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TR S R AR R I AR A R B AR T 58, R R B AN A PR

D N N o 1 1 P I U N B 5 NN S G v s (o S B LR R
B AE 55 A U, BT FE DA CC B IR SRR . A & W 1 65 44 =2 Tl i 4% 1 H: Jlk (NMRD
BRI (MS) KWL . (L&WE AN RY-1 BE S0 E, BETHRERIE, £
PAoc4 . '"HNMR B HAH 7 INM-ECA-400 BUZ REILIRICM %2 . i B API3000
(BST) B 35 A0 2 o TR SR N FH ¥ 7110 o 2 BR A0 28 A 0 b v A6 TIAR 38 o T T S Jita 491
MR IRV, % R T8 I & 4 . i i R N T S T 4272 (200-300 B s
2 R AR MR M 65 6 5 T F BT A P I 2 R R IR T AR . ARG R &
RS L, HEA TR BRI ARSI 7 S a7 v %

LHEF] 1: 4-[S-[(4-BFE)REF HE) | Z-2-EE]-7-PEE-6-EM P B & (b
Cx/BY)

L1 4-[2, 2--F3E-4, 6-FIR-1, 3-HEfE-5-IF 35 R IE]-2- FF A FE 2K TP RR 1P g

(2)

¥ 50.0g (347.0 mmol) NI (E)RAEE. 100.0g (942.0 mmol) Ji FHER —HIfig. 125
mL 5 A AIAZ] 250 mL —#0EH, M0 ER AR 40 min. O 25.0g(138.0 mmol)2-F 5
B4 EARFRF IR ERMEE 10min. AEEFR, oL, EUTH O/ (50mLx2) ¥
B, HAE TR, SRR ss IRE A 42.75 g, IR 92.4% , mp. 200~202°C .. 'H-NMR(400MHz,
DMSO-de)8 (ppm) :11.22(s, 1H), 8.67(s, 1H), 7.69(d, J=8.5Hz, 1H), 7.40(d, J=2.0Hz,
1H), 7.16(dd, J=8.5, 2.1Hz, 1H), 3.84(s, 3H), 3.76(d, J=16.9Hz, 3H), 1.67(d, J=17.1Hz,
6H). ESI-MS m/z:336.1[M+H]".

12 7-REE-4-5HAC-1, 4-—EEm-6-52M R (3)

¥ 20g (59.6mmol) 1.1 B4 (2). 100 mL —RKEFIMAF] 250 mL [EEER M,
F 200°CHERE 30 min, RNV EEHR A BIRE 40°C, MIAZEF, $EE 30 min. TuE, JEGIH 2,
By, BT, SR i 1R (3)12.6 g, I 90.5%, mp. 243 ~246°C . 'H-NMR(400MHz,
DMSO-do)d (ppm) :11.64(s, 11), 8.39(s, 1H), 7.83(dd, J=7.5, 5.8Hz, 1H), 6.98(s, LH),
5.95(dd, J=7.5, 1.1Hz, 1H), 3.85(s, 3H), 3.77(s, 3H). ESI-MS m/z:2342[M+H]".

1.3 4-50-7-H AL e k-6 R H G (4)

¥ 5.0g (21lmmol) 1.2 74 (3). 15mL SALEFUINAZ] 100 mL FEREHE T, K%
PR BN AEE The WURZEHRACIEO, R AR R R BB A 2] 200 mL HFITRER E

19



WO 2025/001997 PCT/CN2024/100648

AT (& 3mL ZFRZE b, B LAEEH, e, EURKEE, EUtEERT
T RN

1.4 4-5-7-F A E-6- P B (5

¥ 1.3 BEDE (FRiEME 4). 150 mL (RF 04 28%Z K. 5 mL Z A BRI B2
i, FdARE 6 ho 1LUE, MEDFH KSR, BT, MR OMEIE (5)3.86 g, 115 76.1%,
mp.214~218°C. 'H-NMR(400MHz, DMSO-ds)d (ppm) :8.78(d, J=4.8Hz, 1H), 8.46(s, 1H),
7.80(s, 1H), 7.89(s, 1H), 7.59(s, 1H), 7.64(d, J=4.8Hz, 1H), 4.00(s, 3H). ESTMS m/z:237.0
[M+H]"

1.5 1-(2-F-4-2HRIE)3- MR

¥ 4g (27.9 mmol) 4-FH-3-5F B . 14 mL DMF I A F) 50 mL RS S, Wk
HIR 0 3.8 g (48.4mmol) MLAE, ZZIEWIIN 4.9g (31.6 mmol) & H AR, WhiscHE T
ERBLE 1LSh AR EOKIBEET BRI 2.39¢ (41.5mmol) A, FEHIFE
5h. JIA 81.2mL 7K. 7.2mL 36 mol-LY), HiPEdA. L€, ik, EFTHE, BKRE
[k 4.84 ¢, WL 77.3%, mp 155~159°C. '"H-NMR(400MHz, DMSO-ds)d (ppm) :9.47(s,
1H), 7.66(d, J=8.9Hz, 1H), 7.54(s, 1H), 6.80(d, J=2.7Hz, 1H), 6.75(d, J=2.7Hz, 1H),
6.63(dd, J=8.9, 2.8Hz, 1H), 0.58(td, J=6.8, 4.8Hz, 2H), 0.43~0.26(m, 2I). ESI-
MSm/z:227.5[M+H]", 249.1[M+Na]'.

1.6 6-HEFRIN-1-Z5 IR

¥ 5.00 g (29.04 mmol) 1-ZEHEINA 50 mL FIFHEIE T, #15 N¥ 6.0 mL IRERERIN
ANEHE . ZETHEZE 115°CIER 3he TLC Wlll, RNEE. 5N RS RN E
30ml 7K, AHEFEG, HMWRA NaOH il pH £ 4 £ 4 QB HBET SN A0
IAEE RE BT D . #hiE, JEDFH DB AMK IS, Mk aEE, T2 TRE 5.01
g, I 62.7%. 'H-NMR(400MHz, DMSO-ds)é (ppm) :13.16(s, 1H), 8.81(d, J=9.0Hz, 1H),
8.27~8.20(m, 2H), 8.15(dd, J=7.2, 1.2Hz, 1H), 7.82(dd, J=9.0, 1.8Hz, 1I), 7.64~7.53(m.,
1H). ESI-MSm/z:257[M-H] .

1.7 6-¥25-1-ZEHR

$5 5.00g (18.25mmol) 6-FlFRAN-1-2% FR HI BHEA AT B AR IR, =3tk F 15.00¢
(165.00 mmol) KOH MAZE 100mL H#Hi, HEHEIH/E 300°CAE L (KOH &),
KT EE LT 1Y 6-RE R 1 -2 W ER A M AN IR o CnPud BRI N B+ . I SE R 5 H
BHERE 10 2080, i in#. Y3l 50°CH A, GBI 25.0 mL 7K, R IR BRI

20
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Ko SRR IR R AR R T, FIRERRRIR pH & 2 iy CRF TRl AR
BOR A EAENT D HhiE, JEPTH D BOKE TR, B2 H45 1.55 g KB GBEE, 73 44.9%.
'H-NMR (400MHz, DMSO-ds)d (ppm) :13.03(s, 1H), 9.93(s, 1H), 8.72(d, J=10.1Hz, 1H),
8.02~7.76(m, 2H), 7.45(dd, J=8.1, 7.3Hz, 1), 7.30-6.98(m, 2H). ESI-MSm/2:257[M-H] .

1.8 6-(6-2 3 HILHE-7- F AR Fh -4 - R A 06 )- 1 - 25 T R

B 6-52EE-1-Z5HE (9, 1.08g, 5.74mmol). WilRHE (5.2g, 16.0mmol). DMF (11.0
mL) RTRMAZAIE (RARYD B, FiRBEEE 10 min. 2855 4-5-7-F AR m-6-
Mk (5, 0.8g, 3.39 mmol) MAZEFAANEH, FEIEME 10 min FHEIEARZE 75°C, 1R
R Sh, TLC WM N 56 42 5 ¥ R MA F A 2=, TN 20.0 mL 28 187K, FH HAT NaHCO3
W pH = 4~5, A KERE AN #E, EHHAE KRG, AT TResa e, 7
1.7g, 7°%: 68.9%. 'H-NMR(400MHz, DMSO-d¢)d (ppm) :9.05(d, J=9.5Hz, 1H), 8.73(s,
1H), 8.69(d, J=5.2Hz, 1H), 8.20(s, 1H), 8.18(s, 1H), 7.96(d, J=2.5Hz, 1), 7.90(s,
1H), 7.78(s, 1H), 7.67(t, J=5.3Hz, 1H), 7.65~7.62(m, 1H), 7.56(s, 1H), 6.64(d, J=5.2Hz,
1H), 4.05(s, 3H). ESI-MSm/z:387[M-HJ .

1.9 4-(5-[(4-5 IR IR 25 PP BEIE ) 25-2- A 55)-7- AL 55 6- W W P I ) 5 ke

¥ 0.30g (0.77mmol) 6-(6-5 2 H I AE-7- F S L b -4- 2L 5 20 - 1-Z5 R (10D, 0.30¢
EDCI (1.54 mmol). 0.21 gHobt (1.54mmol). DMF (5.0mL) B THifkH, &HRP
DKIGSCE FHEFE. 1h J& TLC YEMI RN 5E 4. SRR AR A P I AT BRI, IS #k bk
W, BN RN Sh, TLC MR 5E4>. 4 50.0 mL ZETR7KINAZ RN H #iE 30 min,
g, JEUFHZM KSR (10mLx3), EA RS IR OE A, SR M k-7
B, {RARLL 20:1), BEGEK 0.10g, HE 27.0%. 'H-NMR(400MHz, DMSO-ds)d
(ppm) :10.71(s, 1H), 8.74(s, 1H), 8.71(d, J=5.2Hz, 1H), 8.36(d, J=9.2H1z, 1H), 8.12(d,
J=82Hz, 1H), 7.97(d, J=2.6Hz, 1H), 7.89(s, 1H), 7.88~7.83(m, 2H), 7.81(dd, J=7.1,
1.0Hz, 1H), 7.78(s, 1H), 7.69(dd, J=8.2, 7.1Hz, 1H), 7.60(dd, J=9.2, 2.6Hz, 1), 7.57(s,
1H), 7.30~7.18(m, 2H), 6.63(d, J=5.2Hz, 1H), 4.06(s, 3H). ESI-MSm/z:482.4[M+H]",
504.0[M+Na]".

KB 2. 4-(5-[(3.4- = LR LB Y B 40 | 36 - 2- 8 ) - 7- Y 4 -6 - PR Wi P B e
a9 2

RS IREEG] 1, Sftakos (CE PP, EFE 20:0, 4 0.08 g. 'H-NMR
(400 MHz, DMSO-d6) & (ppm) :10.46 (s, 1H), 8.73 (s, 1H), 8.70 (d, ] = 5.2 Hz, 1H), 8.34 (d, J =
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9.2 Hz, 1H), 8.09 (d, ] = 8.3 Hz, 1H), 7.94 (d, J = 2.5 Hz, 1H), 7.87 (s, 1H), 7.76 (dd, ] = 5.4, 4.6
Hz, 2H), 7.67 (d, J = 8.1 Hz, 1H), 7.62 (d, J = 1.3 Hz, 1H), 7.58 (dd, J = 9.2, 2.6 Hz, 1H), 7.56 (s,
1H), 7.52 (dd, ] = 8.2, 1.9 Hz, 1H), 7.13 (d, ] = 8.2 Hz, 1H), 6.63 (s, 1H), 4.05 (s, 3H), 2.24 (s,3H),
2.21 (s, 3H). ESI-MS m/z:492 2[M+H]", 514.4[M+Na]".

LHF] 3. 4-G-[CER)VEEFBE)| - 2-E8)-7-FEE-6-EMFEE ((b&9W 3)

TEZHEHEN 1, 801828 (ZE PR, SR 20:D), 15 0.11g. 'H-NMR
(400 MHz, DMSO-d6) & (ppm) :10.66 (s, 1H), 8.73 (s, 1H), 8.70 (d, J = 5.2 Hz, 1H), 8.36 (d, J =
9.3 Hz, 1H), 8.11 (d, J = 8.5 Hz, 1H), 7.96 (d, J = 2.5Hz, 1H), 7.91 (s, 1H), 7.84 (s, 1H), 7.82 (d, J
=4.2Hz, 1H), 7.79 (d, ] = 2.9 Hz, 1H), 7.72~7.66 (m, 1H), 7.60 (dd, J = 9.2, 2.6 Hz, 1H), 7.56 (s,
1H), 7.39 (t, ] = 7.9 Hz, 2H), 7.14 (t, ] = 8.4 Hz, 1H), 6.62 (d, ] = 5.2 Hz, 1H), 4.05 (s,3H). ESI-
MS m/z:464.1[M+H]", 486.1[M+Na]+.

] 4: 4-(5-[(4-FHEE FR) R I BE 351 25-2- A6 - 7- PR L 2 -6- T R B e (AL 5 W0 4)

HES RG] 1, S E CCE PR, BB 200, 15 0.11g. 'H-NMR
(400 MHz, DMSO-d6) & (ppm) :11.05 (s, 1H), 8.73 (s, 1H), 8.71 (d, J = 5.2 Hz, 1H), 8.53 (d, J =
5.0 Hz,2H), 8.35 (d, ] = 9.2 Hz, 1H), 8.15 (d, J = 8.3 Hz, 1H), 7.98 (d, J = 2.6 Hz, 1H), 7.89 (s,
1H), 7.85 (dd, J="7.1, 1.2 Hz, 1H), 7.81 (dd, J = 4.9, 1.5 Hz, 2H), 7.77 (s, 1H), 7.70 (dd, J = 8.3,
7.1 Hz, 1H), 7.61 (dd, = 9.2, 2.6 Hz, 1H), 7.56 (s, 1H), 6.63 (d, J = 5.2 Hz, 1H), 4.05 (s, 3H).
ESI-MS m/z:465.1[M+H]+, 487.1[M+Na]*, 929.3[2M+Na]*.

L) S: 4-(5-[(3-FARE) = P B )| 25-2- 8 5)-7-FEE-o- W B Bt (Lg%
s)

FES RG] 1, £ Ei%ss (CE PR, AR 20:0, 4 0.07 g. 'H-NMR
(400 MHz, DMSO-d6) & (ppm) :10.84 (s, 1H), 8.73 (s, 1H), 8.71 (d, ] = 5.2 Hz, 1H), 8.36 (d, J =
9.2 Hz, 1H), 8.13 (d, ] = 7.7 Hz, 1H), 8.05 (d, J = 2.0 Hz, 1H), 7.97 (d, ] = 2.3 Hz, 1H), 7.90 (s,
1H), 7.82 (d, J = 7.1 Hz, 1H), 7.78 (s, 1H), 7.76~7.66 (m, 2H), 7.60 (dd, J = 9.2, 2.5 Hz, 1H), 7.56
(s, 1H), 7.42 (t, ] = 8.1 Hz, 1H), 7.21 (dd, J = 6.4, 2.9 Hz, 1H), 6.63 (d, ] = 5.2 Hz, 1H), 4.05 (s,
3H). ESI-MS m/z:498.1[M+H]*.

SEHER) 6. 4-(5-[(4-FEERE)RE FBE)| 2E-2-E5)-7-FaE-6-FEm Pl (b
6>

RS 1, Sftakos (CEPR-PRE, EFFE 20:0, 45 0.16 g. 'H-NMR
(400 MHz, DMSO-d6) & (ppm) :10.52 (s, 1H), 8.73 (s, 1H), 8.70 (d, ] = 4.4 Hz, 1H), 8.36 (d, J =

3
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9.6 Hz, 1H), 8.10 (d, ] = 8.8 Hz, 1H), 7.96 (d, J = 2.8 Hz, 1H), 7.90 (s, 1H), 7.78 (d, ] = 7.7 Hz,
2H), 7.74 (d, ] = 8.9 Hz, 2H), 7.71~7.64 (m, 1H), 7.59 (dd, J = 9.2, 2.5 Hz, 1H), 7.56 (s, lH), 6.96
(d,J=9.1Hz, 2H), 6.62 (d, J = 5.3 Hz, 1H), 4.05 (s, 3H), 3.76 (s, 3H). ESI-MS m/z:494.1[M+H]",
516.1[M+Na]".

LR 7 4-G-[(ZE)EE FELE)|2E-2-E8)-7- FEE-6-EM F B (ke D

TEZHEHN 1, 0SS H (@ W R-HEE, A3 20:1), 45 0.13 g. 'H-NMR
(400 MHz, DMSO-d6) & (ppm) :8.74 (s, 1H), 8.71 (d, J = 5.4 Hz, 1H), 8.64 (t, ] = 5.7 Hz, 1H),
8.37 (d, = 9.3 Hz, 1H), 8.04 (dd, ] = 6.6, 3.0 Hz, 1H), 7.93 (d, ] = 2.5 Hz, 2H), 7.81 (s, 1H), 7.62
(dd, T =6.7,3.8 Hz, 1H), 7.57 (dd, J = 9.0, 2.7 Hz, 1H), 6.62 (d, ] = 5.3 Hz, 1H), 4.05 (s, 3H), 3.34
(m, 2H), 1.19 (t, ] = 7.2 Hz, 3H). ESI-MS m/z:416.1[M+H]*, 438.1[M+Na]*, 831.1[2M+H]",
853.2[2M+Na]’.

KRG 8: 4-(5-[(2, 3- R EFRE) T E B 25-2-E5)-7- H A E-6-mEmk F Bk (1
Y 8)

TSN 1, A0S E (CE M R-HRE, AR 20:1), 4 0.09 g. 'H-NMR
(400 MHz, DMSO-d6) & (ppm) :10.47 (s,1H), 8.73 (s, LH), 8.70 (d, J = 5.2 Hz, 1H), 8.34 (d, ] =
9.2 Hz, 1H), 8.09 (d, ] = 7.7 Hz, 1H), 7.95 (d, J = 2.5 Hz, 1H), 7.88 (s, 1H), 7.77 (d, J = 7.9 Hz,
2H), 7.70~ 7.64 (m, 1H), 7.62 (d, J = 1.9 Hz, 1H), 7.59 (dd, = 9.3, 2.6 Hz, 1H), 7.56 (s, 1H), 7.52
(dd, T =8.2,2.0 Hz, 1H), 7.13 (d, J = 8.4 Hz, 1H), 6.62 (d, ] = 5.2 Hz, 1H), 4.05 (s, 3H), 2.24 (s,
3H), 2.21 (s, 3H). ESI-MS m/z:492.1[M+H]*, 514.1[M+Na]*, 530.1[M+K]'.

SEHER) 9:  4-(5-[@-HEFDRE P B |F-2-HHE)-7- P AE-6-EM F Bt (ba
¥ 9)

TES RN 1, SAERESE (CERFR-HEE, (S 2001, 15 0.11 g. '"H-NMR
(400 MHz, DMSO-d6) & (ppm) :10.55 (s, 1H), 8.73 (s, 1H), 8.70 (d, J = 5.0 Hz, 1H), 8.35 (d, ] =
9.2 Hz, 1H), 8.10 (d, ] = 8.8 Hz, 1H), 7.95 (d, J = 2.6 Hz, 1H), 7.89 (s, 1H), 7.78 (d, ] = 7.4 Hz,
2H), 7.72 (s, 1H), 7.70 (s, 1H), 7.66 (d, T =7.5 Hz, 1H), 7.59 (dd, J=9.1, 2.7 Hz, 1H), 7.56 (s, 1H),
7.19 (d, ] = 8.4 Hz, 2H), 6.62 (d, ] = 5.2 Hz, 1H), 4.05 (s, 3H), 2.30 (s, 3H). ESI-MS
m/z:478.1[M+H]", 500.1[M+Na]'.

KRB 10:  4-(5-[(3- P EARE) T P B 3R-2-E.5)-7-F AHE-6- W P L (ba
P 10)
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HES RS 1, £ 61505 (CE PR, 4R 20:0, 4 0.10g. 'H-NMR
(400 MHz, DMSO-d6) 8 (ppm) :10.57 (s, 1H), 8.73 (s, 1H), 8.70 (d, ] = 5.2 Hz, 1H), 8.35 (d, J =

D

9.1 Hz, 1H), 8.10 (d, ] = 8.2 Hz, 1H), 7.95 (d, J = 2.5 Hz, 1H), 7.89 (s, 1H), 7.78 (d, ] = 6.8 Hz,
2H), 7.70 (s, 1H), 7.67 (d, J = 7.8 Hz, 1H), 7.60 (d, ] = 2.2 Hz, 1H), 7.58 (d, J = 2.2 Hz, 1H), 7.56
(s, 1H), 7.26 (t, J = 7.8 Hz, 1H), 6.96 (d, J = 6.9 Hz, 1H), 6.62 (d, J = 5.2 Hz, 1H), 4.05 (s, 3H),
2.33 (s, 3H)o ESI-MS m/z:478.1 [M+H]", 500.1[M+Na]".
SERER 1 4-(5-[(3- =9 B IR AL AL TP AL )| 25-2- A ) - 7- F R - 6- PR b FR L i
€ =/ B

ARG 1, S takos (CEPR-PRE, R 20:0, 5 0.09g. 'H-NMR
(400 MHz, DMSO-d6) & (ppm) : 11.01 (s, 1H), 8.73 (s, 1H), 8.72 (d, J = 5.3 Hz, 1H), 8.36 (d, J =
8.9 Hz, 1H), 8.14 (d, J = 8.2 Hz, 1H), 8.05 (d, J = 8.3 Hz, 2H), 7.98 (d, J = 2.5 Hz, 1H), 7.89 (s,
1H), 7.85 (dd, T =7.2, 1.1 Hz, 1H), 7.78 (s, 1H), 7.76 (s, 1H), 7.70 (dd, J = 8.3, 7.2 Hz, 1H), 7.62
(d,1=2.5Hz, 1H), 7.60 (d, ] = 2.5 Hz, 1H), 7.57 (s, 1H), 6.65 (d, ] = 5.1 Hz, 1H), 4.05 (s, 3H).
ESI-MS m/z:532.1[M+H]", 554.1[M+Na]".

SEHEH 12 4-(5-[(3, S-Z FAERZREL EUA: L 5L )| 25-2- L )-7- FF S - 6- M ik PR TRt

e 12

TIEZ IR 1, 256008 (s P TEE, AL 20:D), 15 0.09 g 'H-NMR
(400 MHz, DMSO-d6) & (ppm) :10.49 (s, 1H), 8.73 (s, 1H), 8.70 (d, ] = 5.2 Hz, 1H), 8.33 (d, J =
9.2 Hz, 1H), 8.09 (d, ] = 8.2 Hz, 1H), 7.95 (d, J = 2.3 Hz, 1H), 7.89 (s, 1H), 7.76 (d, ] = 7.1 Hz,
2H), 7.70 ~ 7.64 (m, 1H), 7.59 (dd, ] = 9.1, 2.3 Hz, 1H), 7.56 (s, 1H), 7.45 (s, 2H), 6.78 (s, 1H),
6.62 (d,J=5.2 Hz, 1H), 4.05 (s, 3H), 2.28 (s, 6H). ESI-MS m/z:492.1[M+H]", 514.1[M+Na]".

RG] 13 4-(5-[G-RAB IR E P HEE) | 25-2- A H)-7- P A -6k F BERR (a4
13)

JrEZREHR 1, S (CRFR-FE, Bt 2000 . B 0.09 g. 'H-
NMR (400 MHz, DMSO-d6)8 (ppm) :10.86 (s, 1H), 8.73 (s, 1H), 8.71 (d, J = 5.2 Hz, 1H), 8.35 (d,
J1=9.2Hz, 1H), 8.12 (d, ] = 8.3 Hz, 1H), 7.96 (d, ] = 2.6 Hz, 1H), 7.89 (s, 1H), 7.82 (dd, T = 7.1,
1.1 Hz, 2H), 7.77 (s, 1H), 7.69 (dd, J = 8.2, 7.2 Hz, 1H), 7.62~7.57 (m, 2H), 7.56 (s, 1H), 7.42 (td,
J=283,6.9 Hz, 1H), 6.98 (tdd, ] = 9.1, 2.6, 0.8 Hz, 1H), 6.63 (d, J = 5.2 Hz, 1H), 4.05 (s, 3H).
ESI-MS m/z:482.1[M+H]*, 504.1[M+Na]*.

EHEE) 14: 4-(5-[(3, S-S ARHE)E I P B IE)| 35-2-F ) -7- F A H-o- ek Bt (b
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% 14)

S REHG] 1, 200 s (CEBR-FEE, AT 20:1), 15 0.09 g. 'H-NMR
(400 MHz, DMSO-d6) & (ppm) :10.98 (s, 1H), 8.73 (s, 1H), 8.71 (d, J = 5.2 Hz, 1H), 8.37 (d, ] =
9.3 Hz, 1H), 8.14 (d, ] = 8.3 Hz, 1H), 7.97 (d, ] = 2.5 Hz, 1H), 7.92 (d, ] = 1.8 Hz, 2H), 7.89 (s,
1H), 7.84 (d, J = 6.4 Hz, 2H), 7.77 (s, 1H), 7.74~7.67 (m, 1H), 7.60 (dd, J = 9.3, 2.6 Hz, 1H), 7.56
(s, 1H), 7.39 (s, 1H), 6.63 (d, ] = 5.2 Hz, 1H), 4.05 (s, 3H). ESI-MS m/z:533.1[M+H]",
555.1[M+Na] .

B 15: 4-((5-(CGh A2 B3 &I P B 25-2- ) 6 5)-7- A e k-6- FF BEiZ (6
EW15)

HESREEN] 1, S0 (CEF -, R 20:1) , JEREE, 0.06 ¢
'H NMR (400 MHz, DMSO-ds) & (ppm) 8.73 (d, J = 2.5 Hz, 2H), 8.69 (d, J = 5.3 Hz, 1H), 8.38
(d, J=9.3 Hz, 1H), 8.04 (dd, J = 6.4, 3.2 Hz, 1H), 7.93 — 7.87 (m, 2H), 7.78 (s, 1H), 7.62 (q, J =
3.6 Hz, 2H), 7.60 — 7.54 (m, 2H), 6.60 (d, J = 5.2 Hz, 1H), 4.05 (s, 3H), 3.24 (t, J = 6.3 Hz, 2H),
1.12(d, J=17.0 Hz, 1H), 0.51 — 0.45 (m, 2H), 0.31 —0.27 (m, 2H). "*C NMR (151 MHz, DMSO-
ds) & (ppm) 168.16, 165.74, 161.23, 158.05, 153.25, 151.59, 151.44, 135.04, 134.22, 129.28,
128.38, 127.62, 126.04, 125.17, 124.89, 124.61, 121.13, 117.64, 114.60, 107.85, 103.76, 56.12,
43.22,1091,3.17 (2C). MS [M + H]" 442.18..

L 16: 7- A HE-4-((5-(G-F R IR E)TE T B ZE-2- ) S ) e -6- P EE %

&9 16)

TSR], SRR (SRR -, AR 20:1), BARE M, 0.06¢.
'H NMR (400 MHz, DMSO-ds) 8 (ppm) : 10.61 (s, 1H), 8.71 — 8.65 (m, 2H), 8.31 (d, J=9.3 Hz,
1H), 8.07 (d, J= 8.3 Hz, 1H), 7.92 (d, J=2.6 Hz, 1H), 7.86 (s, 1H), 7.75 (d, J= 7.8 Hz, 2H), 7.51
(d, J=8.1 Hz, 2H), 7.35 (d, J= 8.2 Hz, 1H), 6.59 (d, J= 5.2 Hz, 1H), 4.02 (s, 3H), 3.73 (s, 3H).
BCNMR (151 MHz, DMSO-ds) & (ppm):  165.48, 164.21, 159.58, 157.89, 156.50, 151.76, 150.12,
150.08, 138.82, 133.17, 132.71, 128.23, 127.90, 126.56, 125.92, 124.54, 123.81, 123.67, 123.05,
119.92, 116.17, 113.08, 110.55, 107.61, 106.36, 104.07, 102.30, 54.59, 53.41. MS [M + H]" 494.18.

SEREB 17 4-((5-((4- SR ER ) B A B B ) 25-2-5) 6l 4)-7- B 4 2 v h-6- Bt ik

a1
JrESISs] 1, SR rE (CRPER-TEE, AR 20:0) , BEAEREE, 0.06g.

'"H NMR (400 MHz, DMSO-ds) 8 (ppm) : 10.50 (s, 1H), 8.80 — 8.68 (m, 2H), 8.36 (d, J=9.1 Hz,
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1H), 8.10 (d, J = 8.3 Hz, 1H), 7.96 (d, J = 2.5 Hz, 1H), 7.90 (s, 1H), 7.80 — 7.65 (m, SH), 7.62 —
7.50 (m, 2H), 6.95 (d, J = 9.1 Hz, 2H), 6.63 (d, J= 5.2 Hz, 1H), 4.08 —3.98 (m, SH), 1.33 (t, J =
7.0 Hz, 3H). '*C NMR (151 MHz, DMSO-ds) 8 (ppm) 166.52, 165.69, 161.47, 158.22, 154.80,
153.01, 151.53, 151.06, 134.99, 134.26, 132.22, 129.62, 128.79, 128.23, 127.58, 126.12, 125.33,
124.69, 121.35 (20), 120.65, 117.75, 114.62, 114.31 (2C), 107.52, 103.83, 63.04, 56.16, 14.60.
MS [M + H]* 508.19,

SEHEH] 18 7- B4 ((5-((5- B MR M -2- 5 ) S PR T ) 25-2- 2 ) SR 6 ) P k-6 FR PR i

ALa918)
TrES IS 1, SR8 (ST TR, AR 20:0) , BEAEE A, 0.06g.

'H NMR (400 MHz, DMSO-de) & (ppm):  12.68 (s, 1H), 8.76 (dt, J= 6.9, 2.7 Hz, 2H), 8.55 (dd,
J=8.4,1.4Hz 1H), 842 (d, /= 9.1 Hz, 1H), 8.17 (s, 1H), 8.03 — 7.99 (m, 1H), 7.95 — 7.88 (m,
2H), 7.82 (s, 1H), 7.57 (s, 1H), 7.53 (dd, J = 8.4, 4.4 Hz, 1H), 7.25 (d, J= 1.2 Hz, 1H), 6.71 (d, J
=5.5Hz, 1H),4.07 (s, 3H), 2.42 (s, 3H). *CNMR (151 MHz, DMSO-ds) 8 (ppm) 168.09, 165.70,
161.30, 158.15, 153.13, 151.63, 151.40, 151.05, 139.54, 134.56, 131.61, 130.80, 127.99, 127.62,
125.95, 125.31, 124.62, 121.75, 120.64, 119.76, 117.87, 114.61, 107.69, 103.86, 56.15, 11.06.
MS [M + H]" 485.13,

SEHEH] 19: 7- B R E-4-((5-((4- I B IR -2 ) s PR T ) 25 -2- ) SR B ) P k-6 F R i

a4 19)

TrES ISR 1, 8 a8 (W G-, RFREE 20:1), BEFEIE, 0.06¢.
'H NMR (400 MHz, DMSO-ds) & (ppm):  12.77 (s, 1H), 8.77 (dd, J = 4.4, 1.4 Hz, 1H), 8.74 (s,
1H), 8.70 (d, J= 5.3 Hz, 1H), 8.55 (dd, /= 8.4, 1.4 Hz, 1H), 8.43 (d, J=9.2 Hz, 1H), 8.15(d, J =
8.4 Hz, 1H), 7.98 (d, J = 2.6 Hz, 1H), 7.93 — 7.87 (m, 2H), 7.79 (s, 1H), 6.89 (d, /= 1.1 Hz, 1H),
6.64 (d, J= 5.3 Hz, 1H), 6.25 — 6.22 (m, 1H), 4.06 (s, 3H), 2.09 (d, /= 1.1 Hz, 3H). '*C NMR
(151 MHz, DMSO-ds) & (ppm) 166.55, 165.72, 161.15, 158.07, 153.25, 151.64 (d, J = 7.2 Hz),
146.70, 134.31, 131.51, 130.89, 128.00, 127.62, 126.68, 125.94, 12523, 124.61, 121.78, 117.85,
114.62, 108.10, 107.86, 103.84, 56.13, 16.78, MS [M + H]" 485.13.

SEHEH] 20 7-F S A -4-((5-(FF A2 AL P A 35-2- ) E 2 e ik-6- T Bt ik (AL &4 20)

TSN 1, SO0 5 (CE P -, A 20:1), SO A, 0.06 ¢.
"H NMR (400 MHz, DMSO-de) 8 (ppm) : 8.75 (s, 1H), 8.72 (d, J= 5.4 Hz, 1H), 8.56 (d, J= 4.5
Hz, 1H), 8.40 (d, J = 9.2 Hz, 1H), 8.08 — 8.01 (m, 1H), 7.93 (d, J = 2.6 Hz, 1H), 7.92 — 7.90 (m,
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1H), 7.80 (s, 1H), 7.64 — 7.60 (m, 2H), 7.58 — 7.55 (m, 2H), 6.64 (d, J = 5.4 Hz, 1H), 4.06 (s, 3H),
2.89 — 2.86 (m, 4H). *C NMR (151 MHz, DMSO-ds) & (ppm) : 169.26 (2C), 166.28, 161.89,
158.68, 153.71, 152.00, 135.44, 134.80, 129.95, 129.05, 128.20, 126.61, 125.80, 125.50, 125.20,
121.68, 118.20, 115.17, 108.29, 104.32, 56.70, 26.66. MS [M + H]" 402.14.

SEREF 20: 7-F A EE4-((S-(4-F R OR IR 1- B R ) 25 -2- E) BB e k-6- B i, (AL& )
21)

TIEZ A 1, 2GR E (ST -, AR 20:1), FHARIE, 0.06g.
'H NMR (400 MHz, Chloroform-d) & (ppm):  9.30 (s, 1H), 8.63 (s, 1H), 7.95 (d, J= 9.0 Hz, 1H),
7.82 (d,J=8.3 Hz, 2H), 7.63 (d, J= 2.2 Hz, 1H), 7.53 (s, 1H), 7.52 — 7.48 (m, 1H), 7.41 (dd, J =
7.1, 1.3 Hz, 1H), 7.36 (dd, J=9.1, 2.2 Hz, 1H), 6.47 (d, J= 5.0 Hz, 1H), 6.29 (d, /= 3.9 Hz, 1H),
4.10 (s, 3H), 4.04 (brs, 2H), 3.31 (q, J = 5.5 Hz, 2H), 2.61 (brs, 2H), 2.34 (brs, SH). "*C NMR
(151 MHz, Chloroform-d) 8 (ppm): 168.99, 166.21, 162.73, 158.40, 153.72, 152.60, 152.06,
134.63, 134.20, 128.89, 128.60, 127.66, 126.34, 123.79, 121.99, 121.84, 118.43, 116.02, 108.32
(2C), 103.72, 56.40, 55.43, 54.81, 47.04, 45.89, 41 .58, MS [M + H]" 471.20.

SEHER 22: 7- B R EE-4-((5- (G I-4-HR B 35-2- ) FE ) -6 F LG (L& 22)

JEZ RSN 1, St E (R -, R 20:1) , EREE, 0.06 g
"H NMR (400 MHz, Chloroform-d) & (ppm):  9.33 (s, 1H), 8.67 (d, J= 5.3 Hz, 1H), 8.00 (d, /=
9.1 Hz, 1H), 7.87 (d, J = 8.4 Hz, 2H), 7.68 (d, J = 2.5 Hz, 1H), 7.59 (d, /= 5.0 Hz, 1H), 7.55 (d, J
= 8.3 Hz, 1H), 7.47 (s, 1H), 7.41 (dd, J= 9.0, 2.4 Hz, 1H), 6.52 (d, J = 5.1 Hz, 1H), 6.47 (s, 1H),
4.14 (s, 3H), 4.09 — 3.92 (m, 1H), 3.87 (t, J = 5.4 Hz, 2H), 3.59 (dddd, J = 17.5, 11.2, 8.4, 3.1 Hz,
2H), 3.48 (s, 1H), 3.38 — 3.24 (m, 2H). '*C NMR (151 MHz, Chloroform-d) 8 (ppm): 169.12,
166.21, 162.77, 158.47, 153.59, 152.48, 152.09, 134.65, 133.87, 129.02, 128.59, 127.64, 127.54,
126.36, 123.88,122.10, 121.91, 118.48, 115.99, 108 .24, 103.70, 67.15, 67.02, 56.42, 47.75, 4231 .
MS [M + H]" 458.17.

SEHE) 23 4-((6-((3,5- = F AU B LA B &) 35 -2- 55 B ) - 7- FR R L v k-6~ P B
B (a4 23>

TrESIRSERS) 1, SR8 (Z W G-, RAREE 20:1, G, 0.06¢.
'H NMR (400 MHz, DMSO-ds) 8 (ppm) : 10.60 (s, 1H), 8.74 (s, 1H), 8.71 (d, /= 5.2 Hz, 1H),
8.35(d, J=9.2 Hz, 1H), 8.11 (d, J = 8.2 Hz, 1H), 7.96 (d, J= 2.6 Hz, 1H), 7.91 (s, 1H), 7.82 —
7.75 (m, 2H), 7.68 (dd, J=8.3, 7.1 Hz, 1H), 7.61 (dd, J=9.2, 2.6 Hz, 1H), 7.57 (s, 1H), 7.12 (d, J
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= 2.3 Hz, 2H), 6.63 (d, J = 5.2 Hz, 1H), 6.31 (t, J = 2.3 Hz, 1H), 4.06 (s, 3H), 3.75 (s, 3H). 3C
NMR (151 MHz, DMSO-dq) & (ppm):  167.05, 165.74, 161.18, 160.40 (2C), 158.07, 153.23,
151.60, 151.55, 140.85, 134.64, 134.24, 129.81, 128.09, 127.46, 126.06, 125.38, 125.23, 124.60,
121.46, 117.73, 114.61, 107.81, 103.83, 98.14 (2C), 95.70, 56.14, 55.05 (2C). MS [M +H]* 524.17.

SEHER 24: T-FEEEE-A-((5-(FE-2-EE A B ZE-2- B B A Ei-6- F Bt (b s
24)

TES MG 1, 2 A% 8 (ZSUF LT EE, HFRLK 20:1) , AR, 0.06g.
'"H NMR (400 MHz, DMSO-dg) § (ppm) : 10.89 (s, 11), 8.73 (d, J = 14.0 Hz, 1), 8.60 (s, 1),

D

8.43 (d, J=9.2 Hz, 1H), 8.14 (d, /= 8.0 Hz, 1H), 7.99 (s, LH), 7.91 (dd, J= 16.8, 9.9 Hz, 5H),
7.81 (s, 2H), 7.72 (s, 1H), 7.62 (d, J= 8.6 Hz, 1H), 7.57 (s, 1H), 7.52 (s, 1H), 7.46 (s, 1H), 6.65 (s,
1H), 4.06 (s, 3H). *C NMR (151 MHz, DMSO-dq) & (ppm) : 167.81, 166.29, 161.73, 158.64,
153.83, 152.24, 152.19, 137.33, 135.30, 134.87, 133.89, 130.55, 130.42, 128.85, 128.71, 128.09,
127.99, 127.96, 126.98, 126.69, 125.98, 125.79, 125.33, 125.20, 122.09, 121.00, 118.31, 116.61,
115.21, 108.43, 104.44, 56.70. MS [M + H]" 514.18.

SEHER 25: 7-F S EA-((5-((3- P A FE) (F £ & A P B A)FE-2-50) ) k-6-
B (e 25

TIEZISER] 1, £ a8 (Z W G-, R 20:1, BGEE, 0.06¢.
'H NMR (400 MHz, DMSO-de) 8 (ppm):  8.74 (s, 1H), 8.70 (d, /= 5.2 Hz, 1H), 8.17 (d, J= 9.0
Hz, 1H), 7.90 (s, 1H), 7.79 (d, J= 8.9 Hz, 3H), 7.55 (d, J= 10.7 Hz, 2H), 7.38 (s, 2H), 7.03 (s, 1H),
6.77 (s, 2H), 6.63 (s, 1H), 6.52 (s, 1H), 4.05 (s, 3H), 3.51 (s, 6H). '*C NMR (101 MHz, DMSO-
ds) 8 (ppm) : 169.40, 166.33, 161.75, 159.77, 158.65, 153.83, 152.27, 151.99, 145.33, 135.55,
134.31, 130.04, 128.92, 128.81, 127.93, 126.38, 126.18, 125.80, 125.56, 125.22, 121.79, 119.35,
118.17, 11523, 113.08, 108.51, 104.29, 56.74, 55.54, 37.48. MS [M + H]" 508.18.

SERERF] 26: 7-FFEIEA4-((5-(HER-2- R E E T B ZE-2- B S ) di-o- F Bt (thE
1 26)

TEZHEHEN] 1, L0008 (CRP -, AR 20:1) , @B, 0.06 g.
'H NMR (400 MHz, DMSO-ds) & (ppm) :11.85 (s, 1H), 8.73 (s, 1H), 8.70 (d, /= 5.2 Hz, 1H), 8.40
(d, J = 8.9 Hz, 1H), 8.14 (d, J= 8.4 Hz, 1H), 8.02 — 7.95 (m, 2H), 7.90 (s, 1H), 7.87 (s, 1H), 7.78
(s, 1H), 7.70 — 7.60 (m, 2H), 7.56 (s, LH), 7.21 (s, 1H), 6.63 (d, J= 5.2 Hz, 1H), 4.05 (s, 3H). '°C
NMR (151 MHz, DMSO-ds) 3 (ppm) :167.00, 166.31, 161.65, 158.61, 153.87, 153.52, 152.27,
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152.23, 137.21, 134.88, 132.80, 131.34, 128.43, 128.01, 127.42, 126.84, 126.50, 125.77, 125.16,
122.33, 118.38, 115.19, 108.47, 104.47, 56.69., MS [M + H]" 455.14.

SEHEH 27 7-FR AR -4-((5-((2- SRR 2R R B A P ) 25 -2- ) SR ) P i -6- P L

e 27

TR ISR 1, SR8 (& -, R 20:10, BGRE, 0.06g.
"H NMR (400 MHz, DMSO-ds) & (ppm): 9.73 (s, 1H), 8.75 (s, 1H), 8.70 (d, J=5.2 Hz, 1H), 8.47
(d, J=9.2 Hz, 1H), 8.10 (d, J = 8.3 Hz, 1H), 7.95 (d, J = 2.6 Hz, 1H), 7.90 (d, J = 6.8 Hz, 2H),
7.84 — 7.77 (m, 2H), 7.67 (t, J= 7.6 Hz, 1H), 7.61 (dd, J = 9.2, 2.5 Hz, 1H), 7.56 (s, 1H), 7.27 —
7.18 (m, 1H), 7.12 (d, J = 8.2 Hz, 1H), 7.02 (t, J= 7.5 Hz, 1H), 6.62 (d, J = 5.2 Hz, 1H), 4.05 (s,
3H), 3.85 (s, 3H). '*C NMR (151 MHz, DMSO-ds) & (ppm): 167.53, 166.28, 161.79, 158.64,
153.83, 152.19, 152.14, 152.10, 135.24, 134.85, 130.32, 128.88, 128.23, 127.29, 126.65, 126.46,
125.85, 125.74, 125.22, 124.89, 121.94, 120.73, 118.27, 115.20, 112.05, 108.43, 104.38, 56.69,
56.23. MS [M + H]" 494.18.

SEHER] 28 7-H R FE-4-((5-((5- H 3k 7 T k- 3- 2 ) & ik Y TR 3 ) 25 -2 - k) R B ) ke k-6~ FFY T
fe (&4 28)

JIEZ RS 1, 200 B (R -, AR 20:1), BAREE, 0.06 g.
'H NMR (400 MHz, DMSO-ds) & (ppm) :11.60 (s, 1H), 8.74 (s, 1H), 8.70 (d, /= 5.2 Hz, 1H), 8.37
(d, J=9.2 Hz, 1H), 8.16 — 8.09 (m, 1H), 7.97 (d, J = 2.5 Hz, 1H), 7.90 (s, 1H), 7.83 (dd, J=7.2,
1.2 Hz, 1H), 7.79 (s, 1H), 7.66 (dd, J = 8.3, 7.1 Hz, 1H), 7.61 (dd, J = 9.3, 2.5 Hz, 1H), 7.56 (s,
1H), 6.86 (s, 1H), 6.62 (d, J=5.2 Hz, 1H), 4.05 (s, 3H), 2.45 (s, 3H). '*CNMR (151 MHz, DMSO-
des) & (ppm): 170.12, 167.45, 166.29, 161.68, 158.83, 158.61, 153.85, 152.24, 152.21, 134.83,
133.38, 131.07, 128.51, 128.05, 126.70, 126.51, 125.76, 125.18, 12222, 118.37, 115.19, 108.48,
104.43,97.29, 56.69, 12.63. MS [M + H]" 469.15.

SEHER] 29 7-H R FE-4-((5-((3- H 2k 7 T k-5 2 ) & B Y T 3 ) 25 -2 - k) R 6 ) e Wik-6- FFY B
f& (&9 29)

TTEZREHEG] 1, 201508 (&P h-HEE, AR 201, SO A, 0.06 ¢
'H NMR (400 MHz, DMSO-ds) & (ppm) :12.25 (s, 1H), 8.75 (s, 1H), 8.72 (d, /= 5.2 Hz, 1H), 8.40
(d, J=9.2 Hz, 1H), 8.17 (d, J = 8.3 Hz, 1H), 7.98 (d, J = 2.5 Hz, 1H), 7.90 (d, J = 6.0 Hz, 1H),
7.77 (s, 1H), 7.70 (t, J = 7.7 Hz, 1H), 7.64 (dd, J = 9.3, 2.6 Hz, 1H), 7.58 (s, 1H), 6.65 (d, J=5.3
Hz, 1H), 6.45 (s, 1H),4.07 (s, 3H), 2.28 (s, 3H). '>*C NMR (151 MHz, DMSO-dq) 3 (ppm): 165.72,
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165.07, 161.16, 161.06, 160.66, 158.05, 153.29, 151.76, 151.67, 134.31, 131.95, 130.91, 127.84,
127.46, 126.44, 125.92, 125.22, 124.59, 121.83, 117.82, 114.63, 107.91, 103.93, 89.61, 56.13,
11.32. MS[M + H]* 469.15.

e 30: 7- R EE-4-((5-3-G- A F R E) R E)FE-2- ) A &) nk-6- P BERE (L&
¥ 30)

TEZMEHEG] 1, 20008 (CRFR-FlE, AR 20:1) , @A, 0.06g.
'H NMR (400 MHz, DMSO-ds) § (ppm) :9.10 (s, LH), 8.87 (s, 1H), 8.78 (s, 1H), 8.71 (d, J=5.2
Hz, 1H), 8.31 (d, J=9.2 Hz, 1H), 8.05 (dd, /= 7.6, 1.1 Hz, 1H), 7.92 — 7.86 (m, 2H), 7.78 (s, 1 H),
7.69 (d,J = 8.2 Hz, 1H), 7.62 (dd, J= 9.2, 2.5 Hz, 1H), 7.59 — 7.53 (m, 2H), 7.27 (t, J = 2.2 Hz,
1H), 7.23 (t, J= 8.1 Hz, 1H), 7.01 (dt, J = 8.1, 1.0 Hz, 1H), 6.64 (d, J = 5.3 Hz, 1H), 6.60 (ddd, J
=8.3,2.5,0.9 Hz, 1H), 4.08 (s, 3H), 3.77 (s, 3H). "*C NMR (151 MHz, DMSO-ds) 5 (ppm) :165.75,
161.32, 159.69, 158.05, 153.29, 152.78, 151.63, 151.39, 140.88, 134.81, 134.61, 129.57, 127.06,
125.10, 124.72, 124.49, 123.89, 122.67, 120.12, 117.92, 117.37, 114.64, 110.41, 107.86, 107.29,
103.84, 103.68, 56.13, 54.86. MS [M + H]" 509.16.

SEHEH 31 4-((6-(CA A 2= B ) B A BB 25-2- 25 ) S ) - 7- PR S AR - 6- FR B i (£

&% 31)

311 6-((6- 2 HIEBL-7- H AR e i -4- ) L) 2- 25/ (10

¥ 6- 7B 2-Z5 I (1.91 g, 10.17 mmol) ¥ T —HWH (35mL) , IIABRERHE (8.26
g,25.42mmol) , FEHEE 10min 5, MAKE S (2.00g,8.5mmol) , MMHZE 95°C &
.10 ho TLC WMWED) S SN e, MR ARSERERE, KRN H KRS
ZRRZBEREL, &E/KE, A INHCLE pH £ 6.5, 5 KEE A4, g, EEHHKE 3
Ko WA P55 A MeOH B &5 i f5 BiR ¥, ek, 291 g, 7% 88.5%.
MS '"H NMR (400 MHz, DMSO-ds) & (ppm) :13.13 (s, 1H), 8.69 — 8.62 (m, 3H), 8.27 (d, J = 8.9
Hz, 1H), 7.98 (s, 2H), 7.86 (t, J = 3.1 Hz, 2H), 7.74 (s, 1H), 7.55 (dd, J= 8.8, 2.3 Hz, 1H), 7.51 (s,
1H), 6.61 (d, J= 5.2 Hz, 1H), 4.00 (s, 3H). [M +H]" 388.20.

312 4-((6-((H P& 5 ) B IO ) 2% - 2- 5 ) S 6 )- 7- Y 4R B e - 6- FFY i

KG9 10 (030 g, 0.77 mmol) T =&kt (10 mL) , fIA HATU (0.59 g, 1.55
mmol) F1 DIPEA (0.25 g, 1.93 mmol) , FifJXM 30 min f5, JINAFIEH L (0.07 g,
0.93 mmol) , ¥EEF IR RN 4h. TLC MG 10 RV FES, RIHVE A&, HhiE,
PEDERT S AL EHT (MeOH/CH2Cl, 1/80 to 1/40) 4ifk5 HiRF=¥, Mk, 0.11g, 77

30



WO 2025/001997 PCT/CN2024/100648

% 32.1%. 'H NMR (400 MHz, DMSO-ds) & (ppm) :8.75 (t, J = 5.7 Hz, 1H), 8.68 (s, LH), 8.66
(d, J=5.2 Hz, 1H), 8.51 (d, J = 1.2 Hz, 1H), 8.17 (d, J = 9.0 Hz, 1H), 7.96 (d, J = 1.2 Hz, 2H),
7.85(dd, J= 5.3, 2.3 Hz, 2H), 7.74 (d, /= 2.4 Hz, 1H), 7.54 (d, J=2.4 Hz, 1H), 7.52 (d, J=22
Hz, 1H), 6.61 (d, J= 5.2 Hz, 1H), 4.01 (s, 3H), 3.22 — 3.12 (m, 2H), 1.10 — 0.99 (m, 1H), 0.47 —
0.38 (m, 2H), 0.27 — 0.19 (m, 2H). 3C NMR (151 MHz, DMSO-ds) & (ppm) :166.43, 166.27,
161.72, 158.67, 153.77, 153.25, 152.06, 135.61, 132.39, 132.26, 130.57, 128.01, 127.94, 125.82,
125.66, 125.21, 121.71, 117.51, 115.23, 108.32, 104.61, 56.70, 44.20, 11.52, 3.87 (2C). MS [M +
H]* 442.1760.

SEHEH) 32: 7- B AERE-4-((6-((5- F L IR -2 ) o PR T ) 25 -2- 2 SR e k-6 FR IR ik

A&y 32
JFEBESf] 31, 265 (MeOH/CH:Cly, 1/80to0 1/40) , FFE K, 0.11 g.

'H NMR (400 MHz, DMSO-ds) & (ppm) :12.60 (s, 1H), 8.80 (d, J= 1.8 Hz, 1H), 8.68 (s, 1H), 8.66
(d, J=52Hz, 1H), 821 (d, J=9.0 Hz, 1H), 8.12 (dd, J = 8.6, 1.8 Hz, 1H), 8.01 (d, J= 8.7 Hz,
1H), 7.88 (d, J=2.4 Hz, |H), 7.86 — 7.84 (m, 1H), 7.74 (s, 1H), 7.57 (dd, /= 8.9, 2.4 Hz, 1H), 7.52
(s, 1H), 7.22 (q, J= 1.2 Hz, 1H), 6.63 (d, J= 5.3 Hz, 1H), 4.01 (s, 3H), 2.36 (d, = 1.2 Hz, 3H).
BCNMR (151 MHz, DMSO-ds) 8 (ppm) :165.71, 164.79, 160.91, 158.06, 153.36, 153.31, 151.69
(20), 135.69, 132.08, 129.82, 129.42, 129.02, 127.75, 126.39, 125.24, 124.62, 121.42, 116.95 (2C),
114.69, 107.92 (2C), 104.21, 56.13, 11.06. MS [M + H]* 485.12,

SERE 33 7-FREFE-4-((6-((3- F A B R A B 2 B ) 38 -2- ) S5 ) e k-6 R T e

A& 330

JTEBESHf 31, 2G5S (MeOH/CH:Cly, 1/80to0 1/40), a4, 0.11 g.
'H NMR (400 MHz, DMSO-ds) & (ppm) :10.39 (s, 1H), 8.71 — 8.67 (m, 2H), 8.64 (d, J= 1.4 Hz,
1H), 8.24 (d, J=8.9 Hz, 1H), 8.04 (d, /= 1.7 Hz, 2H), 7.88 (d, J=2.5 Hz, 1H), 7.85 (s, LH), 7.72
(s, 1H), 7.57 (dd, J= 8.9, 2.5 Hz, 1H), 7.53 (s, 1H), 7.50 (t, J= 2.2 Hz, 1H), 7.41 (dd, J=8.1, 1.8
Hz, 1H), 7.25 (t, J= 8.1 Hz, 1H), 6.68 (dd, J= 9.0, 2.5 Hz, 1H), 6.65 (d, J= 5.2 Hz, 1H), 4.02 (s,
3H), 3.75 (s, 3H). *C NMR (151 MHz, DMSO-ds) & (ppm) :165.73, 165.36, 160.96, 159.41,
158.07, 153.32, 153.05, 151.71, 140.34, 135.31, 132.05, 131.84, 129.89, 129.37, 127.98, 127.64,
125.33, 125.23, 124.65, 121.31, 116.91, 114.73, 112.50, 109.15, 107.93, 105.98, 104.20, 56.13,
54.95. MS [M + H]" 494.16.

L 34: 4-((6-((4- ZREFRE)F I BB H)ZR-2-30) FIE)-7- F A L vEmt-6- P BE %
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e 34)

TS B 31, S0 E (MeOH/CHLCl, 1/80to0 1/40), TEAE M, 0.11 g.
'"H NMR (400 MHz, DMSO-ds) & (ppm) :10.34 (s, 1H), 8.75 — 8.69 (m, 2H), 8.66 (s, 1H), 8.27 (d,
J=9.0 Hz, 1H), 8.12 — 8.02 (m, 2H), 7.92 (d, J = 2.5 Hz, 1H), 7.89 (s, 1H), 7.78 (s, 1H), 7.75 —
7.70 (m, 2H), 7.60 (dd, J=8.9, 2.5 Hz, 1H), 7.57 (s, 1H), 6.98 — 6.91 (m, 2H), 6.68 (d, /= 5.2 Hz,
1H), 4.08 —3.98 (m, 3H), 1.34 (t, J="7.0 Hz, 3H). *C NMR (151 MHz, DMSO-ds)  (ppm) :165.70,
164.85, 161.12, 158.13, 154.78, 153.19, 152.89, 151.48, 135.19, 132.20, 132.09, 131.80, 129.94,
127.80, 127.58, 125.31, 124.65, 121.89 (2C), 121.25, 116.95, 114.69, 114.21 (2C), 107.74 (2C),
104.14, 63.00, 56.14, 14.63. MS [M + H]" 508.18.

S 35: 7-F AR AE-4-((6-(MEME-2- B SR B R E R 35 -2- 1 E B e k-6 R BE R (AL &
Y 35)

TSt 31, 2GS E (MeOH/CHLCl, 1/80t0 1/40) , i@, 0.11g.

'"H NMR (400 MHz, DMSO-ds) 8 (ppm) :12.79 (s, 1H), 8.88 (d, J= 1.8 Hz, 1H), 8.72 (d, J = 6.7
Hz, 2H), 8.27 (d, /= 8.9 Hz, 1H), 8.19 (dd, J = 8.6, 1.8 Hz, 1H), 8.08 (d, J= 8.7 Hz, 1H), 7.93 (d,
J=2.5Hz, 1H), 7.90 (s, 1H), 7.78 (s, LH), 7.65 — 7.59 (m, 2H), 7.57 (s, 1H), 7.32 (d, J= 3.6 Hz,
1H), 6.69 (d, J = 5.2 Hz, 1H), 4.06 (s, 3H). *C NMR (151 MHz, DMSO-ds) & (ppm): 165.72,
164.94, 160.90, 158.76, 158.06, 153.42, 153.32, 151.70, 135.74, 132.11, 129.81, 129.26, 129.09,
127.80, 125.24, 125.21, 124.62, 121.45, 116.95, 114.70, 113.81, 107.93 (2C), 104.23, 56.14. MS
[M +H]" 471.11.,

SEHER] 36: 4-((6-(HME-3- R R A H B3 £5-2- 30 L 3)- 7- AR R R k- 6- PR i (46
£ 36)

TS 31, 0SB (MeOH/CHLCl, 1/80to0 1/40) , i@, 0.11g.

'"H NMR (400 MHz, DMSO-ds) 5 (ppm) :11.67 (s, 1H), 8.90 (s, 1H), 8.80 (s, 1H), 8.74 (d, J=4.9
Hz, 2H), 8.27 (d, J = 8.9 Hz, 1H), 8.12 (d, J = 8.8 Hz, 1H), 8.07 (d, J= 8.6 Hz, 1H), 7.94 (d, J =
2.4 Hz, 1H), 7.91 (s, 1H), 7.80 (s, 1H), 7.63 (dd, J = 8.8, 2.4 Hz, 1H), 7.58 (s, 1H), 7.13 (s, 1H),
6.71 (d, J=5.1 Hz, 1H), 4.06 (s, 3H). *C NMR (151 MHz, DMSO-ds) § (ppm): 171.96, 165.72,
165.25, 160.94, 160.08, 158.07, 153.34, 153.30, 151.65, 135.66, 132.05, 130.16, 129.78, 128.90,
127.74,125.27, 124.62, 121.42, 116.93, 114.70, 107.88 (2C), 104.23, 99.74, 56.14. MS [M + H]"
455.13.

SEHER) 37 7-H S I -4-((1-((5- P 25 S T - 3- 2y B Y T )- 1 HI- 5 P S- 3 ) SR 36 - 6-
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HBERE (ka4 37

37.1  A-((1H-Pg|Rk-5-8) 00 )-7- W A B e b -6- O B (13D

B S-EEEMIE (029g, 2.1l mmol) T ZH I (7mL) , MINRERH (2.07g, 6.36
mmol) , FRM 30min 5, HIA 4-50-7-H A EEmEM-6-FEE (0.5g, 2.11 mmol) , J}
A 90°C/R N 3 h JG. TLC WME R RN 5E 4, AR, A 100 mL /K, #friKE
[k, HhEEAER g, BT FREEAEEERE ET (McOH/CH2CL/EBN=80/1/0.01)
aitk, BHWRTY, ALK, 035g 7% 49.0%. 'HNMR (400 MHz, DMSO-ds) § (ppm):
11.32 (s, 1H), 8.76 (s, 1H), 8.60 (d, J= 5.3 Hz, 1H), 7.82 (d, J = 50.0 Hz, 1H), 7.53 (dt, J= 8.7,
0.7 Hz, 1H), 7.51 (s, 1H), 7.49 — 7.43 (m, 2H), 7.00 (dd, J = 8.7, 2.4 Hz, 1H), 6.48 (ddd, J= 2.9,
1.9, 0.9 Hz, 1H), 6.39 (d, J= 5.3 Hz, 1H), 4.04 (s, 3H). MS [M + H]* 334.10.

37.2  7-WERFE-4-((1-((5- W 3= T e -3- 20 2 35 I )- 1 H- W] - 5- 35 ) A0 55 ) e Wi -6- T T
iz

Kk &4 13 (0.20g, 0.60mmol) ¥&F NN “HEFEHZ (5mL) , VK NI\ KOH

(0.05g, 0.90mmol) , VK¥XMN 30min J5, MAWLED 14 (0.20¢g, 0.90 mmol) . EiF

M 4h. TLC WMIAkA9 13 M 5E4, A AR AFEWRR P, 5 H/KZE, MR NHLCl
IKIRE— I, AT NaCl KR BE— IR, BERANIE, Jo7K NaxSOs TR F IRk g5 i,
KR W H MeOH/CHCL ITH A B st 64, Btufik, 0.12g, 7% 42.0%. 'HNMR (400
MHz, DMSO-ds) & (ppm) :11.31 (s, 1H), 8.75 (s, 1H), 8.66 (d, /= 5.4 Hz, 1H), 8.39 (d, J=8.9 Hz,
1H), 8.22 (d, J = 3.8 Hz, 111), 7.94 — 7.73 (m, 2H), 7.59 (d, J = 2.5 Hz, 1H), 7.54 (s, 1H), 7.28 (dd,
J=9.0,2.5Hz, 1H), 6.81 (d, J=3.7 Hz, 1H), 6.73 (s, 1H), 6.49 (d, J= 5.3 Hz, 1H), 4.05 (s, 3H),
2.45 (s, 3H). "*C NMR (151 MHz, DMSO-ds) 8 (ppm) :169.69, 165.69, 162.55, 158.43, 158.19,
152.84, 150.86, 148.94 (2C), 133.20, 131.05, 126.88, 125.14, 124.77, 117.42, 116.80, 114.45,
112.76, 107.27 (2C), 102.97, 96.76, 56.13, 12.06.  MS [M + H]" 458.13.

SEHf) 38: N-"FE-N'-[4-[(6- F B hE 25-7- A B 4- MR 3 R AR R 2R -1, 1- A R de —
Btz (&) 38)

38.1 N-RE-N- (4-$2F2REL) FAPLE-1,1-— FEfZ (20)

¥ 1.0g (7.69mmol) 1,1-¥ 2 —HRE. 4.40g EDCI (23.07mmol). 3.11gHobt (23.07
mmol). DMF (15.0 mL) JEABEEIES, BARY, IKG S FHH:. 1h J5 TLC Il
NE4r. AR HMAEAP SR IR, NG 4EKIE 3h 5 TLC Ml RN se4. 4R
R E A A B I A AR, IO REVK, BRI Sh, TLC Ml M.
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564 B 50.0 mL Z& A AN B [ SO Bk 30min, g, JEDE I Z /KB (10.0 mLx3),
HETERA OGRS A S (R P E-FEE, R 60:1), 5 0.59 ¢ FI@E 4.
'H-NMR (400 MHz, DMSO-ds) é(ppm): 9.52 (s, 1H), 9.34 (s, 1H), 9.21 (s, 1H), 7.65 (dd, J = 8.6,
1.0 Hz, 2H), 7.44~7.37 (m, 2H), 7.33~7.24 (m, 2H), 7.05 (t, /= 7.3 Hz, 1H), 6.72~6.64 (m, 2H),
2.63 (t, J = 7.9 Hz, 4H), 1.91~1.71 (m, 2H). ESI-MS m/z:311.1[M+H]", 333.1[M+Na]’,
643.2[2M+Na]".
382 N-RE:-N'-[4-[(6-FF BRA&EE-7-F S B -4- I I Ik S | 2R 3R ) - 1, L- A PR e — Y e e
B N-REN- (452300 3P ke-1,1- " W ®E (20) (0.55g, 1.78 mmol). DMF
(5.0mL). TR (0.62 g, 1.90 mmol) A HIMMAZEIEIE AR i IEHEFH: 10 min,
SRIG T 4-5-7-F AR L e - 6- R I (50 0.3, 1.27 mmol)II N E B 228 SR = 75°C,
fEIR RN 24h J5 TLC WM R SE4r, RN EIZZ RGN 20.0ml 818K, A K&
DT . HhyE, JEPHH BRI, BT IRARIEER . S0 s T -1
B, RFRLE 40:1), 15 0.09 g A&E K. "H-NMR (400 MHz, DMSO-ds) 6(ppm):9.84 (s, 1H),
9.65 (s, 1H), 8.69 (s, 1H), 8.66 (d, J= 5.3 Hz, 1H), 7.88 (s, 1H), 7.87~7.83 (m, 2H), 7.77 (s, 1H),
7.70 (d, J= 1.0 Hz, 1H), 7.68 (d, J= 0.7 Hz, 1H), 7.52 (s, LH), 7.33 (s, LH), 7.32 (s, 1H), 7.30~7.25
(m, 2H), 7.11~7.04 (m, 1H), 6.51 (d, J= 5.4 Hz, 1H), 4.04 (s, 3H), 2.69 (t,/ = 7.8 Hz, 4H), 1.86 (dft,
J=15.5,7.8 Hz, 2H). ESI-MS m/z:511.2[M+H]", 533.1[M+Na]'.
LB 39: N-[4-(6-F BERRE:-7- A A -4- MR B0 ) L 2R R L -N-(4- FR R 2K 3 )-1,1-3F
Wit BB (ba% 39)
JIEZ RSN 38, ety E (R M R-AEE, AR 40:1), 18 0.09g HOE
f&. '"H-NMR (400 MHz, DMSO-ds) o(ppm):10.21 (s, 1H), 9.95 (s, 1H), 8.69 (s, 1H), 8.66 (d, J =
5.2 Hz, 1H), 7.87 (s, 1H), 7.77 (t, J= 7.3 Hz, 3H), 7.52 (s, 2H), 7.49 (s, 1H), 7.29~7.24 (in, 2H),
7.12 (d, J = 8.2 Hz2H), 6.47 (d, J = 5.3 Hz, 1I0), 4.03 (s, 3H), 3.26 (s, 3H), 2.48 (t, J=7.9 Hz,
4H). ESI-MS m/z:511.2[M+H]*, 533.1[M+Na]'.
SEHAB) 40: N-[4-[(6-FF BERLEE-7- A -4-ME MBS S R R BE-N'-(3, S-ZHE AR E)-
LI-F Ak P B (a1 40)

JEZ M) 38, A E (Zs P he-FEE, &AL 40:1D), 15 0.09 g BB A,
'H-NMR (400 MHz, DMSO-ds) d(ppm): 9.52 (s, 1H), 9.34 (s, 1H), 9.21 (s, 1H), 7.65 (dd, J = 8.6,
1.0 Hz, 2H), 7.44~7.37 (m, 2H), 7.33~7.24 (m, 210), 7.05 (t, J = 7.3 Hz, 1H),3.35(s, 61)2.63 (t, J
=7.9 1z, 4H). ESI-MS m/z:325.1[M+H]*, 347.1[M+Na]".
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SCHER] 41: N-ZE-N'-[4-[(6- FF % EE-7- P E A A4- Ve Ay S | R & - L 1I- SRR e —
Bz (AbE4 41D
JrEZ ML) 38, St aE (ZEM -, AR 40:D), 15 0.09 g A&
. "H-NMR (400 MHz, DMSO-ds) d(ppm):10.19 (s, 1H), 10.07 (s, 1H), 8.69 (s, 1H), 8.67 (d, J
= 5.1 Hz, 1H), 7.88 (s, 1H), 7.80 (s, 1H), 7.78 (s, 2H), 7.63 (d, J = 8.3 Hz, 2H), 7.52 (s, 1H),
7.37~7.21 (m, 4H), 7.07 (t,J = 7.4 Hz, 1H), 6.48 (d, J= 5.2 Hz, 1H), 4.04 (s, 3H), 1.48 (s, 4H).
ESI-MS m/z:497.1[M+H]", 519.1[M+Na]".
SEHE) 42: N-[4-[(6- F BRARAE-7- A A -4-VE R B S B R 5 -N-(3, 4- AR R)-
LI-A R BBk (Ab&9) 42)
TES RG] 38, SOk (&M -, AR 40:1), 15 0.09 g IR
f&. '"H-NMR (400 MHz, DMSO-ds) 6(ppm):10.20 (s, 1H), 9.91 (s, 1H), 8.68 (s, 1H), 8.66 (d, J =
5.3 Hz, 1H), 7.87 (s, 1H), 7.79 (s, 1H), 7.77 (s, 2H), 7.52 (s, 1H), 7.39 (s, 1H), 7.35 (d, J= 8.0 Hz,
1H), 7.29~7.27 (m, 1H), 7.25 (t, J=2.7 Hz, 1H), 7.06 (d, J= 8.3 Hz, 1H), 6.47 (d, /= 5.2 Hz, 1H),
4.03 (s, 3H), 2.19 (s, 31), 2.17 (s, 3H), 1.48 (s, 4H). ESI-MS m/z:524. 1[M+H]", 537.1[M+Na]".
SEHEF] 43: N-[4-[(6- FF Bt e B-7- R 48 2 -4- MR IR AR ) S B | R S -N - (4- R AR R R B )- 1, 1-
AR P B (e 43)
JEZ G 38, A SE (e P k-FE, @8I 40:10), 15 0.09 ¢ A6
K, 'TH-NMR (400 MHz, DMSO-ds) d(ppm):10.24 (s, 1H), 9.83 (s, 1H), 8.65 (s, 1H), 8.62 (d, J =
5.2 Hz, 1H), 7.84 (s, 1H), 7.74 (d, J = 8.9 Hz, 3H), 7.48 (t, J = 4.5 Hz, 3H), 7.28~7.17 (m, 2H),
6.90~6.78 (m, 2H), 6.43 (d, J = 5.3 Hz, 1H), 3.99 (s, 3H), 3.68 (s, 3H), 1.43 (s, 4H). ESI-MS
m/z:527.1[M+H]", 549.1[M+Na]*, 1053.3[2M+H]".
S 44: T-HEFE-4- 4- G-PEETBE) REEE) EM-6-THtE (bad 44)
441 N- (4-3FRFE) 3-FERXPEEE (23) FIHEK
#1.0g (730 mmol) 4-ZFHARHFE (22). 1.67 g EDCI (8.76 mmol). 1.17 g Hobt
(8.76 mmol)y DMF (10.0 mL) AAAIEH, BRI, dAEFMTHiEE. 1h 5 TLC I
WV T4 SRE A A AR B2y, A EREAGS, & TN Sh,TLC 1l
RN5E4. ¥ 50.0 mL ZEAKMAR] RSB HEE 30min, HHIE, 1EUTHAREKEEE
(10.0mlx3), B2 18 A6 EMA 0.87g. 'TH-NMR (400 MHz, DMSO-ds) 6(ppm):9.92 (s, 1H),
9.22 (s, 1H), 7.84 (d, ] = 8.2 Hz, 2H), 7.55~7.49 (m, 2H), 7.31 (d, J = 8.0 Hz, 2H), 6.77~6.69 (m,
2H), 2.38 (s, 3H). ESI-MS m/z:228.1[M+H]", 250.1[M+Na]’.
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442 7-WERIE-4- (4- G-HEERHIEEE) FKAE) Huk-6-H Btk

¥ N- (4-32FEHEIE) 3 HEEIEHE (23) 0.30 g (1.32mmol). DMF (5.0 mL). %
B4 0.56 g (1.71 mmol) ZrAIIMARHAIE (EAURY) o ESFE 10 min, A)5H 4-5
7-FH R RS -6- L (5) (0.3g, 1.27mmol) IIANZEFi B P 8 THRZE 75°C, HIRX
R 24h J5 TLC WM 5e 4, KR BA AR ZER G 20.0mL 275K, A KRB AT
to HhuE, EDFADE K, ETREIIROREE. @S0 E (CZa k-,
RFILE 40:1), 2 0.09 g AE[H K. 'H-NMR (400 MHz, DMSO-de) d(ppm):10.36 (s, 1H), 8.70
(s, 1H), 8.67 (d, J= 5.3 Hz, 1H), 7.97~7.92 (m, 2H), 7.90 (d, /= 8.2 Hz, 3H), 7.78 (s, 1 H), 7.53 (s,
1H), 7.36 (d, J = 8.4 Hz, 2H), 7.34~ 7.28 (m, 2H), 6.51 (d, J = 5.2 Hz, 1H), 4.04 (s, 3H), 2.40 (s,
3H). ESI-MS m/z:428.1[M+H]*, 450.1[M+Na]".

SCHER) 45: 7-FEE-4- (4- 4-FEFFBE) FEE) dEik-6-F B (et 45)

JIEZ ML) 44, StEErkors (CEP -, AR 40:1), 15 0.09 g B
. 'H-NMR (400 MHz, DMSO-ds) 5(ppm):10.38 (s, 1H), 8.71 (s, 1H), 8.68 (d, J= 5.2 Hz, 1H),
7.96~7.93 (m, 2H), 7.86 (s, 1H), 7.79 (s, 1H), 7.77 (dd, J = 8.2, 2.4 Hz, 1H), 7.74 (s, 1H), 7.53 (s,
1H), 7.43 (dd, J= 4.6, 2.3 Hz, 2H), 7.33~7.30 (m, 2H), 6.52 (d, J = 5.2 Hz, 1H), 4.04 (s, 3H), 2.42
(s, 3H). ESI-MS m/z:428.1[M+H]*, 450.1[M+Na]".

LHE 46: T-HEE4- (4- -HERHBE) KEE) EiK-6-Hlik (L&Y 46)

TSR] 44, SO SR (AT R-TEE, A 40:1), 5 0.09 g HEAHE
., '"H-NMR (400 MHz, DMSO-ds) d(ppm): 10.77 (s, 1H), 8.72-8.67 (m, 2H), 8.41 (d, J=9.5
Hz, 2H), 8.22 (d, J= 7.9 Hz, 2H), 7.95 (d, J = 9.0 Hz, 2H), 7.90 (s, 1H), 7.79 (s,1H), 7.53 (s, L H),
7.36 (d, J = 8.2 Hz, 2H), 6.52 (d, J= 5.0 Hz, 1H), 4.04 (s, 3H). ESI-MS m/z:459.1[M+H]",
481.1[M+Nal*.

LW 47: T-FEEA4- (4- -FERFBE) KEEL) mik-6-F Bz (a4 47)

JIEZ SRS 44, OSSR (ZEF K-, AL 40:1), 8 0.09 ¢ AEAHE
&, 'H-NMR (400 MHz, DMSO-ds) d(ppm):10.51 (s, 1H), 8.70 (s, 1H), 8.68 (d, J= 5.3 Hz, 1H),
8.04~7.99 (m, 2H), 7.96~7.92 (m, 2H), 7.89 (s, 1H), 7.78 (s, 1H), 7.67~7.65 (m, 1H), 7.64~7.62
(m, 1H), 7.53 (s, 1H), 7.36~7.33 (m, 1H), 7.33~7.30 (m, 1H), 6.51 (d, J = 5.2 Hz, 1H), 4.04
(s,3H). ESI-MS m/z:448.1[M+H]", 470.0[M+Na]".

SEHER) 48: 7-FEE-4- (4- (4-F-3-F K FMED FEE) B-6- PBLE (L& 48)
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TIEB R 44, KA O R (&P, AL 40:1, 4 0.09 g A
fi. '"H-NMR (400 MHz, DMSO-ds) 5(ppm):10.54 (s, 1H), 8.70 (s, 1H), 8.68 (d, J= 5.3 Hz, 1H),
8.23 (dd, J=7.1, 2.3 Hz, 1H), 8.02 (ddd, J= 8.7, 4.8, 2.3 Hz, 1H), 7.93 (d, J= 2.2 Hz, 1H), 7.92
(d,J=2.2 Hz, 1H), 7.89 (s, 1H), 7.78 (s, 1H), 7.67~7.60 (m, 1H), 7.53 (s, 1H), 7.35(d, J=2.2
Hz, 1H), 7.33 (d, J=2.2 Hz, 1H), 6.52 (d, /= 5.2 Hz, 1H), 4.04 (s, 3H). ESI-MS
m/z:465. 1 [M+H]", 487.1[M+Na]*.

SEHE] 49: 7-FHEHE-4- (4- (4--3-IRAB P BEE) FEE) Eb-6- FBE AR (Wb&4 49)

ESREHN 44, SRS (R RE-FEE, AHE 40:1), 15 0.09 g A [HE
f&. '"H-NMR (400 MHz, DMSO-ds) d(ppm): 10.49 (s, 1H), 10.43 (d, J = 8.8 Hz, 1 H), 8.66 (s, 1 H),
8.64 (d, J= 5.2 Hz, 1H), 8.30 (dd, J= 6.6, 2.2 Hz, 1H), 7.90 (d, J=4.2 Hz, 1H), 7.88 (d, J= 4.2
Hz, 1H), 7.84 (s, 1H), 7.80 (d, J= 9.0 Hz, 1H), 7.73 (s, 1H), 7.49 (s, 1H), 7.31~7.27 (m, 2H), 6.48
(dt, J=5.2, 1.1 Hz, 1H), 4.00 (s, 3H). ESI-MS m/z:511.0[M+H]", 433.0[M+Na]".

SR 50:  ALEWI%T VEGFR-2 Sl R0 4 68

M 5g f0 &4l i R MR R VEGFR (1303 74

1. SERAPRIRAES

AELATAF I H Cat#
HTRF KinEASE-TK kit Cisbio 62TKOPEC
VEGFR-2 signalchem KO1-11G
MnCl12 Sigma M1787
MgCl12 Sigma M1028
ATP Promega V910B

FEM AN ] [ H Cat#

384-well plate, white, low volume,
Greiner 784075
round-bottom

384-Well Polypropylene microplate,

Labcyte P-05525-BC

Clear, Flatt Bottom,Bar Code
96-well polypropylene plate Nunc 249944

4625-1 CECN/THZ
Plate shaker Thermo

Q
Centrifuge Eppendorf 5810R
Envision 2104 multi-label Reader PerkinElmer 74785
Echo Labcyte 550
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2. LRPE

1 & W H) &

&1 DMSO, il & RiE HlkE MR . =R NERRME =R
fi f2 T e v, He R e L -20°CK IR %17 -

2) TAEW )6 &

W& YtE R F] DMSO #oke, HEAT 3 fER MR, MR 12 X8 12 MikE R . K’
R EKIE ARG R, 0.05 mM, B 1 mM 2.

3) #)4% 1 X kinase buffer

1 MAFRF] 5X enzymatic buffer ( 4 HTRF KinEASE-TK kit FF AR In 4 AT
B 7% 18 K Bt ) ik 1 X kinase buffer;

B HE 5 1 X kinase buffer # &4 : 5 mM MgClz; 1 mM DTT; 1 mM MnCly;

4) ¥ B VEGFR-2 [ € (ATP, TK-substrate-biotin, 1’4 HTRF KinEASE-TK
kit H 137

H 1X kinase buffer #] & 5 ng/ul Y 5X VEGFR-2.

H 1X kinase buffer ¥ 5 ng/pL ) 5X VEGFR-2 #H1T 2 fZEE EM B, Wik 8 44
8 MR A

W B FE BRI VEGFR-2 I 384 SZIGHR (784075, Greiner), 2 pL/fl. &4L
F B 4pL 1X kinase buffer, 1000g 2> 30s.

H 1X kinase buffer #ill % SuM [ 5X TK-substrate-biotin A1 500 pM FYJ 5X ATP.
R 384 SEEGHAEFL AN 2 pL f) 5X TK-substrate-biotin I 2uL AJ 5X ATP.

LR 384 SLEGM P, B4ME VEGFR-2 MIELWKEN 1 ng/uL, TK-substrate-
biotin F ATP KM E 435l 1uM Fl 100uM, 1000g 5.0 30s, HH, ZEME 40
min.

Fl HTRF detection buffer (4 HTRF KinEASE-TK kit HH &7 #1 % 250nM [ 4X
Sa-XL 665 (A HTRF KinEASE-TK kit AR, F [ 384 S5 AR & FLIm ] & 1 5
uL Sa-XL665 #1 5 uL TK-antibody- Cryptate (4 HTRF KinEASE-TK kit /1 [3R7])
1000g &0 30 s, KK E 60 min.

Envision 2104 plate reader 352 BU 52 Y6 H o UK 6 : 320nm; K 8% : 620 nm  (Cryptate)
M 665 nm (XL665),

5) ATP Km {E 5 5
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F 1 X kinase buffer # % 0.156 ng/uL ff) 5 X VEGFR-2. 384 sz R & L0 2
ul 1) 5X VEGFR-2. 384 L4 1 % FLFF N 4 uL 1 X kinase buffer, 1000g 0> 30s.

H 1X kinase buffer ] & 5uM [¥] 5X TK-substrate-biotin. F 1 X kinase buffer %f
ATP #3473 M6 FEF ke, UG 300uM, Rkt 12 kA8 12 MKE A

ATR 1) 384 2Btk & LI 2 pL B9 5X TK-substrate-biotin A1 2pL 7 & # & 1Y
ATP, 1000g &L 30s, #HHR, ZEEBE 40 min,

F HTRF detection buffer il % 250nM [} 4X Sa-XL 665. AR 384 SLI6 4R & FL
05 uL i 4X Sa-XL 665 1 5 uL /) TK-antibody-Cryptate (5 HTRF KinEASE-TK kit
FEERAFD. 1000g &0 30s, FiRE 60 min.

Envision 2104 plate reader 1 U2 Y68 - 330 K ) : 320nm; K46 : 620 nm( Cryptate)
A 665 nm (XL665).

6> taMiimit

F Bcho550 #8520 38 2) il & 14 10nL {k & 0 B i 2 384 SZ 30 (784075,
Greiner), 1000g & Imin, . A 1 X kinase buffer #/% 0.156 ng/pL 1 5 X
VEGFR-2, % S X VEGFR-2 & L1H ) 384 FLSZI8 R A, 2 uL/well, 1000g & > 30s,
E{EHE 10 min. A 1X kinase buffer ] % 5 uM ) 5 X TK-substrate-biotin A 500 uM
K] 5 X ATP. Jill 5 X TK-substrate- biotin A1 5 X ATP F|ai i [¥) 384 LR+, &L
% 2ul, 1000g B0 30s, HHR, FIEHE 40 min,

Fl HTRF detection buffer fi] % 250 nM ] 4X Sa-XL 665. IR [ 384 9256 4 & fL
5 uL i 4X Sa-XL665 Al 5uL ) TK-antibody- Cryptate ( 5 HTRF KinEASE-TK kit 1!
FIRAD . 1000g B0 30s, FEIEME 60 min.

Envision 2104 plate reader 1 B 6 AH - &t : 320nm; 5% : 620nm( Cryptate)
A 665nm (XL665).

7> HyE o

A. HEHEFL 665/620 I1LLAE

B. THEE G

) E 43 E=1-100%%(Signalempa-Signalave pc)/(Signalave ve-Signalaye pc).

Hr, Signalemps RANEIEFLI 665/620 ELAH; Signalave pe RAnZ HFLIY 665/620 HLAH

(RNEHBPRL ST Signalave ve 4T BFLEY 665/620 LL{E (A EHEYD:
C. il il 2R F11H 5 & P 1Cs0;
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F Graphpad 5.0 3L ARZMER T GRUEEMT N-RT AR A 10735, X400 A 20 b4k
EVUIL I E R RIETUE .

Y=Bottom + (Top-Bottom)/(1+10"((LogICs¢-X)*Hill Slope))

Y A bl X AL EYIRE R EUE, Bottom Jyf KA 1 40 EL, Top A/
HIfFIE 3L, HillSlope ABIRRE R2H.

8) WIAER

HTRF L3450 Gk 1) Bor 47 MUEYI VEGFR2 s E, Horb 28 MEEY)

ICso fE/NT 10 nM, 19 MEEWBEINHE]TE R T FHPEX B Lenvatinib, HA{L&41 6, 16,
26, 28 FE4IHIYE ME#L Lenvatinib 19 4 £,

& L&Y VEGFR2 Bl filE M (ICso fED

L 1Cs0 (nM) Lenvatinib S 1Cs0 (nM) Lenvatinib
S 71 : | W ICs/
gy ey Lf:n.m 11 ICso/ 4t | Hl%m e Lenya‘u s
tinib £ 1Cso 5 nib

ICso
1 1.65 1.80 1.09 25 179 3.93 0.02
2 1.47 1.80 1.22 26 0.897 393 4.38
3 0.80 1.80 2.25 27 3.27 3.93 1.20
4 2.27 1.80 0.79 28 0.603 3.93 6.52
5 2.46 1.80 0.73 29 1.16 3.93 3.38
6 0.37 1.80 4.86 30 3.57 6.76 1.89
7 0.54 1.80 3.33 31 >1000 6.76 —
8 1.15 1.80 1.57 32 >1000 6.76 —
9 0.79 1.80 2.28 33 >1000 6.76 —
10 2.70 1.80 0.67 34 654 6.76 0.01
11 3.15 1.80 0.57 35 >1000 6.76 —
12 3.63 1.80 0.5 36 >1000 6.76 —
13 0.62 1.80 2.9 37 2.11 3.93 1.87
14 3.79 1.80 0.47 38 29.01 1.8 0.06
15 14.7 3.93 0.27 39 25.6 1.8 0.07
16 0.327 3.93 12.0 40 3.96 1.8 0.45
17 1.07 393 3.68 41 12 1.8 0.15
18 2.39 3.93 1.64 42 3.89 1.8 0.46
19 1.45 393 2.72 43 13.25 1.8 0.14
20 15.8 393 0.25 44 120.7 1.8 0.01
21 372 3.93 0.01 45 214 1.8 0.01
22 >1000 6.76 — 46 154.3 1.8 0.01
23 2.93 393 1.34 47 199.1 1.8 0.01
24 4.56 3.93 0.86
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KR 51 A%t HAt IR SRR A 905
SISEHG] 50 5k, MsE e &40 HARRR R BB AR vE 4, B3 Kit, FGFRI,
FGFR2, FGFR3, Fltl, PDGFB, Met, EGFR, Flt4, PDGFe, Ret.

1. SEIGMREI AR

N

A RERTRG ] Cat#
HTRF KinEASE-TK kit Cisbio 62TKOPEC
Kit signalchem K06-11BG
FGFR1 signalchem F04-19BG
FGFR2 signalchem F05-11G
FGFR3 signalchem F06-11G
Flt1 signalchem F11-11G
PDGFp signalchem P13-11G
Met signalchem MS52-18G
EGFR signalchem E10-112G
Flt4 signalchem F13-11G
PDGFa signalchem P12-18G
Ret signalchem RO2-11H
MnCl2 Sigma M1787
MgClI2 Sigma M1028
ATP Promega V910B

FEA AL AR G Cat#
384-well plate, white, low | Greiner 784075
volume, round-bottom
384-Well Polypropylene | Labcyte P-05525-BC
microplate, Clear, Flatt Bottom,
Bar Code
96-well polypropylene plate Nunc 249944
Plate shaker Thermo 4625-1

CECN/THZ Q

Centrifuge Eppendort 5810R
Envision 2104 multi-label | PerkinElmer 74785
Reader
Echo Labcyte 550
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2, REBE RN 2 s
x 2. ZRALEN Kit, FGFRI1 258 BRI ANH] ) ICso (uM)

& 1Cs, | BIBF- | XL- | AEE7 | lenvat 4 9 11 8
(uM) 1120 | 184 87 inib

Kit 0.010 0.002 | 0.003 | 0.006 | 0.006 | 0.003

! 4 4 3 1 9 9
0.042 0.029 | 0.156 | 0.031 | 0.101 | 0.047

FGFRI 2 - - 6 8 3 4 8
0.026 0.010 | 0.075 | 0.013 | 0.040 | 0.028

FGFR2 1 h - 7 5 4 6 5
0.019 0.045 | 0.200 0.110 | 0.062

FGFR3 ¢ - - 2 . 0.045 3 A
FLil 0.018 0.004 | 0.004 | 0.005 | 0.001 | 0.002

9 6 3 1 8 1
0.004 0.023 | 0.002 | 0.005 0.003

PDGFp s - - ¢ | | 0.004 !
0.179 0.203

Met - | 0.005 - ; 1283 | >10 | 0.177 9
EGFR - - 0‘?00 0‘209 >10 | >10 | >10 | >10
0.021 0.001 | 0.004 | 0.001 | 0.001

Flt4 - p - 0.005 . ) . 3
0.007 0.012 | 0.001 | 0.008 | 0.003 | 0.000

PDGFo 4 - N 1 3 6 | 9
0.017 0.001 | 0.002 | 0.014 0.001

Ret - . - 9 8 ) 0.001 .

e 45 NSEhEf] S . BIBF-1120, XL-184, AEE787, lenvatinib (URAXFE) MM x IR
—é_:,jo

e At 2 R IR A HvEYE, SRER, thEW 4. 94 11, 8 4T Kit,
FGFR1, FGFR2, FGFR3, Fltl, PDGFp, Flt4, PDGFa, Ret 25 HA B I r0i0H)E

P, T Met, EGFR B35 1 #AK

LRI 52: LB WIP HepG2. A549 Fl HUVECSs 4 a3y v R ifr
SG4TSR BN T AS49. AFTJE HepG2 AN JBF 5 ik I & A 32 44 Jtd

HUVECs, #F VEGFR2 BEdilyE Mgt 4, e &R RIS &Y% AS49. HepG2
AN HUVECs 2 [ 1148 52 Fi 5 1
1. SEEGPPRLAIAY 28

AR | & Cat#f
A549 ATCC CCL-185
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HepG2 ATCC HB-8065

HUVEC ATCC PCS-100-010

CCK-8 Dojindo CK04

DMEM GIBCO C11995500BT

RPMI-1640 GIBCO C11875500BT

Fetal Bovine Serum (FBS) Hyclone SH30406.05

DMSO Sigma D8418

FEA AL AR ] Cat#

96-well polypropylene plate | Corning 3599

Plate shaker Thermo 4625-1
CECN/THZ Q

Centrifuge Eppendorf 5810R

Envision 2104 multi-label | PerkinElmer | 74785

Reader

Echo Labcyte 550

2. EHPR
(1) BHRECE

O 1% H BI040 & T DMSO. il k& 10 mM BIf#. =AH ARG
FRMEAF T TRAN, HLERW DIE-20°CK I 17
O iRl &R M 2 LAk &%) Lenvatinib 48 DMSO #ife, B2 48%E 10 uM,
fE A549. HepG2. HUVECs 4Ufgsciort, 34T 2 MMEME, 8 MM A, &N 0078
uM. fR¥Z%28 LR S min.
(2) 4z
OALTF 3 H A KW A549. HepG2. HUVECs @ffufhT 96 FLEL T, 4L 3000-4000 4H
MU, KBS B IR AE TS 7% 24 /NI (FE 37°C. 5% CO2 4 T)
QF B AL B IR, MR IR 100 pL AN EE A4k A4 % PH A X R
O EE IR FRFEIEE 72 /D, IR 10 uL CCK-8 ¥R, R EE FRIRIEEE 7
FANIE 1-4 /NS
@ FBEAR SN 78 7 450 nm KRG
(3) HEars
OS] F 23 e
Hs H 43 He=1-100%x(Signalempa-Signalave pc)/(Signalave ve-Signalave pe).
o, Signalomp FRSERFLBOEIE ; Signalave pe R AFLOLE CRE4ERML S
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Y): Signalayve ve TR IALBOCE CREXEYD;

@THEALE Y ICso AT Plot 250N 7 i i £k -

{ H GraphPad 6.0, XL HHI B 40 EL AN A B2 10 X 04U 5 AR 2k [mT e () i
RE-RI AR R SRt 1Cs0 {6

Y=Bottom + (Top-Bottom)/(1+10"((LogICso-X) * HillSlope))

Y AHIE S, X A EYIRE BRI EUE, Bottom A AN H 4 EE, Top At/
Tkl & 43 Ee, HillSlope AEUIA R A%,

3. ERER

R A K FIPES K A9 Lenvatinib % A549. HepG2. HUVECs 4 g ()il 45
R 3PN 1R AS49 QU AT, LSV B S FUEEE I, 30 MEEWHITT A549
BB FEVE AT BHAE XS B2 Lenvatinib, FAA L &4 1.10.13.27.44 3G 1T Lenvatinib
(K1 5 15 - 75 HepG2 4HH 2, 27 MU &P AS49 21 Hu b 5 7% 4 1 T B 14 ) B8 26 Lenvatinib,
HoA{b &40 1. 24 3. 5. 8. 104 12, 14, 23, 39. 45. 46, 49 (K& ML Lenvatinib [ 10
f&. f£ HUVECs #1, 7 MELEWINHT HUVECs 387EE LT Lenvatinib.

3. AhBYiHt AS49. HepG2. HUVECs 4HHiiasiig e (1Cso {E)

PG I (ICso, M)
Lenvatini Lenvatini Lenvatini
95 b 1) ICso/ b [ ICs¢/ b ) ICso/
A e | TP g | TUVEC | e

1Cso. 1Cso. 1Cso.
Lenftm 0.467 - 132 - 0.110 -
1 0.081 5.79 0.01 >100 0.059 1.87
2 1.418 0.33 0.339 38.96 0.062 0.95
3 0.103 4.52 1.28 10.31 0.061 0.96
4 0.228 2.05 234 0.57 0.101 0.58
5 0.126 3.70 1.18 11.22 0.065 0.90
6 10.090 0.05 86.3 0.15 0.159 0.37
7 0.242 1.93 38.8 0.34 0.078 0.76
8 0.242 1.93 0.512 25.78 0.091 0.64
9 0.161 2.90 4.60 2.87 0.073 0.80
10 0.041 11.26 0.01 >100 0.078 0.75
11 0.519 0.90 4.54 2.91 0.070 0.84
12 0.101 4.61 0.110 >100 0.070 0.84
13 0.083 5.60 3.64 3.63 0.106 0.55
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14 0.100 4.67 1.10 12.05 0.138 0.42
15 0.153 3.05 33.7 0.39 0.287 0.20
16 0.497 0.94 2.78 4.75 0.232 0.25
17 0.115 4.06 63.8 0.21 0.097 0.61
18 0.333 1.40 7.73 1.71 0.133 0.44
19 3.580 0.13 14.7 0.90 0.378 0.16
20 0.661 0.71 38.5 0.34 0.089 0.66
21 0.140 3.34 17.9 0.74 0.225 0.26
23 0.108 4.32 0.513 25.73 0.104 0.56
24 0.495 0.94 2.89 4.57 0.083 0.71
25 0.138 3.38 244 541 0.069 0.86
26 3.080 0.15 11.9 1.11 0.160 0.37
27 0.066 7.12 1.55 8.52 0.226 0.26
28 0.138 3.38 5.85 2.26 0.079 0.74
29 0.257 1.82 17.7 0.75 0.038 1.54
30 0.121 3.86 88.8 0.15 0.141 0.42
34 0.662 0.71 ND ND 0.475 0.12
37 0.190 2.46 16.7 0.79 0.045 1.30
38 4.444 0.11 15.6 0.85 0.215 0.27
39 0.228 2.05 0.917 14.40 0.055 1.06
40 0.250 1.87 8.55 1.54 0.139 0.42
44 0.093 5.01 4.13 3.20 0.067 0.87
45 0.099 4.72 0.949 1391 0.045 1.29
46 0.070 6.69 0.314 42.11 0.053 1.11
47 0.120 3.88 12.5 1.06 0.132 0.45
48 0.308 1.52 2.39 5.52 0.079 0.74
49 0.264 1.77 0.872 15.13 0.065 0.90

ND: Not detected. L& 10 uM ¥R E T 5 22 <50%) A & H ICso fH o

S 53 LS BT 2 T B e 4 PO M LV 44 PR

SRS 52 Tk, WA &YX 20 Bhe 20 e e, BLEE N (EBC-1,
NCI-H1975), AFF# (SMMC-7721. PLCPRF5), AFLARE (MCF7. ZR75-1. Hs578T.
MDA-MB-231. HCC-38), A BFEJE (A2780. SKOV3), N'B# 786-0, NG E M (HT-
29. NCI-H23. HCT-116), A Hs746T AN = #5i)k Hela 4

1. SERet Rt AR

BRI I Cat#
EBC-1 Najing CBP60091
Cobioer
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NCI-H1975 Pricella CI.-0298
SMMC-7721 Pricella CL-0216
PLCPRFS Pricella CL-0415
MCF7 Pricella CL-0149
ZR75-1 Pricella CL-0247
Hs578T Pricella CL-0114
MDA-MRB-231 Pricella CL-0150B
HCC-38 Pricella CL-0347
A2780 Pricella CL-0013
SKOV3 Pricella CL-0215
786-0 Pricella CL-0010
HT-29 Pricella CL-0118
NCI-H23 Pricella CL-0397
HCT-116 Pricella CL-0096
Hs746T Pricella CL-0115
Hela Pricella CL-0101
CCK-8 Dojindo CKo04
DMEM GIBCO C11995500BT
RPMI-1640 GIBCO C11875500BT
Fetal Bovine Serum (FBS) Hyclone SH30406.05
DMSO Sigma D8418
FERA T A% G Cat#
96-well polypropylene plate Corning 3599
Plate shaker Thermo 4625-1
CECN/THZ Q
Centrifuge Eppendort 5810R
Envision 2104 multi-label Reader PerkinElmer | 74785
Echo Labcyte 550

2. WIS SR UIR 4 Fw: 5 AMEEYIR TG 8 SR 4H ity B A Bt MFUgsE %
P, o, ARG 12 7045 %3 17 T BloR SR AL SIS T LT Lenvatinib.

R 4. PRIRACE YR AR A0 O HU TR (ICso fED

AR PTEEME (ICs), pM)
B[F%% ?EHBE’,?& an Lenva
it} 2 12 27 28 45 O
tinib
iz EBC-1 2.17 1.47 | 573 | 1837 | 4.55 | 6.822
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NCI-H1975 2.3 084 | 328 | 5.65 | 833 | 12.54
. SMMC-7721 | 277 | 241 | 686 | ND | 071 | 2.49
E PLCPRE5 519 | 156 | 623 | ND | 13.63 | 20.67
MCF7 459 | 123 | 670 | 12.69 | 535 | ND

ZR75-1 056 | 023 | 126 | 284 | 088 | 1045

2 Hs578T 091 | 032 | 0701 | 0.75 | 484 | ND
MDA-MB-231 | 10.72 | 2.65 | 879 | ND | 623 | ND

HCC-38 299 | 083 | 243 | 471 | 1.05 | 229

. A2780 302 | 08 | 283 | 354 | 07 1.39
oL SKOV3 3.03 | 3.17 | 932 | 2203 | 29 ND
B e 786-0 1297 | 349 | 882 | ND ND ND
HT-29 976 | 3.41 | 801 | 1.52 | 406 | ND

7 e NCI-H23 3.0 | 147 | 498 | 177 | 0.57 | 2.54
HCT-116 295 | 383 | 703 | ND | 6.65 | 13.1

H Hs746T ND | 516 | 163 | ND | 1142 | ND
et Hela 054 | 064 | 251 | 495 | 132 | 42

ND: Not detected. HEWEEIKE 27 uM I <50%F A LG H ICso B ..

L) 54 AEWITEMRSMNTUET A LS T BGE T

ARt N 2R M AR R HUVECs, R A< & W] 19 ER 24 5% HUVECSs 48 i L
A7 ) AU 3 A

1. SERAPRL A B8

PRI ] ® Cat#
HUVEC ATCC PCS-100-010
DMEM GIBCO C11995500BT
Fetal Bovine Serum (FBS) Hyclone SH30406.05
Matrigengel & J& HE AL i Corning 356234
DMSO Sigma D8418

FEA L AR ] & Cat#
96-well polypropylene plate | Corning 3599
Plate shaker Thermo 4625-1

CECN/THZ Q
Centrifuge Eppendorf 5810R
Echo Labcyte 550

2, LR
(1) EEEFR
O HT— R¥ Matrigengel BT K&, BN 4°CokFE, RS R SIS .
@ FFURSZIGAET, K Matrigengel 1HZARFF LK E H .
@YK - #efE . Matrigengel H A HELIES).
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(2)  HIE I
A 96 FLRFIME L T4, MERPNIYS 1.5SmL 5008 H T %% Matrigengel. %
1:1 pYEefl, FZEG DMEM B3R 278 Matrigengel J&, TH&FLH M 50uL Matrigengel,
S AU . TE 37°CER IR I E 45min-1h.
(3) A RIERIELE . g
% HUVEC MK 70~80%HM, JHIL Nk, FFHE 10%FBS ) DMEM H &, it
., fERSmA SopL BRI, WA 30000 /AL, EE=AL.
@Rtk &M 12, 28 73 HIET DMSO, il Ak 10 mM k. =MHANEAHNGED
FiRfE T THRERN, H BN DR 20°CK I+ -
¥ IR AV B P2 AL &4 Lenvatinib #5F DMSO #88, W& 3 Mk A,
S35 0.1. 1A 10 pM. ¥R% 28 B Smin. 37°CHEFEMEWE, DU/ JE AT WIS T R
HREER.
3. LIEER
PASZ ARG A Wi FE IO S RO A A, I A e B B A AR AR I B s 2k, A
1 Zox: R &Y KBTS AL &4 Lenvatinib 365 2 40 HUVECs 481 #4405
R, HiE%HET, A 12 #1128 HHNE M E Z0 T Lenvatinib.

Kt 55: ALE IR KA TE HepG2 4R B 1 B v 1k
A ST P A AR S T Hep G2 bk, AL S0 b 4 AR BB DR AR G
RO o BP0 7SRNG SR T SO

Zp il I H Cat#
HepG2 ATCC HB-8065
DMEM GIBCO C11995500BT
Fetal Bovine Serum (FBS) Hyclone SH30406.05
DMSO Sigma D8418
BALB/c % B D4R —
FERPAN B G Cat#
FEFRIL 100X20MM TC K18 PS | Corning/FE | 430167

T

2. AR BRI B SL
B AL HepG2 CRIET ATCC) HIE 10%J64- MK 5 8E DMEM T 37°C.
5%CO 2R 58 T E IS 28, AME =G, A K & 80% L F H gl &1L 3 i 5 &1,
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HA R, Hpssnl PBS Wik ETHEL AERH IR 24 5x107 1 /mL BT 4 mL B0
BHEK B,

MMM 4~5 FIEATY Balb/C BB, 2T RA3fh AT 40 £ HepG2 My 4. 41U
AINER, EEANZ, F 75% B E R RIS, A 1 mL ES RS 100 ul ST H =
R, B S X 106 AN4H e/ 3/100 pL.

3. EREE KRG

R AR A 90~150 mm® J5, HEBENLM 4L, Bl 6 K, ARMGH BRI,
539

R IR . R B FHER NS A (DMSO: 0.5%KR P IEA4ERM: &K
=1:1:8);

R BERES 30mgkg VMNRIEE) F1LEW 12, 28 BT

PHPEST AR H . 3R H 30 mg/kg CNERAATE) 1Y Lenvatinib K -

MUWBRENEEY, G NER R, EEGH 25K, BREHLRESHR
B 1R, MR —IRIUEIFCTON R AR . MR RIS S s kR, W&
B IAT () FIAEAE (b), THE MR, P& V (mm?) =ax b 42, SHRE WG,
fE%INR, FREMBERE. YUEZ GraphPad Prism 6 HIAFIHTIAS ST 0Hr. BRI
mean = SEM( Standard Error of Mean, FrifE 15 ) Zon, SR HLEI 2 75 Z 43 HT (one-way ANOVA),
P<0.05 HOANE A Gt F = Lo

4. EHEER

ME2 R RSHT, SIS REW, (LEW12, 288 5 HepG2RB R A K, [FIZ5 5
BN, FERMTPHMEZ Lenvatinib.

5. kG 12, 28 WITIE HepG2 # 57 Phoas 178 A0 £F

e SEEAF (mm®) (Day 11) IR TGI (%)
Control 2099.7 = 360.4 —
Lenvatinib 367.0+61.0 87.32%
12 160.5 +23.8 98.01%
28 183.2+33.9 96.74%

SKHER 56: AL SR NS FARERE 8305C BAE MRS 1k
AN it 91 24 A A 2R EBON, FE PR AR 9 830 S C A L ok , 2 £ & vt i 80 240 L 68 R B 7
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ERIEAE R . PP A SE R AR SCATR
1. SEES MR 28

R ] H Cat#
8305C Pricella CL-0613
RPMI-1640 GIBCO C11875500BT
Fetal Bovine Serum (FBS) Hyclone SH30406.05
DMSO Sigma Dg8418
BALB/c # i 7 IUAR —
AR ] Cat#
EEFR1 100X20MM TC Kfi PS | Corning/E | 430167

5

2. PR R AL

N4 HepG2 CRIET ATCC) A 10%R4- MG SFE DMEM T 37°C,
5%CO, E5FRFEH E BT 28, R AME =G, ARt R 80% LA T HL Rl & S I8 B AT 7% 71
L, ARA R PBS ke THEL R MIRE R 2 5x107 ~/mL B T 4 mL B0
ErhEK EEH.

IEHENE 4~5 JRIBRE ) Balb/C #REL, B2 NS fifchd A w40l & HepG2 MIE4HAL . $1THX
AL EEAMGL, H 75% SRR AT EEES, 1 mL S AR 100 pL ARSI S =
MR R, B S X 10° AN4Hia/ /100 pl.

2. LW H LG Y

e K2 90~150 mm?® 5, KEhVIRENL 2, BH 6 K, HAFNE HH TR,

RN
PTG HAH . R B AR AR 2 VAT (DMSO: 0.5%F8 B IR 4F 4l 34l 281K
=1:1:8);

2R HEH 60 mg/kg CNRIKE) MILEW) 12, 28 B, BTHR—IK.

PHEEXTIEZH: EH 60 mgkg (NRARTE) (¥ Lenvatinib K, ®WHR—IX.

BWRANE Y, HHIENEN IR, FBEEH 20 K, HIREHL K E AR
B 1R, MR—RIEH il BRI R, Mg aFRm s Hms kR, &
KR (a) FMER (b)), THEMEER, FEAT V (mm®) =ax b2, STIEHR)E,
fEFIN R, REMREEE, JRERARM IR T M N sS4 CD31 MR &
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Y1 Ki67 g i gete . Bdi 28 GraphPad Prism 6 BAFHEAT RN 540114007 . 20834 mean
+ SEM (Standard Error of Mean, PrifEiR) ®a~, RHMAE R T ZEHT (one-way ANOVA),
P<0.05 #O\ NZEFA G R L.

3. kAR

N3 K RO, SEEA SRR, a2, 28240 A HURIEF305CREE R 1 Ak
K, FERE T, R TR Z4iLenvatinib. FEE LGN A AIRER, LEW12. 28453
ARSI WE4H (@) & (o) REANARER, WaW12. 288
AN FOR B S305CREARRE M AL B (0 A 1, 55702 T, ROR B2 LT B 25 Lenvatinib.

K6, AWy 12, 28 F AR IRIE 8305C 4 B S A RS AR IR 1 F05 /B H

&Y FIJEF (mm?) (Day 12) HIJEE 2 TGI (%)
Control 1637.5 = 387.1 —
Lenvatinib 402.6 +103.0 83.4%
12 191.3 £ 13.8 97.9%
28 195.5+41.8 95.3%

PAEFTADGE AR R RSS20, TR T IRMIAR ], MSdEH, o FAER
AR EEARN FORUL,  FEA AR I FOR FEL RIS, 2B 7T DA 27 T St fnag
A, X PIE AR R AN D A R W ) BR A S
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oA B OR

1RO EY) . HG2 2. aidy . Re R RTEY. S8,
BRI B2 R

H,
Ri MRy % H BOL R B A, bedh, BedEh, Bk, @ILRmiit, huaik

.,
5 ” \ R
A @ B
/ S
Rs 1% S T, Ry -(NRe)ar ~C(O)-(NR7 -,

B{N%n\ff L . L \

o o ; ReMRFEMVMES H, kFE: nl M n2 FEMIMER 0, 13 RsikH
AR BRI I be ks, BURBURIUR I 5 AL, BURBUREUR I 477 55, BURBUARUR Y 44
MFE, HbidE, BOMFE, H, B3, BRIE, LeRUERIE, |IERIE, TIE: PRI
WRE AN ABREATIR: MR, bk, EE, dfbs, i, Hhik, %
3%,

2. ARIERCRIER | BT AL A4 HZ S 2 3k L il 2 . R R = AT AR
SRR BRI 2 A B, o,

Ri M R &MLk HE, Ci-Co HFEBUCHENIHE, Ci-CoktIE, Ci-CoktR
PRk, @A C1-Co kiMtE:, Ci-Co biRAEIE::

Mk H, RiA Ry F HIMIHIE R C-Co ki, Ci-Co kB3, C1-Co iR
HLRE

Bk, Ry FI R FEM vt HREHBERE, HEE.

3. MREBCRIER 1802 Frd ey, R R2mh. s, [Fl o7 &R AT
WL B ERNERE Y, Hh,
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HIARBEGRER Y Ci-Cs Fi %, AR ARIARH 5-10 70757 5, BUARECR IR 5-10 7T
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5. BRI ZR 1 2 4P -TUTRNLED . Hgam2mit. wd. &
SERMLRATAED . R BB Z BRI TTE, RO IE A 25

E )RR — M7
Bk 75 A B4

K 1-ZE WA W o W8 {0 A AR R S N, 45 2 el 4
Rerblal s 4 5k 5 e, B2 RE 6, 4 )5 LA Hobty EDCI A% &7, *
e g 6 SR, BEIAREEY 8 B3, Ll Hobt., EDCI 4565, K rb(a) tk
4 SR, JEDR R 7, RERR T 7 ShEAR s kb, BEIE R E Y 8;

Oy -OH O, _-OH 0. _-OH O.. _OH
HO3S Na03;S HO

1
Cl

7
R N

2 5

R
€8,C0; ! S
s
Ry N

Ox,OH
HO” ‘ E
4
‘ Hobt EDCI

_—

ik )7k B 4.

B ik 5 5 2-5323-6- KRN, BT A 10;
B la R 10 SR EVHATRUR A S

3
Oy -OH

6

7 Ry

Rz
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o
Cl HO 0

9

RsNH2 o
;D\)Nj Cs2C03, DMSQC, 95 °C R1j©\)j HATU, DIPEA, DCM, rt R1j©\)j
Tk J7 ik C B35
etk 5 5 SRRk R v, A3 2] a4 135
¥rlalk 13 Splalid 14 v, B3 ERMGEY 15,

o
i 7
C :N N
H 7 /©/\//
0 0
N R 5 N R KOH, DMF, 0°C tort g
P ! RS - » ™ A
HO .
DCM, 0°C tort R N7 o N R N
12 13 ©/ E)I/ Ro 15

Ak 77 ik D B

W ER 4K 16 5 Hobt. EDCI )RR, 3% Ha{4k 17;
W iE R 17 5 NHoRs RN, 53098 4 185

i fh 18 5 4-32 5K, 133 a4 20,
K[t 20 S5l 5 R, REIHRMGE 21,

O o]

o ©
9 Hobt,EDCI ,N\ NH2Rs5,0C Ny O%NH
HO%OH —_— N —N Ry —™

18
. cl H H
-
me R o 2P
R N

Hobt,EDCI,DMF HO DMF,CS;C05,75°C |

s
R N

2
21

R4

?\ /% =

ATk Jy % E B4
K REHMEEY) 22 ga & lLfe, BEhiA ik 23;
R bl vk 23 Srhia) i 5 ST SRR N, /32 AR e &1 245
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H
a N A
Re/— Hobt,EDCI,DMF H “ +Rs DMF 032003 75C o
4-Aminophenol,0°C

LRE Ry Ro R 1958 BRI EE SR 1 2 4 (T —T0h frid

6. —FpHAMAEY, EBEABFER1ZE 4 PE—TARNLEY . %8
SWE. Agy. R M RATEY . BME. BRI S R
fEaksh, Frib S5 GVt 2 of AT 352 1 2 i BRI A

7. RIEHAEK 6 TR MAWMAEN, HieWE& M w7 iE N e mm/e
TETAR] (HnE B e E s R A RRA S kel Ul . BE
2. RPEEVER . TR MR P A — Aok ).

8. MAENR 1 Z 4P T —IATRNILEY . KA a2, arss. e
R EATE Y. BRI, AL s 2 S e E R ESR 6 5 7 TR EWEE
YntE ) 2 T 1B fl/8% 7597 5 VEGE/VEGFR IR E <5 m I 2yh i H ik

9. WREACHE K 8 Friddy A&, HA, FridsS VEGF/VEGFR #ES A 525 ik
Hz Bk Rt . e didb . MIMEERS . F B WIS ACE 070 2 I ) —F
B,

10. WRIEVCHZRKOFTIRI Mg, Hoh, FridiEieik 8 s . Bt v
. FLBE . Bm. ATSIIRE . SilplE . Wk OB R L AR/ 4 N
oL B, Tom. BElw. BEm. B (BImESERE). N, B8, T8
R, TENBR. By, BOIR. MER. FRIER. MERIUE. 214
Hum . T e b ) — b B2 A

11, —FfhHipi A1 /2% v6 97 5 VEGF/VEGFRIE B8 B K5 10 ik, FEEE BN
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BAER 124 BRI 5. RG22, 2. RERLRTLE
Wo. AL SRR 2 2 P BB R R I AR B SR 6 BT T A 11 25 W H & W it
HTAERRNZHE.

12, IR RRER TR T, H, Frid 5 VEGF/VEGFRIE % H 90k ik 1%k
E ks R L . Bhiergifh . NIER . 72 NBERAIE .. 2 RFEEF I —M
S CN

13, A ERI1EATAT TR A HAETEZNE. . BeRH
MERMTEY. SR, BRI 5 R Y B8 SR ESReml 7HT R 5V H &1,
H T B f/8535 97 5 VEGF/VEGFRIE B A ¢ B -

14, RIERAZR PR &Y. LR EIR2NE . id. REFRMCERD
EW . R w2 R EE A S Y. Hh, Prid 5 VEGE/VEGFR
R OSBRI AE H B KR FERE AL . BT 4. R . TENRRAE . KR
AT RE H ) — P B 2 Al
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A. CLASSIFICATION OF SUBJECT MATTER

C07D 215/48(2006.01)i; CO7D 401/12(2006.01)i; CO7D 413/12(2006.01)i; CO7D 417/12(2006.01)i; A61K
31/47(2006.01)i; A61P 35/00(2006.01)i; A61K 45/06(2006.01)i; A61P 9/10(2006.01)i; A61P 11/00(2006.01)i; A61P
15/00(2006.01)i; A61P 19/02(2006.01)i; A61P 29/00(2006.01)i; A61K 31/4709(2006.01)i; A61K 31/496 (2006.01)i;
A61K 31/5377(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC:CO7D; A61K; A61P

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
CNTXT; ENTXTC; CNABS; DWPI; WOTXT; EPTXT; USTXT; STN-registry; STN-hcaplus: & A RN E FEF R E
FHEEOIRRE S, P, P08, NER, HER, B, 7R B3, S5, 1 4L, PRI, R, v, TR, SRR,
g, IR AR, T, 1‘&?}3‘?&(1)5"] ZER IR, search according to structural formula (I), VEGFR, VEGF, Quinolin+, Benzene,
Thiazole, Oxazole, [soxazole, Tyrosine Protein Kinase, Kinase, +Cancer+, +Tumor+

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

PX CN 116751161 A (ACADEMY OF MILITARY MEDICAL SCIENCES OF THE PLA 1-14
ACADEMY OF MILITARY SCIENCE) 15 September 2023 (2023-09-15)
claims 1-10, and description, embodiments 1-49, and tables 2-3

PX CN 116751162 A (ACADEMY OF MILITARY MEDICAL SCIENCES OF THE PLA 1-14
ACADEMY OF MILITARY SCIENCE) 15 September 2023 (2023-09-15)
claims 1-10, embodiments 1-13, and tables 1-4

X CN 115417867 A (ACADEMY OF MILITARY MEDICAL SCIENCES OF THE PLA 1-14
ACADEMY OF MILITARY SCIENCE) 02 December 2022 (2022-12-02)
claims 3 and 6-9, and description, embodiments 1-3, and paragraph [0017]

X CN 1478078 A (EISAI CO., LTD.) 25 February 2004 (2004-02-25) 1-14
claims 11-42, and description, tables 1, 2, 3, 24, 25, 31, 33, 34, 35, 40 and 42, and
Preparation method 3

Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: “T” later document published after the international filing date or priority

“A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention

“D” document cited by the applicant in the international application “X” document of particular relevance; the claimed invention cannot be

“g» earlier application or patent but published on or after the international considered novel or cannot be considered to involve an inventive step
filing date when the document is taken alone

«L» document which may throw doubts on priority claim(s) or which is “Y” document of particular relevance; the claimed invention cannot be
cited to establish the publication date of another citation or other considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents, such combination

“0” document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art
means “&” document member of the same patent family

«p>” document published prior to the international filing date but later than

the priority date claimed

Date of the actual completion of the international search

26 August 2024

Date of mailing of the international search report

14 September 2024

Name and mailing address of the [SA/CN

China National Intellectual Property Administration (ISA/
CN)

China No. 6, Xitucheng Road, Jimenqiao, Haidian District,
Beijing 100088

Authorized officer

Telephone No.
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C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X CN 1933839 A (AMGEN INC.) 21 March 2007 (2007-03-21) 1-14
claims 1, 28 and 61-71, and description, page 94, Scheme 12, and pages 297, 298, 406-408
and 459

X CN 109761899 A (LU, Ruiyan) 17 May 2019 (2019-05-17) 1-14
claims 1-10, and description, embodiment 1, and table 1

X CN 111757735 A (EXELIXIS INC.) 09 October 2020 (2020-10-09) 1-14
claims 83-93, and description, embodiments 1-4, and table 2

X CN 114853746 A (JIANGSU HENGRUI MEDICINE CO., LTD. et al.) 05 August 2022 1-14

(2022-08-05)

claims 1-19, and description, embodiments 1-8, and table 1

X CN 113939503 A (EXELIXIS INC.) 14 January 2022 (2022-01-14) 1-3, 6-14
claims 1 and 144-148

X CN 113329790 A (EXELIXIS INC.) 31 August 2021 (2021-08-31) 1-3,6-14
claims 1,71, 92, 101 and 137-141
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Box No. I1 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. Claims Nos.: 11, 12
because they relate to subject matter not required to be searched by this Authority, namely:

Claims 11 and 12 set forth a method for preventing and/or treating diseases related to VEGF/VEGFR
pathway, which is a disease treatment method that is practiced on a living human or animal body for

the direct purpose of disease treatment, and falls within the category of methods for treatment of the
human or animal body by therapy, that is, falls within the cases set out in PCT Rule 39.1(iv) for which an
international search is not required.

The search for claims 11 and 12 is made on the basis of the following reasonably expected amendment:

the subject matter thereof is amended to be the use in the preparation of a drug for preventing and/or
treating diseases related to VEGEF/VEGEFR pathway.

2. D Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Form PCT/ISA/210 (continuation of first sheet) (July 2022)
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