L HE-8-F)-N-((5-9-2,3- ~ SR IFHkng-4-5) B 0.0052
H)-[1.2,4] =M [4,3-c]WEIE-5-i%
N-((5--2,3- R IR -4- ) B )-8 -(3- 57 TR k- 5- R LK Ie - [ 1,2-a) 0.0028
NI -8-)-[1,2,4] =M T [4,3-c W8 g -5- %
I3 8-(5-(((5-FR-2,3- A A IF IR IE-4-35) 1 ) & 95)-[1,2,4] =M Hf[4.3-c] | 0.0080
WA IEE - 8- 5 IR I I 1,2-a ] FHLIE - 5- FR IR T
2-(8-(5-(((5-F-2.,3- S IR FF IR -4- 25 F ) 2 8 )-[1,2,4] =W [4,3-c] % 0.0118
W - 8-Sk )-5- B KL I 1,2-a] b e -3-J) 2, Bt fi
2-(8-(5-(((5-9-2,3- ~E R IR -4-J) FF ) 2 ) 1,2, 4] =W I [4,3-c ] 0.0099
g -8- 3 )-5- B LRI [ 1,2-a b B -3-38) 2 e - 1-
I 2-(8-(5-(((5--2.3- AR I FIRI-4-J) ) &R [ 1.2, 4] =M 0.0062
[4,3-c]WE-8-J)-5- FFIE IR I IF [ 1,0-a] E5E-3-38) Z, B
2-(8-(5-(((5-F-2.3- A A FF IR -4- 3 ) B ) B3 ) -[1,2,4] =M 4, 3-c ] 0.0054
e -8-J)-5- FF KM I [1,2-a] ik e -3-J8) Z R
(8-(5-(((5-3-2,3- SR IF W -4- T ) B U R - 1,2,4] =W T [4,3-c ] M g 0.0210
-8 ) BRI I [1,2-a] ML e - 5- k) FR e
N-(((1aR,6bR)-5- - 1a,6b- - TH-FF P4 I [b] A JF IR IE-6-25) FH 25)-8-(5- | 0.0035

176




WO 2021/032004 PCT/CN2020/109232

FE-[1,2,4] =W [1,5-a] Mk IE -8-55)-[1,2,4] = FEHF[4,3-c | M IE -5- i
2-(8-(5-(((5--2.3- R I kIR -4- B ) B B2 ik )- [ 1,2, 4] =M JF[4,3-c ] 0.0114
g -8-Jk)-5- SRR DK I I 1,2-a] ML W -3- 425 )-N N- — FF 5 7, Bk i
2-(8-(5-(((5-7-2,3- ~E R R -4-J) B Ay B ) [1,2,4] =W I [4,3-c ] 0.0062
- 8- )-5- B IR I R [ 1,2-a] Mk -3-3) 2,3 2L TR B
N-((5-9-2,3- IR FF IR -4- ) B L )-8-(5- FF Lk e IR 1, 2-a] i e -8-25)- | 0.0058
[1.2,4] =M JF[4,3-c] W IE-5-1%

(8-(5-(((5--2,3- AR IF I -4-J58) F B ) U 58 )-[ 1,2.4] =M [4,3-c [ g 0.0083
-8-k)-5- FHFLIK I I 1,2-a] Wit g -2- 2 ) F
N-((5-F-2,3- A IR IFIRME-4-J ) B 3 )-8-(5- FF - [1,2,4] =M IF[1,5-a] it 0.0089
e -8-J)-[1,2,4] = M [4,3-c] I -5- %
N-((5-98-2,3- SR IFIRIE-4- 55 ) FF L )-8-(1- F - TH- 2R 5 [d] WK -4 - ) - 0.0086
[1.2,4] =M JF[4,3-c] B IE-5-1%

St 153: ELISA (H3K27 = H 34k

K ARE AR A FF N BRI S DMSO T 3-REB MR, a4 10
ANKRERERE, BB R 10uM. WA 200- 538 BI7E 96-FLIR -HEF 771K G401 41
Jiarh (DMSO £ 2 0.5% ). 45 Z54RfaRs 3= 72 /N5, ELISA J7 kRl 2185 ) H3K27
=R K

HEAFIG 96-FLIR T LSRR R4 1x PBS ( 10 x PBS 213 (80g NaCl
(Sigma, /"5 S3014) , 2g KCI (Sigma , /= ft*5 60128), 14.4g Na2HP04 (Sigma , /=5
S5136) ,2.4g KH2P04 (Sigma, 7= "5 P9791)E 1L /K, pH & 7.4) Wik =k, EFLIMA
100uL 0.4N HCl, BT 4°C, EHRERL 2 /NS ZUEL0M . 20 M A7 FE ) 80uL rf 22 e
(0.5M BERRE 40, pH 12.5,2.5mM DTT; 1% cocktail (Sigma, 7=&h'5 P8340) 1Al

(FE53 TR SIS R SR AR TR T R G2 0D o

ELISA fx il 7535 WA MBCFATHBE R 2 A 384-FLI AR (PerkinElmer,
OptiPlate-384HB, /i3 60072900 1, —Hk I THudll H3K27 =HREALACE, Ji—3
BT H3 (H7K°F, PBS R ZLARN soul/AL, 4Cagtn. RH, FEANE
VR, FHl TBST 2203 (1xTBS (10 x TBS: 24.2¢ Tris (Sigma, 7= &5 T6066) , 80g NaCl (Sigma,
S S3014) & 1L KH, HCLH pH £ 7.6) 0.1 % Tween-20) ¥l 5 I TWk4E B
TR H T0uL T AR (TBST , 5 %BSA)IMA EAABHZ R NALF, FEEFE 1 /b

177



WO 2021/032004 PCT/CN2020/109232

o FEREMEMNR, IMAN—RIiE GOuL/AL). BT —H ik FE A RE,
BAEH T . H1 H3K27me3 $i44(Cell Signaling Technology , 7= /i'5 9733), 1:2000 FikE;

Ft H3 H44(Cell Signaling Technology, ™ it 4499), 1: 10000 #ke. MA—Hi)5, E=R
WFEH 1 /N o TBST Wik 5 UG, f1TKS, & RBAUIMA bk (30uL/AL), =i
B 1 /. Pk iR PiiE (Jackson ImmunoResearch, 7=fh"5 111-035-003)) FHE
VA28 R R, 2000 f% 5. 1 /MBS, TBST #ei, 1Tk TA4LFnA 30ul
ECL JE#(Pierce, ;= it 5 34080), 2000rpm 250> 30 #2 . F| ] Molecular Devices, SpectraMax
R e RS T B AR H3K27 WAL UG M H3 (5 5T hRiElL, 0.5% DMSO
ALSRFRE AR B, TH AL S E 4328 . R GraphPad prisim5 F2 74 24 41,

EONFIEMNE 2L, 1521 S0 1Cso H .
TR 4 BoR TARPIE LAY ICso {H.

x4
WEYn 4 ICs0 (uUM),
ELISA, G401
N-((5-F-2.3- SR IFIRIR -4- 3 ) T2 )-8- (WKL I 1,2-a] AEE BE-7- 3 )- 0.0056
[1,2,4] =M [4,3-c]WEIE-5-I%
N-((5-5-2,3- A K IR -4- 35 ) B 35 )-8- (BRIRE FE [ 1,2-a] ML e -6- 3 )- 0.0580
[1,2,4] =M FE[4,3-c]mEE-5- 1%
N-((5-9-2,3- IR FF IR -4- ) B ) - 8- (N Ik F [ 1,5-a] M e -6- ) - 0.0180
[1,2,4] =18 JF[4,3-c]WsnE-5- 1%
8-([1,2,4] =MEFF[4,3-a] L IE -6-IE)-N-(((1aR,6bR)-5- - 1a,6b- S -1H-FF 0.0064
PR I (D) 2R FF IR -6-58) Y )-[1,2,4]) =M JF[4,3-c] W g -5- 1%
8-([1,2,4] =M [1,5-a] ML g -7-3E)-N-(((1aR,6bR)-5-F\-1a,6b- 4 -1H-FF 0.0073
PUM I [bIZR W -6-Jk) FF ) -[1,2.4] =M I [4,3-c ] B e -5-fik
N-((5-F-2,3- IR FF IR -4- ) B ) - 8- (DKL FF [ 1,2-a] % e -6- ) - 0.0129
[1,2,4] =1 JF[4,3-c]msE-5- 1%
N-((5--2,3- S R I IR -4- 5 ) B 6 )-8- (L JF [ 1,5-a] AL E -6- %) - 0.0061
[1,2,4] =M IF[4,3-c]WEIE-5-f%
8-([1.2,4) =M I [1,5-a] ML E-8-3E)-N-((5-F-2.3- AR I IRIH-4-FL) B 0.0009
H)-[1,2,4] =M1 [4,3-c] M IE-5- 1%
N-((5-F-2,3- S IR I F IR -4- 58 ) B )-8- (DR I [ 1,2-a] L IE-8-J) - 0.0008
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[1,2,4] = M3 [4,3-c] B 0E-5- 1%

8-([1,2,4] =M [1,5-a] LI -8-FE)-N-(((1aR,6bR)-5-F\-1a,6b- ~4Z-1H-FF 0.0007
PRI I [bI A T DR R -6- 2k ) FF 38 )-[1,2,4] =M JF [4,3-c] W e -5- i
N-(((1aR,6bR)-5- - 1a,6b- & - 1H-FF A Ji 3 [b] 2K F W g -6- F ) F 5k )-8- 0.0010
(BRI I [1,2-a] L E-8-35)-[1,2,4] =M I [4,3-c] W5 BE-5- i
8-([1,2,4] =M JF[4,3-a] ke -8-)-N-(((1aR,6bR)-5-%(-1a,6b- & -1H-FF 0.0074
PN I (D] A -6 P ) -[1,2.4) =M JF(4,3-c] 5 -5- ik
N-((5-F-2.3- IR TR -4-F5) F ) - 8-(2- (= Y 68 ) K I [ 1,2-a it 0.0024
WE-8-J8)- [1,2,4] =M IF[4,3-c ] IE -5
8-(6-F KL [1,2-a] L BE-8-3E)-N-((5-F-2,3- IR I -4-) B ) 0.0085
[1,2,4] =18 JF[4,3-c]msnE-5- 1%
8-(6-F-2-( =5 P B )R M I [ 1,2-a ] IE -8-3L)-N-((5-f-2.3- A A IFIk 0.0890
WR-4- ) R 3E)- [1-1,2,4) =M IF[4,3-c]WMEIE-5-Ji%
N-((5-F-2,3- A IR IFIRIR -4-F5) FF 2% )-8-(6- UKL I 1,2-a ] ML IE -8-35) - 0.0029
[1,2,4] =M FE[4,3-c]mEE-5- 1%
N-((5-9R-2,3- AR IFIRIE-4-5E) B JE)-8-(6-97-2- (=97 1 5% K I 5 [ 1,2- 0.0171
al e -8-J)- [11,2,4] = JF[4,3-c]msnE-5- 1%
L 6-F-8-(5-(((5-F-2,3- A IR IR I -4- ) FF ) 2L R)-[ 1.2,4] = 1 0.0470
IF[4,3-cMEIE -8- ) ke I [ 1,2-a] L IE -3- PR IR I
N-((5-9-2,3- AR -4-F% ) B 35E)-8- (ML I [ 1,5-a] W87 E -3- 3% - 0.0104
[1,2,4] =M FE[4,3-c]mE e -5- 1%
L 6-F-8-(5-(((5-F-2,3- A BRI IRIE-4-58) B ) 2 8)- [ 1,2,4] = 1 0.0870
FF[4,3-c] M e -8-J)-2- B L BRI 5[ 1,2-a ML e -3- PR FR T
CH: 8-(5-(((5--2,3- AR IRIE-4-28) B L) 33 )-[1,2.4) =M [4,3- 0.0060
W IE -8-F )RR [ 1,2-a] IHE I -3- R PR i
8-(5-(((5-F-2,3- AR IR R-4-J5) ) &UHE)-[1,2,4] =P I [4,3-c ] 0.3290
Wi -8-F ) K I I [ 1,2-a] kI -3-FR IR
N-((5-%-2,3- IR TR -4- 55 ) FF L )-8-(6- -2- FF LK I 1,2-a Wit 0.0035
IE-8-7)-[1,2,4] = I FF[4,3-c]WEIE -5- %
N-((5-F-2,3- A N -4 - ) F L )-8-(2- Y LK I I [1,2-a] ML I -8- 0.0030

HH-[1,2,4] =M Ff[4,3-c] Mg -5- ik
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N-((5-F-2.3- R FFIRAR -4- ) FF Ak )-8-(2- L R I [d W M4 - ) - 0.0078
[1,2,4] =M FF[4,3-c]WEIE-5-f%
8- (PR FF[d ]I -7 ) -N-((5-F-2.3- IR -4- ) B ) -[1,2.,4] = 0.0130
W J[4,3-c ] M IhE -5- i
N-((5-3-2,3- IR IF IR -4- ) B 5 )-8-(6- FF - 2- (=3 R WK e Jf: 0.0410
[1,2-a]ME i -8-J)-[1,2,4] = M [4,3-c]WEIE -5- 1%
8-(5-(((5--2,3- S IK IR LI -4- 55 L) 0k )-[1,2,4] =W IF[4,3-c] W% 0.0041
IGE-8- S DRI [ 1,2-a] L E-3- A%
N-((5-9-2,3- AR IR -4-55) B 5E)-8-(5-(= A ) A I [e][1,2,5] 48 0.1700
-4 -[1,2,4] = I [4,3-c] B IE-5- i
N-((5-3-2,3- Z IR IR -4- ) B 5L )-8-(3- S K I - [ 1,2-a ] HEE I - 8- 0.0016
H)-[1,2,41 =M [4,3-c] B IE-5- %
N-((5-9-2.3- AR FFIRNEG-4-55) B 2 )-8-(6- F FE KM J [ 1,2-a] M HE-8- 0.0140
F)-[1,2,4] =W [4,3-c B IE-5- %
8-(3,5- - FA BRI JF[1,2-a] ML WE-8-2)-N-((5-9R-2,3- ~ AR IR -4-5E) 0.0027
FRD)-[1,2,4] =W [4,3-c] B IE-5-i%
1-(8-(5-(((5-#-2,3- B AR I IR IR -4- ) FF ) 20 )- [ 1,2,4) =W 5T [4,3] 0.0025
W I -8- 3k )-2- B IR IR [ 1,2-a] Mk e - 3-8 ) 2 e - 1-1
8-(3- 7K FE LRI [ 1,2-a] ML I -8- 72 )-N-((5-F8-2,3- - K FF KR -4- %) 0.0045
B E)-[1,2,4] =W [4,3-c B IE -5- %
8-(3- L, LK R [ 1,2-a] L IE-8-3)-N-((5-F-2,3- ~ & AR I -4-38) F 0.0009
H)-[1,2,4] =PI [4,3-c] W IE-5- 1%
8-(5-(((5-3-2,3- EUR I WRIE-4-J) F ) U ) 1,2, 4] =W I [4,3-c ] 0.0032
g -8- ) BRI IR [ 1,2-a L IE-3- FR I
I 8-(5-(((5-9-2.3- IR FIRING-4- ) ) U )- [ 1.2, 4] =M [4,3- 0.2020
CIMEISE -8-)-0- (= 4 FP A ) DRI I [1,2-a Wit E-3- PR IR
8-(3- £, HE-5- F BL K I I [1,2-a] ML E-8-5)-N-((5- -2, 3- A K IFIRIE-4- 0.0025
) E)-[1,2,4] =M IF[4,3-c] M BE-5- %
1-(6-F-8-(5-(((3-F-2,3- ~E IR IR -4-J) L) B ) [1,2,4] = I 5F: 0.0015
[4,3-c]mEnE-8-5L)-2- F JL IR I I [1,2-a] M e -3- 4L 2. 5¢ - 1-F
N-((5-5-2,3- A IR IR -4-55) B 55)-8-(6-F-3- FF Rk I [ 1,2-a] it 0.0057

180




WO 2021/032004 PCT/CN2020/109232

NE-8-5)-[1,2,4] = MR IFE[4,3-c|MERE-5-fi%

ZHE 6-F-8-(5-(((5-F-2,3- A T IF I -4- L) B L) B k) -[1,2,4) = e 0.0910
F[4.3-c] Mg -8-58)-2-F52 FEWK M F[1,2-a] ik e -3- R BRI
N-((5-98-2,3- SR I IR -4- J ) B 358 )-8-(3- FRUK L - 1,2-a ] i g - 8- 0.0035
[1,2,4] =1 JF[4,3-c]WsnE-5- %
8-(3,6- —FMKMETF[1,2-a] L IE-8-FE)-N-((5-F-2,3- ~E R IFIRE-4-JE) 0.0077
F)-[1,2,4] =W I [4,3-c B IE-5- %
ZHE 8-(5-(((5-F-2,3- ~E IR Mg -4-3L) 36 & FL)-[1,2.4] =M [4,3- 0.0680
CWEIE-8-58)-2- FR HE K IR R 1,2-a] Wk e -3- FR IR B
8-(5-(((5-F-2,3- A IR TR -4-J ) F L) 20 5 )-[ 1.2,4] =M [4,3-c] % 0.0040
e -8-)-5- F LK 1, 2-a] L IE-3-FR IR
N-((5-#-2,3- R I IRME-4-55) B )-8~ (3-3-5- FF BL WKL I 1,2-a] it 0.0061
WE-8-FE)-[1,2,4] =M FE[4,3-c]WENE-5-f%
N-((5--2,3- A IR IFIRIR -4- 58 ) FF 2k )-8- (R k- 8- )- [ 1,24 =M JF: [4,3- 0.0029
c]WEIhE -5- &
5-(5-((((1aR,6bR)-5- 57~ 1a,6b- & - TH-PR 7R i FE b1 H- W -6- 38 I 3E) 0.0008
AE)-[1,2,4] =W IF[4,3-c]MEIE-8- ) R IF[b]EWY 1,1- A4k
5-(5-(((5--2,3- A IR IR -4-F5) B ) &) [1,2,4] =M I [4,3-c] 8 0.0021
WE-8-JE) ZRIF[bI W 1,1- %)
5-(5-((((1aS,6bS)-5- - 1a,6b- -5 - TH-F1 A 4 H:[b] K F MR I-6- 3% ) 1 3iE) 0.0160
AHH)-[1,2,41 =P IF[4,3-c]WEIE-8- ) R IF[b]EEW 1,1- %)
4-(5-(((5-9-2,3- SR IR -4-J) FF B UL )-[1,2,4] =W I [4,3-c ] 0.0210
WE-8-50) R IE[b]HEWy 1,1- %)
4-(5-((((1aR,6bR)-5- - 1a,6b- — - 1H-F P I JF[b] K I kR -6- ) FF ) 0.0092
FI)-[1,2,41 =W JF[4,3-c] e -8-35) ZEJE[b]EWy 1,1- MW
5-(5-((((1aR,6bR)-5- - 1a,6b- & - TH-F1 A M HE b1 H: MR -6-38) 1 3iE) 0.0041
AIE)-[1,2,4) =M IF[4,3-c] W IE-8-3)-2- S by 1,1- )
5-(5-((((1aR,6bR)-5-9 - 1a,6b- - 1H-FR T I [ b] 25 H- IR -6- 3 ) FF 3 ) 0.0136
HI)-[1,2,4] =M IF(4,3-c]WiE-8-3E)-3- FUAE IR I [b]EWY 1,1- %K)
2-F-5-(5-((((1aR ,6bR)-5-FR- 1a,6b- —4- TH-FF PR 45 FE[b] 25 K IR -6- 32 ) 0.1600

) I -[1,2,4] =M JF[4,3-c] M E-8-38) ZR I [b]EWy 1,1- 54k
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3-F-5-(5-((((1aR,6bR)-5-4- 1a,6b- — - TH-FF [ 475 I [b] 7K JF kg -6- 3 ) 0.0780
PP ) ) [ 1,2,4] = I JF[4,3-c | M -8- ) 28 I (b By 1,1- %L1
5-(5-(((5-3-2.3- AR IR I -4-J) FEJE) B JE)-[1.2.4] = JF:[4,3-c] 18 0.0003
W -8- ) 2R IR [c]EMy 2.2- AL

3-5-5-(5-((((1aR 6bR)-5-F- 1a,6b- — - IH-FF 7R i I [b] 4 I 10k i-6- ) 0.0058
IR ZUIE)-[1,2,4] =M IF[4,3-c] W NE-8-)-2- F AR F[b] BEW 1,1-—

e
5-(5-((((1aR,6bR)-5-F- 1a,6b- - 1H-FR R 4 I [b] 25 FF IR IR -6-55) FH AL 0.0006

) -[1.2,4] S FE[4,3-c]WEE-8-J5) 2 FE[cIHEWY 2.2- UL

2-9-5-(5-((((1aR6bR)-5-9- 1a,6b- 4L 1H-FR A 4 I [b) 28 10k i -6- ) 0.0220
IR ZUHE)-[1,2,4] =T JF(4,3-c] W E-8-28)-3- AL IR JF [b] R LY 1,1- %

W
3-(2-%HE 7. 3)-5-(5-((((1aS,6bS)-5- - 1a,6b- - 1H- R 4 HE [b] K I 0.0750
RI-6- 1) PR UM )-[1,2,4] I JF (4,3 -8 ) IR [bJES 1,1-

—HMY

3-5-5-(5-((((1aR,6bR)-5-.- 1a,6b- - 1 H-FF TR 5 F£[b] 28 3 e i -6-5%) 0.127
PR B H)-[ 1.2, 4] =1 [4,3-c B E-8-5)-2- UL R IR [b] EMY 1,1- %K

1w
5-(5-(((6- T be-5-3) B I Z ) -[1,2.4] =M IF[4,3-c M g -8-F5) K HF [ ] 0.0020

WBEWY 2,2- FAY
7-T-5-(5-(((5-T-2,3- R IFIRIHE-4-28) FI3E) B0 )-[1,2,4] =) [4,3- 0.0028
CIMIE-8-F) R IF[b]HEWY 1,1- A4
5-(5-(((5--2.3- R IFIRIE-4- ) B R B )-[1,2.4) =1 4,3 0.0009
We-8-5)-6- F IR IF[bIEEMY 11-E 4
7-58-5-(5-(((5-9-2,3- ~ IR IR IR -4-J) F ) 2L ) - 1,2,4] =M (4,3- 0.0260
clWENE-8-5E)-2- I EE I [bIHEY) 1.1-— 4404
7-5-5-(5-(((5-F-2.,3- K FF R -4-J8) B ) 5 L) [1,2.4] = M 3 [4,3- 0.0140
M-8 3 -2 3- — H L R[] HENY 1,1- AL

1-5-5-(5-((((1aR,6bR)-5-F- 1a,6b- - 1H-FF A 4 I [b] 25 I W i-6- %) 0.0750
F U -[1,2, 4] = I JF[4,3-c W -8- ) S I [ BEWY 2.2- AL
4-(5-(((5-TR-2,3- UL TFIR I -4- ) FF ) U )-[1,2.4) =1 5F(4,3-c W 0.0036
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WE-8-4E)-2- AL AR IF[b]HENY 1,1- 44k

6-(5-(((5-F-2,3- ~ R IFIRIE-4-JE) F ) 208 )-[ 1,2, 4] =M IF[4,3-c] % 0.0079
WE-8-4%)-2- LR IF bWy 1,1-
3-F-5-(5-(((5-F-2.3- SR FF IR -4- ) F ) & ik )-[1,2,4] = Ff[4,3- 0.0073
c|MEIE-8-2k)-2- FHIL A I [b] ey 1,1- S
N-((5-9-2,3- R I IR -4- ) B ik )-8-(3- 57 AT k- 5- FR B R - [ 1,2- 0.0007
a|EIE-8-2E)-[1,2,4] —MEJF[4,3-c] EIE-5- i
B 8-(5-(((5-TR-2.3- AR FF kIR -4-J5) B ) B0 )-[1,2.4] = JF[4,3- 0.0035
C]WIE -8-FL IR I I 1,2-a] ML IE -5- R IR IS
2-(8-(5-(((5-5m-2,3- A A I WRIRg -4- ) FF 3 & 3 )- [ 1,2,4]) =W JF[4,3] 0.0030
WA g -8 - J)-5- F FE K I [ 1,2-a] L e -3- ) 2. T Jie
2-(8-(5-(((5--2,3- S AR I IRIR -4- 8 F ) 23 )- [ 1.2,4) =M JF(4,3] 0.0016
WA IE - 8- )-5- F L BRI 11, 2-a) ML -3 3 2. )56 - 1- B
BRI 2-(8-(5-(((5--2,3- AR IFIRIE-4-05) ) & H)-[1,2,4) = JF: 0.0038
[4,3-c] ¥ I -8-55)-5- I R WK I [1,2-a Wik IE-3-35) L IR IR
2-(8-(5-(((5-3m-2,3- A A I WRIRg -4- ) FF 3 & 3 )- [ 1,2,4]) =W JF[4,3c] 0.0040
W IE - 8- )-5- F B WK M I [ 1,2-a] b e -3-0) R
(8-(5-(((5-F-2.3- A A IFIRIE-4-F5) B ) U 95)-[1,2,4] =M I [4,3-c] 88 0.0052
IE-8- 5K I F [ 1,2-a] L IE-5-2 )
N-(((1aR,6bR)-5-5- 1a,6b- - 1H-FR A #5 FF[b] A FE IR -6- 38 ) F 3t )-8- 0.0024
(5-FF2E-[1,2,4] =M JF[1,5-a) L mE-8-F%)-[1,2,4] = JF[4,3-c Wk e -5- i
2-(8-(5-(((5-F-2,3- A FF IR -4- 2 B ) 2 0t )-[1,2,4] =M FF[4,3c] 0.0016
W -8- 3 )-5- B IR IR [ 1,2-a] MHE I - 3-38)-N,N- — R 36 2 I i
2-(8-(5-(((5-F-2.3- AT IF WM -4- 3 ) B ) U 3 )-[1,2,4) =1 3 [4,3c] 0.0010
W IE - 8- )-5- B L IBK I [ 1,2-a] L - 3- 3 ) 2,3 2L BRI
N-((5-F-2.3- Z AR IFIRIR-4-55) FF JL)-8-(5- I L WKL JF[1,2-a] ML IE - 8- 0.0013
H)-[1,2,4] =M1 [4,3-c] W IE-5- 1%
N-(((1aR,6bR)-5- - 1a,6b- &~ 1H-FR R M 3 [b] 2 H: W e -6- 2 ) F 5)-8- 0.0012
(5- LK I I [1,2-a] Wk E-8-3)-[1,2,4] =M [4,3-c] W8 0E-5- i
N-((8-(5-(((5-3-2,3- K I PRI -4-J2) B L) & 3k )-[1,2,4] = I8 34,3 ] 0.0024

WG -85 )-5- Y FE KR I 1,2-a] WENE-3-3) B 32) 2 B
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(8-(5-(((5-F-2.3- IR FFWRME-4- Ik F ) B L )-[1,2.4] =M [4,3-c ] % 0.0014
E -8-F)-5- Y LIRS [ 1,2-a] HL g - 2- 35 ) F i
N-((5-F-2.3- IR TR -4- 5 ) F 2 ) -8-(5- H1 - [ 1,2, 4] =M JF [ 1.5-a] it 0.0017
WE-8-3)-[1,2,4] = FF[4,3-c] W8 g -5-
N-((5--2,3- A IR IR -4- ) B J5R)-8-(1- - TH- 2R I [d] k-4 0.0013
58)-11,2,4] =M [4,3-c] g -5-i%
8-(5-(((5--2,3- S IK IR LI -4- 55 L) 0k )-[1,2,4] =W IF[4,3-c] W% 0.0023
M -8-38)-N,N,5- = H L BRI 3 [ 1,2-a] ML i -2- B [ i
8-(5-(((5-9-2,3- B R HF MR -4- ) B ) 0 )-[1,2,4] =1 I 4,3 -] 0.0014
Mg -8-3)-N,N, 5- = B IR I E [ 1,2-a] Mk e -3- FF 9 i
8-(5-(((5-F-2,3- =R IR -4- ) FF ) & HE)-[1,2,4] = I [4,3-c W% 0.0007
g -8-J5)-N,N- - F LKA 5 [ 1,2-a] ML & -5- B I i
6-F-8-(5-(((5-F-2,3- A TEFFIRIR-4-3) B L) B H)-[1,2,4] =M 3F[4,3- 0.0089
C|WANE -8- L) IR I I 1,2-a] EE-3- FP Jfig
2-(8-(5-(((5--2,3- ~E R IR -4-J5) B ) 0 58)-[1,2,4] =M 9 [4.3¢] 0.0143
W I -8-3E)-5- B IR IR 9 [ 1,2-a] ML I -3-75) - 1- R WHRAR 2 052 - 1-
N-((5-F-2,3- IR FFIRHRg -4- ) F i )-8-(5-(= 3 AR ) DK R 9 [ 1,2-a] it 0.0106
WE-8-J5)-[1,2,4] =M FF[4,3-c WA IE-5-%
(8-(5-(((5--2,3- & PR I IR -4- ) ) k) -[1,2,4] =M I [4,3-c] W% 0.0024
g - 8- )-5- FP L DK I 1, 2-a] L - 3- 35 ) (VS IR A ) P
8-(5-5-[1,2,4] =M I 1,5-a] b e -8-F5)-N-((5-F-2,3- A K HFEg-4- 0.0330
HYRIL)-[1,2,4] =M [4,3-c M5 IE-5- i
8-(5-(((5-3-2,3- EUR I WRIE-4-J) F ) U ) 1,2, 4] =W I [4,3-c ] 0.0035
I -8- 3k )-5- FR L IR PR F [ 1,2-a] HHE I - 3- FP B e
8-(5-(((5-T-2.3- ~EIRIFIRIG-4-J8) F ) ) -[1.2,4) =M IR (4.3 0.0052
I -8 - )-5- B L IR [ 1,2-a ] L I -3- R s
N-((5-F-2.3- ZE R IFIRIR-4-55) L )-8-(5- (= 48)-[ 1,2, 4] =M JF 0.0069
[1,5-a]iE I -8-9)-[1,2,4] = I I [4,3-c M8 IE -5- i
2-(8-(5-(((5-5-2,3- A A FFIRIR -4-J8) B ) 3 )- [ 1,2,4) = 9F[4,3] 0.0070
WG -8- )-S5 FF SR K e R 1,2-a) Wb -3-38) Z B
N-((5-F-2.3- A K Il -4- 55 B 3)-8-(5- FA 4 - [ 1.2, 4| =M 3 1.5-a] 0.0032
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MEE-8-56)-[1,2,4] =M JF[4,3-c]MiNE-5-Jik

8-CK I [c][1,2,5]M8E 1 -4-3E)-N-((5-F-2,3- A IR FE PRI -4- ) F L )- 0.0023
[1,2,4] = W[4, 3-c]mE e -5- 1%
6-F-8-(5-(((5-F-2.3- ~EU R IF IR -4- ) F ) & Ok )-[1,2,4] =1 Ff[4,3- 0.0047
C] M g -8- ) -N,N - LK I G [ 1,2-a ] Mk e -3- Bk
6-T-8-(5-(((5-TR-2.3- ~EU R FF IR -4- Bt ) F ) B ik )-[1,2,4] = Ff[4,3- 0.0134
C|WAIE -8-JE K I 3 [ 1,2-a] L IE -3- FF A%
N-((5-9-2,3- AR MR -4-55) B 5E)-8-(5- MG MRAR-[ 1,2, 4] =M JF[1,5-a] 0.0011
ML -8- L) -[1,2,4] = W [4,3-c] M g -5- i
8-(RFF[d]WEME-4-5)-N-((5--2.3- S R IRAE-4- 56 1 JE)-[1,2,4] = 0.0047
W I 4,3-c]WE IE -5- J1
8-(5-( - F&HE)-[1,2,4] =M [1,5-a] L IE-8-2E)-N-((5-T-2,3- ~ R IF 0.0010
I -4- ) FR ) -[1,2,4) = JF[4,3-c | M IE -5- i
N-((5-F-2.3- Z AR IFIRIR-4- 55 ) FF 2k )-8-(5-(4- FENR R - 1-25)-[1,2.4] = 0.0041
M8 FE[1,5-a] ke -8-F)-[1,2,4] =M JE[4,3-c ]I -5-
8-(2,5- ~FRHE-[1,2,4] =M FE[1,5-a] L BE-8-JE)-N-((5-5-2,3- Z &R Ik 0.0013
ME-4-J) B JE)-[1,2,4] =W 5 [4,3-c] M5 - 5- it
1-((8-(5-(((5-3R-2,3- S AR FFIRIR-4- 225 B 36 B 3E)- [ 1,2,4) =I5 [4,3-c] 0.0064
WEEIE -8- 3 )-[1,2,4]) =M JF[1,5-a] Ik E-5- 2 ) F 28 Jk ) - 2- FR L - 2-
8-(5-(( - & FL) I HE)-[1,2,4] =M [1,5-a] L e -8-3)-N-((5-F-2.3- & 0.0006
IR IR -4-35) B FE)-[1,2,4] =1 I [4,3-c [ IE -5- %
N-((5-9-2,3- ZE IR IFNE-4- ) B L )-8-(5-((4- F AR R R 1- ) P ) - 0.0011
(1,241 =MEIF[1,5-a]WEBE-8-2E)-[1,2,4) =M JF[4,3-c] EE-5- %
1-(((8-(5-(((5-3-2,3- S AR IF R -4- 45 ) R B U3 )- [ 1,2,4) =M JF[4,3- 0.0022
clMWEIE-8-58)-[1,2,4] =M [1,5-a] L -5-55) ) B B)-2- R BE TR e -2-
it
N-((5-9-2.3- A IR IF -4 ) B L )-8-(5- (B MRA R A ) - [ 1,2, 4] = e I 0.0011
[1,5-a]iE I -8-9)-[1,2,4] = I I [4,3-c M8 IE -5- i
N-((5-#-2,3- AR I kIR -4- ) B )-8 -(1H-W| -7 - ) -[1,2,4] =1 0.0016
[4,3-c] g -5-i%
N-((5--2,3- R JFIRIR-4-55) FF JE)-8-(5- B DU ME JF[1,5-a] Mt e -8- 0.0024
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HE)[1,2,4] =M I [4,3-c] M -5

8-(5-(((5-9-2,3- B AR HF IR -4- ) B ) 0 )-[1,2,4] =1 I 4,3 -] 0.0039
I -8- 2 )-5- A BRI J [ 1,2-a e -3- FR S
N-((5-F-2,3- ~E R I W -4-J8) B J)-8-(5-(ME I e - 1-38)-[1,2,4] =M 0.0027
FF[1,5-a] Wi -8-95)-[1,2,4] =M I [4,3-c] M8 IE -5- i
N-((5-98-2,3- R FH WA -4- J ) FR B )-8-(5-(4- M B WR g - 1-2)-[1,2,4] 0.0011
TIEF[1,5-a] L 0E-8-55)-[1,2,4] = M H[4,3-c]WEIE -5- %
8-(5-(2- 5 24-6-Z R [3.3] B e -6-4)-[1,2,4] = FF[1,5-a] L iE-8-24)-N- 0.0017
((5-7-2,3- ~EARTFIRIg-4-J5) FIE)-[1,2,4] =M I [4,3-c ] B E-5- ik
5-(Z R HE)-8-(5-(((5-M-2,3- A A I lg-4-J8) I )2 5)-[1,2.4] = 0.0009
IR IF[4,3-c] W e -8- ) DRI I [ 1,2-a] L BE - 3- FF I
8-(5-(((5--2,3- E K IR IR -4- 55 L) U 0k )-[1,2,4] =W IF[4,3-c] W% 0.0013
I -8-J)-5- I IRAR IR IS I 1,2-a L -3- FF /.
8-(TH-ZR I [d][1,2,3] = Me-7-F5)-N-((5-F-2,3- “E R I MRIE-4-Jk) 1 36)- 0.0007
[1,2,4] =M FE[4,3-c]mEE-5- 1%
N1-((8-(5-(((5-F-2,3- ZE R IFWRNE-4-J) AR 2L [1,2,4] = 5F [4,3- 0.0112
C]MEIE-8-J8)-[1,2,4] =M I [1,5-a]HbIE-5-2) T JE)-N1,N2,N2- = 1 £,
BE-1,2-
N-((5-9-2,3- R IR -4-52) B 2 )-8-(5-(2- F B MR A ) - [ 1,2,4] = e 0.0008
H[1,5-a) ML IE-8-J)-[1,2,4] =M I [4,3-c] M5 IE-5- i
5-((FA ) B L) -8-(5-(((5-TR-2,3- A IR FF IR -4- 3k ) B 3k S 0 ) - 0.0007
[1,2,4] =W [4,3-c ]9 g -8-JE ) K R [ 1,2-a] ML WE-3- B fiF
N-((5-%-2,3- IR FFIRHR -4- ) F JE)-8-(6-F-5- FR [ 1,2,4] =M I 0.0036
[1,5-a] 0t W -8-J)-[1,2,4] =W [4,3-c] BB IE-5-i%
8-(5-((1H-KIK-1-3) B JEE)-[1,2,4] =18 I [ 1,5-a] ML -8 ) -N-((5-FR-2,3- 0.0006
AR IR -4- ) B -[1,2, 4] = (4, 3-c B IE-5-
N-((53-F-2.3- A IR -4-J8) B 3E)-8-(5- FR JE-[1,2,4] =M If[4,3-a] it 0.0002
WE-8-58)-[1,2,4] =M IF[4,3-c] B IE-5-i%
N-((5-F-2,3- IR TR -4- ) F ) -8-(5- FF - [1,2.4] =M JF[1,5-c] % 0.0045
WE-8-3E)-[1,2,4] =M JF[4,3-c W IE-5-%
2-(8-(5-(((5-#-2,3- ~E R TR -4- ) F ) 2 5E)-[1,2. 4 =M [4.3¢] 0.0004
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-8 )-[ 1,2,4] = MBI 1,5-a] LI -5- ) TR -2 i

8-(5-(((5-9-2,3- B AR HF IR -4- ) B ) 0 )-[1,2,4] =1 I 4,3 -] 0.0042
I -8 - )-6- B 42 L IR IR [ 1,2-a] L I -3- R i
N-((5-5-2,3- ~F R FFIRIE-4- I ) 1 5)-8-(6- FF A2 -[1,2,4] = FF(1,5-a] 0.0012
ML e -8- )~ 1,2,4) =W I [4,3-c | R IE-5-
8-(5-(((5-F-2,3- A A FFIRIE-4-58) F ) 2 0 )- [ 1,2,4] == 3 [4,3-c ] & 0.0048
g -8- 3K [ 1,2-a] ke -5- FR I
8-(2-( - HEIL)-6-F-[1,2,4] =M I 1,5-a] kI -8-FE)-N-((5-9m-2,3- -5 0.0018
PRI -4- ) B )-[1,2,4] = MR H[4,3-c ] I -5- [l
8-(2-( - HEIE)-[1,2,4] =M IF[1,5-a] b BE-8-3)-N-((5-f.-2,3- ~EA AT 0.0084
I -4- ) FR ) -[1,2,4] = M I [4,3-c] W5 IE-5- i
8-(5-( R EL)-[1,2,4] =M HF[1,5-a] ML BE -8-45)-N-((5-9]-2.3- ~EAHFF 0.0055
I -4- ) FR ) -[1,2,4) = JF[4,3-c | M IE -5- i
8-(5-( & HL)-[1,2,4] =M IFE[1,5-c]MEIE -8-FE)-N-((5-TR-2,3- &I IF 0.0018
g -4- 358 B 3E)-[1,2,4] =M FF[4,3-c]MEIE-5- i
8-(5-( & I)-6-A-[1,2,4| =M FF[1,5-a] b BE-8-FE)-N-((5-/-2,3- =& 0.0028
IR IFIRIE-4-J) FFJE)-[1,2,4] =1 I [4,3-c WA IE-5- 1%
8-(5-( - FR AL )-2- FR AL [1,2,4] = M FE1,5-a] ML IE -8- 35 )-N-((5-F-2,3- — 0.0006
SRR -4 ) B ) [1,2,4] = M I (4, 3-c | g -5- %
8-(5-(((5-9-2,3- ~EU R IR IR -4-5) F ) UL )-[ 1.2, 4] =M I (4,3-c] % 0.0143
WE-8-58)-[1,2,4] =M JF [ 1,5-a] Wit hE-6- F JiF
8-(5-( - FEIE)-[1,2,4] = IF[4,3-a] HEIE-8-2E)-N-((5--2.3- ~EHKIf 0.0078
N -4- ) FR ) [1,2,4) = 5[4, 3-c | BB IE -5- i
(6-F-8-(5-(((5-TR-2.3- ~E R IR -4- I ) A )5 0k )-[ 1,2, 4] =1 3 [4,3- 0.0023
C B I -8 - DK A [ 1,2-a ] L - 3- 35 ) — FR R IR U1k
N-((5-9-2.3- AR FFWg-4- ) B L )-8-(5- R B-3- (R I )R e I [ 1,2- 0.0880
al b e -8-J)-[1,2,4] =1 - [4,3-c W IE-5- %
8-(3,5- ~ FAE-[1,2.4] =M [4,3-a] ML IE -8- 5 )-N-(5- -2, 3- B AR I IR 0.0008

A-FEYR - [1,2,4] =ME[4,3-c B IE-5- i

SEHEG] 154 40 M My
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KRR MR 725600, A 26 B 4R & £ R 41 i KARPAS-422 S Br 3R 71 H:
Fh. BFREONE 15% 0GR 5 (FBS, Invitrogen, 7%i 5 10099-141), 1% 55 % /4
FF Z IR W(P/S) RPMI-1640 (Invitrogen, 725 11875), IFFME TIRE 37°C, MXHEE
95%, 5% CO: BB FRM P RIFR. A TR PRC2 #1705 41 MO 38 4 i se i, BRAR 5L
ARG, DL 1x10* AL 2 S B R B 96 LR (Corning, 75 3904) 1, REAL
TN 100pL ¥i5rdk. BJG, REARSTAFFNER . ARMREZ RSV R] O R0
AL (A EWRE 9 NRERREE, Sk IR 10pM, 3R MR, 4 4ab3E
WEWE 2 NMPATESR, DMSO KN 0.5%. 255k 3~4 K Vi-CELL(Beckman
Coulter) 5 AFIHAINIEL . BT EAI 20 AR 4525 B (1 X 10* ANl /AL R BIET Y
96-fLIRH, *hFFEEESFRAE S 100uL, FIRMIMAAFRE RS, K928 13 K,
FUIMA 100uL £ CellTiter -Glo (CellTiter-GloCellTiter-GloCellTiter-GloCTG) (Promega, =
whg G7573), FEiLECHE 10~20 7%, A Molecular Devices, SpectraMax i3X 25K
J645 % « SR GraphPad prisim5 #4508 70 & 7S ma B2 il 2k, M43 20004k S 41 1Cso
fH.

TS5 R VAR E P ICs0 A -

K5
W Wdn 4 ICs0 (UM),
Karpas-422,
13 K

N-((5-9-2.3- R FIRIRg-4- ) F)-8- (WK I [1,2-a] MENE-7-25)-[1.24] | 0.0165
=T [4,3-c] HE-5- %

N-((5--2,3- A AR IR -4-5% ) B 35E)-8- (WK JF(1,2-a] it BE-6-FE)-[1,2,4] 0.0941
— T [4,3-c] M e -5- ik

N-((5-9R-2.3- S FURIG-4-55) L )-8-(HEHEIF [ 1.5-a ] HEVE-6-25)-[1.2.4] | 0.0183
=TT [4,3-c]MEIE-5- %

8-([1,2,4] =M [4,3-a] MEIE-6-FE)-N-(((1aR,6bR)-5-Fi-1a,6b- ~ZE-1H-}AH | 0.0431
o JF[bIZE T FIRIME-6-2) 2 )-(1,2,4] =R JF[4,3-c] M E-5- %
8-([1,2,4] =M I [1,5-a] L mE-7-3)-N-(((1aR,6bR)-5- %~ 1a,6b- “E-1H-SAH | 0.0077
H FFIb] 28 I 10k -6-F) FF 56)-[1,2.4] =M JF[4,3-c] s e -5-Jic
N-((5-9-2,3- SR IFIRIR-4- ) F1 )-8 (LM IF[1,5-a] L WE-6-25)-[1.2.4] | 0.0154
I [4,3-c] -5
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8-([1,2.4) =M [1,5-a] HEBE-8-2E)-N-((5-F-2,3- A TFIRIE-4-5) FI I )- 0.0014
[1,2,4] =M IF[4,3-c] B IE-5- %
N-((5--2,3- R HF Mg -4-J5) L) -8- (WKL JF [ 1,2-a] ML WE-8-55)- [1.2,4] 0.0015
= I [4,3-c]mEIE-5-
8-([1,2,4] =M [1,5-a] M IE -8-FE)-N-(((1aR,6bR)-5- %~ 1a,6b- & -1H-FF A 0.0019
J75 FE ] 2K TR -6- 3% ) FR 3 )-[1,2,4] =1 JF[4,3-c ] s e -5-fii
N-(((1aR,6bR)-5- - 1a,6b- —%- TH-FF 4 - [b] 42 HF R E-6-22) FH 25)-8-(K | 0.0006
MEFE[1,2-a]EE-8-3E)-[1,2,4] = 3F[4,3-c] MR IE-5- %
8-([1,2,4] =M J3F[4,3-a] ML e -8-3L)-N-(((1aR,6bR)-5-F-1a,6b- A -1H-FF 7 0.0048
Wi I [b] 2 I W g-6-J) FF 5)-[1.2.4]) = I [4,3-c] s e - 5-Jie
N-((3-F-2,3- AR IFIRNE-4-38) FF 3E)-8-(2-(= F F 3k ke [ 1,2-a]lEBE- | 0.0017
8-78%)- [1,2,4] =M JF[4,3-c] W E-5-%
8-(6- KM IF[1,2-a] ML BE-8-2E)-N-((5-9R-2,3- A IR IF IR -4-25) 1 2) - 0.0420
[1.2,4] =M FF[4,3-c] M e -5- %
N-((5-F-2,3- AR IFIRIE-4-F5) B 5E)-8-(6- MUK IE I [ 1,2-a] M E-8-5E)- 0.0020
[1,2,4] = M4, 3-c]mE e -5- 1%
N-((5-F-2,3- IR I F IR -4- 5 ) F L )-8-(6-F-2-(—= U FF )k IR 1,2-a] | 0.0095
MEmE-8-3)- [11,2,4] =M JF[4,3-c]WEIE-5-%
N-((5-F-2,3- A K FFIRIEE -4-J5 ) B L) - 8- (T M 3 [1, 5-a M5 g -3-3)-[1,2.4] 0.0097
= JE[4,3-c]mE -5
ZHE 8-(5-(((5-F-2,3- A IR IFIRIE-4-38) B 3L R JE)-[1.2.4] =M I [4,3-c] | 0.0040
I -8 - I DK TR I [ 1,2-a ] IEL - 3- FR R B
N-((5-F-2.3- IR IF IR -4- ) FF L )-8-(6- -2- FF LK I [ 1,2-a ] ik i - 0.0013
8-J)-[1,2,4] =M IF[4,3-c] Wi IE-5- %
N-((5-%-2,3- AT FF W -4-38) B 3L )-8-(2- B FL K M 5[ 1,2-a] FLE I -8- 25 - 0.0024
[1,2,4] =M JF[4,3-c]WEIE-5-f%
N-((5-3R-2,3- SR IR -4-FL ) FF 3 )-8-(2- FR L TR - [d] MM -4-55)-[1,2,4] | 0.0042
= I [4,3-c] -5
8-( A I [V 7 - ) N- ((5-FA0-2.3- S 2 R -4 ) FR G )-[1,2,4] = e 0.0136
I [4,3-c] M E-5-fi%
8-(5-(((5-9R-2,3- “F AR IF IR -4-F) FF ) () -[1,2, 4] IR IF[4,3-c]EWE- | 0.0037
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8- ) B W 5 [ 1,2-a ] M - 3- F Pk i

N-((5-%-2,3- K FF IR -4-J) FF L )-8-(3- F SE R M IR [ 1,2-a] ke -8-35)- | 0.0014
[1,2.4] =M FF[4,3-c ] e -5- ik
N-((5-F-2,3- = E R FF IR -4-J8) B R )-8-(6- FF IR JF: [ 1,2-a] Nk g -8- 355 - 0.0116
[1,2,4] =18 JF[4,3-c]WsE-5- 1%
8-(3,5- - HI LKL I [1,2-a] REE-8-4E)-N-((5--2,3- ~H A IFRIG-4-25)F | 0.0019
F)-[1,2,4] =W [4,3-c B IE-5- %
1-(8-(5-(((5-F\-2.3- ~ A IR PRI -4 FR R U )- [ 1,2, 4] =M JF[4.3-c| W% 0.0016
I -8- 31 )-2- B JRE DR S [ 1,2-a] Wb e -3-3) 2. 456 - 1-
8-(3- 7K F SR I J [ 1,2-a] ML 1 -8-3)-N-((5-F-2,3- S AR FF IR -4-J8) FF 0.0036
H)-[1,2,4] =M [4,3-c] WA E-5- %
8-(3- L HEIRMEFF[1,2-a] Mk BE-8-55)-N-((5-9-2.3- ~E R HFIRIE-4-2) F H)- | 0.0009
[1,2,4] =M JF[4,3-c]WEIE-5-f%
8-(5-(((5-F-2,3- “E IR IFIRIE-4-F) IR & HE)-[1,2,4) =B I [4,3-c] W g - 0.0035
8-FL) KM I [ 1,2-a] Mk IE-3- B
8-(3- . 3E-5- F S IR I 1,2-a] Mk e -8- 3 )-N-((5-3/0-2,3- & R IR -4- 0.0022
FY BRI -[1,2,4) =M [4,3-c ] IE -5- i
1-(6-F-8-(5-(((5-F-2,3- ~E R FF RN -4-J5) R B0 5L )-[1,2.4] =M [4.3- | 0.0011
c]WAIE-8- ) -2 B FEIK I J [ 1,2-a] b I -3-38) 2, 4t - 1-Ff
N-((5-F-2,3- ~AIRIFIRNE-4-FE ) B I )-8-(6- F-3- F R WK I 1,2-a] L BE- 0.0040
8-3%)-[1,2,4] =M FF[4,3-c] W mE-5- ik
8-(3,6- TR F[1,2-a] b IE-8-3)-N-((5-F-2,3- ~ IR TR -4- 3L ) FF 0.0075
H)-[1,2,4]1 =M T [4,3-c] B IE-5-i%
5-(5-((((1aR,6bR)-5- - 1a,6b- — - 1H-FF I I [b] A2 IRIE-6-25) )% | 0.0007
BE)-[1,2,4] =M [4,3-c]mE e -8-5) R IF b)WY 11- A
5-(5-(((5--2,3- BRI F IR -4-58) B UL )-[ 1.2, 4| =M IR [4.3-c B IE- | 0.0007
8-J) K IF[b] MWy 1,1- MW
5-(5-((((1aS,6bS)-5-F-1a,6b- - 1H-FR A 4 I [b] 2K R I-6- 3 ) FF 2 ) & 0.0038
H)-[1,2,4) =M FF[4,3-c] M 0E-8- ) 22T [b]BEWy 1,1- %4k
A-(5-(((5-9-2.3- ~EIRIFIRIE-4-3) ) U E)-[1.2.4) =M FF[4.3-c]HEIE- | 0.0130

8- K IF[b]WEWy 1,1- AW
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4-(5-((((1aR,6bR)-5- - 1a,6b- & -1H-FR I FE[bI A I LI -6-F) FED) 2L | 0.0115
HE)-[1,2,4] =M FF[4,3-c] M IE-8- ) B TF[b]HEWy 1,1- %W
5-(5-((((1aR,6bR)-5- - 1a,6b- ~Z-1H-FA P I [bI R IFIRIE-6-H) I | 0.0125
H)-[1,2,4] =M IF[4.3-c] M E-8-5)-2- AL AT F[b]HEWY 1,1- M
5-(5-((((1aR,6bR)-5-F-1a,6b- & - 1H-PAA i JF[bI AR JF IR -6-H) I ED) 2L | 0.0243
5)-[1,2,4] =W IF[4,3-c g -8-58)-3- FF B IR IF[b]EWy 1,1- A4k
2-%-5-(5-((((1aR,6bR)-5-F- 1a,6b- & - TH-FK TR s 3 [b] % I 1A pg -6- 35 Ff 0.0790
BB [1,2.4] =M H[4,3-c]MEIE-8-F) R FF (b1 EEWY 1,1- 4504
3-9-5-(5-((((1aR,6bR)-5-F- 1a,6b- - Z- 1H-FF A i - [b] 7K -k eg - 645 ) FF 0.0970
) EHE)-[1,2,4] =M FF[4,3-c] W nE-8-F) R I [b]EEWy 1,1- %4
5-(5-(((5-F-2.3- AR IFIRIE-4-H8) B3 ) 1.2,4] =M I [4,3-c] W g - 0.0004
8-H) I [c]EWy 2,2- AU
3-9-5-(5-((((1aR,6bR)-5-38- 1a,6b- —&- TH-FK A I I [b] 2 I 1k R -6-3) FF 0.0055
HRH)-[1,2,4] =M FF[4,3-c]WEIE-8-35)-2- F L I8 FF (b EWY 1,1- ~E
5-(5-((((1aR,6bR)-5- - 1a,6b- - 1H-FA P IF[b] 2RI FIRIE-6-F) IR 2 | 0.0008
H)-[1,2,4] =M IF[4,3-c]mEmE-8-36) K I F[c] Wy 2,2- A
2-3-5-(5-((((1aR,6bR)-5-F- 1a,6b- - TH-FF I IF[b] 2R IFRIE-6-35)F | 0.0320
FOEH)-[1,2,4] =W IF[4,3-c] Mg -8-55)-3- FF B 2R JF bWy 1,1- Ak
3-(2-% HE . H)-5-(5-((((1aS,6bS)-5- - 1a,6b- & - 1H-FR R M FF b1 2K Ik 0.0330
MR -6-3 ) B L) B3 )- [ 1,2,4] = IR FF:[4,3-c] M IE -8-38) ZE I F[b] B 1,1- 44,
W
5-(5-(((6- T g5-5-38) FF )& IE)-[1,2,4] =M FF[4,3-c]WE-8-38) R I [c]HE | 0.0016
Wy 2,2- E MY
7-5-5-(5-(((5--2,3- E R T IRIR -4- 3 R & it )-[1,2,4] =M JF[4,3] 0.0005
WEIE - 8- ) R [b]EWY 1,1- %k
5-(5-(((5-F-2,3- A IR IFIRIR-4-38) B A 2 5E) [ 1,2,4] =M I [4,3-c] WA g - 0.0005
8-45)-6- F HLZEIF [b]HEWr 1,1- M)
7-5-5-(5-(((5-F-2,3- “E R IF MR -4-J8) 1 2 5)-[ 1,2,4] =M I [4,3-c] 0.0087
WEIE-8-4E)-2,3- TRIFEIIF[bIHEYY 1,1- =M
4-(5-(((5-F-2,3- ~E IR FFIR A -4- I ) FF Y B 5L )-[1,2.4] =R I [4,3-c Wk I - 0.0042

8-Jk)-2- AL R I [b]EW) 1.1- 01
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6-(5-(((5-F-2,3- AR IFIRIR-4-38) B A 2R 5E)-[1,2,4] =ML I [4,3-c] WA IE - 0.0088
8-45)-2- FELZEIF [b] MWy 1,1- M)
3-F-5-(5-(((5-F-2,3- IR I MR -4- 58 B B 2= 8- [ 1,2,4] =M 3 [4,3¢] 0.0049
WA IE -8- 2 )-2- FR L IR (b ey 1,1- k4
N-((5-7-2.3- Z AR IFIRIR -4-J5 ) FF L )-8-(3- 57 PR k- 5- T L K e I 1,2-a] 0.0010
M -8-38)-[ 1,2,4] = WK IF: [4,3-c] W8 I - 5- i
B 8-(5-(((5--2,3- ~E K IR -4- 3 ) B I 2 3E)-[1,2,4] =M JF[4,3-c] 0.0051
MR -8 - B IDK I 3 [1,2-a | L WE -5-FR R I
2-(8-(5-(((5--2,3- ~E R R -4- ) B ) B 58)-[1,2,4] = P I [4,3-c ] 0.0032
M- 8- )-5- B IR I R [1,2-a] Mk e -3-3%) ZL Bk i
2-(8-(5-(((5-F-2,3- AR IFWRIR-4-FL) I 38 )R 5)-[1,2,4] = [4,3-c ] 0.0024
I -8 )-5- FF R DK e I 1,2-a] b IE-3- 3 ) 2., 056 - 1- B
L 2-(8-(5-(((5-9R-2,3- AR IR I -4-35) ) 5)-[1,2,4] =M 3 0.0010
[4,3-c] W IE-8-55)-5- FF BRI FE[1,2-a] Mk iE -3-4%) Z TR B
2-(8-(5-(((5-F-2,3- ~E IR I FRIR -4-38) B ) B 3E)-[1,2,4] = I - [4,3-c] W5 0.0047
g -8- 4 )-5- LK I [1,2-a ik e -3-J5) Z R
(8-(5-(((5-M-2.3- SR IF RN -4-5) L) B )-[1,2,4] =B JF[4.3-c]EWE- | 0.0086
8- KA [ 1,2-a] Wit WE-5- %) R
N-(((1aR,6bR)-5- - 1a,6b- — - 1H-P1 A )7 - [b] 4R I K -6-J5) I HE)-8-(5- | 0.0044
FERE-[1,2,4] =PI [1,5-a] ML -8-55)-[1,2,4] =W [4,3-c [ IE-5- 1%
2-(8-(5-(((5--2,3- ~E R IR -4- ) B ) B 5E)-[1,2,4] = P I [4,3-c ] 0.0061
WE-8-Jk)-5- B IR I I 1,2-a ML e -3- 5 )-N,N- — 8k 7, B i
2-(8-(5-(((5-5-2,3- A A FFIRIR -4-58) F ) &I )- [ 1,2,4] = ME IF[4,3-c] 8 0.0017
g -8- 3 )-5- B LRI [ 1,2-a] Mt mi-3- 3 ) 2,3 2 PR i
N-((5-9-2,3- K FFIRIR -4-J) B I )-8-(5-FF SE ke R 1,2-a] b mE-8-35)- | 0.0013
[1,2,4] =M JF[4,3-c]WEIE-5-f%
N-(((1aR,6bR)-5- - 1a,6b- - 1H-F UM I [b] 2R I F R IE-6-3%) I JE)-8-(5- | 0.0009
BRI 1, 2-a ] L IE-8-36)-[1,2,4] = M [4,3-c] M IE-5- %
N-((8-(5-(((5-9-2.3- R H WK HRg -4 J ) FF B & 0 )- [ 1.2,4] =M JF[4.,3-c]% | 0.0032
WE-8-J)-5- F SLIRIE I [1,2-a] MEIE-3-2) 5t 2 i

(8-(5-(((5-%-2,3- AR IFMRIg-4-58) ) &) -[1,2,4] =R IR [4,3-c]WE0E- | 0.0033
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8-J5)-5- FF RE BRI I 1.2-a) HEE-2- ) Y

N-((5-9-2,3- IR FF PRI -4- 2 ) F L )-8-(5-FF - [1,2,4] =M JF[1,5-a]ittme | 0.0018
-8-3)-[1,2,4] =M [4,3-c WK - 5-
N-((5--2,3- SR I R -4- 2 ) R J5)-8-(1- FF - TH- 2R JF: [ ke -4- i) - 0.0016
[1,2,4] =18 JF[4,3-c]WsE-5- 1%
8-(5-(((5-R-2.3- “E R IR -4- ) F B U BE)-[1,2.4] =R [4,3-c] Wi - 0.0028
8-2)-N.N,5- = F B MR IEJ [ 1,2-a] Mk -2 F i
L 8-(5-(((5-F-2,3- K FF IR -4- 3k ) FF L) 2 ) [1,2,4] =M JF[4,3-c] 0.0047
W15 -8- 5k)-5- F R IK I I [ 1,2-a] e -3- PR IR TG
8-(5-(((5-9R-2,3- “E R IR -4-J) F ) &0 50)-[1,2.4] =R I [4,3-c] W I - 0.0012
8-7)-N,N,5- = FF KM [ 1,2-a] b e -3- F
8-(5-(((5-F-2,3- ~E R IFIRIR-4-38) FF A2 5E)-[1,2,4] =ML I [4,3-c] WA IE - 0.0013
8-2)-N,N- - F EEWK P [ 1,2-a] FHE B -5- FF i
6-F-8-(5-(((5-F-2,3- A K FFIRIR -4- 3 ) FF I 2 JE)-[1,2,4] =M JF[4,3-c] 0.0083
W I -8- ) DK I I [ 1,2-a ]k e -3- i
2-(8-(5-(((5-F-2,3- AR IFWRIR-4-IL) I L) &R 5E)-[1,2,4] = [4,3-c] 8 0.0057
W -8-J)-5- F LR I [ 1,2-a] MEE g -3-5)-1- B R4 2, -1 -
N-((5-98-2,3- IR FF IR 42 ) I JE)-8-(5-( = 00 FF 2 KR [ 1,2-a] WIEBE- | 0.0070
8-5)-[1,2,4] =M JF[4,3-c] WM IE-5- ik
(8-(5-(((5-F-2,3- Z &R IF MR IE-4-J5) F ) 2 5E)-[ 1.2, 4] =P JF [4,3-c ] 0E- | 0.0011
8-J)-5- FF K P IR [1,2-a] ik e -3-5) (MG kA §) FF IR
8-(5-F-[1,2,4] =M IF[1,5-a] ML IE -8-55)-N-((5-F-2,3- S K FF IR -4- ) 0.0180
FE)-[1,2,4] =W I [4,3-c] B e -5- i
8-(5-(((5-F-2,3- A IR FIRIR-4-38) B AL 2 5E) [ 1,2,4] =M I [4,3-c] WA g - 0.0022
8-5k)-5- FH BL KA I [ 1,2-a] EIE -3- FF A%
8-(5-(((5-F-2.3- A IR FF IR -4-J) F L) 20 B8 )-[ 1,2,4] =M [4,3-c] W IE - 0.0030
8-7)-5- LK IF1,2-a] Mk WE-3- i
N-((5-9-2,3- S IR FF IR -4-F2 ) B L )-8-(5-( = /U 46)-[1,2,4] =M [1,5- | 0.0360
a] e -8-J)-[1,2,4] =W [4,3-c ] B I -5- i
2-(8-(5-(((5-F-2,3- E R FF Mg -4- ) B Ay 2 2)-[1,2,4] =M FE[4,3-c] 8% 0.0014

IE-8-)-5- B SR I JF [ 1,2-a] M 0E-3-3E) 2. I
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N-((3-F-2.3- A IR -4-J8) B 3E)-8-(5- I JE-[1.2,4] =M 3F[1.5-a)t | 0.0011
IE-8-3E)-[1,2,4] =M FF[4,3-c] B IE-5-1%

8-(ARF[c][1,2,5]M8E k-4 FE)-N-((5-F-2,3- F IR F Mg -4- 5L ) B 3L)- 0.0140

[1,2,4] =M (4, 3-c]mE e -5- 1%
6--8-(5-(((5-F-2.3- ~E IR FFIR IR -4-J) FR ) B 0 )- [ 1,2.4] = 9F[4,3-¢] 0.0024
M g - 8- J)-N,N- - R R IR R I [1,2-a) ML 0E-3- FF B

6-F-8-(5-(((5--2,3- A E I IRIE-4-5) B L)Y = JE)-[1,2.4] =M 34,3 ] 0.0046
M e -8 - 5 ) DK I [ 1,2-a ] L e - 3- F

N-((53-F-2.3- A IFIRNE-4-F8) B 3E)-8-(5-M IRAC-[ 1,2, 4] =M FF[1,5-a]tt | 0.0007
WE-8-38)-[1,2,4] =M JF[4,3-c] W IE-5-f%

8-(PK I [d]MEIE-4-3)-N-((5-F-2.3- A TFIRING-4-3E) I JE)-[1,2,4] =1 0.0036

I [4,3-c]WEmE-5-fi%
8-(5-( B HE)-[1,2,4) =M I [1,5-a] L IE -8-F2)-N-((5-F-2.3- ALk 0.0014
MR -4- ) B RE)-[1,2,4) = I 3 [4,3-c M RE -5- i
N-((5-9-2,3- A IRIF IR -4- I ) I )-8-(5-(4- FF HEWRMR-1-08)-[1.2.4] =M | 0.0007
FE[1,5-a] b e -8-3%)-[1,2,4] =M I [4,3-c]mEIE-5- ik
8-(2,5- “FAHE-[1,2,4] = MEIFR[1,5-a] L mE-8-F)-N-((5-9-2,3- “EFRIFIRIE- | 0.0013
4-J) PR ) -[1,2,4] =M I [4,3-c] BB IE-5- %
1-((8-(5-(((5--2.3- E IR H kMR -4- ) R B U ) [1.2,4) =M JF[4.3c]¥ | 0.0012
WE-8-J5)-[1,2,4) =MEIF[1,5-a] ke -5-25) AU JE)-2- R R T -2 -
8-(5-(( - FR L) I 28)-[1,2,4] =M FF[1,5-a] ML E-8-25)-N-((5-9R-2,3- ~&K | 0.0005
FEIR G -4-F ) 3E)-[1,2,4] = ML [4,3-cJWs - 5- il
N-((5-8-2,3- SR IFRNE-4- ) B L )-8-(5-((4- F AR R R 1- ) R O ) - 0.0007
[1,2,4] =MEFE[1,5-a] ML E-8-J5)-[1,2,4] =M FF[4,3-c WA IE-5-J1%
1-(((8-(5-(((5--2,3- AR IFIRIR-4-58) B &6 )-[1,2,4) =M JF[4,3-¢] 0.0021
WA IE -8-25)-[ 1,2,4) =M IF[1,5-a] ML IE-5-45) ) 2 ) 2- R AL TR - 2- I
N-((5-98-2,3- SR IR -4-J8 ) B )-8~ (S- (MM AX B 56)- [ 1.2, 4] = e Jf: 0.0011
[1,5-a]MbiE -8-38)-[1,2,4] =M I [4,3-c] W8 IE -5- i
N-((5--2.3- SR H MR -4- 5 ) FF )-8 -(1H-Wj| 18e-7- 05 [ 1,2,4] =1 3 0.0023
[4,3-c] M WE-5- 1%
N-((5-9-2,3- ~F ORI R -4-J%) 1 ) -8-(5- FF L VY PR I [ 1,5-a] L e -8- %) - 0.0025
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[1,2,4] = M3 [4,3-c] B 0E-5- 1%

8-(5-(((5--2,3- “EURIF RN -4-58) F ) UL )-[ 1.2, 4| =M IR [4.3-c B IE- | 0.0062
8-J)-5- H AR LK I F [ 1,2-a] ML Wiz -3- FR i
N-((5-F-2.3- ~E R IFIR IR -4- ) B )-8-(5- (M 45t - 1- ) 1,2, 4] =W F: 0.0032
[1,5-a]biE -8-3)-[1,2,4) =M I [4,3-c] W8 IE-5- i
N-((5-9-2,3- K FFIRIR -4- 5 ) F S )-8-(5-(4-ME IR ARIR IE - 1-25)-[1,2,4] = | 0.0008
W[ 1,5-a] AHEIE -8-F5)-[1,2,4] =W I [4,3-c [ IE-5- %
8-(5-(2- 5 A4-6- IR [3.3] Bt -6-48)-[ 1,2, 4] = FF[1,5-a] L nE-8-24)-N- 0.0018
((5-F-2,3- “ER IR -4-J8) B ) -[1,2,4] =M IF [4,3-c] M g -5- 1%
5-( R HE)-8-(5-(((5-T-2,3- ~E AR TFIRIE-4-Jk) B 2k ik )-[1,2,4] =1 0.0009
H[4,3-] W - 8- BRI 3T [ 1,2-a] AEL 0 -3- F i
8-(5-(((5-F-2,3- R I IR -4- 55 I ) 20U 5E)-[1.2,4] =M IF [4,3-c] B 0E- | 0.0013
8-H)-5- M IR DK e [ 1,2-a ] Hk i -3- FP I
8-(TH-ZRIF[d][1,2,3] = Me-7-F5)-N-((5-F-2,3- “E R I MRIg-4-J%) 1 3i6)- 0.0012
[1,2,4] = W[4, 3-c]mE e -5- 1%
N 1-((8-(5-(((5-F-2,3- IR Wi -4- 3 ) FF R U HE)-[1,2,4] =M I [4,3-c] 0.0035
WA E-8-JE)-[1,2,4] =M Ff[1,5-a] b e -5- ) B J)-N1,N2,N2- = FH ik 7, e
1,2- %
N-((5-%-2,3- IR IFIRIR -4- 55 ) FF 2k )-8-(5-(2- FH MG MR AR)- [ 1,2.4] =L JF 0.0005
[1,5-a]ikiE-8-3)-[1,2,4] =M 5[4, 3-c] Mg -5- %
5-(( B IR ) -8-(5-(((3-T-2,3- A A FFIRIE-4-38) B 3k & k) - 0.0005
[1,2,4] =M FF[4,3-c]ms g -8- ) WK I IF [1,2-a] ke -3- TG
N-((5-F-2,3- IR IFIRHR -4- ) F Ik )-8-(6- 98- 5- FF - [ 1,2,4] =M IF(1,5- 0.0047
]l iE-8-3)-[1,2,4) =M 3 [4,3-c] WA IE-5- %
8-(5-((1H-IRIE-1-3) B L )-[1,2,4] =1 I 1,5-a] M IE-8-J)-N-((5-9-2,3- = | 0.0009
SR IR -4- ) 1 3E)-[1,2,4]) =M IR [4,3-c M IE-5-
N-((5-F-2,3- A IFIRME-4-F8) B 3L )-8-(5- FF FL-[1.2,4) =8 FF[4.3-a]lEBE | 0.0002
-8-75)-[1,2,4] =M J[4,3-c]WEmE-5-Ji%
N-((5--2,3- R IR -4- 35 ) ) -8-(5-FF 8- [ 1,2,4] =M JF[1,5-c]B80E | 0.0025
-8-3E)-[1,2,4] =M I [4,3-c | WEIE-5-F%
2-(8-(5-(((5-#-2,3- R IR -4- ) 1 ) 2 5E)-[1,2, 4] =M [4.3-c] 0.0002
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WE-8-2)-[1,2,4] —MEFF(1,5-a] ML E-5-55) P e -2-

8-(5-(((5-F-2.3- A IR FF IR -4-J) F L) 2 B8 )-[ 1,2,4] =M [4,3-c] W IE - 0.0045
8-J)-6- A LK [ 1,2-a] b e -3- F
N-((5-38-2,3-  E R H KA -4-J5 ) FF ) -8-(6- FR AR L[ 1,2,4] =M [1,5-ait | 0.0017
WE-8-J5)-[1,2,4] =M JF[4,3-c] WA E-5- %
8-(5-(((5-F-2,3- AR IFIRIR-4-38) F A2 BE)-[1,2,4] =L I [4,3-c] WA IE - 0.0036
8- ) K I 1,2-a) L E-5- T i
8-(2-( ~FEIL)-6-F-[1,2,4) =M I [1,5-a] ML IE -8-F5)-N-((5-F-2.3- ~E K 0.0244
TR -4-3) 1 3E)-[1,2,4] = 3 [4,3-c ] IE-5-
8-(2-( - FRHE)-[1,2,4] =M I [1,5-a] HHEIE-8-J5)-N-((5-7-2,3- & AR IFk 0.0054

W-4- ) FR L )-[1,2,4] = I (4, 3-c W5 E-5- i

KRNI TIRIT S EED EEM/E PRC2 & HEAYAEHIHLEEAE S
e, AFHEARR T HOR B 400k . 38O EHER . AFE S SRR ES
MO AR 2R MIETEEE. WEJE. B, GIERSUIEE . AE. BT lE. 3

FReE TR B AR L RN IR L RSO B BRI AN B R4 L B U A5

REOZH. TENERE. 8. KJUE. g, S0E. O, RIVE. BE. 5

T FURIE . RS RMOR . 8 R A 2 A 54

BIRCL EREA T AR B BAR STy 2, B R AGURAIBOR A AR B i, X4
ARGV, AT AR SR BERANSE BT N, Al DO IR B sg i 7y xUAi th 2R A2

EEE. B, AR RS VG TR 2R R E -
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