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e

B

NMRH x~<=2Z F1)

'H NMR (400 MHz, CDCls) 6 8.60 (s, 1H), 8.31 (s, 1H), 8.02 (s, 1H), 7.68 (t, /= 7.8
Hz, 1H), 7.44 (dd, /= 15.8, 7.3 Hz, 2H), 7.26 (m, 2H), 6.72 (dd, /= 14.2, 7.0 Hz, 1H),
4.47 (q, /= 7.9 Hz, 1H), 3.85 (s, 3H), 2.73 (s, 3H), 2.41 — 2.29 (m, 4H), 2.25 (s, 3H),
1.78 - 1.60 (m, 8H)

19

"H NMR (400 MHz, CDCls) 6 8.60 (s, 1H), 8.01 (s, 1H), 7.68 (t, /= 7.8 Hz, 1H), 7.47
(dd, /= 15.8, 7.3 Hz, 2H), 7.26 (d, /= 5.9 Hz, 1H), 6.70 (dd, /= 14.2, 7.0 Hz, 1H),
4.50 (q, /= 7.9 Hz, 1H), 4.43 (s, 2H), 3.87 (s, 3H), 3.06 (s, 3H), 2.43 — 2.28 (m, 4H),
2.26 (s, 3H), 1.78 - 1.57 (m, 8H)

20

'H NMR (400 MHz, CDCl;) & 8.59 (s, 1H), 8.00 (s, 1H), 7.67 (t, /= 7.8 Hz, 1H), 7.46
(dd, /=119, 7.3 Hz, 2H), 7.24 (m, 2H), 6.43 (dd, /= 14.1, 7.5 Hz, 1H), 4.42 (s, 2H),
3.87 (s, 4H), 3.22 - 3.07 (m, 4H), 3.05 (s, 3H), 2.42 (s, 3H), 1.96 (d, /= 11.2 Hz, 4H),
1.60 (t, /= 11.8 Hz, 2H), 1.27 (d, /= 13.0 Hz, 2H)

49

H NMR (400 MHz, CDCls) & 8.58 (s, 1H), 8.21 (s, 1H), 7.67 (t, /= 7.8 Hz, 1H), 7.45
(dd, /= 15.8, 7.3 Hz, 2H), 7.26 (m, 2H), 6.73 (dd, /= 14.2, 7.0 Hz, 1H), 4.50 (q, /=
7.9 Hz, 1H), 4.43 (s, 2H), 4.03 (s, 2H), 3.87 (s, 3H), 3.05 (s, 3H), 2.41 — 2.30 (m, 4H),
2.24 (s, 3H), 1.78 - 1.61 (m, 8H)

70

TH NMR (400 MHz, CDCls) 6 8.62 (s, 1H), 8.01 (s, 1H), 7.66 (t, /= 7.8 Hz, 1H), 7.46
(dd, /= 15.8, 7.3 Hz, 2H), 7.26 (d, /= 5.9 Hz, 1H), 6.71 (dd, /= 14.2, 7.0 Hz, 1H),
486 (m, 1H) , 4.50 (q, /= 7.9 Hz, 1H), 3.87 (s, 3H), 3.11 (s, 3H), 2.43 — 2.28 (m,
4H), 2.25 (s, 3H), 1.78 - 1.61 (m, 8H), 1.51 (d, /= 4.9 Hz, 3H)

89

'H NMR (400 MHz, Chloroform-d) & 8.47 (s, 1H), 7.61 (t, /= 7.9 Hz, 2H), 7.41 (d,
= 7.6 Hz, 1H), 7.20 (d, /= 8.0 Hz, 1H), 6.92 (s, 1H), 5.90 (d, /= 8.2 Hz, 1H), 4.40 (s,
2H), 3.76 (s, 3H), 3.61 (d, /= 2.1 Hz, 4H), 3.05 (s, 3H), 2.35 (m, 4H), 2.27 (s, 3H),
1.84 (m, 4H).

90

TH NMR (400 MHz, DMSO-ds) 6 8.57 (s, 1H), 8.47 (s, 1H), 7.60 (d, /= 8.8 Hz, 1H),
7.47 (d, J= 7.6 Hz, 1H), 7.19 (s, 1H), 6.70 (s, 1H), 5.91 (s, 1H), 4.43 (s, 2H), 3.61 (s,
3H), 3.51 (s, 4H), 2.95 (s, 3H), 2.63 (m, 4H), 2.39 (s, 3H), 1.81 (m, 4H)
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92

H NMR (400 MHz, CDCl3) 6 8.49 (s, 1H), 7.64 (t, /= 7.8 Hz, 1H), 7.45 (d, /= 7.5
Hz, 1H), 7.26 — 7.20 (m, 3H), 6.39 (d, /= 2.6 Hz, 1H), 5.97 (s, 1H), 4.39 (s, 2H), 3.84
(m, 2H), 3.79 (s, 3H), 3.48 (m, 2H), 3.05 (s, 3H), 2.97 (m, 4H), 2.86 (s, 3H), 2.09 (m,
4H)

108

'H NMR (400 MHz, Chloroform-d) 6 8.47 (s, 1H), 7.61 (t, /=7.9 Hz, 2H), 7.41 (d,
=7.6 Hz, 1H), 7.20 (d, /= 8.0 Hz, 1H), 6.92 (s, 1H), 5.90 (d, /= 8.2 Hz, 1H), 4.40 (s,
2H), 3.76 (s, 3H), 3.61 (d, /= 2.1 Hz, 4H), 3.05 (s, 3H), 2.35 (m, 4H), 1.84 (m, 4H).

109

'H NMR (400 MHz, DMSO-d;) 6 8.57 (s, 1H), 8.47 (s, 1H), 7.60 (d, /= 8.8 Hz, 1H),
7.47 (d, J= 7.6 Hz, 1H), 7.19 (s, 1H), 6.70 (s, 1H), 5.91 (s, 1H), 4.43 (s, 2H), 3.61 (s,
3H), 3.51 (s, 4H), 2.95 (s, 3H), 2.63 (m, 4H), 1.81 (m, 4H)

111

1H NMR (400 MHz, Chloroform-d) & 8.23 (s, 1H), 7.61 (t, ] = 7.8 Hz, 1H), 7.39 (d,
] =75 He, 1H), 7.32 (s, 1H), 7.23 (d, ] = 6.9 Hz, 2H), 5.92 (d, ] = 2.4 Hz, 1H), 5.60
(d, ] = 8.7 Hz, 1H), 4.37 (s, 2H), 3.76 (s, 3H), 3.52 (s, 4H), 3.05 (s, 3H), 2.37 (s, 4H),
2.28 (s, 3H), 1.84 (t, ] = 5.5 Hz, 4H).

113

"H NMR (400 MHz, Chloroform-d) 6 8.49 (s, 1H), 7.79 (s, 1H), 7.62 (t, /= 7.9 Hz,
1H), 7.41 (d, /= 7.5 Hz, 1H), 7.22 (d, /= 8.1 Hz, 1H), 7.04 (s, 1H), 5.90 (s, 1H), 4.38
(s, 2H), 3.77 (s, 3H), 3.53 (s, 4H), 3.05 (s, 3H), 2.41 (s, 4H), 2.31 (s, 3H), 1.86 (¢, /=
5.6 Hz, 4H).
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Ooooao
FAKBRIZHT I2RFBEIAONEHOBEEMSE (1 Cs50. nM)

et | ICso | k&Y | 1ICs | L& | ICx | L& | ICs itay ICso

1 A 25 A 49 A 73 A 97 A

2 A 26 A 50 A 74 A 98 A

3 A 27 A 51 B 75 A 99 A

4 A 28 A 52 A 76 A 100 A

5 A 29 A 53 A 77 A 101 A

6 A 30 A 54 B 78 A 102 A

7 A 31 A 55 A 79 A 103 A

8 A 32 A 56 A 80 A 104 A

9 B 33 A 57 A 81 A 105 A

10 A 34 A 58 A 82 A 106 A

11 A 35 C 59 A 83 A 107 A

12 A 36 A 60 C 84 A 108 A

13 A 37 A 61 A 85 B 109 A

14 A 38 B 62 A 86 A 110 A

15 A 39 A 63 B 87 A 111 A

16 B 40 A 64 A 88 B 112 A

17 A 41 B 65 C 89 A 113 A

18 A 42 A 66 A 90 A 114 A

19 A 43 A 67 B 91 A 115 A

20 A 44 A 68 B 92 A 116 A

21 B 45 A 69 B 93 A 117 A

22 A 46 A 70 A 9 A BI853520 A

23 A 47 A 71 A 95 A L&A A

24 A 48 A 72 A 96 A iL&YB A

AlZ. ICs50P”1 0nMEMTHDZ L ERT,

BiZ. ICs50210nM~50nMTHbZEERT,

CiZ. ICs50B50nMBTHBZ & ERT,
OoOoooao
00000000000 0000000000000o0o0DOooooooooao
0000000000000 000D0000DU00000D000DOoDU0O0DO0ODOoOOoDOooOoOoOoOao
0000000000000 O0O0O0D0O0O0O0DO0DO0O0OO0O0DO0O0OO0ODODO0DO0ODODD ODoOoDoooao
0000000000000 0DO0D0000D000O0O0000O0D00DO0OOoOoOOoOoOoOooao
0000000000000 O0O000O0O0O0DO0O0DoDoDU0ooDoOO0OpgpOOOOOO
Oooooao
0000000000000 000D0D0000000o0DO0o0o0ooDo0o0Do0oooDoooOoOoao
0000000000000 000000L0DU000O00D00D0DoDU0UO0DOLoDOoOoOOoooOoOoOo
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P C 3R 2 AR DILEWHD 2D /3 DIEEME (1 Cs0. nM)

k& |2DICs | 3DICs k& |2DICs |3DICs| {Lé&aw 2DICs | 3DICso
1 + B 41 + B 81 + A
2 + B 42 + A 82 + B
3 + B 43 + A 83 + B
4 + B 44 + B 84 + B
5 + B 45 + A 85 + B
6 + B 46 + B 86 + B
7 + B 47 + A 87 +
8 + B 48 + B 88 + B
9 + B 49 + A 89 >10000 0.84
10 + A 50 + B 90 >10000 | 0.80(4)*
11 + B 51 + B 91 + A
12 + A 52 + A 92 >10000 0.83
13 + B 53 + B 93 + A
14 + A 54 + B 94 + A
15 + A 55 + A 95 + A
16 + B 56 + B 96 + A
17 + B 57 + A 97 + A
18 + B 58 + B 98 + A
19 >10000 | 1.88 (3)* 59 + B 99 + A
20 >10000 4.23 60 + C 100 + 2.22
21 >10000 | 1.32 (2)* 61 + B 101 + 4.86
22 + A 62 + A 102 + A
23 + 3.71 63 + B 103 + A
24 + B 64 + B 104 + A
25 + A 65 + C 105 + A
26 + B 66 + C 106 + A
27 + B 67 + B 107 + A
28 + 3.34(2)* 68 + B 108 + A
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*HIOEMEIZIW T, FRIAIS R E & L

29 + B 69 + B 109 + A
30 + B 70 + A 110 + A
31 + B 71 + B 111 + 1.78(2)*
32 + B 72 + A 112 + 0.66
33 + B 73 + B 113 + 1.58
34 + 41.3 74 + B 114 + A
35 + C 75 + B 115 + 67
36 + B 76 + B 116 + A
37 + B 77 + B 117 + A
38 + B 78 + B BI1853520 | >10000 | 6.49(5)*
39 + B 79 + A {L&YA >10000 10.45
40 + B 80 + B iL&YB >10000 6.85

AlZ, ICs5oB”5nMRETHDZ LERT,

BiZ. ICs5oB5nM~50nMThsbHZLE T,

Cit. ICs5¢B50nMBTHSZ L ERT,

+iE, IC5082000nMBTHBZLERT,

I CsofEix¥EIEEZ KT,
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P C— 3MifaEAIcxt3 5 R DG OHEEME (1 Cs50. nM)

([ A=x’] ICs | 1t&tr ICso & | ICo | kA& | 1Cx | 1t&E® | ICs
BI1853520 | 10.78 21 8.50 66 7.01 94 2.58 111 1.62
L&A | 16.84 34 86 89 0.73 100 1.33 112 0.93
iL&YB | 12.50 62 2.88 90 1.86 101 2.26 113 3.56

19 4.23 64 3.33 92 3.05 102 3.01 114 2.63
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AREPADIEHD 5 LDV DD in v ivoEYEREFHEORE
RpEhre
B 5 295 A B L&w9 | {L&W20 | {LEW8Y | {L&HI0" | BI853520
Vdss (L/Kg) 3.95 4.99 5.58 5.34 5.03
Ty (BF) 2.50 3.46 4.41 3.08 3.62
TS
Cl (mL/4}/Kg) 23.79 26.79 16.95 20.53 22.53
(2 mg/kg)
AUCO-last
1400.88 622.19 983.39 811.61 1479.26
(Ff*ng/mL)
Conex (ng/mL) 648 189.67 754.33 634.67 635.67
Tomax (BF) 4 2 2 4 4
BO®sS Ty (BF) 2.98 1.97 5.81 2.82 3.10
(10 mg/kg) AUCq.1ux
6689.72 933.77 9400.85 7459.78 7449.81
(Ff*ng/mL)
F% 95.51 30.02 95.6 91.95 100.72

EALEH S OB L MELEM O O DIEHEIE. 1mg ke DHETERE L,
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MiaPaCa—2F5/VIRBITARBEOILEMD S HLDOWNW 220 in vivohlAgt

ic A=x7] HE 51 B 5 RE TGI(%) HEEL
1| BB - QD (21Hf) PO -- +18.9%
2 BI853520 25mg/kg | QD (21HfH) PO 73.51% +6.48%
3 {L&YB 25mg/kg | QD (21HMED) PO 75.24% +5.05%
4 L&Y19 25mg/kg | QD (21HMED) PO 80.54% +1.86%
5 &89 25mg/kg | QD (21HR) PO 91.42% +1.26%
6 L&4190 25mg/kg | QD (21HR) PO 83.72% +3.67%
7 L&l 25mg/kg | QD (21HMED) PO 82.32% +6.08%
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(4=x’]

&

HEHR

RERERE

TGI (%)

HEEA

VR PR

QD (21H[E)

PO

-0.2%

BI853520

25mg/kg

QD (21HR)

PO

74.48%

-2.3%

&89

25mg/kg

QD (21HR)

PO

88.52%

-1.2%

L&#90

25mg/kg

QD (21HRH)

PO

81.65%

-0.5%

eyl

25mg/kg

QD (21HR)

PO

87.4%

-1.4%
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Ooooaoao
MC 3 8 EFNMZBIT DARRADILAEMD 5 H DN DD in v ivoAE
B (a=x”] Mg 50/ B 5 TGI (%) | #HEZE
1 IR B -- QD (21 HFE) PO -- +30.81%
2 BI853520 50mg/kg QD (2101 PO 52.64% | +18.74%
PD-1&/ 7 1
3 1.5mg/kg QW (21HD) IV 65.49% | +20.53%
—F AYifk
4 {L&4189 50mg/kg QD (21H) PO 42.58% | +18.47%
5 {L&4190 50mg/kg QD (21H) PO 59.02% | +13.54%
6 fe&1l 50mg/kg QD (21 HFE) PO 47.67% | +21.07%
BI853520
50mg/kg QD (21H[H) PO
7 +PD-1£/ 7 70.50% | +18.66%
+1.5mg/kg | + QW (21HRD) +IV
o —F APk
fL&1189
50mg/kg QD (21 HFE) PO
8 |+PD-1&,7 77.94% | +17.34%
+1.5mg/kg | + QW (21HRD) +IV
o —F APk
fL&Y190
50mg/kg QD (21 HFE) PO
9 +PD-1£/ 7 83.43% +9.50%
+1.5mg/kg | + QW (21HD) +IV
o —F YR
L&Yl
50mg/kg QD (21HJH) PO
10 | +PD-1E/ 72 78.59% | +16.78%
+1.5mg/kg | + QW (21HD) +IV
o —F ik
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INTERNATIONAL SEARCH REPORT Tnternational application No.
PCT/CN2022/138955

A, CLASSIFICATION OF SUBJECT MATTER
C07D403/12(2006.01)i;A61K31/506(2006.01)i; AG1P35/002006.01)i

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

B. FIELDS SEARCHED

Minimwmn documentation searched (classification system followed by classification symbols)

CO7D,A61K,AGLP

Diocumentation 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 nsed)

CNPAT, WPI, CNKI, STN: 30E, Hog, fi5T0E0y, IErE, 18, FAK, PTK?2, pyrimidine, spiro, kinase, cancer, tumor, frigisfen
Yy, B5H9RE, structural search

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

X CN 102292322 A (BOEHRINGER INGELHEIM INTERNATIONAL GMBH) 21 December 1-18
2011 (2011-12-21)
claims 1-14, and description, paragraphs 5-9 and 58-67

X WO 2009017838 A2 (EXELIXIS, INC. et al.) 05 February 2009 (2009-02-05) 1-18
claims 1 and 18-19, and description, paragraph 102

X W0 2008092199 Al (CYTOPIA RESEARCH PTY LTD. et al.) 07 August 2008 1-18
(2008-08-07)
claims 1 and 13-20, and description, table 1

A CN 110772638 A (SUZHOU ASCENTAGE PHARMA CO., LTD.} 11 February 2020 1-18
(2020-02-11)
entire description

A CN 105916851 A (ACEA BIOSCIENCES INC.) 31 Augnst 2016 (2016-08-31) 1-18
entire description
A CN 105330698 A (B RS 200 & B BRA F] NANTING MINGDE NEW DRUG 1-18

DEVELOPMENT CO., LTD. et al.) 17 February 2016 (2016-02-17)
entire description

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

¥  Special categories of cited documents: “1 later document published after the international filing date or pricrity
“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
“n" document cited by the applicant in the international application “X" document of particular relevance; the claimed invention cannot be
«g earlier application o patent but published on or after the international considered novel or cannot be considered to invalve en inventive step
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