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N-(2-(4- B MR MR- 13 )- 5 35 I 3 ) s e k-4 - i
R 1 2-(4-FR LR BR-1-3)-5- R 3 AR e il 4%

i 2-F-5-HHFERIZ(2 g, 12.8 mmol)¥A T DMF (20 mL)H, A DIPEA (3.3 g, 25.6
mmol) M 1-FHENREE (25.6 mmol), 100 C TFHHE M 8 he B SVEH A 100 mL 7K,
IR CBEHEEL(3 x 50 mL), &HFANUE, HATEK NaySO, T4, ol 2818 S5 13 B
Fi CH:CN ¥eiff3 813 @Rk, I 53.0%;:mp. 200 C-202 ‘C;'H NMR (300 MHz,
DMSO-dg) 6 7.53 (d, J = 2.4 Hz, 1H), 7.42 (dd, J =8.8, 2.4 Hz, 1H), 7.04 (d, J = 8.7 Hz, 1H),
5.26 (s, 2H), 3.11 (s, 4H), 2.58 (s, 4H), 2.24 (s, 3H). HRMS (ESI): calcd. for m/z
C1H;7N,0,,[M+H]* 237.1316, found 237.1342.

R 2 BRI A N-(2-(4- B FREWRIGE - 1-J55)- 5- i 258 DR O ) A -4 e 1) | 46

H 2-(4-FRFENRIBR-1-08)-5- i 3L 26 % (0.2 g, 0.846 mmol) V& T FHAEE(10 mL)H, i
1 mL ¥ HCI 1 4-5 M MEmb(0.27 g, 1.69 mmol) [H]3 18 h, ) [k 2818 = 43 &M, ¥4,
ik, JEGHT ARG mL x 3Pk, TEREREAME, 1F 63.5%;m.p. > 250 C;'H
NMR (300 MHz, DMSO-dg) 6 9.57 (s, 1H), 8.61 (s, 2H), 8.43 (s, 1H), 8.07 (s, 1H), 7.86 (d, J
=10.0 Hz, 2H), 7.69 (s, 1H), 7.30 (s, J = 8.8 Hz, 1H), 3.09 (s, 4H), 2.32 (s, 4H), 2.13 (s, 3H).
HRMS (ESD): caled. for m/z CioHaoNgO2,[M+H]* 365.1720, found 365.1722. HPLC (100%



WO 2020/172932 PCT/CN2019/079160

MeOH): tg =7.772 min, 99.16 %.
SEHEf) 2

NO,
"

6-5-N-(2-(4- F HEWR IR 1 -3 )- 5 R 32 Y s e -4 1

FSEiEg 1 PR 2 K55, 4, 6- - EUEENE(1.69 mmol) i 4- G g1 2 £ L]
&, UZ 65.8%; m.p. 169 “C-171 °C; '"H NMR (300 MHz, DMSO-dq) d 9.36 (s, 1H), 8.48 (s,
1H), 8.42 (d, J = 2.7 Hz, 1H), 8.02 (dd, J = 8.9, 2.8 Hz, 1H), 7.23 (d, J = 9.0 Hz, 1H), 6.81 (s,
1H), 3.04 (t, J = 4.6 Hz, 4H), 2.35 (t, J = 4.7 Hz, 4H), 2.16 (s, 3H). HRMS (ESI): calcd. for
m/z C1sH17CINGO, [M+H]* 349.1174, found 349.1177. HPLC (100% MeOH): tg = 6.097 min,
96.84%.

LT 3

NO,
= Nf\‘N
A

N Y

N/

N, N-ZHEENC - Q-(4-F BENRE- 1-J)-5- A B R e 4,6 — fi

B SZHER] 2 (0.35 mmol)IEAEAE DMF (5 mL)H, JIA DIPEA (1.5 mmol) 1 F i
(1 mmol), 7E 120 ‘CE&AF TR 4 h, REEHAH 2.8 Z.868(20 mL) #%E, K¥E(10 mL x 3),
ARSI, AVUZEHTOKIRBRAN T4, ok, Fet, A& HEERAE T (CEF
oo B = 50:)/3 RSk, W 49.5%;m.p. 152 ‘C-154 ‘C;'H NMR (300 MHz,
CDCls) 6 8.69 (d, J=2.7 Hz, 1H), 8.28 (s, 1H), 7.80 (dd, J = 8.7, 2.7 Hz, 1H), 7.06 (d, J = 8.8
Hz, 1H), 6.94 (s, 1H), 5.82 (s, 1H), 3.03 (s, 6H), 2.94 (t, J = 4.8 Hz, 4H), 2.65-2.48 (m, 4H),
2.30 (s, 3H). HRMS (ESI): calcd. for m/z C7Hx3N;0,, [M+H]* 358.1986, found 358.1992.
HPLC (100% MeOH): tg = 4.709 min, 99.20%.

St 4
(;J
6- -2~ A - N-(2-(4- Y R R Wk - 1- 5t )-5- il 25t O 5t y i e -4- g

FHBSTHE] 1 UK 2 M7, H 4,6- 5-2- R ms g & i 4- S i mphret 2 (Aol 4,
W2 44.8%; m.p. 196 ‘C-198 C; "H NMR (300 MHz, CDCls) 6 9.09 (d, J = 2.6 Hz, 1H),
7.97 (dd, J = 8.8, 2.7 Hz, 1H), 7.55 (s, 1H), 7.23 (s, 1H), 6.59 (s, 1H), 3.02 (t, J = 4.8 Hz, 4H),
2.65-2.61 (m, 7H), 2.40 (s, 3H). HRMS (ESI): calcd. for m/z CisHioCINgO,, [M+H]*
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363.1331, found 363.1335. HPLC (100% MeOH): tg = 8.574 min, 97.99%.
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6- 50 -N"-(2-(4- P FEWRIEE - 1-)-5- A J SR L) M g 2,4 it

PR S 1 PR 2 & TR, FH 4,6- R -2- B SRR IE s M 4- G v e kA5 £ [
&, WZ 77.6%;m.p.248 ‘C-251 °C; "H NMR (300 MHz, CDCl3) 6 9.13 (s, 1H), 7.94 (dd, J =
8.7,2.6 Hz, 1H), 7.41 (s, 1H), 7.20 (d, J = 2.6 Hz, 1H), 5.16 (s, 2H), 3.00 (t, J = 4.8 Hz, 4H),
2.64 (s, 4H), 2.41 (s, 3H). HRMS (ESI): calcd. for m/z CisHsCIN;O,, [M+H]* 364.1283,
found 364.1289. HPLC (100% MeOH): tg = 5.850 min, 97.14%.
St 6

6- -5~ FF - N-(2-(4- P JRE R Wk - 1 -5t )-5- il it O it y i e -4- g

FRHESEHE] 1 508 2 MBI, H 4, 6- 5-5- B AR mEnE 4 4- S bk S 2 1
[ 4, UCE 60.5%; m.p. 259 “C-261 °C;'H NMR (300 MHz, CDCls) 6 9.55 (s, 1H), 8.57 (s,
1H), 8.18 (s, 1H), 7.95 (dd, J = 8.7, 2.7 Hz, 1H), 7.27 (s, 1H), 3.02 (t, J = 4.8 Hz, 4H), 2.66 (s,
4H), 2.42 (s, 6H). HRMS (ESI): caled. for m/z CisH19CINgO2, [M+H]" 363.1331, found
363.1349. HPLC (100% MeOH): tg = 7.673 min, 97.05%.
St 7 ;
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6-50-N"-(2-(4- TP FEWRWR - 1-J)-5-Fi S 2 0 W - 4,5- — i

PR SR 1 0 2 BT, H 4,6-—5-5- S R W I 5 M 4- G IR A5 £ [
A, U 84.7%; m.p. 185 C-187 ‘C; 'H NMR (300 MHz, DMSO-ds) 6 8.65 (d, J = 2.6 Hz,
1H), 8.22 (s, 1H), 7.98-7.91 (m, 2H), 7.27 (d, J = 8.9 Hz, 1H), 5.41 (s, 2H), 2.91 (br s, 4H),
2.47 (br s, 4H), 2.20 (s, 3H). HRMS (ESI): calcd. for m/z CisHisCIN;O,, [M+H]* 364.1283,
found 364.1286. HPLC (100% MeOH): tg = 6.581 min, 98.22%.
LI 8
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6-50-2-FHE-N 7 - (2-(4- FF FEWRWR- 1-J5)-5- fi e 2 s -4, 5- — i
PR SR 1 U 2 (& TR, T 4,6- 5 2- -5 S e B e 4- ek gS
HE A, IER 67.8%; m.p. 248 "C-250 'C; 'H NMR (300 MHz, DMSO-d) ¢ 8.87 (d, J =
2.8 Hz, 1H), 8.22 (s, 1H), 7.94 (dd, J = 8.8, 2.8 Hz, 1H), 5.12 (s, 2H), 2.98 (t, J = 4.8 Hz, 4H),
2.46 (s, 4H), 2.32 (s, 3H), 2.21 (s, 3H). HRMS (ESI): calcd. for m/z Ci6HaoCIN7O,, [M+H]*
378.1440, found 378.1440. HPLC (100% MeOH): tg = 6.251 min, 97.99%.
LI 9

N*-(2-(4-F BRI - 1-36)-5- g FE IR Wz 4,5 -

FHB SR 1 DI 2 BT, F 4-S-5- R e B i 4- G Bk AS B £ [ 44
S 43.7%; m.p. > 250 ‘C; '"H NMR (300 MHz, DMSO-ds) 6 8.25 (s, 1H), 7.82 (dd, J = 7.4,
1.9 Hz, 1H), 7.81 -7.77 (m, 2H), 7.67 (s, 1H), 7.04 (d, J = 7.5 Hz, 1H), 5.82 (s, 2H), 3.20 (t, J
= 5.3 Hz, 4H), 2.98 (t, J = 5.3 Hz, 4H), 2.60 (s, 3H). HRMS (ESI): calcd. for m/z C5sH;oN;0;,
[M+H]" 330.1673, found 330.1675. HPLC (100% MeOH): tg = 7.673 min, 97.05%
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NO,

E,r]
N-(2-(4-F ZENR IR - 1- 22k )-5-fiF 2 ZR 0 W - 2- i

FIESEHEG] 1 PIR 2 WM& T%, F 2-1RMENE B4 4- S Me g 2 (i 14, e
57.5%; m.p. 195 ‘C-197 ‘C; 'H NMR (300 MHz, CDCl3) 6 9.47 (s, 1H), 8.54 (d, J = 3.0 Hz,
2H), 8.03 (s, 1H), 7.88 (d, J = 3.0 Hz, 1H), 7.22 (d, / = 9.0 Hz, 1H), 6.85 (t, / = 9.0 Hz, 1H),
3.04 (t, J = 5.6 Hz, 4H), 2.70 (br s, 4H), 2.42 (s, 3H). HRMS (ESI): calcd. for m/z
C15HsCIN;O,, [M+H]" 315.1564, found 315.1566. HPLC (100% MeOH): tg = 16.340 min,
96.09%.

SEREH 11

NO

@NJ‘\\Z\/‘LNH,
@
N? - (2-(4-FR LR - -0 5-Hg s 2 4- e
MBSt 1 ABER 2 R TTVE, T 2-FMNE-4- B e 4- G e ibk g it A4,
2 45.7%; m.p. 210 ‘C-212 “C; '"H NMR (300 MHz, DMSO-dg) 6 9.30 (s, 1H), 7.94 (d, J = 6.0
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Hz, 1H), 7.80 (dd, J = 8.7 Hz,1H), 7.63 (s, 1H), 7.32 (d, J = 8.8 Hz,1H), 6.81 (br s, 2H), 6.03
(d, J=5.8 Hz,1H), 2.93 (t, J = 4.7 Hz, 4H), 2.54 (br s, 4H), 2.26 (s, 3H). HRMS (ESI): calcd.
for m/z C1sH19N702, [M+H]* 330.1673, found 330.1679. HPLC (100% MeOH): tr = 6.354
min, 96.85%.

Kt 12

.
o

N7 - (2-(4- B LR 1-8)-5- Rl S 2R 3 e -2,3- %

PRSI 1 A0 2, F 2- Gk e -3l 5 4 4- S P Bk 4G 2 € [ 446, U 2 36.6%;m.p.
210 °C-212 °C;'H NMR (300 MHz, DMSO-ds) 6 9.06 (d, J = 2.8 Hz, 1H), 7.77 (dd, J = 8.8,
2.8 Hz, 1H), 7.68-7.59 (m, 2H), 7.28 (d, J = 8.8 Hz, 1H), 7.77 (dd, J = 7.6, 1.7 Hz, 1H), 6.75
(dd, J = 7.6, 1.7 Hz, 1H), 4.94 (s, 2H), 2.90 (t, J = 4.8 Hz, 4H), 2.54 (s, 4H), 2.25 (s, 3H).
HRMS (ESI): caled. for m/z C1sHaoNgO,, [M+H]* 329.1720, found 329.1722. HPLC (100%
MeOH): tg = 4.151 min, 95.29%.
St 13

A~

N
N

=z

6-F-N-(2-(4- F HEWR MR - 1 -5 )- 5 5 DR S ) - 5- il Jek M g -4- g

PR SCHER] 1 D0 2 (Bl v, F 4,6- —5-5- e ms g & e 4- G g 75 o £ |
A, U 53.2%; m.p. > 250 C; "H NMR (300 MHz, DMSO-de) d 10.20 (s, 1H), 8.85 (d, J =
6.5 Hz, 1H), 8.16 (d, J = 6.0 Hz, 2H), 7.62 (t, J = 9.5 Hz, 1H), 3.52 (br s, 4H), 2.42 (br s, 4H),
2.22 (s, 3H). HRMS (ESI): caled. for m/z C1sH¢CIN;Oy, [M+H]* 394.0671, found 394.0674.
HPLC (100% MeOH): tg = 6.083 min, 97.01%.

SEHER 14

4-5-6 - ((2-(4-FFREWR R 1- % )-5- T 4 0 ) o WA 2 - 5- R i

RS 1 0 2 (AR, T 4,6- GENE-5- BRI B e 4- SRk S 2 10 7
A, U 82.7%; m.p. > 250 ‘C;'H NMR (300 MHz, DMSO-ds) 6 8.39 (d, J = 2.8 Hz, 1H),
8.22 (s, 1H), 8.06 (dt, J = 9.0, 3.1 Hz, 1H), 7.32 (d, J = 8.9 Hz, 1H), 3.21 (br s, 4H), 2.84 (br s,



WO 2020/172932 PCT/CN2019/079160

4H), 2.47 (s, 3H). HRMS (ESD): calcd. for m/z CisH16CIN;O,, [M+H]* 374.1133, found
374.1135. HPLC (100% MeOH): tg = 5.679 min, 98.83%.
SEEf 15

CHO

()

4-5-6 - ((2-(4-FFENR R 1- % )-5- T 4 0k ) o o WA 2 - 5- R

PR SR 1 U 2 (AR, T 4,6- GIENE-5- B e 4- SRRk S 2 10 [
A, Z: 75.9%; m.p. > 250 C;'H NMR (300 MHz, DMSO-de) § 11.93 (s, 1H), 10.05 (s,
1H), 9.05 (d, J = 2.6 Hz, 1H), 8.36 (d, J = 1.6 Hz, 1H), 8.01 (dt, J = 8.9, 2.3 Hz, 1H), 7.36 (dd,
J = 8.9, 1.8 Hz, 1H), 3.04-2.87 (m, 4H), 2.56 (t, J = 4.6 Hz, 4H), 2.26 (s, 3H). HRMS (ESI):
caled. for m/z C1gH7CINgOs, [M+H]" 377.1130, found 377.1132. HPLC (100% MeOH): tg =
6.472 min, 98.17%.
St 16

War

N4\‘N
N Y o

jH OCH;

C

—Z =z

6-5-5- 2 - N-(2-(4- F FEWR R - -5 )-5- B i IR Ik WA W -4- Jig

PR SLHER] 1 D5 2 IHI %7V, F 4,6- SRS R e 4- G nde e nph 7 o o0 ]
4, W 88.9%; m.p. > 250 “C; 'H NMR (300 MHz, CDCl3) 6 9.59 (d, J = 2.7 Hz, 1H), 8.68
(s, 1H), 8.45 (d, J = 3.5 Hz, 1H), 7.96 (dd, J = 8.8, 2.7 Hz, 1H), 7.26 (d, J = 2.1 Hz, 1H), 4.06
(s, 1H), 3.06-2.97 (m, 4H), 2.67 (br s, 4H), 2.42 (s, 3H). HRMS (ESI): calcd. for m/z
Ci6H19CINGO3, [M+H]* 379.1280, found 379.1286. HPLC (100% MeOH): tg = 6.614 min,
95.68%.
St 17

6-F-N" - (5-HFE-2-(WRWE-1-J5) K 5 g -4, 5- %
B 6-8-N-(2-F-5- T 2 I s -4,5- Rl 4%

1 2-F-5-MH AR L(2 g, 12.8 mmol)iAE T FAEE(S0 mL)H, M 2 mL FIRERER !
4,6- - F-5-EFEMEIE(25.6 mmol), [FI3 18 h, ¥ SUSIBE A [ARHT H, ¥ T H A,
HIE, TEGE T ABE(S mLx 3)BUk, TIR49 8t [F 14 W3 59.5%; m.p. 209 *C-211 C; 'H-
NMR (300 MHz, DMSO-d) 6 9.14 (s, 1H), 8.65-8.62 (m, 1H), 8.06-8.03 (m, 1H), 7.86 (s,
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1H), 7.58-7.54 (m, 1H), 5.54 (s, 2H). m/z (EI-MS): 284.1 [M]".
B2 BARY) 6-E-NT - (5-REFE-2-(TRR- 1-55) R M -4, 5- — i (1 1] 4%

¥ 6-F-N-Q2-F-5-AE LRI MEIE -4,5- —f%(0.35 mmo)¥A T 5 mL DMF 1, A
DIPEA (1.5 mmol)FIAL T FENREE-1- R RER(1.0 mmol), 7E 50 C /<A 5h, RNEHZ
% 2,520 mL)FREE, 7K¥E(10 mL x 3), MRIEALNTES, ANUE KB T, it
T, SR RE T & 520 mL), N =HEERQ mL) EZIRE N 2 h, KM
TR R B TP R EARE A SR, IR BRAEEL, e T Bk, H CHCN
Bk, FHE, UE 65.6%:; m.p. > 250 °C;'H NMR (300 MHz, DMSO-ds) 6 9.09 (br s, 1H),
8.60 (d, J=2.7 Hz, 1H), 8.33 (s, 1H), 7.89 (dd, J = 8.9, 2.7 Hz, 1H), 7.83 (s, 1H), 7.23 (d, J =
8.9 Hz, 1H), 5.55 (s, 2H), 3.21 (s, 4H), 3.42 (t, J = 6.0 Hz, 4H). HRMS (ESI): calcd. for m/z
C1.H7CIN;O,, [M+H]* 350.1127, found 350.1131. HPLC (100% MeOH): tg = 4.069 min,
96.17%.
LT 18

|
s
H

NH,

(

6-50-N 7 - (2- IR -5- % S W 4,5

B 6-F-N'-(2-F-5- T S IR HL W E-4,5- [#(0.35 mmol)#& T 5 mL DMF #1, JnA
DIPEA (1.5 mmol) FTHE k(1.0 mmol), 7£ 50 ‘CF&M 5h, RMNHEH L8 ZBERQ20 mL)H
FE, KBE(10 mL x 3), WAIGEALAGEE:, AVLERTKERBRIN T, BeT, S3I008H M,
FI CH5CN 33, T4, U 71.4%; m.p. > 250 °‘C; 'H NMR (300 MHz, DMSO-dg) 6 8.70 (s,
1H), 8.32 (s, 1H), 8.08-7.86 (m, 2H), 7.29 (d, J = 9.0 Hz, 1H), 5.46 (s, 2H), 3.73 (s, 4H), 2.99
(s, 4H). HRMS (ESD): calcd. for m/z Ci14sHisCINgOs, [M+H]" 351.0967, found 351.0967.
HPLC (100% MeOH): tg = 7.041 min, 98.84%.
ST 19

Wy

e
®
L
6-5-N"-(2-(4- 2. FEWR IR - 1-3E)-5- Rl FE SR I ) W g -4, 5- i

PR SZE ] 18 A0 2 (I TR, B 1- 2 0% I8 5 450 bk 1) 2 ([ 4, URCZR 46.7%:;
m.p. 185 °C - 187 "C;'H NMR (300 MHz, CDCl3) 6 9.34 (s, 1H), 8.32 (s, 1H), 8.18 (s, 1H),
7.93 (dt, J = 8.8, 2.7 Hz, 1H), 7.27-7.20 (m, 1H), 3.60 (s, 2H), 3.08-2.93 (m, 4H), 2.70 (s, 4H),
2.53 (qd, J = 7.2, 2.7 Hz, 2H), 1.16 (td, J = 7.3, 2.7 Hz, 3H). HRMS (ESD): calcd. for m/z

10
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Ci6H21CIN;Oo, [M+H]* 378.1440, found 348.1449. HPLC (100% MeOH): tr = 4.542 min,
97.65%.
L] 20
oz«dj@m

6-S-N-(2-(4- PR TR LR 8- 1- -5l ik S 4,5~ — fie

RS 18 23R 2 i & T705, BT 1-FF PR R 98 5 e e bk ) g € [0 4, Wi 58.9%;
m.p. 223 C - 225 C; '"H NMR (300 MHz, CDCl3) § 9.35 (d, J = 2.7 Hz, 1H), 8.32 (s, 1H),
8.21 (s, 1H), 7.92 (dd, J = 8.7, 2.7 Hz, 1H), 3.62 (s, 2H), 2.96 (t, J = 4.7 Hz, 4H), 2.87 (s, 4H),
1.78-1.71 (m, 1H), 0.56-0.51 (m, 2H), 0.49-0.44 (m, 2H). HRMS (ESD): calcd. for m/z
C17H21CIN;Os, [M+H]* 390.1440, found 390.1446. HPLC (100% MeOH): tg = 4.811 min,
99.31%.
S 21

cl

{}mm,
on
2-(4-2 - ((5-AIL-6-FMEIE -4-5) I )-4- B IL IR I IRIR-1-08) - 1- B
FERR S 18 AP IR 2 BT, FH 2-(WRWR-1-225) .- 1 -5 7% 480 Mo DB 1) 26 £ 3] 44,

W# 76.4%; m.p. 202 “C-204 ‘C;'H NMR (300 MHz, CDCls) 6 9.33 (s, 1H), 8.32 (s, 1H),
8.15 (s, 1H), 7.94 (d, J = 8.7 Hz, 1H), 7.27 (s, 1H), 3.70 (s, 2H), 3.64-2.46 (m, 2H), 3.02 (s,
4H), 2.78 (s, 4H), 2.68 (s, 2H), 2.57 (s, 1H). HRMS (ESI): calcd. for m/z Ci¢HyoCIN;O3,
[M+H]* 394.1389, found 394.1387. HPLC (100% MeOH): tg = 7.347 min, 96.12%.
St 22

6-F-N" - (5-HFE-2-(4- TR FENRIGE - 1-J) Wi -4, 5- %

T HES 5] 18 S0 2 (R 48 77925, FH 12 SR g 2 45 o W 1) 25 € [ 4, i 76.4%;
m.p. > 250 °C; '"H NMR (300 MHz, CDCls) 6 9.39 (d, J = 2.7 Hz, 1H), 8.35 (s, 1H), 8.25 (s,
1H), 7.97 (dd, J = 8.9, 2.6 Hz, 1H), 7.39-7.28 (m, 3H), 7.06-6.90 (m, 3H), 3.54 (s, 2H), 3.44 (t,
J=4.9 Hz, 4H), 3.16 (t, J = 4.9 Hz, 4H). HRMS (ESD): calcd. for m/z C20H20CIN;O,, [M+H]*
426.1440, found 426.1449. HPLC (100% MecOH): tg = 4.905 min, 95.52%.
Lt 23

11
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° <\N}NH=
Y OGO
N N
d p-—y

(3" (565U -4-H) B4 - (4-FFHEVRIE-1-06) - (113 -4-H0) (g Iikft)

o=
=}

I A-FC3-REIE - (11RO -4-ER IR BRI A&

H 4--1-5-2 TR (5.0 g, 22.8 mmol)VAETE 1,4- 5 7SFA(100 mL), JIA@E-(F
AR R ENERE (273 mmol) T, IIABKIRH (14.8 g, 45.6 mmol) FIE L = 1)
Pd(PPhs),Cly, No AR4 R EI 20 h, S EERFEEALFIABRER S, BT )5 ML S A )2 b (—
SFGE: PR =50:D)EAGEE, UZE 69.9%; m.p. 145°C -147 °C. 'H NMR (300 MHz,
CDCl3) §8.31-8.13 (m, 3H), 7.88-7.59 (m, 1H), 8.28 (m, 3H), 7.42-7.36 (m, 1H), 3.94 (s, 3H).
m/z (EI-MS): 276.2 [M]*.

R 2 A - (4-FRRURIR-1-38)- 3R, - (110K -4-FR IR R R I A%

FHRSCHEG] 1 PR 1 K& T57E, B 2-F-5-Re SR el 4 -3 - [1,1-
BRIEHE] -4-FRIR P ERAS B t[il44s, YR 93.8%;m.p. 130°C-132 °C; '"H NMR (300 MHz,
CDCl3) §8.11 (dd, J = 6.8, 1.9 Hz, 2H), 8.05 (d, J = 2.3 Hz, 1H), 7.44 (dd, J = 8.6, 2.3 Hz,
1H), 7.68-7.61 (m, 2H), 7.21 (d, J = 8.6 Hz, 1H), 3.95 (s, 3H), 3.16 (t, J = 4.7 Hz, 4H), 2.61 (t,
J =4.7 Hz, 4H), 2.38 (s, 3H). m/z (EI-MS): 356.2 [M]".

AR 3 3 HE-4 - (4-FFIEIRR-1-0E) - [1,1-BRORHE] -4-FR 1% FR R A o 46

14 - (A-FFHEIRE-1-J5)-3 -8 - [1,1-FCK] 4R F ER(12.9 mmol)iA T FEEH,
TIANEAL &/ PA/C, Hy 397 N =i 3HE 20, digie T8 K A @A, B 90.4 %; m.p.
229°C -231 °C; 'H NMR (300 MHz, CDCl3) 5§ 8.07 (d, J = 8.5 Hz, 2H), 7.61 ((dd, J = 6.7, 1.8
Hz, 2H), 7.09 (d, J = 8.5 Hz, 1H), 7.03 (m, 2H), 4.06 (s, 2H), 3.93 (s, 3H), 3.01 (t, J = 4.4 Hz,
4H), 2.61 (s, 4H), 2.38 (s, 3H). m/z (EI-MS): 326.2 [M]*.

W 4 3 - (5-RIE-6- MR- FUE )4 - (4-FFRIRR- 1) - [1, 1K) 4-FR 1R
FR R P 1] %

i 4,6- F-5-REFEMELE(7.40 g, 38.11 mmol)iA T PUEIKIE(50 mL)d, IMA=Z8%
(3.17 mL, 22.86 mmol), 0°C TN 3-&Ik-4' - (4-FFLIRME-1-3E) - [11-BREE] 4-5%
W F R VUSRI AR, TR =R 6h, BET, MMEEREENCE TR FIE =
100: )7 3 m lfilfh, AT AORABET, I SnCL(3 &) 4 h, HWLAN
BRER VN VR T EAEA S, g, JEUHH AR ABE YRS (4 x 20 mL), P8R 2. 1R
CBRZER(4 x 50 mL), SIFANE, T8, RTHEIKAGEE, WE 457%; mp.
209°C-210 °C;'H NMR (300 MHz, DMSO-ds) J 8.53-8.42 (m, 1H), 8.23 (s, 1H), 7.96-7.90

12
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(m, 3H), 7.70 (d, J = 8.4 Hz, 2H), 7.46-7.42 (m, 1H), 7.26 (d, J = 8.3 Hz, 1H), 5.36 (s, 2H),
3.93 (s, 3H), 3.57 (t, J = 4.6 Hz, 4H), 2.87 (t, J = 4.7 Hz, 4H), 2.24 (s, 3H). m/z (EI-MS):
453.2 [M]*.

RS 3 - ((5-AKE-6-FMEIE-4- S5 H )4 - (4-FFREIRER-1-5E) - [1L1-IR] 4-FRIRIY
il 2%

B3 - ((5-EHL-6-EUENE-4- I Z )4 - (4-FREIRE-1-58) - [1L1-BEAEHE) 4-1%
VAT FEE(50 mL)H, INIANESEALE(I M, 10 mL), =iE$HEF: 2h, Al IMHCL T &
KRBT, v, TS A AR, 12 80.0%; m p. > 250 °C; 'H NMR (300 MHz,
DMSO-dq) 6 8.33-8.28 (m, 2H), 8.10 (s, 1H), 7.86-7.84 (m, 2H), 7.80 (s, 1H), 7.13-7.11 (m,
2H), 6.88 (d, J = 2.0 Hz, 1H), 5.42 (s, 2H), 3.54 (t, J = 4.6 Hz, 4H), 2.35 (t, J = 4.7 Hz, 4H),
2.24 (s, 3H). m/z (EI-MS): 439.3 [M]*

B 6: HARF:(3"- ((5-FHE-6- SN -4-J) ZE)-4" - (4-FHEIRWE-1-58) - [1,1-BC0R)
-4 ) (ML R A ) R ] 1 1] %

W3 - (G-E -6 G IE 43 Z )4 - A-FSENRIE 1) - [L1-BEFEE] 4B
FE(0.1 g, 0.26 mmol)i&E T- DMF(10 mL)H, MIA45 4 7] BOP (0.22g, 0.49mmo) M = 2 i%
(0.12 mL, 0.88 mmol), Z S+ 30 min 5 AIAEMKO0.39 mmol), =HEHFE 12 h 5, 14
SR BLBABIAIK H1(50 mL), Z R ZEEFER(3 x 50 mL), AHLZHITKERERIN T-1E, 1LuE,
BT, HENEaifh(CEF b FEE = 503 Ak, R 67.8%;m.p. 225 C-
227 C;'H NMR (300 MHz, DMSO-ds) 6 8.45 (d, J = 13.6 Hz, 2H), 7.90 (s, 1H), 7.69 (d, J =
7.9 Hz, 2H), 7.49 (d, J = 7.7 Hz, 2H), 7.42 (d, J = 8.4 Hz, 1H), 7.27 (d, J = 8.2 Hz, 1H), 5.39
(s, 2H), 3.61 (s, 4H), 3.35 (s, 4H), 2.98-2.90 (s, 4H), 2.64 (s, 4H), 2.34 (s, 3H). HRMS (ESI):
caled. for m/z CagH3oCIN;O,, [M+H]* 508.2222, found 508.2223. HPLC (80% methanol in
water): tg = 3.507 min, 98.81%.

St 24

Cl

{5 o
O~
3" - ((5-RAAE-6-AMEIE-4- A FL)-4" - (4-FFEIRME-1-JE)-N-Q-"G kL 2. HL) - [1,1-F
] - 4B
FIRSEHER] 23 IR 6 MBI L, H 2-1OMk 23t 1- e B g kg (A, gl
55.8%;m.p. 230 ‘C-232 °‘C;'H NMR (300 MHz, DMSO-dg) 6 8.45 (s, 1H), 8.27-8.22 (m, 2H),
7.92-7.90 (m, 3H), 7.71 (d, J = 8.0 Hz, 2H), 7.45 (d, J = 8.2 Hz, 1H), 7.26 (d, J = 8.4 Hz, 1H),

5.39 (s, 2H), 3.58 (s, 4H), 3.40-3.34 (m, 4H), 2.90 (s, 4H), 2.61 (s, 4H), 2.44 (s, 4H), 2.31 (s,

13
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3H). HRMS (ESI): calcd. for m/z CasH35CINgO,, [M+H]" 551.2644, found 551.2639. HPLC
(80% methanol in water): tg = 3.196 min, 98.91%.

SEia ] 25
O e
& )N
OO

3" - ((5-RIE-6-FMENE-4-FE) A HFE)-4" - (4-FIIEIRIGE-1-9)-N-3-T AR T 8) - [1,1-3%
IR - WA BRI

R SEH ] 23 PR 6 WM& T, H 3-NOMRTR - - B e kA R A, e
48.9%;m.p. 210 “C-212 “C;'"H NMR (300 MHz, DMSO-de) d 8.53-8.42 (m, 1H), 8.28 (d, J =
2.8 Hz, 1H), 8.23 (s, 1H), 7.96-7.90 (m, 3H), 7.70 (d, J = 8.4 Hz, 2H), 7.46-7.42 (m, 1H),
7.26 (d, J = 8.3 Hz, 1H), 5.36 (s, 2H), 3.57 (t, J/ = 4.6 Hz, 4H), 3.32-3.30 (m, 2H), 2.87 (t, J/ =
4.7 Hz, 4H), 2.51-2.49 (m, 4H), 2.37-2.32 (m, 6H), 2.24 (s, 3H). HRMS (ESI): calcd. for m/z
CaoH3,CINgO,, [M+H]" 565.2801, found 565.2801. HPLC (80% methanol in water): tg =
3.974 min, 96.00%.
St 26
3" - (5-EHE-0-HMNE-4-H) & HE)-N, N- 4" - (4-FIEIRR-1-0E) - [1,1-5K] -4-
F B

ISt 23 IR 6 Kbl ik, AL ek B 4, WEE 78.9%;m.p.
142 “C-145 “C;'H NMR (300 MHz, DMSO-ds) J 8.24 (s, 1H), 7.70 (s, 2H), 7.56-7.41 (m,
5H), 7.02 (s, 1H), 5.57 (s, 2H), 3.19-3.97 (m, 10H), 2.75 (s, 4H), 2.43 (s, 3H). HRMS (ESI):
caled. for m/z CosHagCIN,O, [M+H]" 466.2117, found 466.2121. HPLC (80% methanol in
water): tg = 2.489 min, 95.56%.
St 27

(3" - ((5-AHE-6-F B NE -4-F) 2 FL)-4"- (4-FFEURME-1-55) - [1,1-FKIK] -4-58)(4- LR e
-1-4) F

RRSEHER) 23 B 6 MMl & ik, o O1-F RRUR R e ke ot Ak, IR
56.9%:;m.p. > 250 ‘C; 'H NMR (300 MHz, DMSO-de) 6 8.54 (d, J = 13.6 Hz, 2H), 7.90 (s,

14
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1H), 7.68 (d, J = 7.9 Hz, 2H), 7.45 (d, J = 7.7 Hz, 2H), 7.39 (d, J = 8.4 Hz, 1H), 7.27 (d, J =
8.1 Hz, 1H), 5.35 (s, 2H), 3.61 (s, 4H), 3.35 (s, 4H), 2.98-2.90 (s, 4H), 2.64 (s, 4H), 2.34 (s,
3H), 2.30 (s, 3H). HRMS (ESI): calcd. for m/z Co7HasCINgO, [M+H]" 521.2937, found
521.2937. HPLC (80% methanol in water): tg = 4.094 min, 98.10%.

Kt 28

— N=
é <;‘ j/}’NHz

BRIV Nanw
o = -

3" - ((5-RAAE-6-FMENE -4- ) A A )-N-(3-(— F LR L) A 5E)-4" - (4-FFREIRIE-1-2%) -
[1,1-1CK] -4-F i

RSB 23 B, 6 WK%k, N, N B3R 13- R Bk as g i 1A,
52 38.9%;m.p. 232 °C - 234 “C;'H NMR (300 MHz, DMSO-dq) 6 8.66 (s, 1H), 8.26-8.20
(m, 2H), 7.93-7.88 (m, 3H), 7.73 (d, J = 9.8 Hz, 2H), 7.47 (s, 1H), 7.29 (s, 1H), 5.44 (s, 2H),
3.08-2.90 (m, 8H), 2.77 (s, 6H), 2.50 (s, 4H), 1.90 (s, 4H), 1.28-1.23 (m, 2H). HRMS (ESI):
caled. for m/z Ca7HisCINgO, [M+H]" 523.2695, found 523.2695. HPLC (90% methanol in
water): tg = 3.409 min, 98.88%.
Kt 29

cl

O -
N NH;
N

NH

HN
I\ N e
o — p—

3" - ((5-EF-6- MM NE -4-F ) FE)-4"- (4- TP AEURWR - 1-2 )-N-(2-(NE I g - 1- ) 2.3 -
[11,1-BRAHE] -4- F e i

FZRESERER] 23 IR 6 Ml ik, 1 2-(HLg fe-1-38) £0-1-2 8 B mkag (€ 4,
5% 37.8%:m.p. 241 ‘C-243 "C; '"H NMR (300 MHz, DMSO-de) 6 8.67 (s, 1H), 8.25-8.22 (m,
2H), 7.93-7.88 (m, 3H), 7.73 (d, J = 9.8 Hz, 2H), 7.47 (s, 1H), 7.29 (s, 1H), 5.64 (s, 2H),
3.64-3.62 (m, 2H), 3.38-3.34 (m, 6H), 3.12 (s, 4H), 2.54 (s, 2H), 2.48 (s, 2H), 2.36 (s, 3H),
1.93 (s, 4H). HRMS (ESI): calcd. for m/z CasH3sCINgO, [M+H]* 535.2695, found 535.2690.
HPLC (100% methanol): tg = 7.516 min, 98.64%.
St 30

3" - ((5-FHE-6-F B NE-4-F) ZHE)-N-(3-FR B )4 - (4-F DR IR-1-45) - [1,1-ICK]
- A F P frg

15
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HRSLHE ] 23 IR 6 WHIRIE, A 3-ZAEN-1-BE B Bk Ag O e A, i
50.7%;m.p. 189 °‘C-192 °C; 'H NMR (300 MHz, DMSO-ds) é 8.45 (d, J = 7.2 Hz, 1H),
8.30-8.19 (m, 2H), 7.93-7.90 (m, 3H), 7.72-7.69 (m, 2H), 7.43 (d, J = 8.4 Hz, 1H), 7.26 (d, J
= 8.4 Hz, 1H), 5.37 (s, 2H), 4.49-4.47 (m, 1H), 3.51-3.45 (m, 4H), 2.88 (s, 4H), 2.52-2.50 (m,
4H), 2.27 (s, 3H), 1.74-1.64 (m, 2H). HRMS (ESD): caled. for m/z CysH3CIN;O,, [M+H]*
496.2222, found 496.2217. HPLC (80% methanol in water): tg = 2.384 min, 96.63%

St 31

Cl

e

3" -((5- B Hk-6- S E -4- J B )-N- 5 T H-4'- (4-FRBEWR G- 1058 )- [1,1-BK K] -4- R I i

RSt 23 AR 6 WM& TE, R -2-FOS g A b ik, Y 63.8%;m.p.
184 °‘C-186 C;'H NMR (300 MHz, DMSO-ds) 6 8.27-8.22 (m, 2H), 7.91 (d, J = 8.1 Hz, 2H),
7.71 (s, 1H), 7.59 (d, J = 8.0 Hz, 2H), 7.43-7.30 (m, 2H), 7.04 (d, J = 8.2 Hz, 1H), 5.54 (s,
2H), 4.12 (s, 1H), 3.33 (s, 4H), 3.07 (s, 4H), 2.82 (s, 3H), 1.18 (s, 6H). HRMS (ESI): calcd.
for m/z CosH3oCIN;O, [M+H]* 480.2279, found 480.2276. HPLC (80% methanol in water): tg
=3.601 min, 96.77%.
St 32

Cl

i) NH@N_
IR 1 1-(4-1R-2-FH IR A )-4- FRJR IR R (1) | 2%

A 2-F-5-IR A ZE(10.0 g, 45.4 mmol) ¥A7E DMF (20 mL) ', Jii\ DIPEA (9.5 mL,
54.6 mmol)Fl 1- B FLNRHE(6.6 mL, 54.6 mmol), 80 CHiFt 8h f&, H MR A 100 mL
K, IR CBRZEE(3 x 100 mL), A HLZHToKERERIN T, i8, BeT19 5 b,
W% 95.0 % ; '"H NMR (300 MHz, CDCl3) § 7.91 (d, J = 2.4 Hz, 1H), 7.57 (dd, J = 8.8, 2.4
Hz, 1H), 7.04 (d, J = 8.8 Hz, 1H), 3.08 (t, J = 4.9 Hz, 4H), 2.58 (t, J = 4.9 Hz, 4H), 2.37 (s,
3H). m/z (EI-MS): 300.0 [M]".

PR 2. 5-YR-2-(4- FEEWR - 1-8) Rl 1) ol 4%

B 1-(4-1R-2-TE 3 R HE)-4- L NR%(12.9 g, 43.14 mmol)IE T F EE(100 mL)H , I fE
&R PA/C, EARYT, ZIE N 2 h, 13, BT3B b4, 2 89 %; m.p. 165-167
°C;'H NMR (300 MHz, CDCl3) 8.84-6.79 (m, 3H), 4.01 (s, 2H), 2.89 (s, 4H), 2.45 (s, 4H),
2.35 (s, 3H). m/z (EI-MS): 270.0 [M]*.

16
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B3 N - (5-TR-2-(4- TP FERIE-1-56) 2K 5 )-6- M e-4,5- I %

PR SEHm] 23 S0 BR 4 W8 0 % 3 k-4 - (4-FR R IGR-1-0E) - [1L1-IEOR
-4-FR IR RS el 5-1R-2-(4- R R WR-1-J8) 2K i, 43 1 Bl 4R o USCEE 72.5%;m.p. 196-198
°C;'"H NMR (300 MHz, CDCl3) §8.26 (s, 1H), 6.84-6.79 (m, 3H), 8.10 (s, 1H), 5.34 (s, 2H),
2.89 (s, 4H), 2.45 (s, 4H), 2.34 (s, 3H). m/z (EI-MS): 397.1 [M]".

BT A BRI N (4R R4 RRIRE-1-3E) - [1L1-BK] -3-35)-6-EM I e-4,5-
FEH ] %

BN o (5-IR-2-(4-F RIS 1- ) R - 6- G M -4,5- — i (1.0 g, 2.5 mmol) & T
L4- 5N 30 mLyH, NN 4-Z IR (2.9 mmol) FIBRERH: (1.6 g, 5 mmol)FfiE{L
B Pd(PPhs),Cly, ZSRY FIEIE 20 h, it BERR LML IR RS, B T8, =2
Prosaith( &b FEE =50 DA AR, I0E 67.3%; mp. 212 'C-214 C;'H
NMR (300 MHz, DMSO-de) 6 8.16 (d, J = 8.1 Hz, 2H), 7.90 (s, 1H), 7.65 (d, J = 8.2 Hz, 2H),
7.55(d, J = 8.4 Hz, 2H), 7.37 (d, J = 8.4 Hz, 1H), 7.26 (d, J = 8.2 Hz, 1H), 5.43 (s, 2H), 5.15
(s, 2H), 3.17 (s, 4H), 3.06 (s, 4H), 2.75 (s, 3H). m/z (EI-MS): 410.2 [M]*HPLC (100%
methanol): tg = 7.489 min, 95.67%.

St 33

a

2
OL o

N-(3"- ((5-FFL-6-F Mg -4- ) H FL)-4"- (4-FFHENRIBR-1-38) - [1,1-BK] -4-38)PUS-2H -
MLt MR -4 PP B fr

H5 VY S -2H-ME I -4- 2 1% (0.35 mmol)¥& T DMF (8 mL)H', /A BOP (0.26 g, 0.59
mmol) M = Z (0.1 mL, 0.88 mmol), Z iF i+ 30 min 5 IMASLHEH] 32 (0.12 g, 0.29 mmol)
FIEBHE 12 h, K RPIEFEIN 50 mL KH, HZEE ARG x 50 mL)ZEE, oK BT
B, g, BT EERH RN B A (R R B =50: DA GEE, U 78.5%;
m.p. 207 ‘C-209 C;'H NMR (300 MHz, DMSO-d) § 9.99 (s, 1H), 8.21 (s, 1H), 7.90 (s, 1H),
7.68 (dd, J = 8.4, 5.9 Hz, 3H), 7.57 -7.54 (m, 2H), 7.38-7.35 (m, 1H), 5.38 (s, 2H), 3.94-3.90
(m, 3H), 3.37-3.35 (m, 2H), 2.92 (s, 4H), 2.76 (s, 4H), 2.43 (s, 3H), 1.72-1.69 (m, 4H).
HRMS (ESI): caled. for m/z Co7H3,CIN;O,, [M+H]* 522.2379, found 522.2377. HPLC (80%
methanol in water): tg = 4.280 min, 95.50%.
S 34
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cl

(e
“Hoo-
N-(3" - ((5-AJ-6- Mg -4-FL )2 3h)-4" - (4-FFREWRIBR-1- 0 - [1,1-3R] 4-0E) - 1-F 2
WK -4 FF
F RSt 33, 44 VU -2H-MEME-4- PR IR 85 B pl 1-FFRIRIE -4- PR 1R, 193 A (A il 14,
W2 63.6%; m.p. 157 ‘C-160 C;'H NMR (300 MHz, DMSO-ds) 6 10.19 (s, 1H), 8.22 -8.19
(m, 2H), 7.95 (s, 1H), 7.69 (d, J = 8.4 Hz, 2H), 7.57 (d, J = 8.7 Hz, 2H), 7.36 (d, J = 8.4 Hz,
1H), 7.24 (d, J = 8.1 Hz, 1H), 5.42 (s, 2H), 2.99-2.90 (m, 5H), 2.85 (s, 4H), 2.73 (s, 3H), 2.53
(s, 4H), 2.49 (s, 3H), 2.03-1.99 (m, 4H). HRMS (ESI): calcd. for m/z CogHssCINgO, [M+H]*
535.2695, found 535.2710. HPLC (80% methanol in water): tg = 4.518 min, 98.25%.
STt 35

N-(3"- ((5- & JE-6- FMEWE-4-JE) Z I )-4"- (4- FF SR IGE-1-30)- [ 1,17 BB | -4- ) BR Lt Y e i
FZRESEREY] 33, R VYR -2H-IEME-4- R IR B S CRER IR, 193] A taldl A, e
80.1%; m.p. 256 “C-258 ‘C;'H NMR (300 MHz, DMSO-de) § 9.91 (s, 1H), 8.18 (d, J = 8.2
Hz, 2H), 7.90 (s, 1H), 7.69 (d, J = 8.3 Hz, 2H), 7.55 (d, J = 8.4 Hz, 2H), 7.37 (d, J = 8.4 Hg,
1H), 7.26 (d, J = 8.2 Hz, 1H), 5.43 (s, 2H), 3.17 (s,4H), 3.06 (s, 4H), 2.75 (s, 3H), 2.34-2.30
(m, 1H), 1.76 (t, J = 12.5 Hz, 4H), 1.42 (t, J = 11.6 Hz, 2H), 1.33-1.09 (m, 4H). HRMS (ESI):
caled. for m/z CogH34CIN,O, [M+H]" 520.2586, found 520.2584. HPLC (90% methanol in
water): tg = 4.003 min, 97.87%.
Kt 36

N-(3" - (5-FF:-6-FMEIE-4-F5) R FE)-4" - (4- FFFEIRE-1-5E) - [1,1-FBEOK] -4-3%) T 8%
R SERES] 33, KSR -2H-HLIH-4- RIS B IE T 1R, AEIAGEE, 3 79.7%:;
m.p. 196 ‘C-198 “C;'H NMR (300 MHz, DMSO-de) ¢ 10.00 (s, 1H), 8.21-8.16 (m, 2H), 7.90
(d, J=6.0 Hz, 1H), 7.71-7.69 (m, 2H), 7.59-7.54 (m, 2H), 7.38 (d, J = 7.8 Hz, 1H), 7.27 (d, J
= 8.2 Hz, 1H), 5.44 (s, 2H), 3.51-3.46 (m, 4H), 3.27-3.16 (m, 4H), 2.88 (s, 3H), 2.32-2.27 (m,
2H), 1.68-1.58 (m, 2H), 0.96-0.89 (m, 3H). HRMS (ESI): calcd. for m/z C,sH3;CINO,
[M+H]" 480.2273, found 480.2274. HPLC (80% methanol in water): tg = 4.696 min, 96.97%.
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SETER] 37

g™
N-(3" - ((5-RF-6-HIENE-4-F) R IE)-4" - (4-FFEIRIE-1-2E) - [1,1-8K0K] -4-35) 7K 7 g
i

SR 33, MG VU 2H-MEE-4- RS S SoR R R, BRIk, WE 77.9%;
m.p. > 250 ‘C;'"H NMR (300 MHz, DMSO-dg) 6 10.00 (s, 1H), 8.21-8.16 (m, 2H), 7.90 (d, J
= 6.0 Hz, 1H), 7.71-7.69 (m, 2H), 7.59-7.54 (m, 2H), 7.38 (d, J = 7.8 Hz, 1H), 7.27 (d, J = 8.2
Hz, 1H), 5.44 (s, 2H), 3.51-3.46 (m, 4H), 3.27-3.16 (m, 4H), 2.88 (s, 3H), 2.32-2.27 (m, 2H),
1.68-1.58 (m, 2H), 0.96-0.89 (m, 3H). HRMS (ESI): calcd. for m/z CogHasCIN;O, [M+H]*
514.2117, found 514.2115. HPLC (90% methanol in water): tg = 3.889 min, 95.09%.
S 38

I NN ne
o =/

(3" ((5-ZF-6- G g -4- ) ) 2- 4" (4-FFBENRIBR-1-8) - [1,1-BKOR] -4-B)(d-FR A
Wi 15~ 1-3) AR i
TR SCHEg] 32 U 4 Wkl & 757, 1 4R ETEIIIR B R 2-F4- R ARG, 13

e (a4, R RR S 23 AR 6 (il & 7%, K Wbk 4l 1-FF LR IBR AT 1 £ [
2 43.1%; m.p. 182 “C-184 “C;'"H NMR (300 MHz, DMSO-dg) 6 8.12 (s, 1H), 7.80 (s, 1H),
7.68 -7.65 (m, 2H), 7.60 (dd, J = 7.5, 2.0 Hz, 1H), 7.10 (dd, J = 7.5, 2.0 Hz, 1H), 6.93 (d, J =
7.3 Hz, 1H), 6.82 (d, J = 2.0 Hz, 1H), 5.36 (s, 2H), 3.55 (t, J = 5.1 Hz, 4H), 3.30 (t, J = 5.1 Hz,
4H), 2.85 (t, J = 4.7 Hz, 4H), 2.53 (s, 4H), 2.34 (s, 3H), 2.32 (s, 3H). HRMS (ESI): calcd. for
m/z Co7Ha,CIFNO, [M+H]* 539.2444, found 539.2443. HPLC (80% methanol in water): tg =
4.156 min, 95.21%.
STt 39
N*-(3-F IE-4-(4- PR LR BR-1- 3 - (1,136 -3-00)-6- G e 1--4,5- i

PR ST 32 DU 4 &7, B 4-F R IRINR B 4 il 3- AR R, il 545 2
R, W 69.4%; m.p. 215 “C-217 “C;'H NMR (300 MHz, DMSO-d) 6 8.23 (s, 1H),
8.17 (s, 1H), 7.90 (s, 1H), 7.23 (d, J = 6.4 Hz, 2H), 7.07 (d, J = 7.7 Hz, 1H), 6.80 (s, 1H), 6.73
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(d, J=7.6 Hz, 1H), 6.53 (d, J = 8.0 Hz, 1H), 5.36 (s, 2H), 5.17 (s, 2H), 2.85 (s, 4H), 2.61 (s,
4H), 2.25 (s, 3H). HRMS (ESD): caled. for m/z CyHpuCIN7, [M+H]* 410.1854, found
410.1852. HPLC (100% methanol): tgr = 7.491 min, 95.66%.

L] 40

N-(3"- ((5-FHE-6- S e -4- ) e )-4"-(4- FF AL IR R -1-38)-[ 1,1- KK 3-8 VU -2H-Tik
R -4- PR I fr

P HESEHtA9] 33 1Rl 4 7025, A SE ) 32 B Bl SE Al 39, 1531 1 (4 [l 4, Y 65.0%;
m.p. 212 ‘C-214 °C; 'H NMR (300 MHz, DMSO-de) 0 9.99 (s, 1H), 8.24 (s, 1H), 8.19 (s, 1H),
7.89 (s, 2H), 7.59 (d, J = 8.0 Hz, 1H), 7.44-7.19 (m, 4H), 5.38 (s, 2H), 3.91 (d, J = 10.9 Hz,
2H), 3.47-3.35 (m, 3H), 2.86 (s, 4H), 2.54 (m, 4H), 2.24 (s, 3H), 1.70 (s, 4H). HRMS (ESI):
caled. for m/z Co7H3,CIN;O,, [M+H]* 522.2379, found 522.2368. HPLC (100% methanol): tg
=7.105 min, 98.72%.
St 41

O\!f" ava
N-(3" - ((5-RH-6-F Mg -4- 3L )& Ih)-4" - (4-FFRIRBR-1-3E) - [1,1-56K] -3-3E) - 1-FF 3t
WIR W& -4- FF It frig

RS 34 BIHIA 5, KL 32 F RSkt 39, 198 QA A, (i
56.9%; m.p. 158 ‘C-160 ‘C;'H NMR (300 MHz, DMSO-de)  9.95 (s, 1H), 8.24 (s, 1H), 8.18
(s, 1H), 7.89 (s, 2H), 7.59 (d, J = 8.3 Hz, 1H), 7.39-7.19 (m, 4H), 5.38 (s, 2H), 2.86-2.83 (m,
4H), 2.80 (s, 1H), 2.57-2.51 (m, 4H), 2.22 (s, 3H), 2.15 (s, 3H), 1.89-1.82 (m, 2H), 1.79-1.58
(m, 4H), 1.22 (s, 2H). HRMS (ESI): calcd. for m/z CagH3sCINgO, [M+H]* 535.2695, found
535.2702. HPLC (100% methanol): tg = 7.252 min, 95.45%.

SEER] 42
oo

OO
6-5-N ¥ - (4-FF A Ik -4-(4- T FEOR R 1-5E) - [1,1-IBCH] -3- 0 ) mE0E-4,5- %
RS 32 SDUR 4 B &5, o A-E B ORI e 4- AR ORI R, 433
A, 2 59.9%; mp. 211 “C-213 C;'H NMR (300 MHz, DMSO-d) 6 8.24 (s, 2H),
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7.90 (s, 1H), 7.57 (d, J = 7.9 Hz, 2H), 7.40-7.35 (m, 3H), 7.24 (d, J = 8.3 Hz, 1H), 5.37 (s,
2H), 5.22 (s, 1H), 4.52 (s, 2H), 2.85 (t, J = 4.5 Hz, 4H), 2.53 (s, 4H), 2.24 (s, 3H). m/z
(EI-MS): 425.2 [M]*. HPLC (80% methanol in water): tg = 4.590 min, 99.44%.

Lt 43

cl

Q_@_NH@._

6-S-N 7 - (5-(WRHA-3-J2)-2-(4- F BEWR k- 1- ) 0 e -4, 5- — Jie

PR SEHER] 32 DUR 4 I, 1 4- IR IR B 4 il 3- MR OREIER, 19315
A, UE 70.1%; m.p. 164 ‘C-166 “C;'H NMR (300 MHz, DMSO-dg) 6 8.23 (s, 1H) ,
7.90 (s, 1H), 7.54 (d, J = 7.5 Hz, 1H), 7.43 (s, 1H), 7.07 (d, J= 7.7 Hz, 1H), 6.91 (d, J=7.4
Hz, 1H), 6.82 (s, 1H), 6.53 (d, J = 8.0 Hz, 1H), 5.36 (s, 2H), 2.85 (s, 4H), 2.61 (s, 4H), 2.25 (s,
3H). HRMS (ESI): calcd. for m/z C19H2CINGO, [M+H]* 385.1538, found 385.1538. HPLC
(90% methanol in water): tg = 6.859 min, 96.26%.
Lt 44

<l

T

6- 58 -N-(2-(4- F FEWR IR - 1) -5- (VR - 5 -k 2R )W 4.5 i

MRSt 32 SDUR 4 &5, A A-E AR S e 4-mE e R, 231 E
tafF A, W 45.8%; m.p. 189 “C-191 “C;'H NMR (300 MHz, DMSO-dg) 6 9.17 (s, 1H), 9.10
(s, 2H), 8.57 (s, 1H), 7.80 (s, 1H), 7.10 (dd, J = 7.5, 2.0 Hz, 1H), 6.99 (d, J = 7.4 Hz, 1H),
6.82 (d, J = 2.0 Hz, 1H), 5.32 (s, 2H), 2.85 (s, 4H), 2.54 (s, 4H), 2.34 (s, 3H). HRMS (ESI):
caled. for m/z Ci1oH»nCINg, [M+H]" 397.1651, found 397.1653. HPLC (80% methanol in
water): tg = 3.973 min, 97.50%.
St 45

cl

)N,

6-50-N"-(2-(4- P BENRIE - 1-0)-5- (L IE-4- ) T IS IE-4,5- i
FRRSERER] 32 LI 4 IG5, W A-E IR R ik 4- M 25A0Eg, 1530
[ AR, IR 44.2%; m.p. 202 C-204 °C;1H NMR (300 MHz, DMSO-dg) 6 8.83 (s, 1H), 8.69
(d, J=5.1Hz, 2H), 7.80 (s, 1H), 7.75 (s, 2H), 7.10 (dd, J = 7.5, 2.0 Hz, 1H), 6.94 (d, J =7.5
Hz, 1H), 6.82 (s, 1H), 5.54 (s, 2H), 3.30 (t, J = 5.1 Hz, 4H), 2.85 (t, J = 4.7 Hz, 4H), 2.54 (s,
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4H), 2.34 (s, 3H), 2.32 (s, 3H). m/z (EI-MS): 411.1 [M]*. HPLC (100% methanol): tg = 7.074
min, 96.00%.
LIt 46

el

1-(3- ((5-ZAJk-6- SR IE -4-J2 ) e )-4-(4- LR - 1-J) R L )- 1H-1,2,3- = M4 2 1% F
IR 1 4-(4-F LR E- 1- 3 )-3- R 9 2 e (1 i 4%

1 4-F-3-THEZEL(S g, 32 mmol)¥AfEAE 2550 mL)H, A DIPEA (7.9 mL, 47.8
mmol) I 1-F BENRIE(5.3 mL, 67.8 mmol), [FIE 12 h, H S B IE 45 20 Co il 4ok i,
ZHEES, Mg, T, K 95.5%; m.p. > 250 °C; 'H NMR (300 MHz, DMSO-ds) 6 7.06
(d, J = 8.6 Hz, 1H), 6.76 (s, 1H), 6.69 (d, J = 8.5 Hz, 1H), 5.34 (s, 2H), 2.70 (t, J = 4.4 Hz,
4H), 2.27 (s, 4H), 2.09 (s, 3H). m/z (EI-MS): 237.1 [M]".

W2 1-(4-B -2 HE ORI )-4- R IR R 1) il %

B 4-(4-FFFENRIER-1-58)-3- A8 3L 28 F%(5.0 g, 21.25 mmol)¥A£E 2M [ HCL 1, vk && At
TN NaNO; (2.2 g, 31.8mmol) 7K IF (12 mL), fEVKIBEAF FHHE 30 min, JIAS
BALEN(2.8 g, 42.5 mmol), FFEFIEIIE 2 h, RSV 2M [ NaOH 84 £ pH = 9~10
FELAF AR, U, UK 87.7%: m.p. 88-91°C;'H NMR (300 MHz, DMSO-de)
87.48 (d, J=2.2 Hz, 1H), 7.34-7.20 (m, 2H), 2.85 (t, J = 4.7 Hz, 4H), 2.31 (t, J = 4.8 Hz, 4H),
2.11 (s, 3H). m/z (EI-MS): 262.1 [M]".

PR 3 1-(4-(4-F BEWR R - 1-8)-3- i B R R )- 1 H-1,2,3- = MR- 4-FR IR P IR ) o) 2%

B 1-(4-B R IL-2- M FL IR I )-4- FILUREE (2.0 g, 7.6 mmol)iAfRAE (50 mL) I TH
SRR FFEE(1.8 g, 22.8 mmol), BEJEINA Cul (0.14 g, 0.76 mmol) F! DIPEA (1.2 mL, 7.6
mmol) [FI3 48 ho IPERRZE Cul, JEBIETAHLY, MO OB AR A . i
# 61.7%; m.p. 159-161°C; 'H NMR (300 MHz, DMSO-d) 0 9.45 (s, 1H), 8.36 (d, J = 2.7
Hz, 1H), 8.11-8.01 (m, 1H), 7.42 (d, J = 9.1 Hz, 1H), 3.80 (s, 3H), 2.99 (t, J = 5.4 Hz, 4H),
2.35 (t, J = 5.2 Hz, 4H), 2.13 (s, 3H). m/z (EI-MS): 369.2 [M + Na]".

IR 4: 1-3-FFE-4-(4-F HENRGR-1-8) 2050 -1H-1, 2, 3- = Me-4-FR 1% F IS (1) il &%

W 1-(4-(4- T DR IE-1-38)-3- R R RE)- 1 H-1,2,3- = E-4- R IS (1.7 g, 4.9 mmol)
BAEREEGS0 mL)F, IAERER PA/C, SR F=ESH 6 h, EIERZE PA/C,
PEVR T34 L A . I 85.3%; mup. 194-197 °C;'H NMR (300 MHz, DMSO-dg) 6 9.28
(s, 1H), 7.28 (d, J = 1.9 Hz, 1H), 7.07 (d, J = 1.9 Hz, 2H), 5.15 (s, 2H), 3.90 (s, 3H), 2.87 (t, J
=4.5 Hz, 4H), 2.53 (br s, 4H), 2.26 (s, 3H). m/z (EI-MS): 317.2 [M |*.
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IR 5 BARTE -3 - ((5-Z FHE-6- S e -4- ) U Jk ) -4-(4- F BENRIGR - 1-386) 7 E)-1H-1, 2,
3- MR- FR T IR ) )

B SCiE ] 23 WD BR 4 (46 0, 15 3-EUE-4 - (- R RRURIGR-1-08) - [1L1-IEOK
F] 4B PSR R 1-(3- -4 (4- IR R 1) ) 1H-1,2,3- = Ik-4- R 1% F I,
Bk A mEE, W 65.9%; m.p. 231 °C - 233 “C;'H NMR (300 MHz, DMSO-dg) d 9.46 (s,
1H), 8.62 (s, 1H), 8.34 (s, 1H), 7.95 (s, 1H), 7.64 (d, J = 8.6 Hz, 1H), 7.37 (d, J = 8.7 Hz, 1H),
5.44 (s, 2H), 3.89 (s, 3H), 2.88 (s, 4H), 2.51 (s, 4H), 2.23 (s, 3H). HRMS (ESI): calcd. for m/z
C19H2,CIFNgO», [M+H]" 444.1657, found 444.1660. HPLC (90% methanol in water): tg =
3.775 min, 97.63%.
STt 47

cl

)
(1-(3- ((5-ZH-6-5Us g -4-J ) S ik )-4-(4- FF FEWR MR - 1-J) R L )- 1H-1,2,3- = -4 Ty (g ik
X)) B i
BB 1 1-3- ((5-EI-6-FME g -4- ) F I )-4-(4- FF LR R - 1- ) 8 )-1H-1,2,3- =14~
FRER I &

RS 23 AR 5 (1T, 3 - (5-2FE-6- UM NE-4-JE ) 2 k)4 - (4-F1
WRIE-1-J%) - [LI-BEORZEE] 4-RBPMRE A 1-3 - ((5-Z FE-6- T -4- 55 ) 2
He)-4-(4-F HEWRIGE- 1-3) R 5)-1H-1,2,3- = W4 FR 1% FR G, 19K (A a4, U 87.6%; m.p.
232 ‘C-234 ‘C;'"H NMR (300 MHz, DMSO-dg) 6 12.20 (s, 1H), 9.36 (s, 1H), 8.62 (s, 1H),
8.34 (s, 1H), 7.95 (s, 1H), 7.63 (d, J = 8.7 Hz, 1H), 7.38 (d, J = 8.7 Hz, 1H), 5.47 (s, 2H), 2.90
(s, 4H), 2.53 (s, 4H), 2.34 (s, 3H). HRMS (ESI): calcd. for m/z CigHaCIFNoO,, [M+H]*
430.1488, found 430.1492. HPLC (90% methanol in water): tg = 3.548 min, 99.16%.

22 BARFEMI(1-(3- (5-FFE-6- G IE -4- 3L ) & Ik )-4-(4- FF LR R 1-3E) 2K 3E)-1H-1,2,3-
A (R KA ) R R ) 1]

FHESETE] 23 IR 6 Wkl & T8, B 3 - (5-EFE-6- R NE-4-J5) 7 Jk)-4' - (4-F A
WRIGR-1-J%) - [1,1-FCORHRE] -4- Rl 1-3 - ((5-(HE-6- Mg -4- 58 ik )-4-(4-F
FEWRWE-1- ) K )-1H-1,23- =M 4- R 1%, B2k AGRE K. WFE 683%; mp.
200 ‘C-202 “C;'H NMR (300 MHz, DMSO-ds) 6 9.20 (s, 1H), 8.60 (s, 1H), 8.53 (t, /= 5.8 Hz,
1H), 8.34 (s, 1H), 7.94 (s, 1H), 7.62 (d, J = 8.7 Hz, 1H), 7.37 (d, J = 8.6 Hz, 1H), 5.45 (s, 2H),
3.58 (1, J = 4.5 Hz, 4H), 3.45-3.36 (m, 4H), 2.91 (t, J = 4.5 Hz, 4H), 2.60 (s, 4H), 2.44 (s, 4H),
2.30 (s, 3H). HRMS (ESD): caled. for m/z CuHzCIFN{;0,, [M+H]" 542.2502, found
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542.2500. HPLC (80% methanol in water): tg = 4.612 min, 99.65%.
LRt 48

Q\L <\§NH2

1-(3- ((5-2 - 6- S e -4- J ) U L )-4-(4- FF LR BB - 1- ) 2R 5L )-N-(3- B AR T 6 )- 1H-1,2,
3- =4 F R

FEHR ST 24 T, 3 - (5-ZHE-6-F Mg -4-58) 2 5 )-4' - (4-F FEIRIGE-1-
By - [LU-BREE] 4RI R 1-3 - ((5-RIk-6- UM NE -4-J) B Ik )-4-(4- T SR %R
1)) 1H-1,2,3-Z - 4- 5318, BBKAGEE. 1 65.9%; m.p. 203 'C-205 C;'H
NMR (300 MHz, DMSO-dq) d 9.19 (s, 1H), 8.82 (t, J = 5.6 Hz, 1H), 8.59 (s, 1H), 8.34 (s, 1H)
7.94 (s, 1H), 7.62 (d, J = 8.7 Hz, 1H), 7.36 (d, J = 8.7 Hz, 1H), 5.45 (s, 2H), 3.61 (s, 4H),
3.36-3.33 (m, 4H), 2.90 (s, 4H), 2.58 (s, 4H), 2.40 (s, 4H), 2.28 (s, 3H), 1.73-1.68 (m, 2H).
HRMS (ESI): caled. for m/z CasH34CIEN;,0,, [M+H]* 556.2660, found 556.2662. HPLC (80%
methanol in water): tg = 4.457 min, 98.27%.
STt 49

S
e

(1-(3-((5-RHk-6-FIE E -4-F ) R IL)-4-(4- P FEWRWR-1-F) K HE)-1H-1, 2, 3-=M-4-Jk)(4-F
FEWRIR-1-3E) PR

PR SEHm] 25 Rl T, B 3 - ((5-FIE-6- FMNE -4- B Z L )-4' - (4-FF BLIR G- 1-
F)-[1,1-IRTR I ) -4- R P 5 il 1-(3-((5- R - 6- S g -4 J ) S JL ) -4-(4- FP LR R 1- L) 2
H)-1H-1,2,3- =M -A-FRIR, 19 31K (A 4 [F 4 10K 46.2%; m.p. 225 'C-228 C;'H NMR (300
MHz, DMSO-de) 69.19 (s, 1H), 8.72 (s, 1H), 8.52 (s, 1H), 8.34 (s, 1H) 7.94 (s, 1H), 7.62 (d, J
= 8.7 Hz, 1H), 7.37 (d, J = 8.7 Hz, 1H), 5.45 (s, 2H), 3.76 (s, 4H), 3.39 (s, 4H), 2.93 (s, 4H),
2.68 (s, 4H) 2.22 (s, 3H), 2.15 (s, 3H). HRMS (ESI): calcd. for m/z C23H3CIFN;,0, [M+H]*
512.2396, found 512.2397. HPLC (90% methanol in water): tg = 3.707 min, 98.00%.
St 50

| c
N N=
[ J <N N
N NH
02\@N VR N/_\N_
Nsy \—

p—

1-(3-((5-Z FE-6- S W -4-FE ) G Ik )-4-(4- F LR R - 1- 288 ) R L )-N,N- — FR k- 1H-1,2,3- = 1
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-4- B

T BRI 27 & 718, B 3 - ((5-EHE-6- SN -4- ) U )4 - (4-FF IR IE-1-
) - [LU-BOREE] 4-BRBEB A 1-G - ((5-FIE-6-FM e -4-F) F It )-4-(4- FF FL IR R
BRI -1H-1,2,3- T IARIR, HERkAAFEE. 18K 66.6%; mp. 215 T-217 C;'H
NMR (300 MHz, DMSO-ds) 6 9.84 (s, 1H), 9.18 (s, 1H), 8.62 (s, 1H), 8.27 (s, 1H) 7.95 (s,
1H), 7.68 (s, 1H), 7.44 (s, 1H), 5.52 (s, 2H), 3.58 (s, 4H), 3.30 (s, 6H), 3.04 (s, 4H), 2.88 (s,
3H). HRMS (ESI): calcd. for m/z CaoHpsCIFN 40, [M+H]* 457.1974, found 457.1966. HPLC
(80% methanol in water): tg = 4.203 min, 98.52%.
LI 51

Cl

1-(3 - ((5-ZFE-6-F MBI -4-38) 2 E)-4-(4- F HEIR MR- 1- D) 28 F)-N, N- - HE-1H-1,2,3-=
A4 FR i frz

SR 26 [ T7IE, B 3 - ((5-EHE-6-FMRNE -4-JE) B )4 - (4-F IR IEE-1-
) - [LI-BRORIE] AR 1-3 - ((5-FFE-6- M IE -4-JE ) I )-4-(4- T RE IR R
13RI 1H-1.2, 3- T4 R IR, Rk AR A IR 66.6%; m.p. 215 T-217 C;'H
NMR (300 MHz, DMSO-ds) 6 9.84 (s, 1H), 9.18 (s, 1H), 8.62 (s, 1H), 8.27 (s, 1H) 7.95 (s,
1H), 7.68 (s, 1H), 7.44 (s, 1H), 5.52 (s, 2H), 3.58 (s, 4H), 3.30 (s, 6H), 3.04 (s, 4H), 2.88 (s,
3H). HRMS (ESI): caled. for m/z CaoHasCIEN 160, [M+H]* 457.1974, found 457.1966. HPLC
(80% methanol in water): tg = 4.203 min, 98.52%.
St 52

, cl

_N> <Nj7NH
e

NH
NN N\ e
d = =

1-(3 - ((5-Z FH:-6- S B IE -4-J5) 28 JE)-4-(4- FF FEWR R - 1- 08 R )-N-2-( . AR E L) 4
H)-1H-1,2,3-= M4 B B i

FHES 51 28 A48 T8, O 3 - (5~ HE-6- SURIE-4- )R )4 - (4- T HENRIR-1-
By - (LU 4RI B 1-G-((5- -6 FUBIE -4-F U ) -4-(4- T HEVR IR 1-
YR 1H-1,2,3-Z -4 5R1R, B3Rk AGEE. WK 39.9%; mp. 149 ‘C-152 C;'H
NMR (300 MHz, DMSO-de)  9.84 (s, 1H), 9.18 (s, 1H), 8.62 (s, 1H), 8.54 (s, 1H), 7.95 (s,
1H), 7.68 (d, J = 8.7 Hz, 1H), 7.44 (d, J = 8.7 Hz, 1H), 5.46 (s, 2H), 3.08-2.90 (m, 6H), 2.77
(s, 6H), 2.50 (s, 4H), 1.90 (s, 4H), 1.28-1.23 (m, 2H). HRMS (ESI): caled. for m/z
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Cx»H30CIFN;; 0, [M+H]* 500.2402, found 500.2404. HPLC (80% methanol in water): tg =
4.157 min, 98.88%.
St 53
1-(3 - ((5-%FE-6- S M e -4- ) B 5 )-4-(4- F IR R - 1- 8 ) 2R Rk )-N-(2- (ML i - 1-3) 44
H-1H-1, 2, 3-= -4 FI i

PR ST 29 RT3, 3" - (5-AHE-6- A g -4- ) Z S )-4' - (4-FIEIRIE-1-
By - [LV-BORIE] AR -3 - ((5-FIE-6- 5 E-4- I ) E U )-4-(4- F RE DR R
13RI -1H-1,2,3- T 4501, BERKABE A, 10K 40.7%; m.p. 172 T-175 C;'H
NMR (300 MHz, DMSO-dg) 6 9.19 (s, 1H), 8.72 (s, 1H), 8.52 (s, 1H), 8.34 (s, 1H) 7.94 (s,
1H), 7.62 (d, J = 8.7 Hz, 1H), 7.37 (d, J = 8.7 Hz, 1H), 5.45 (s, 2H), 3.64-3.62 (m, 2H),
3.38-3.34 (m, 6H), 3.12 (s, 4H), 2.54 (s, 2H), 2.48 (s, 2H), 2.36 (s, 3H), 1.93 (s, 4H). HRMS
(ESI): caled. for m/z CaH3CIEN;;O, [M+H]® 526.2553, found 526.2543. HPLC (80%
methanol in water): tg = 4.211 min, 99.19%.
SE 5 54

<:j;~w
platate

3"-((5-Z -6~ FMEIE -4- ) 2 3)-2 - J-N, N- - F -4 (4-FR IR - 1- 45 - [1,1-BK0K] 4-
FR I e
I 1-1R-2.4- -3 E IR ] 4

TEVKHT A N il 2 TR ER (10 mL)5 =B R (50 mL) R GV, NN 2,6- - Ffig 4
(5.0 g. 31.4 mmol), NI N-JRACT B L (6.15 g, 34.5 mmol), SMIRAEZ
BERHEE 18 h, BN BEIAVKK(100 mL), 28R ZEE(3 x 50 mL)AE, AHUZH 2M
SRR, KRR T4, 108, Be T, B ailiRi6.6 2), 77 90.0%; 'H NMR
(300 MHz, CDCl3) 0 7.78 (m, 1H), 7.28-7.16 (m, 1H). m/z (EI-MS): 237.9 [M |*
AP 2, 4RG3 - [ 1-BOR] -4-FR IR R A ) A

PRI SEHER 23 53R 1 KU1 510005 4-1R I-F RS R B ol 1-7R-2.4- F-3-THFE 0K,
52 65.0%. 'H NMR (300 MHz, CDCl3) 6 7.98 -7.96 (m, 2H), 7.91-7.87 (m, 1H), 7.58-7.55
(m, 2H), 7.19-7.15 (m, 1H), 3.95 (s, 3H). m/z (EI-MS): 294.1 [M ]*.
3 T4 - (4-FFIEURR-1-08)-3 - A - [0, 1T ] -4 B R R R A
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FHESLE B 23 AP UR 2 (& 00 4-F-3 -0k - [11-TRSRE] 4-FR IR PR 2 4
N2, ARG - [ 1R 4-RIRFER. I 88.2%; mup. 112 C -115 C;'H
NMR (300 MHz, DMSO-de) 6 8.02 -7.99 (m, 2H), 7.69-7.62 (m, 3H), 6.98 (d, J = 8.6 Hz,
1H), 3.95 (s, 3H), 3.39 (t, J = 4.7 Hz, 4H), 2.54 (t, J = 4.6 Hz, 4H), 2.34 (s, 3H).m/z (EI-MS):
3741 M.

W4 3RFE-2-T-4 - (- FRIRE-1-3E) - [0, 1R -4- B IR R A

P MBS 23 DUR 3 (W] & 770G 4 - (4-FRRIRME-1-50)-3- 828 - [1,1-BEK] -4-
RIEPER Ny 2--4 - (4-FHENRIGE-1-58)-3- Al E - [1L1-IBCOREE] 4R FEHI IR .
i 73.5%; m.p.162 C-165 ‘C;'H NMR (300 MHz, DMSO-ds) d 8.01 -7.99 (m, 2H), 7.68
-7.66 (m, 2H), 6.75 (dd, J = 7.5, 5.7 Hz, 1H), 6.58 (d, J = 7.5 Hz, 1H), 4.35 (s, 2H), 3.95 (s,
3H), 3.39 (t. J = 4.7 Hz, 4H), 2.54 (t, J = 4.7 Hz, 4H), 2.34 (s, 3H). m/z (EI-MS): 344.2 [M .
AERS: 3 - (5-AHE-6-FMENE-4-FL) 2 F)-2- 4" - (4-FFIEIRIR-1-38) - (1,108 -4-
FRIR TS ) i

T HESEHE] 23 IR 4 W& T 1200 3-E k-4 - (4-FIRERIGR-1-08) - [1,1-0K0K] 4-
RIRPEREHON 3-F 24 - G-FREIRGR-1-5) - [L1-BOR] 4R B, Y
55.7%; m.p. 222 ‘C-225 ‘C;'H NMR (300 MHz, DMSO-de) ¢ 8.11 (s, 1H), 8.01 -7.99 (m,
2H), 7.80 (s, 1H), 7.62 -7.60 (m, 2H), 7.12 (dd, J = 7.5, 5.7 Hz, 1H), 6.65 (d, J = 7.5 Hz, 1H).
5.35 (s, 2H), 3.95 (s, 3H), 3.34 (1, J = 4.7 Hz, 4H), 2.57(1, J = 4.7 Hz, 4H), 2.39 (s, 3H).
HRMS (ESI): calcd. for m/z CosHpCIFNGO,, [M+H]* 471.1706, found 471.1707. HPLC (80%
methanol in water): tg = 2.744 min, 99.52%.

AR 6: 3" - ((5-AF:-6-MENE-4-FE) I )-2'- 4" - (4-FFEIRIE-1-3) - [1,1-8K0K] -4-8
T P 1) 52

FHESETE] 23 IR 5 WIHI & 71200 3" - (-2 FE-6- A NE-4-F5) = Jk)-4' - (4-F Rk
WE-1-48) - [L1-BRORHE] -4- PRI R B4 3" - ((5-ZHE-6- Mg -4- ) 2 ik )-2'- -4 -
(A-FHEWRIE-1-35) - [1,1-BCK] 4-RIRFEG. PP IR 80.4%; m.p. > 250 'C;'H NMR
(300 MHz, DMSO-dg) d 8.11 (dd, J = 5.3, 2.2 Hz, 3H), 7.80 (s, 1H), 7.69 -7.67 (m, 2H), 7.12
(dd, J =7.5, 5.7 Hz, 1H), 6.66 (d, J = 7.5 Hz, 1H), 5.35 (s, 2H), 3.93 (s, 3H), 3.34 (t, J = 4.7
Hz, 4H), 2.57 (s, 4H), 2.32 (s, 3H). m/z (EI-MS): 457.2 [M [".

IR T: BARTE 3" - ((5-AFE-6-FMEIE -4- 55 2 3E)-2 - -N, N-HE4" - d-FFER
We-1-48) - [1,1-1ER] -4- B B e 1y ) 4%«

B ST 23 S5 3R 6 JSAIK 1] 4 )7 1% o YEE 77.5%; m.p. 158 "C-160 C;'H NMR (300

MHz, DMSO-de) 6 8.03 (s, 1H), 7.71 (s, 1H), 7.60-7.46 (m, 4H), 7.40 (t, J = 8.5 Hz, 1H),
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7.00 (d, J = 8.6 Hz, 1H), 5.49 (s, 2H), 2.99-2.98 (m, 6H), 2.87 (s, 4H), 2.38 (s, 4H), 2.18 (s,
3H). HRMS (ESI): caled. for m/z Co4H27CIFN;O, [M+H]* 484.2202, found 484.2203. HPLC
(80% methanol in water): tg = 3.448 min, 95.30%.

St 55:

<N_
NH;
o L

pTata et

(3"-((5- A F-6- G g -4- ) & )2 - i -4"-(4- FF AL R IR -1-58)-[ 1, 17- R 2R |-4- 228 ) (NS IpfA ) FPY
Lz]

FERESEREE] 54 MBI & 7o ARG S ok, R 84.7%; m.p. 145 C -
148 °C;1H NMR (300 MHz, DMSO-d) 6 8.05 (s, 1H), 7.72 (s, 1H), 7.54 (dd, J =8.5, 5.4 Hz,
4H), 7.41 (t, J = 8.5 Hz, 1H), 7.03 (d, / = 8.6 Hz, 1H), 5.48 (s, 2H), 3.61 (s, 4H), 3.34 (s, 4H),
2.98 (s, 4H), 2.65 (s, 4H), 2.38 (s, 3H). HRMS (ES): caled. for m/z CagHaoCIEN;O,, [M+H]*
526.2128, found 526.2122. HPLC (80% methanol in water): tg = 3.560 min, 98.66%
SETE] 56

yatates

3" - ((5-EHE-6- M IE -4- ) F AL )2 -4 - (4 FIEDRIR-1-5)-N-2- D AR 2.3 -
(111, 1-FRIRIE ]-4- FF Bt fie

FZESERER 54 HOH] % TR PR B BN 2-HIk 2 - 1-%, ER 74.9%; m.p.
199 “C-202 “C;'"H NMR (300 MHz, DMSO-dq) 6 8.48 (t, J = 5.5 Hz, 1H), 8.09 (s, 1H), 7.90
(d, J=8.1 Hz, 2H), 7.71 (s, 1H), 7.59 (d, J = 7.9 Hz, 2H), 7.41 (t, / = 8.5 Hz, 1H), 7.00 (d, J
= 8.5 Hz, 1H), 5.50 (s, 2H), 3.57 (s, 4H), 3.41-3.38 (m, 2H), 2.91 (s, 4H), 2.49 (s, 4H), 2.42 (s,
6H), 2.21 (s, 3H). HRMS (ESI): calcd. for m/z CagH34CIFNgO,, [M+H]" 569.2550, found
569.2548. HPLC (80% methanol in water): tg = 3.634 min, 98.88%.

S 57
) ol
@2 L
OO0

3" - ((5-FHE-6- S IE -4- ) B -2 -4 - (4- F IR R BE-1-JE)-N-(3- G kAR P L) -
[L.11,1- BRI ] -4-

PSR 54 H & TR R RS 3-E MR L1, UK 65.2%; mup.
202 "C-205 ‘C;'H NMR (300 MHz, DMSO-dq) 6 8.46 (t, J = 5.7 Hz, 1H), 7.96 (s, 1H), 7.81
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(d, J=8.2 Hz, 2H), 7.31 (t, J/ = 8.6 Hz, 2H), 6.90 (d, J = 8.7 Hz, 1H), 5.40 (s, 2H), 3.47 (t, J =
5.4 Hz, 4H), 3.21-3.19 (m, 2H), 2.80 (s, 4H), 2.28-2.22 (m, 10H), 2.09 (s, 3H), 1.60 (t, J=7.1
Hz, 2H). HRMS (ESI): caled. for m/z C9H37CIFN3O,, [M+H]" 583.2706, found 583.2707.
HPLC (80% methanol in water): tg = 3.601 min, 97.46%.

LTt 58
( <:‘_GNH2
O O NCN—

(3" - (5-FS-6- M e -4- 55 5h)-2'- -4 (4- LRI 1-0) - [1,1-52K] 4-J5)d-2. 0
WR & 1- 5 ) i

ZIRSEHEY] 54 BOH %I ERE R R Oy 1- 38R, IR 64.8%; mp.
229 ‘C-232 “C;'H NMR (300 MHz, DMSO-dq) 6 8.05 (s, 1H), 7.71 (s, 1H), 7.57 (d, J = 8.2
Hz, 2H), 7.47 (d, J = 8.1 Hz, 2H), 7.39 (t, J = 8.5 Hz, 2H), 7.00 (d, J = 8.7 Hz, 1H), 5.49 (s,
2H), 3.61 (s, 2H), 2.91 (s, 4H), 2.38-2.34 (m, 10H), 2.20 (s, 3H), 1.17 (t, / =7.1 Hz, 2H), 1.01
(t, J = 7.1 Hz, 2H). HRMS (ESD): calcd. for m/z CogH34CIFNO, [M+H]" 553.2587, found
553.2596. HPLC (80% methanol in water): tg = 3.794 min, 97.08%.

St 59
0}0} <\::<_/Q_NH2
HN: NCN*

N-(3" - ((5-ZAF=-6- I -4-38) 2 )2 - F-4" - (4-FFREWRIR-1-45) - [1L1-BKCOK] - 4-55)
VY Z-2H- Al Feg -4- 77 I i
W 2 4RG3 U-BCOR] -4- BRI A

PR SEHER 23 53R 1 HIH1 & 51000 4-1R 1-F L8 ol 1-71R-2,4- F-3-THFE 0K,
2 69.0%; m.p. 136 “C-138 C;'H NMR (300 MHz, DMSO-d) 6 7.87-7.83 (m, 1H), 7.24-
7.22 (m, 2H), 7.15 (dd, J = 9.0, 7.5 Hz, 1H), 6.72-6.70 (m, 2H), 5.24 (s, 2H). m/z (EI-MS):
251.1 [M ]

IR 20 2G4 - (4-F SRR - 1-58)-3 - AR 1, 1R ] -4- R il 4%

P SLHER] 23 0 IR 2 (I & 700G 4-F-3-R3E - [, 1R 4R R P B i
N2 A T3 R LUK -4, U R 88.2%; mup. 145 "C-147 “C;'H NMR (300 MHz,
DMSO-ds) 6 8 7.60 (dd, J = 7.4, 5.8 Hz, 1H), 7.25 — 7.18 (m, 2H), 6.96 (d, J = 7.5 Hz, 1H),
6.77 — 6.71 (m, 2H), 5.24 (s, 2H), 3.20 (t, J = 4.6 Hz, 4H), 2.54 (t, J = 4.6 Hz, 4H), 2.34 (s,
3H). m/z (EI-MS): 331.2 [M ]*.
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IR 3: N-(2-F-4' - (4- IR IGE-1-8)-3"- B =1, 1-BROR ] -4-45) DY & -2H- ML g -4- F Bl 1)
il % -

HRESEIEK] 33 RMANHI BRI, B N -(4-EIE-4-4-F IR 1-38) - [1,1-568)
-3-3E)-6-FIHNE-e-4,5- LBy 2-F-4' - (4-FIIEIRE-1-J5)-3 - R 3 [ 1,1- 0K -4-JiZ,
2 88.2%; m.p. 166 "C-168 “C;'H NMR (300 MHz, DMSO-d) 6 9.52 (s, 1H), 7.63 (dd, J =
7.5, 5.7 Hz, 1H), 7.42 -7.38 (m, 4H), 6.99 (d, J = 7.5 Hz, 1H), 3.95-3.92 (m, 2H), 3.53-3.50
(m, 2H), 3.20 (t, J = 4.7 Hz, 4H), 2.54 (t, J = 4.7 Hz, 4H), 2.65 -2.60 (m, 4H), 2.08-2.01 (m,
2H), 1.83-1.76 (m, 2H). m/z (EI-MS): 443.2 [M ]*.

IR 40 BRI N-B" - ((5-ZJE-6- S NE-4-8) 2 )2 /4" - (4-FFIEIRIEE-1-5) -
[11-FKPK] - -4-J5) DU & -2 H-HE I -4- R e 1 i 4%

PG SEHE ] 23 PR 3 MIADER 4 RS %75, BREY 59, =B 36.6%;
m.p. >250 ‘C; '"H NMR (300 MHz, DMSO-ds) J 9.56 (s, 1H), 8.25 (s, 1H), 7.80-7.77 (m, 3H),
7.41-7.39 (m, 2H), 7.07 (dd, J = 7.5, 5.7 Hz, 1H), 6.68 (d, J = 7.3 Hz, 1H), 5.43 (s, 2H),
3.52-3.49 (m, 4H), 3.34 (t, J = 4.6 Hz, 4H), 2.70-2.67 (m, 1H), 2.44 (s, 4H), 2.22 (s, 3H), 2.06
-1.99 (m, 2H), 1.85-1.78 (m, 2H).. HRMS (ESI): calcd. for m/z C»7;H3,CIFN;0O,, [M+H]*
540.2285, found 540.2276. HPLC (90% methanol in water): tg = 3.656 min, 98.94%.

LTt 60

Cl

p Lo
° HN,Q,,
N-(3" - ((5-H-6-5UME W -4- 36 BUHE) -2 4" - (4-FOBEIRIGE-1-08) - [L1-IBEK] - o
-4-J)-1- F L WRIE -4- FF B i
B 1 N-2-FR-4'-(4- PP LR IGE-1-58)- 3" R B[ 1, 1- KR -4- ) 1- R IR v -4 FF I e 1
%

IS 59 SUR 3 IR TE, R DY SE AL TE-4- R B S 1- H IR -4-
W # 75.3%; m.p. 170 "C-172 “C;'"H NMR (300 MHz, DMSO-ds) 6 9.55 (s, 1H), 7.63 (dd, J =
7.5,5.7 Hz, 1H), 7.40 (s, 4H), 6.98 (d, J = 7.5 Hz, 1H), 3.22 (t, J = 4.7 Hz, 4H), 2.99-2.93 (m,
6H), 2.64-2.58 (m, 4H), 2.37 (s, 3H), 2.29-2.24 (m, 2H), 2.09-2.02 (m, 2H), 1.71 -1.64 (m,
2H). m/z (EI-MS): 455.2 [M ]*.
PR 2. HARTH) N-B" - ((5-AHE-6-F Mg -4-H) 2 5L)-2- 4" - (4-FHRIRIE-1-45) -
(1 1-BE2K] - AHEIE-4-J)-1- R L WRIGE -4- R e 1) ) -«

IR SEHE ] 23 IR 3 MIADER 4 RS %, BRI ED 60, =P 35.3%;
m.p. >250 °C;'H NMR (300 MHz, DMSO-ds) 6 9.66 (s, 1H), 8.18 (s, 1H), 7.80 (s, 1H), 7.63

30



WO 2020/172932 PCT/CN2019/079160

(d, J =175, 2H), 740 (d, J = 7.6, 2H), 7.08-7.05 (m, 1H), 6.61 (d, J = 7.5 Hz, 1H), 5.30 (s,
2H), 3.20 (t, J = 4.9 Hz, 4H), 3.01-2.96 (m, 6H), 2.63-2.60 (m, 4H), 2.37 (s, 3H), 2.21-2.18
(m, 4H), 2.07-2.02 (m, 4H). HRMS (ESI): calcd. for m/z C2sH34CIFNO, [M+H]* 553.2607,
found 553.2606. HPLC (80% methanol in water): tg = 3.168 min, 97.33%.

Kt 61

g <\:§Nuz
Ve tgW
N-(3" - ((5-AFE-6-FMENE-4-F) A FE)-2-F-4" - 4-FFFIRME-1-55) - [L1U-BEK] - WRNE
4-3)-2-(PY S -2 H-NHE PR -4- 3 2. B i
IR 1 N-QQ-F-4 - (4-FHREIRE-1-J5)-3 - AL 1, 1- K] -4-8)-2-(VY - 2H- Ak e -4-J%)
T i (1) i

PR St 59 AR 3, VYL E-4- FF BR B 45l DU AL i -4- B8, W22 68.9 %: mup.
148 "C-150 “C;'"H NMR (300 MHz, DMSO-dq) 6 7.80 -7.77 (m, 2H), 7.70 (s, 1H), 7.65-7.63
(m, 1H), 7.39 (d, J = 7.5 Hz, 2H), 6.94 (d, J = 7.5 Hz, 1H), 3.90-3.87 (m, 2H), 3.55-3.51 (m,
2H), 3.24 (t, J = 4.7 Hz, 4H), , 2.60 (s, 3H), 2.38 (t, J = 4.7 Hz, 4H), 2.15 (d, J = 7.0 Hz, 2H),
2.05-1.99 (m, 1H), 1.20-1.17 (m, 4H). m/z (EI-MS): 457.2 [M [".
IR 2 BARE N-(B"- ((5-ZHE-6-F Mg -4- 5 2 JE)-2- /4" - (4-FFHEIREE-1-5E) -
[L1-BROR] - WRIE-4-J)-2- (VY& -2 H- LR -4- ) 2 B R i) il &

R SCHt ] 23 R 3 P IR 4 BURHI&TE, BEET 61, =P IE 38.6%;
m.p. >250 ‘C;'H NMR (300 MHz, DMSO-dq) 6 8.24 (s, 1H), 8.11 (s, 1H), 7.80 (s, 1H), 7.40
(s, 4H), 7.15-7.12 (m, 1H), 6.73 (d, J = 7.5 Hz, 1H), 5.42 (s, 2H), 3.55-3.50 (m, 4H), 3.53 (t, J
= 4.6 Hz, 4H), 2.48 (s, 4H), 2.26 (s, 3H), 2.15 (d, J = 7.0 Hz, 2H), 2.03-2.01 (m, 1H),
1.70-1.64 (m, 4H). HRMS (ESI): calcd. for m/z CysH33CIFN7O,, [M+H]* 554.2441, found
554.2440. HPLC (80% methanol in water): tg = 3.524 min, 99.10%.
SEjEf] 62

i FNH,Q_

2-FHE-N-(3" - ((5-AH-6-HMENE-4-FE)ZFE)-2-F]-4" - (4-FHEIRIE-1-28) - [1IHRORHE)
4-3E)-3-FR AL T
B (1- (254" - (4-FFERIGE-1-J5)-3 - Al A5 - [1,1-TCOK] -4-38) &0 )-3- FR B T 26 1-
AT -2- ) B IR I ) A
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P IR SCHtt] 59 A0 5R 3, 7 DY S8R g -4- PR R 5 48 S GRU T 38U ) S T, IR 69.0%; mp.
108 ‘C-110 “C;'"H NMR (300 MHz, DMSO-de) 6 9.63 (s, 1H), 7.64-7.61 (m, 3H), 7.44-7.42
(m, 2H), 7.39 (s, 3H), 6.98 (d, J = 7.5 Hz, 1H), 4.13-4.12 (m, 1H), 3.75-3.72 (m, 2H),
3.31-3.27 (m, 2H), 2.79-2.77 (m, 2H), 2.63-2.61 (m, 1H), 2.60 (s, 3H), 2.24-2.22 (m, 2H),
1.44 (s, 9H), 0.94-0.88 (m, 6H). m/z (EI-MS): 530.3 [M ]".

AR 2 BEARTY) 2-EHE-N-3" - (5 HE-6- S IE -4- ) B IE)-2- 4" - (4-FFEIRGR-1-
Fey - [ UHRRIE] -4-3)-3- FRRE T It fi 4 1) 4%

NSt 23 P8R 3 MBI 4 BRI B & 775, 2L A 62, =& 46.9%, m.p.
189 ‘C-192 “C;'H NMR (300 MHz, DMSO-ds) J 8.00 (s, 1H), 7.74-7.71 (m, 3H), 7.45 (s,
2H), 7.33 (t, J = 8.5 Hz, 1H), 6.96 (d, J = 7.2 Hz, 1H), 5.47 (s, 2H), 3.15-3.12 (m, 1H), 2.86 (s,
4H), 2.36 (s, 4H), 2.16 (s, 3H), 1.95 (s, 2H), 1.17 (s, 1H), 0.93 (s, 3H), 0.86 (s, 3H). HRMS
(ESD): caled. for m/z CaHzCIFNgO, [M+H]* 527.2444, found 527.2449. HPLC (80%
methanol in water): tg = 3.858 min, 99.62%.

Kt 63

>_H F NH
/_\

2- 2 HE-N-(3" - ((5-’5\%-6-;%&%‘%-4-%)%%)—2‘-%-4" - (4-FRAEIRIBR- 1) - [0, 1IR3
-4-F)-4- B TR
B (1 - (-4 - (- FFFEIRE-1-J8)-3 - 0L - [1,1-0K] 4- )& 5 -4- AR T
- 1A -2 3 U R R ) o 6

RSt 59 AU BR 3, K VU S ML I -4- B B 4 B GRU T AR IS R, W 67.2%;
m.p. 114 “C-116 ‘C;'H NMR (300 MHz, DMSO-dg) 6 9.46 (s, 1H), 7.65-7.62 (m, 1H),
7.45-7.42 (m, 4H), 6.95 (d, J = 7.5 Hz, 1H), 6.24 (s, 1H), 4.04-4.01 (m, 1H), 3.87-3.82 (m,
2H), 3.31-3.25 (m, 2H), 2.79-2.74 (m, 2H), 2.25-2.19 (m, 4H), 1.98-1.92 (m, 2H), 1.71-1.65
(m, 1H), 1.44 (s, 9H), 0.96-0.90 (m, 6H). m/z (EI-MS): 544.3 [M ]*.
IR 2 ERRFEY 2-FIHE-N-(3" - ((5-FIE-6-FMR e -4-JE) Z I )-2 - F-4" - (4-FF BENRIR-1-
By - [ VBRIRE] -4-J)-4- B 3 Rk e 11 ) 4%

FHE ST 23 IR 3 M IR 4 KRR & T, BEMEY 63, =D 47.6%;
m.p. 182 “C-185 C;'H NMR (300 MHz, DMSO-ds) 6 7.99 (s, 1H), 7.73-7.71 (m, 3H), 7.45
(d, J = 8.1 Hz, 2H), 7.33 (t, J = 8.5 Hz, 2H), 6.96 (d, J = 8.6 Hz, 2H), 5.45 (s, 2H), 3.38-3.36
(m, 1H), 2.87 (s, 4H), 2.36 (s, 4H), 2.17 (s, 3H), 1.78-1.74 (m, 2H), 1.52-1.47 (m, 2H),
1.19-1.17 (m, 1H), 0.90 (t, J = 7.2 Hz, 6H). m/z (EI-MS): 541.3 [M ]*. HPLC (80% methanol
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in water): tg = 3.680 min, 98.32%.
SEHEf] 64

cl
4§ ) NHz

HN \_fo F\_/NHN/_\N_

2-ZHE-N-(3"- ((5-BFE-6-FMBNE-4- ) F )2 - F-4"- (4-FFEIRIE-1-38) - [L1IBeAE
-4-35) 2 Wi %

W12 - (Q-F-4' - -FEIREE-1-5)-3-H2E - [1,1-B0R] 4- 23 ) 2-H R 22
BT I )= I RIS 1) 1) &

FZRESERE R 59 LR 3, K VUL -4- B R B e e GRU T ) H 2R, YR 70.0%:;
m.p. 112°C-114 "C;'"H NMR (300 MHz, DMSO-ds) 6 8.20 (s, 1H), 7.63 (dd, J = 7.5, 5.7 Hz,
1H), 7.49-7.47 (m, 2H), 7.44-7.42 (m, 2H), 6.94 (d, /= 7.5 Hz, 1H), 6.31 (s, 1H), 3.89 (s, 2H),
3.30 (t, J = 4.7 Hz, 4H), 2.44 (s, 4H), 2.24 (s, 3H), 1.44 (s, 9H). m/z (EI-MS): 486.2 [M ].
AR 2 AR 2-EHE-N-3" - (5 HE-6- S IE -4- ) )2 4" - (4-F JEIRGR-1-
Hy - [LUERE) -4-3) 2 i i 2

R SERE G 23 IR 3 MD IR 4 KK T0E, [EMLEY 64, =DUE 50.9%:;
m.p. 177 °C -179 “C;'H NMR (300 MHz, DMSO-ds) 6 7.88 (s, 1H), 7.63-7.61 (m, 3H), 7.36
(d, J = 8.2 Hz, 2H), 7.24 (t, J = 8.5 Hz, 2H), 6.87 (d, J = 8.5 Hz, 2H), 5.35 (s, 2H), 4.00 (s,
1H), 3.08 (s, 2H), 2.77 (t, J = 4.7 Hz, 4H), 2.27 (t, J = 4.6 Hz, 4H), 2.07 (s, 3H) . m/z (EI-MS):
485.3 [M ]*. HPLC (80% methanol in water): tg = 3.595 min, 99.76%.
SEHtE ] 65

cl

pratatet
3" - ((5-AF-6-EENE-4-FEIE)-N, N, 2-=HEE-A (4-F R 1-3E) [1,1-BEK)4-
FR I fie
IR 10145 -2- B R -3 R DR 1 il %

P B STt 54 20 B 1 B 4671206 2,6- —RUE SR B 0 1-1R-2.4- ZH-3-H AR,
W2 86.7%; m.p. 74 “C-77 °C; 'H NMR (300 MHz, CDCl3) 6 7.72 (d, J = 7.5, Hz, 1H), 7.03
(d, J=7.5 Hz, 1H), 2.32 (s, 3H). m/z (EI-MS): 233.9 [M |*

W2 4R - N, N, 2-ZHIE-3WREEE - [1,1-IKR] -4- P R 1 ) 4%

PR SEHE ] 54 IR 2 (£ T50%, 1 (4-(F U ) 2R 50 B R 2 o (4-(Z R
L PR ) L BN R UM 26 76.9%; "H NMR (300 MHz, CDCl3) d 7.89-7.86 (m, 2H), 7.76 (d,
J =17.5, Hz, 1H), 7.51-7.49 (m, 2H), 7.26 (d, J = 7.5 Hz, 1H), 3.03 (s, 6H), 2.30 (s, 3H). m/z
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(EI-MS): 303.1 [M [".
W3 N, N, 2-=F-4 - (4-FBRRIBR-1- 05 )-3'- A 2 1, 1'- R -4- FR I 1) i %
RS 54 098 3 (K& 700 4-R-3 - - [1L1-BORIE) 4R R TP B
N oA-F - N, N, 2-=FHEE3VEE - [L1-BEK] 4-FBEZ. UE 85.5%; m.p.
110 C-112 “C;'H NMR (300 MHz, DMSO-d) 6 7.91 (d, J = 5.7 Hz, 2H), 7.60-7.57 (m, 3H),
7.04 (d, J = 5.6 Hz, 1H) , 3.39 (t, J = 4.7 Hz, 4H), 3.03 (s, 6H), 2.54 (t, J = 4.6 Hz, 4H), 2.34
(s, 3H), 2.17 (s, 3H). m/z (EI-MS): 383.2 [M ]*.
W 4 3N, N, 2-TZ R4 (4-FERIRR 1) - (110K -4- F BRG] 4%
F B S 54 DU 4 [ & 77200 4' - (4-FF IR R-1-05)-3 - A 2% - [1,1-F0K] -4-
BRIEFEEH AN, N, 2-=F -4 - (4-F IR -1-28)-3- A 2 [ 1,1- K] -4-F Bihk. Uk
# 80.5%; m.p. 158 ‘C-160 ‘C ; '"H NMR (300 MHz, DMSO-de) 6 7.91-7.89 (m, 2H), 7.61
-7.59 (m, 2H), 6.68 -6.64 (m, 2H), 4.35 (s, 2H), 3.39 (t, J = 4.7 Hz, 4H), 3.03 (s, 6H), 2.54 (s,
4H), 2.14 (s, 3H), 2.09 (s, 3H). m/z (EI-MS): 353.2 [M ]*.
WS BFR) 3" - (5-ZE-6- A NE -4- )5 5)-N, N, 2-=H 4" - (4-FF LR
1) - (1L 1-BROR -4 F I M ) i %
T HE ST 54 D IR 5 & 7%, BELEY) 65, KZK 44.5%; m.p. 165 C - 167 C;
'H NMR (300 MHz, DMSO-de) d 8.09 (s, 1H), 7.87 -7.85 (m, 2H), 7.80 (s, 1H), 7.58 (d, J =
7.4 Hz, 2H), 7.10 (d, J = 7.5 Hz, 1H), 6.86 (d, J = 7.5 Hz, 1H),. 5.49 (s, 2H), 3.01-2.98 (m,
6H), 2.87 (s, 4H), 2.38 (s, 4H), 2.18 (s, 3H), 2.09 (s, 3H). m/z (EI-MS): 480.2 [M |*. HPLC
(80% methanol in water): tg = 3.543 min, 96.37%.
LT 66

OO

5' - ((5-RHk-6-HWEWE-4-J) B IE)-2'- -4 - (4-FHENRIE-1-28) - [1,1-HKOK] -4-FR 1R H i
PR 1 2, 4-THGSVRESEE - [ 1-BER] -4-FRTR R BRI A

FRHESEHER 23 98 1 B4 TR 4-1R 1-F RSB ol 1-7R-2.4- F-5-RHFEE,
W # 67.8%; m.p. 134°C -136 ‘C;'H NMR (300 MHz, CDCl3) 6 8.30 (t, J = 5.7 Hz, 1H), 7.97
(d, J = 8.9 Hz, 2H), 7.57 (d, J = 5.8 Hz, 2H), 7.24 (t, J = 8.9 Hz, 1H), 3.95 (s, 3H). m/z
(EI-MS): 294.1 [M [".
R 2 R4 - (4-FFEEIRMR-1-38)-5 R - [1,1-BCR] -4-FR IR FP R Y ) %

FHESLHE B 23 S0 UR 2 (& 00 4-F-3 -0k - [ 1-TRSE] 4-FR IR PR 2 4
N2, A-THGSREEE - [L1-BOR] 4R TS UK 84.3%; mup. 137 C -140 C;'H
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NMR (300 MHz, DMSO-ds) 6 8.02 -7.99 (m, 3H), 7.68-7.65 (m, 2H), 6.79 (d, J = 7.5 Hz,
1H), 3.95 (s, 3H), 3.39 (t, J = 4.7 Hz, 4H), 2.54 (t, J = 4.6 Hz, 4H), 2.14 (s, 3H).m/z (EI-MS):
374.1 M1
W3 5UEFE-2- -4 - (- FFFRIRE-1-3E) - (11RO -4- R R R R A

B SEHE] 23 DU 3 (K& V0 4' - (4-FR IR IRR-1-3E)-3 A3t - [1,1-B6K) -4-
RIZPES BN 2-F-4' - (4-FHEIRIE-1-55)-5- 58 - [11-EK) -4-RIRHER. Uk
80.6%; m.p. 162 ‘C-165 ‘C;'H NMR (300 MHz, DMSO-de) J 8.00 (d, J = 8.9 Hz, 2H), 7.68
(d, J = 8.8 Hz, 2H), 6.56 (d, J = 5.7 Hz, 1H), 6.39 (d, J = 8.9 Hz, 1H), 4.35 (s, 2H) , 4.35 (s,
2H), 3.95 (s, 3H), 3.39 (t, J = 4.7 Hz, 4H), 2.54 (t, J = 4.7 Hz, 4H), 2.17 (s, 3H). m/z (EI-MS):
3442 [M 1.
W4 BARTEY S - ((5-RFE-6-FMEIE -4- ) ZUE)-2- -4 - (4-FHEIRIE-1-58) - [1.1-
RO -4-FR 8 FF B ) il 4%«

ST 23 IR 4 RBURH& 7L, HEMLEY 66, IXE 57.4%; m.p.
220 “C-223 °C;'"H NMR (300 MHz, DMSO-ds) 6 8.14 (s, 1H), 8.02-7.99 (m, 2H), 7.80 (s, 1H),
7.66 -7.64 (m, 2H), 6.80 (d, J = 5.7 Hz, 1H), 6.56 (d, J = 8.9 Hz, 1H), 5.35 (s, 2H), 3.95 (s,
3H), 3.34 (1, J = 4.7 Hz, 4H), 2.57 (t, J = 4.7 Hz, 4H), 2.19 (s, 3H). HRMS (ES): calcd. for
m/z CasHosCIFNGO,, [M+H]™ 471.1706, found 471.1706. HPLC (80% methanol in water): tg
= 4.248 min, 98.83%.

St 67
Q__p} NH
o}—@—@\—NCN—

(5" - ((5-IE-6-SUMIE -4-J) U )- 2 -4 - (4-FFREIRIR-1-05) - [1,1-BK2K] -4-38)(5mk
) B

AR 1 5" - ((5-AFE-6-MENE-4-F) 2 FE)-2'- 4" - (4-FFEIRIE-1-2) - [1,1-8K0K] -4-8
T P 1] %

PR S 23 SR 5 il 8% T30 3" - ((5-E Hk-6- S e -4-JE) 5 k-4 - (4-FF BRIk R
A1) - [ T-ORIE] 4R FER B N 51 - ((5-ESE-6-FMEE -4- ) JE)-2"- -4 - (4-
FERIGE-1-3E) - [1,1-FEK] -4- 2R IR BRI 82.7%; m.p. > 250 “C;'H NMR (300 MHz,
DMSO-ds) J 8.14 -8.10 (m, 3H), 7.80 (s, 1H), 7.73-7.70 (m, 2H), 6.80 (d, J = 5.7 Hz, 1H),
6.57 (d, J = 8.9 Hz, 1H), 5.34 (s, 2H), 3.93 (s, 3H), 3.34 (t, J = 4.7 Hz, 4H), 2.57 (s, 4H), 2.12
(s, 3H). m/z (EI-MS): 457.2 [M ]*.

B2 BARFEMIG" - ((5-FFE-6-FMENE-4-F5) B )2 - F-4" - (4-FFFREWRIE-1-3E) - [1,1-
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HRR] -4 (M R A FF B 14 1) 2%
B SEHE ] 23 R 6 KUMBIZTE, B ERLEY 67. & 78.4%; mp.
136 ‘C-138 “C;'H NMR (300 MHz, DMSO-de) d 8.09 (s, 1H), 7.93 (d, J = 8.7 Hz, 1H), 7.82
(s, 1H), 7.59 (s, 2H), 7.51 (d, J = 7.8 Hz, 2H), 7.12 (d, J = 8.6 Hz, 1H), 5.40 (s, 2H), 3.61 (s,
4H), 2.97 (s, 4H), 2.72 (s, 4H), 2.54 — 2.51 (m, 4H), 2.41 (s, 3H). HRMS (ESI): calcd. for m/z
CaHo9CIFN;0,, [M+H]" 526.2128, found 526.2130. HPLC (80% methanol in water): tg =
4.046 min, 96.85%.
Lt 68
O'C"*

5" ((5- HE-6- M NE -4- 5 ) EUHE)-2- 4" - (4- T AR R R -1- 2 )-N-(2- 1 Bk AR 2.0 ) -
(111, 1-BRFR 3L ]-4- 7 B

IRSEHEY] 67 JAARIHI R TTIE, AGMEHy 1- 2R Gmk, 53 B 5 68,
W2 78.4%; m.p. 199 “C-202 “C;'"H NMR (300 MHz, DMSO-ds) 6 8.47 (s, 1H), 8.09 (s, 1H),
7.95-7.92 (m, 3H), 7.81 (s, 1H), 7.62 (d, J = 7.9 Hz, 2H), 7.11 (d, J = 12.4 Hz, 1H), 5.39 (s,
2H), 3.58 (t, J = 4.6 Hz, 4H), 3.41-3.40 (m, 4H), 2.92 (s, 4H), 2.56 (s, 4H), 2.45 (s, 4H), 2.29
(s, 3H).HRMS (ESI): caled. for m/z CasHaaCIFNgO,, [M+H]* 569.2550, found 569.2548.
HPLC (80% methanol in water): tg = 4.049 min, 98.64%.

LTt 69
O
Né <\L/ He
OO

5" ((5-FA L -6- F Mg -4- L) E FE)-2- -4 (4- B LR R -1-3E)-N-(3- B IR AR T 3L ) -
(1,11, 1-FR A | -4- Y It fi

FIESEHES] 67 KBNRHI &%, Kk gy 1-AHEENk, 23 e 69,
5 # 78.4%; m.p. 204 ‘C-206 C;'H NMR (300 MHz, DMSO-de) d 8.55 (s, 1H), 8.09 (s, 1H),
7.93-7.90 (m, 3H), 7.81 (s, 1H), 7.63-7.60 (m, 2H), 7.11 (d, J = 12.3 Hz, 1H), 5.39 (s, 2H),
3.59 (s, 4H), 3.32 (s, 4H), 2.92 (s, 4H), 2.58 (s, 4H), 2.41 (s, 4H), 2.31 (s, 3H), 1.72 (s, 2H).
HRMS (ES): calcd. for m/z Co9H3¢CIFNgO,, [M+H]" 583.2693, found 583.2699. HPLC (80%
methanol in water): tg = 3.885 min, 99.38%.
L 70
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ch <§§~H,
:%@F@"EQ_

5% ((5-ZH-6- M IE -4- ) 2 )-2- F-N-(4-Fe L 3h L Ab )47 - (4- L IRWR-1-0) -
(111, 1= ]-4- 7 i

RSB 67 SEALRIH % Tk, K Sk HONIRE-4-1%, 133 BArfe &9 7000
65.2%; m.p. 200 ‘C-203 ‘C;'H NMR (300 MHz, DMSO-ds) d 9.67 (s, 1H), 8.06 (s, 1H), 7.92
(d, J =8.4 Hz, 1H), 7.82 (s, 1H), 7.58 (d, J = 7.7 Hz, 2H), 7.47 (d, J = 7.9 Hz, 2H), 7.21 (d, J
=12.2 Hz, 1H), 5.44 (s, 2H), 4.82 (s, 1H), 4.01 (s, 2H), 3.52 (s, 2H), 3.16 (s, 8H), 2.78 (s, 3H),
1.76 (s, 2H), 1.36 (s, 2H).HRMS (ESI): caled. for m/z Co;H3CIFN;O,, [M+H]" 554.2441,
found 554.2442. HPLC (80% methanol in water): tg = 4.057 min, 98.48%.
SEHEH 71

O~

5" - (56 S E-4- ) RUE) 24"~ (4-FHEIRWE-195)-N - (TAL-2H-ME -4 35)
) - [1,1-BRIR I ] -4- F I

RS 67 SSLRIH & T, R M b 5 oy (MU A -2H- L -4-58) B i, 1931 B Ar
&Y 71U 75.2%; m.p. 189°C-191 “C;'H NMR (300 MHz, DMSO-dq) ¢ 8.54 (s, 1H),
8.10 (s, 1H), 7.94-7.91 (m, 3H), 7.61 (d, J = 8.0 Hz, 2H), 7.11 (d, J = 12.2 Hz, 1H), 5.40 (s,
2H), 3.87-3.83 (m, 2H), 3.17 (s, 4H), 2.92 (s, 4H), 2.57 (s, 4H), 2.30 (s, 3H), 1.81 (s, 1H),
1.23 (s, 4H).HRMS (ESI): calcd. for m/z CosH33CIFN,O,, [M+H]" 540.2285, found 540.2284.
HPLC (100% methanol): tg = 7.989 min, 99.16%.

L 72

<\:i/§im"z
5" - ((5- % FE-6- S MENE -4- ) R )2 - J-N, N- 4" - (4-FERIRAR-1-58) - [1,1-8%
HK] -4-F B fie

FZESEHER] 67 JPARIHI & T5iE, AEmEHoy R R, BRI ERLEY 72. 1L
# 75.2%; m.p. 157°C-159 ‘C;'H NMR (300 MHz, DMSO-ds) 6 8.01 (s, 1H), 7.83 (dd, J =
8.7,3.7Hz, 1H), 7.72 (d, J = 3.6 Hz, 1H), 7.49 (d, J=7.1 Hz, 2H), 7.45 — 7.36 (m, 2H), 7.14
— 7.01 (m, 1H), 5.35 (s, 2H), 3.27-2.87 (m,14H), 2.40 (s, 3H).HRMS (ESI): calcd. for m/z
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CxH>,CIFN;0, [M+H]" 484.2022, found 484.2022. HPLC (80% methanol in water): tg =
4.751 min, 95.34%.
SEitafs] 73

=

N=
<;“ /NH2

, NH
/M

avgYe™
5'-((5- R HE-6- AR IE-4-F5) 2 F5)-2'- -4 - (4- R FRENRIGR-1-) - [1,1-BKOK] -4-FR 1% FR
AR 1 AF-2-FRE-S A - (1, 1-IBOR ) -4- BRI IR 1 %

PR S 23 IR 1 I 71206 4-1R 1-F RS ZR B ol 1-1R-4-F-2- F -5l o
. WE 68.9%; m.p. 133°C-134 “C;'"H NMR (300 MHz, DMSO-dg) 6 8.06 (dd, J = 9.4, 3.2
Hz, 2H), 7.97 (d, J = 7.7 Hz, 1H), 7.62 -7.57 (m, 3H), 3.89 (s, 3H), 2.33 (s, 3H). m/z (EI-MS):
290.1 [M ]*.

R 2 24 - (4-FFRIRR-1-35)-5 L - [1,1-TBCK] -4-FRIR FF S K ) 4%

TR SR 23 008 2 (& T8 43 - [L1-BR L] 4R R TR
N A2 -FIE-SREEE - (LIRS 4- SRR S . R 84.3%; mp. 153 C-155 C;'H
NMR (300 MHz, DMSO-dq) 6 8.02 -7.99 (m, 2H), 7.84 (s, 1H), 7.61-7.58 (m, 2H), 7.09 (s,
1H), 3.95 (s, 3H), 3.39 (t, J = 4.7 Hz, 4H), 2.54 (t, J = 4.6 Hz, 4H), 2.32 (d, J = 1.0 Hz, 3H),
2.14 (s, 3H).m/z (EI-MS): 370.1 [M [".

R 3 52 - (-FRRRIR- 1) - [ U-COK] 4R IR R I

P B St 23 DU 3 I 45 V200 41 - (4-FFJRIRR-1-28)-3 -8 0L - [1,1-FOK] -4-FR 1R
FESE ol 2-F 34 - @-FFHIRR-1-30)-5V A2 - [11-BE0R] 4- RIS, I
78.5%; m.p. 158 "C-160 “C;'"H NMR (300 MHz, DMSO-ds) 6 8.00 (d, J = 8.9 Hz, 2H), 7.68
(d, J = 8.8 Hz, 2H), 6.56 (d, J = 5.7 Hz, 1H), 6.39 (d, J = 8.9 Hz, 1H), 4.35 (s, 2H) , 4.35 (s,
2H), 3.95 (s, 3H), 3.39 (t, J = 4.7 Hz, 4H), 2.54 (t, J = 4.7 Hz, 4H), 2.17 (s, 3H). m/z (EI-MS):
340.2 [M ]*.

R4 BEAMULAT S - (5-FIE-6-E Mg -4-J8) 2 )2 - 34" - (4-FRRURME-1-5) -
[1,1-JROR] -4- 32 1% FF R 1) ot 2%

PR S 23 S0 BR 4 W46 000 3-E k4 - (4-FFEIRME-1-58) - [11-TEORHE]
-AFRIR R BE B R 5-E -2 4 - (4-FRIRE-1-5S) - [1L1-BOR] 4R HEE, Uk
# 45.9%; m.p. 225 ‘C-228 ‘C;'H NMR (300 MHz, DMSO-dq) d 8.14 (s, 1H), 8.00 (d,J = 7.7
Hz, 2H), 7.80 (d, ] = 4.4 Hz, 2H), 7.50 — 7.47 (m, 2H), 7.08 (s, 1H), 5.30 (s, 2H), 2.86 (d, J =
5.5 Hz, 4H), 2.47 (s, 4H), 2.22 (d, ] = 8.0 Hz, 6H). HRMS (ESI): calcd. for m/z C24H2,CIN6O,,
[M+H]" 467.1957, found 467.1953. HPLC (80% methanol in water): tg = 3.844 min, 97.34%.
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SEEfs) 74
2 <\:§~H,

pas e
5" - ((5-FE-6- MR IE -4- ) Z HE)-2- L4 - (4- FFIEORGR-1-55)-N-(3- M RAR 7 2% ) -
[1,11, 1B -4- B fie
W1 5" - ((5-F IE-6-FMENE-4-J2) B HE)-2 - I JE-4" - (4-FF JEORME-1-38) - [1,1-BE2K] -4-
TR 2%

RS 23 AR 5 BB TR 31 - ((5-BFE-6-FUMENE -4- 2 ) B F)-4' - (4-FFRRIR
BE-1-55) - [L1-IROKEE] 4-FRER TP BR E ey 5° - ((5-ESE-6-FmME g -4- ) 2 k) 2- i Ik 47
- (A-F RS- 1-3E) - [1,1-BC08] 4- SRR ES . I 79.4%; m.p. > 250 “C;'H NMR (300
MHz, DMSO-dg) 6 8.13-8.10 (m, 3H), 7.80 (s, 1H), 7.66-7.62 (m, 2H), 6.85 (s, 1H), 6.77 (s,
1H), 5.30 (s, 2H), 2.98 (d, J = 5.1 Hz, 4H), 2.47 (s, 4H), 2.24 (d, J = 8.0 Hz, 6H). m/z (EI-MS):
4532 [M ]

HUR 2. BARLEW 5" - ((5-ZEE-6- S NE-4- ) B E)-2- F B 4" - (4-F LR IBR-1-
HE)-N-(3-MEMRAR L) - [1,11,1'-TR AR I ]-4- F e e 11 1) 4%

HER S 67 ZHUMI % 71 1R B A4 T4, UREE 78.4%; m.p. 204 'C- 206 C;'H
NMR (300 MHz, DMSO-ds) 6 8.65 (s, 1H), 8.10 (s, 1H), 7.93-7.90 (m, 3H), 7.80 (s, 1H),
7.66-7.62 (m, 2H), 7.11 (d, J = 12.3 Hz, 1H), 5.39 (s, 2H), 3.59 (s, 4H), 3.32 (s, 4H), 2.92 (s,
4H), 2.58 (s, 4H), 2.41 (s, 4H), 2.31 (s, 6H), 1.72 (s, 2H). HRMS (ESI): calcd. for m/z
CyoH3oCINgO,, [M+H]* 579.2944, found 579.2950. HPLC (80% methanol in water): tg =
3.830 min, 98.82%.

RSEHEA) 1. 02580 R0 ) 4

AKHIETE WDRS 541 -—B MLLL IEBUIE R TFIREN, TENFR R IR
AT WDRS & (-E A EAEH %, TE KRB AR A R 20 R 1)
P2, BEMTHE ICso . BARSEIP IR 7E 384 FLAR 43 AN 20uL WDRS A
20l WHARES . 200l AFEIRERERINEY, TE 0.5 /NG, R 2 ThRERHR A
WORPAK 485nm KFFBA A 535nm B N B E, THE mP {E, FIAHLT A0
25, HAIA GraphPad BT 1Cs fH, 4R IE 1.

WEYH mP H — = A4 mP 14

% = : x100%
BT R ZH mP { — A4 mP {H

T WDRS ({8 -8 AAH AR I 25200 MLL1 ) H3K4 FILE RS R E,  BEim
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VAT Hox Al Meis-1 HEDNRIE T, H0H1 (1 ML975 40 M A 384 58

R AL A4 DDO-2084 & LA IE M BE % 401H| WDRS BEH-EAMEIEH . My
FHI57](Bur. J. Med. Chem. 2016, 124, 480-489.), 7<% #] 1 DDO-2084 1 A [H H: % Hi 4k
“.

® 1 ARBAY) WDRS H H -85 EAH TAE 3005 P S B R R i

SEHEfI4L  MLL1-WDRS PPI 1) Pkl SEREFIL MLL1-WDRS Pkl
EWo S il H3K4 AL | &S PPLINEIENE  H3K4 HA4L

: ICs0 (UM) KF ‘ ICs (LM) K
2 10.3 NDf 49 1.25 NDf
7 2.66 ND¢ 50 0.164 b
23 0.186 = 51 0.86 P
24 0.183 2 52 1.56 ND*
25 0.165 = 53 1.61 ND¢
26 0.36 = 54 0.24 =
27 0.217 = 55 0.117 =
28 0.270 P 56 0.102 g
29 0.370 = 57 0.069 v
30 0.310 = 58 0.112 =
31 0.46 = 59 0.176 =
32 0.691 P 60 0.105 P
33 0.489 P 61 0.085 P
34 0.287 2 62 0.034 P
35 0.372 = 63 0.025 =
36 0.261 = 64 0.033 =
37 5.55 P 65 0.671 ND*
38 0.652 o 66 0.040 P
39 0.675 = 67 0.036 v
40 0.328 = 68 0.074 v
41 0.329 = 69 0.021 =
42 1.56 ND* 70 0.033 P
43 11.43 ND¢ 71 0.036 =
44 5.707 ND¢ 72 0.029 =
45 0.56 & 73 0.316 =
46 0.865 7 74 0.465 =
47 0.24 e DDjb—208 338.2 e
48 1.09 NDf

E
cr NH;
o

ARSI BARSSHEN: "DDO-2084 [ygsH: w0~ OeoND AT IR,
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& 1AL, ARSI EA RN WDRS & (-8 FH B E RIS . £
1 AR A L AW 75 B A 6] H3K4 1R AL ACTH/E T SEaG 45 1 . seie &S
KA Wb WDRS & H-81 E A B B A s1E H B4 G435 58 T 1 H3K4 19
HALKT

AR A VAT 1 1 s 40 M O BO R R RSB0 . R2N AR BRI 4y
A A YDV A SR L A0 BRI R TE PR 5 IR, o MVA- 119 A 2 B 1 s 4
i, Molm-13 4 NS MEFEME (A MR 40 . 2R AR LAY B A B 40 25 Fh (4 1

T2 I AR o
R2ARIIER A S AT 11 3o 4 B 0 U L TR
LRI & Glso/ pM Glso/ pM LRSI & Glso/ pM Glso/ pM
Yms (MV-411) (Molm-13) Ygms ° (MV-411) (Molm-13)

23 16.67 23.41 50 29.61 3548
24 11.00 17.64 51 37.95 38.95
25 24.90 20.83 54 17.48 16.16
26 48.62 30.73 55 22.49 28.87
27 39.24 33.96 56 9.037 8.43

28 29.67 24.31 57 2228 17.62
29 16.56 18.17 58 19.47 20.30
30 27.29 32.64 59 26.43 31.23
31 10.50 18.78 60 22.73 22.60
32 40.01 27.19 61 21.05 20.53
33 25.86 22.72 62 17.40 21.98
34 23.20 20.76 63 19.65 19.36
35 2.07 6.164 64 20.45 28.64
36 9.32 12.49 66 14.39 ND

38 20.84 26.01 67 19.56 16.50
39 32.20 28.62 68 27.70 23.10
40 28.39 26.25 69 25.64 17.27
41 25.80 24.40 70 20.17 13.16
45 2727 23.17 71 15.73 12.29
46 22.35 11.68 72 12.57 13.09
47 10.61 14.70 DDO-2084 17.7+£23 ND®

AP WA SZIE ] "NDAREATINR;

[ By 3B A A 3T T H A S B2 B8 (Western-blot) 75 41 i 7K P %) MLL1 [ HF
FEELAE BT REIOPIHIE 45 R WL 1. JE B 1 R, SE] 72 BR AR ) E AR 4
MLL1 [ AL PE 1M FA H3K4mel/2/3 (R IA S &

IR, AR AYEET T 408K °F 9 RT-PCR 5256, #R491b &8940 i
IR0 T Hox A1 Meis-1 J DRI 23 /K- 285 SR WL I 2, Jl ik B 2 mp 0, seitadsl) 72 &
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W5 E A R I Hox 1 Meis-1 3ERFRIAK T,

TyHA KBS A A S D BEAT T S WK I R I PSS, 0k B g 4 i
MV4-11 BRI, AT OIREGSZS, S S0 MVA-11 [ (47061 25 S8 L 1]
3, JEIL K 3 A, SEHREM 72 BENS AE BN KT RS A IR A K
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B’ FH B R H

1. —FPRf%E WDRS & -8 AU EAR 55, AR/ T 5 il KPR
WEY L2 Bz sh . i L HOK S MBE R &1

R® R
rReL | N)\f(
N N)\\Y)\Rz
re H Rge

Hrp, X A% CH B N;

Y 3 C B N;

R'. RPAI RPIEAA. C-Co btk C3-Co btk C-Co Bt ILEURM C1-Cs Bt
M. ME. FUE. B, B NR'RY, B RN R i@%ﬂ%ﬁl‘zﬁﬁﬂ, Hrp R7, R®
BRI C-Ca e kv R7. REEILIRIN 3-7 o5 BRI

RYCKIDIEL, WREEHE, 4-HEUQURMEHE, 4-HEUfCHIRIESL, 3-HUfCURMEIER 2-BUfC
WRRHE, HUACHEN Ci-Cabrdk, 3-7 Juhibedt, FRlulk, A

ROACRAEEE, Ut RIE, HUSREE, S EUIN 5-6 035 2408 BURIN & S BUA
(¥ 5-6 TEH44¥F. -NHCOR®; Hrp RO MEHIL, C~CobpAIt. HIE. BULERL. &
B 5-6 T 2R BURIM & RSN 5-6 05 2258, BURELZ C-Ca kit C-Cy bt
AL, KE. UL, -NHCOR', -CONR"R H- COORY, H i RI{LHE . C,-Co Sk,
C1-Co BIEHUN T I L 3~7 TOIRBEdE . B I0 3~7 JeZ 3R, 263E; RY. RP AR A,
C-Co Hidk, ZRIEBUHUIEIE . BURIMBUR BRI & Bk &4 3~7 Jus3hek R, R
B B B SR 3~7 TR IR

ROMEEA. W&, PR, =ZHFRE. G BUYCERE, BUCULE C-Cu btk A
e

2. WRAEBCRESR 1 Frid 2R g2 WDRS 5 -8 A AR 3067, HEEAET X
& CHEN, YAFCHEN;, LR RPMREAZA. Fi., PHEIE. WME. KK,
FUE, B, -NRRY, BUE RY. ROEEIEAN S, HiRT, RAACEREADL C-Cy f itk
# R RPEEIL 3-5 T A4

3. MRHERRIZR 1 Frik 928 12E WDRS & (-85 A AR 06, HAREE T
RYCR DS, WRWEEE, 4-BUICIRIRZE, HURELEFE, 22, RE, B, K,

4, RIEBFIER 1 Prif 28 %2% WDRS & -8 A TAE 615, HAHEE T
R AU AEHE. &I, -NHCOR®, WemE, mpmgdh, mimgdt, BUC=%0m. BUCaEE,
HUARIE Jy S B I 52 . -NHCOR'. -CONR"R'? 8- COOR'; R® ft#& 25, R
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REE. C1-Co bidk. C-Co ZIEHUSEIE . 3~7 U bEHE. S EBE AN 3~7 TR,
M RUL R AREBEL C-Ce fidh, FREBHURIE . BRIBER AU & A B A
3~7 TARIE R RPERIL A BEUE M 3~7 T2,

5. MREEBCRIZEK 1 Pk 28 28 WDRS S A -E A BAE SR, AR/ T P
HEyEE R s O AR AR & EVURE bR AL FIRK
MR AHRE N AMREE. FUMREL. BRINREL. = Ok, Dok, FrBREh. 5%
IR . AR £h BN R R IR

6. —AIBURIZER 1 X M H1 & 5E, R T EAE 0 H D R

Br R5 R5
= N
Rs@\ B Rs@\ C-CIRIX RG—!i;\ H-R* RS
NO2 NO; NOz ggpusett Tl NO,
F F F REN 18
R1
Y
R5 Cl)\Y/)\R2 R5 jR\,I
3
SHER . R BRES N NT ¥
T 1 g
7Nk, T AN Sy R
R4 NTx R4 H R3
|
Br)\Y/)\Rz
R3
B
R® )R: RS R’ R j‘:
’d
off NTX BURR AL N N BARRR  Re N7 X
R°& + | RG_I i /]\\
#Z ? R2 PPN . NTYTOR?
NH; a” Yy R N~ Y7 TR? H-R’ + H s
F R® g H gs R R
Y.
Br Br Br E
AN AN SR NTSX
RS HR¢ ReL P _BAER rell = N P
7ONO, B TR NO; A, OV OR
F R4 R4 R3
Br R’ RS j‘:
BURR A NJ\X C-CIBR X NTTX
RO | RéL |
> N)%Y R2 AN\ \Y)\Rz
R4 H IR3 R* H F'!3

Ty —MEMAEY), R T RS BOMER 1 Jrid 2% WDRS & H-& HAH
AR AN
8+ —FPBURIZLR 1 iR 2RSS WDRS & -85 FUH BLAE - S & 00T 5
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WDRS B BEAT IIE ROE 2540 K N A

9. MRIEBHEK 8 frik ) WDRS B L REA S MIAE,  FLAFIEAE T4 JGIE ROAE A 1
VR o

10, HRAEBCRZER 9 Jirik i) WDRS BFDIREA RIERLAE, HLRFIEAE T LB P R e oy
SR .
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