FUSED RING COMPOUND, PHARMACEUTICAL COMPOSITION THEREOF AND USE THEREOF

SPECIFICATION

[0001] The present application claims priority to the following Chinese applications:
[0002] Chinese Patent Application No. 2023116376216 filed on December 1, 2023;
[0003] Chinese Patent Application No. 2024102542376 filed on March 06, 2024;
[0004] Chinese Patent Application No. 2024111068336 filed on August 13, 2024.

[0005] The entire contents of the above Chinese patent applications are incorporated herein by reference.

TECHNICAL FIELD
[0006] The present invention relates to a fused ring compound, a pharmaceutical composition thereof, and

use thereof.

BACKGROUND

[0007] Aurora-A (also known as AURKA, Aurora kinase A) is a serine/threonine kinase that plays an
important role in cell mitosis. It is a member of the Aurora Kinases family and participates in the centrosome
maturation process, promoting the transition of cells from G2 to mitosis. It is a key mitotic regulator required
to maintain chromosomal stability.

[0008] Aurora-A is involved in regulating a variety of molecules and signaling pathways by
phosphorylating multiple substrates, including p53/p73, p27, PP1, BRCA, Ras, MEK/ERK pathway, PLK1,
TPX2, NF-kB pathway, Hippo pathway, PI3K/Akt/mTOR pathway, RIPK1/3, MLKL, Wnt/B-catenin, p38
MAPK pathway, etc., thus participating in tumor progression, including tumorigenesis, proliferation,
migration, invasion and metastasis, and it is considered to be an oncogene. Aurora-A is overexpressed in a
variety of tumors, such as neuroblastoma, lymphoma, breast cancer, colorectal cancer, ovarian cancer and
prostate cancer. High levels of Aurora-A have been shown to be associated with tumor proliferation, epithelial-
mesenchymal transition, drug resistance and metastasis. Therefore, inhibiting the catalytic activity of Aurora-
A is beneficial to inhibiting tumor progression.

[0009] The MYC oncogene family consists of three members: MYCC, MYCN and MY CL, which encode
c-Myc, N-Myc and L-Myc proteins respectively. They mainly play the role of transcription regulators and their
expression in normal tissues is strictly controlled. MYC abnormalities are a driving factor in tumorigenesis.
MYC gene mutations are found in about 70% of human malignancies, the most common of which is gene
amplification. Inhibiting the expression or function of Myc can reverse carcinogenic processes, including
restoring blocked cell cycles, triggering apoptosis, inducing cell senescence, promoting cell differentiation,
inhibiting angiogenesis, and upregulating anti-tumor immune responses, thereby reversing tumor occurrence.

Aurora-A has the function of stabilizing C-Myc. Studies have found that in liver cancer cells that are dependent
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on PKA (protein kinase A) or have p53 gene mutations, Aurora-A relies on its structure to directly bind to C-
Myc and mediate the stability of C-Myc protein. Some inhibitors can induce changes in the conformation of
Aurora-A, thereby interfering with the protein-protein interaction between Aurora-A and C-Myc, affecting the
formation of complexes, leading to proteasome degradation of C-Myc and causing cell death, while cells are
not sensitive to inhibitors that inhibit the activity of Aurora-A kinase alone. Aurora-A also promotes c-Myc
expression as a transactivator in a non-kinase dependent manner. Transcription of the human MYCC gene is
mainly initiated by two tandem promoters, P1 and P2. The 283-333 domain of Aurora-A can interact with the
KI domain of hnRNP K (MY CC promoter regulatory protein) to form a complex, thereby activating the P1
promoter and promoting c-Myc expression. In addition, Aurora-A can stabilize N-Myc. The proteasome
degradation pathway of N-Myc depends on the triggering of the E3 ubiquitin ligase complex SCFFBXW7,
while the Aurora-A catalytic domain competes with SCFFBXW?7 for binding to the MBI region of N-Myec,
which can interfere with the interaction between N-Myc and SCFFBXW?7, thereby affecting the degradation
of N-Myc. Therefore, eliminating the structurally dependent carcinogenic effect of Aurora-A is conducive to
inhibiting tumor progression.

[0010] Currently, small molecule inhibitors targeting Aurora-A for cancer therapy are in clinical trials. The
known ones include VE465, tozasertib (VX-680), MK-0457, MK-5108, alisertib (MLN-8237), LY3295668,
etc., but the treatment effect is unsatisfactory and no related drugs have been approved for marketing.
Simultaneous inhibition of Aurora-A's kinase activity and scaffold protein function may improve the treatment
effect on related cancers.

[0011] PROTAC (proteolysis targeting chimera) is a bifunctional compound whose molecular structure
consists of a target protein binding ligand and an E3 ubiquitin ligase ligand; the two ligands are connected by
a linker. PROTAC molecules can simultaneously bind to a target protein and an E3 ubiquitin ligase to form a
ternary complex. Ubiquitination and labeling of the target protein using the E3 ubiquitin ligase system can
induce the degradation of the target protein under the action of the proteasome to achieve the purpose of
removing pathogenic proteins. Unlike small molecule kinase inhibitors that can only inhibit the kinase activity
of the target protein, PROTAC molecules, by inducing the degradation of the target protein, can not only inhibit
its kinase activity, but also eliminate the scaffold protein function of the target protein.

[0012] The development of PROTAC molecules that induce Aurora-A degradation and eliminate the
promotion effect of Aurora-A enzyme activity and scaffold protein function on tumors is likely to have better
tumor inhibition performance than small molecule inhibitors, and has the potential to be used in tumor
indications related to Aurora-A activity (head and neck cancer, lung cancer, breast cancer, gastroesophageal
adenocarcinoma, uterine leiomyosarcoma, urothelial carcinoma, ovarian cancer, prostate cancer, advanced or
metastatic sarcoma, lymphoma, acute myeloid leukemia) and Myc amplification-related tumor indications
(colorectal cancer, non-small cell lung cancer, triple-negative breast cancer), becoming a more effective new

treatment option.



SUMMARY OF THE INVENTION

[0013] The technical problem to be solved by the present invention is to provide a fused ring compound, a
pharmaceutical composition thereof and use thereof in view of the defect that there are insufficient types of
AURKA inhibitors or degraders in the prior art. The fused ring compound has excellent inhibitory activity or
protein degradation activity on AURKA.

[0014] The present invention solves the above technical problems by the following technical solutions.
[0015] The present invention provides a compound represented by formula (I), a pharmaceutically

acceptable salt thereof, a solvate thereof, or a solvate of the pharmaceutically acceptable salt thereof:
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[0016] wherein,
[0017] //

[0018] X'is CH,CD or N;

" represents a single bond or a double bond;

[0019] R3is H, D, Ci-Cs alkyl or optionally substituted C;-Cs alkyl,

[0020] R*is H or Ci-Cs alkyl,

[0021] X2?is N, CH or CD;

[0022] X3isCRZ?orN;

[0023] R?is H, D, cyano, halogen, -OR?7, -P(=0)(R* "), -S(=0),R?*?2, optionally substituted C;-Cs alkyl,
optionally substituted C;-Cs alkoxy, optionally substituted cycloalkyl or optionally substituted
heterocycloalkyl;

[0024] R?*!and R*? are each independently optionally substituted C;-Cs alkyl;

[0025] R?*7is optionally substituted cycloalkyl or optionally substituted heterocycloalkyl;

[0026] R'is optionally substituted aryl, optionally substituted heteroaryl, optionally substituted cycloalkyl
or optionally substituted heterocycloalkyl;

[0027] R'! and R!*? are each independently halogen, optionally substituted C;-Cs alkyl or optionally
substituted C-Cs alkoxy;

[0028] A is -RA'C(=0)-, -R*?CH,-, -RA2CD,-, -RA2CHD-, optionally substituted arylene, optionally
substituted heteroarylene, optionally substituted cycloalkylene or optionally substituted heterocycloalkylene;
[0029] RA!and R”? are each independently optionally substituted aryl, optionally substituted heteroarylene,

optionally substituted cycloalkylene or optionally substituted heterocycloalkylene;



[0030] L is a linker;
[0031] B is optionally substituted arylene, optionally substituted heteroarylene, optionally substituted
cycloalkylene or optionally substituted heterocycloalkylene;

[0032] and the compound represented by formula (I) is not any one of the following compounds:
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[0033] In certain preferred embodiment above of the present invention, certain groups of the compound
represented by formula (I), the pharmaceutically acceptable salt thereof, the solvate thereof and the solvate of
the pharmaceutically acceptable salt thereof are defined as follows, and groups not mentioned are the same as
those described in any embodiment of the present invention (hereinafter referred to as "in one embodiment of
the present invention").

[0034] In one embodiment of the present invention,

[0035] " ’//

- " represents a single bond or a double bond;

[0036] X!isCH,CD orN;

[0037] R3isH, D, C;-Cs alkyl or optionally substituted C;-Cs alkyl;

[0038] R*isH;

[0039] X2?isN, CH or CD;

[0040] X?is CR?orN;

[0041] R?is H, D, cyano, halogen, -OR?7, -P(=0)(R* 1), -S(=0),R?*?, optionally substituted C;-C alkyl,
optionally substituted C;-Cs alkoxy, optionally substituted cycloalkyl or optionally substituted
heterocycloalkyl,

[0042] R*!and R?? are each independently optionally substituted C;-Cs alkyl;

[0043] R?*7is optionally substituted cycloalkyl or optionally substituted heterocycloalkyl;

[0044] R!is optionally substituted aryl, optionally substituted heteroaryl, optionally substituted cycloalkyl
or optionally substituted heterocycloalkyl;

[0045] R'"! and R!? are each independently halogen, optionally substituted Ci-Cs alkyl or optionally
substituted C;-C¢ alkoxy;

[0046] A is -RAIC(=0)-, -R*?CH,-, -R*?CD,-, -RA2CHD-, optionally substituted arylene, optionally
substituted heteroarylene, optionally substituted cycloalkylene or optionally substituted heterocycloalkylene;

[0047] RA!and RA? are each independently optionally substituted aryl, optionally substituted heteroarylene,



optionally substituted cycloalkylene or optionally substituted heterocycloalkylene;

[0048] L is a linker;

[0049] B is optionally substituted arylene, optionally substituted heteroarylene, optionally substituted
cycloalkylene or optionally substituted heterocycloalkylene;

[0050] and the compound represented by formula (I) is not any one of the following compounds:
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[0051] In one embodiment of the present invention,
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[0053] X'isCH,CD orN;

[0052] ' represents a single bond or a double bond;

[0054] R3is H, D, Ci-Cs alkyl or optionally substituted C;-Ce alkyl;

[0055] R*isH;

[0056] XZ?is N, CH or CD;

[0057] X?is CR?orN;

[0058] R? is H, D, halogen, -OR?*7, -P(=0)(R*'),, -S(=0)2R??2, optionally substituted C;-Cs alkyl,
optionally substituted C;-Cs alkoxy, optionally substituted cycloalkyl or optionally substituted

heterocycloalkyl;
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[0059] R?*!and R?*? are each independently optionally substituted C;-Cs alkyl;

[0060] R>7is optionally substituted cycloalkyl or optionally substituted heterocycloalkyl;

[0061] R!is optionally substituted aryl, optionally substituted heteroaryl, optionally substituted cycloalkyl
or optionally substituted heterocycloalkyl;

[0062] R!! and R'?? are each independently halogen, optionally substituted C;-Cs alkyl or optionally
substituted C-Cs alkoxy;

[0063] A is -RAIC(=0)-, -RA?CH,-, -RA?CD,-, -RA?CHD-, optionally substituted arylene, optionally
substituted heteroarylene, optionally substituted cycloalkylene or optionally substituted heterocycloalkylene;
[0064] RA!and RA? are each independently optionally substituted aryl, optionally substituted heteroarylene,
optionally substituted cycloalkylene or optionally substituted heterocycloalkylene;

[0065] L is a linker;

[0066] B is optionally substituted arylene, optionally substituted heteroarylene, optionally substituted
cycloalkylene or optionally substituted heterocycloalkylene;

[0067] and the compound represented by formula (I) is not any one of the following compounds:
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[0068] In one embodiment of the present invention,
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[0069] " ///

[0070] X!'isCHorN;

" represents a single bond or a double bond;

[0071] R3is H or C;-Cs alkyl;

[0072] R*is H or C;-Cs alkyl,

[0073] X?is N or CH;

[0074] X?is CR?orN;

[0075] R?is H, cyano, halogen, C;-C alkyl, C,-C alkoxy, saturated C3-C1; cycloalkyl, saturated 3- to 11-
membered heterocycloalkyl, -P(=0)(R*),, -S(=0),R?*?2, -OR?”7, C;-Cs alkyl substituted with one or more R*
3, C1-Cs alkoxy substituted with one or more R?4, saturated C3-C; cycloalkyl substituted with one or more R*
3 or saturated 3- to 11-membered heterocycloalkyl substituted with one or more R**®, wherein the saturated 3-
to 11-membered heterocycloalkyl and the 3- to 11-membered heterocycloalkyl in the saturated 3- to 11-
membered heterocycloalkyl substituted with one or more R*¢ each independently have 1, 2 or 3 heteroatoms
selected from one or more of N, O, S and C(=0);

[0076] R*!and R are each independently C;-Cs alkyl;

[0077] R?*7is saturated C3-Cy cycloalkyl;

[0078] R?3 and R** are each independently -N(R?31),, saturated C3-Ci; cycloalkyl, saturated 3- to 11-
membered heterocycloalkyl, saturated C3-Ci; cycloalkyl substituted with one or more R?32, or saturated 3- to
11-membered heterocycloalkyl substituted with one or more R?-33, wherein the saturated 3- to 11-membered
heterocycloalkyl and the 3- to 11-membered heterocycloalkyl in the saturated 3- to 11-membered
heterocycloalkyl substituted with one or more R?3* each independently have 1, 2 or 3 heteroatoms selected
from one or more of N, O, S and C(=0);

[0079] R*3*!is independently H or C;-Cs alkyl;

[0080] R?32and R>3-3 are each independently C;-Cs alkyl;

[0081] R?3 and R are each independently C;-Cs alkyl;

[0082] R'is Ce-Cio aryl, 5- to 10-membered heteroaryl, saturated Cs-Ci; cycloalkyl, saturated 3- to 11-
membered heterocycloalkyl, C¢-Cio aryl substituted with one or more R, 5- to 10-membered heteroaryl
substituted with one or more R'2, saturated C3-C;; cycloalkyl substituted with one or more R!-3, or saturated
3- to 11-membered heterocycloalkyl substituted with one or more R!**, wherein the saturated 3- to 11-
membered heterocycloalkyl has 1, 2 or 3 heteroatoms selected from one or more of N, O, S and C(=0), and
the 5- to 10-membered heteroaryl and the 5- to 10-membered heteroaryl in the 5- to 10-membered heteroaryl
substituted with one or more R'-? each independently have 1, 2 or 3 heteroatoms selected from one or more of
N, O and S;

[0083] R, R!? R!-3and R'** are each independently halogen, C;-Cs alkyl or C;-Cs alkoxy;

[0084] A is -RAIC(=0)-, -R*?CH,-, Cs-Ci arylene, 5- to 10-membered heteroarylene, saturated Cs-Ciy
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Ci
cycloalkylene, saturated 3- to 11-membered heterocycloalkylene, , Cs-Cio
arylene substituted with one or more R*3, or 5- to 10-membered heteroarylene substituted with one or more
RA4, wherein the saturated 3- to 11-membered heterocycloalkylene has 1, 2 or 3 heteroatoms selected from
one or more of N, O, S and C(=0) and the 5- to 10-membered heteroarylene and the 5- to 10-membered
heteroarylene in the 5- to 10-membered heteroarylene substituted with one or more RA* each independently
have 1, 2 or 3 heteroatoms selected from one or more of N, O and S;

[0085] RA!and RA? are each independently Co-Co arylene, 5- to 10-membered heteroarylene, saturated Cs-
Ci1 cycloalkylene, saturated 3- to 11-membered heterocycloalkylene, Cs-Cio arylene substituted with one or
more RA"1 or 5- to 10-membered heteroarylene substituted with one or more RA!2) wherein the 5- to 10-
membered heteroarylene and the 5- to 10-membered heteroarylene in the 5- to 10-membered heteroarylene
substituted with one or more RA!-2 each independently have 1, 2 or 3 heteroatoms selected from one or more
of N, O and S, and the 3- to 11-membered heterocycloalkylene has 1, 2 or 3 heteroatoms selected from one or
more of N, O, S and C(=0);

[0086] RA!"!and RA2 are each independently CN, -P(=0)(RA31),, C;-Cg alkyl or C;-Cs alkoxy;

[0087] ring C; is a partially unsaturated 3- to 8-membered heterocycle or a partially unsaturated 3- to 8-
membered heterocycle substituted with one or more RC!, wherein the partially unsaturated 3- to 8-membered
heterocycle and the 3- to 8-membered heterocycle in the partially unsaturated 3- to 8-membered heterocycle
substituted with one or more R¢! each independently have 1, 2 or 3 heteroatoms selected from one or more of
N, O, S and C(=0);

[0088] RC!is independently C;-Cs alkyl;

[0089] RA%and RA* are each independently CN, -P(=0)(RA3"),, Ci-Cs alkyl or Ci-Cs alkoxy;

[0090] RA¥*!isindependently C;-Cs alkyl;

[0091] L is -(CH2)n-, wherein n is any integer from 1 to 18, and 1 or more of the -(CH>)- in -(CH»),- are

replaced by one or more of the following groups: -NR!!-, -O-, -S-, -CRMRY -, -C(=0)-, % T é saturated

C3-Ci2 cycloalkylene, saturated 3- to 12-membered heterocycloalkylene, Cs-Cio arylene, 5- to 10-membered

C,
heteroarylene, , saturated C3-Ci2 cycloalkylene substituted with one or more R,
saturated 3- to 12-membered heterocycloalkylene substituted with one or more R, C4-Cp arylene substituted
with one or more R* or 5- to 10-membered heteroarylene substituted with one or more RY, wherein the
saturated 3- to 12-membered heterocycloalkylene and the 3- to 12-membered heterocycloalkyl in the saturated

3- to 12-membered heterocycloalkylene substituted with one or more R each independently have 1, 2 or 3
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heteroatoms selected from one or more of N, O, S and C(=0) and the 5- to 10-membered heteroarylene and
the 5- to 10-membered heteroarylene in the 5- to 10-membered heteroarylene substituted with one or more R
each independently have 1, 2 or 3 heteroatoms selected from one or more of N, O and S;

[0092] RU'is H or C;-Cs alkyl;

[0093] ring C; is benzene ring or 5- to 6-membered heteroaromatic ring, wherein the 5- to 6-membered
heteroaromatic ring has 1, 2 or 3 heteroatoms selected from one or more of N, O and S;

[0094] ring C; is a partially unsaturated C3-C7 carbon ring or a partially unsaturated 3- to 7-membered
heterocycle, wherein the partially unsaturated 3- to 7-membered heterocycle has 1, 2 or 3 heteroatoms selected
from one or more of N, O, S and C(=0);

[0095] ring C4 is a saturated C3-C7 carbon ring or a saturated 3- to 7-membered heterocycle, wherein the
saturated 3- to 7-membered heterocycle has 1, 2 or 3 heteroatoms selected from one or more of N, O, S and
C(=0);

[0096] R!? and R} are each independently CN, OH, halogen, C;-Cs alkyl, C3-C7 cycloalkyl or 3- to 7-
membered heterocycloalkyl;

[0097] RM™ and R are each independently C;-Cs alkyl;

[0098] R is H or C;-Cs alkyl;

[0099] R is C;-Cg alkyl,

Y1\ %—N/ C \N—% N
M TN ./ \
[0100] B is Y2 R Y;i Y,

> B

N7~
’ ;_6:'—4
Ys , , C6-Cio arylene, 5- to 10-membered heteroarylene,

saturated Cs-Ci2 cycloalkylene, saturated 3- to 12-membered heterocycloalkylene, Cs-Cio arylene substituted
with one or more RB!, or 5- to 10-membered heteroarylene substituted with one or more RB2, wherein the 5-
to 10-membered heteroarylene and the 5- to 10-membered heteroarylene in the 5- to 10-membered
heteroarylene substituted with one or more RB? each independently have 1, 2 or 3 heteroatoms selected from
one or more of N, O and S, and the saturated 3- to 12-membered heterocycloalkylene independently has 1, 2
or 3 heteroatoms selected from one or more of N, O, S and C(=0);

[0101] Y:.Y2, Ysand Y, are each independently CH» or C(=0);

[0102] YsisNY>!, OorS,andY>!is H or C;-Cs alkyl;

[0103] ring Cs, ring Ce, ring C7, ring Cs and ring Co are each independently a benzene ring or a 5- to 6-
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membered heteroaromatic ring, wherein the 5- to 6-membered heteroaromatic ring has 1, 2 or 3 heteroatoms
selected from one or more of N, O and S;

[0104] ring Cyo is a partially unsaturated C3-C7 carbon ring or a partially unsaturated 3- to 7-membered
heterocycle, wherein the partially unsaturated 3- to 7-membered heterocycle has 1, 2 or 3 heteroatoms selected
from one or more of N, O, S and C(=0);

[0105] REB! and RP? are each independently halogen, cyano, -P=0(C;-Cs alkyl),, -C(=0)NH,, C;-Cs alkyl,
C-Cs alkoxy, C;-C alkyl substituted with one or more RB!*!, or C;-C¢ alkoxy substituted with one or more
RBI.2,

[0106] REB!-! and RB!*2 are each independently halogen;

[0107] moreover, the compound represented by formula (I) satisfies one or both of the following conditions:

T T
N_o

O?Ngo
[0108] i:Bis or , L is -(CH2)n-, wherein n is any integer from 1 to 18, and

[0109] at least one -(CH>)- in -(CH>),- is replaced by the following groups: saturated Cs-Ci2 cycloalkylene,

saturated 3- to 5-membered heterocycloalkylene, saturated 7- to 12-membered heterocycloalkylene, Cs-Cio

%—é C, : >——% !
arylene, 6- to 10-membered heteroarylene, s , saturated Cs3-Ci2

cycloalkylene substituted with one or more R'?, saturated 3- to 12-membered heterocycloalkylene substituted
with one or more R, C4-Co arylene substituted with one or more R™, or 5- to 10-membered heteroarylene
substituted with one or more R™>;

[0110] alternatively, at least 2 -(CHz)- of -(CH2)n- are replaced by the following groups: saturated Cs-Ci2

cycloalkylene, saturated 3- to 12-membered heterocycloalkylene, Cs-Cio arylene, 5- to 10-membered

%—é Cy : >——€ \!/
heteroarylene, , , saturated C3-Ci2 cycloalkylene substituted with one

or more R, saturated 3- to 12-membered heterocycloalkylene substituted with one or more R, Co-Cio

arylene substituted with one or more R, or 5- to 10-membered heteroarylene substituted with one or more

Ls.
R™;
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[0111] i B is ° , )
"
/" " — [
= >
\ / \
7 Y, , , Ys s
Co

, C6-Cio arylene, 5- to 10-membered heteroarylene, saturated C3-Ciz cycloalkylene,

saturated 3- to 12-membered heterocycloalkylene, Co-Cio arylene substituted with one or more RB! or 5- to
10-membered heteroarylene substituted with one or more R®% ring Cs.; same as the 5- to 6-membered
heteroaromatic ring in ring Cs, and ring Cs.2 same as the 5- to 6-membered heteroaromatic ring in ring Cs.

[0112] In one embodiment of the present invention,

ol
i
nso

[0113] - " represents a single bond or a double bond;

[0114] X'isCHorN;

[0115] R3is H or Ci-Cs alkyl,

[0116] R*isH;

[0117] X?is N or CH;

[0118] X3isCR?orN;

[0119] R?is H, cyano, halogen, C;-C alkyl, C,-C alkoxy, saturated C3-C1; cycloalkyl, saturated 3- to 11-
membered heterocycloalkyl, -P(=0)(R>),, -S(=0),R?*?2, -OR?”7, C;-Cs alkyl substituted with one or more R*
3, C1-Cs alkoxy substituted with one or more R?, saturated C3-C1; cycloalkyl substituted with one or more R*
3 or saturated 3- to 11-membered heterocycloalkyl substituted with one or more R**®, wherein the saturated 3-
to 11-membered heterocycloalkyl and the 3- to 11-membered heterocycloalkyl in the saturated 3- to 11-
membered heterocycloalkyl substituted with one or more R*% each independently have 1, 2 or 3 heteroatoms
selected from one or more of N, O, S and C(=0);

[0120] R*!and R?? are each independently C;-Cs alkyl;

[0121] R?*7is saturated C3-Ci cycloalkyl,

[0122] R?*?3 and R** are each independently -N(R?3"),, saturated C3-Ci1 cycloalkyl, saturated 3- to 11-

membered heterocycloalkyl, saturated C3-Ci; cycloalkyl substituted with one or more R?32, or saturated 3- to
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11-membered heterocycloalkyl substituted with one or more R?-33, wherein the saturated 3- to 11-membered
heterocycloalkyl and the 3- to 11-membered heterocycloalkyl in the saturated 3- to 11-membered
heterocycloalkyl substituted with one or more R?*3 each independently have 1, 2 or 3 heteroatoms selected
from one or more of N, O, S and C(=0);

[0123] R**!is independently H or C;-Cs alkyl;

[0124] R?*32 and R are each independently C;-Cg alkyl,

[0125] R?3 and R are each independently C;-Cs alkyl;

[0126] R'is Ce-Cio aryl, 5- to 10-membered heteroaryl, saturated Cs-Ci; cycloalkyl, saturated 3- to 11-
membered heterocycloalkyl, Ce-Cio aryl substituted with one or more R!*!, or 5- to 10-membered heteroaryl
substituted with one or more R!?2, wherein the saturated 3- to 11-membered heterocycloalkyl has 1, 2 or 3
heteroatoms selected from one or more of N, O, S and C(=0), and the 5- to 10-membered heteroaryl and the
5- to 10-membered heteroaryl in the 5- to 10-membered heteroaryl substituted with one or more R!*? each
independently have 1, 2 or 3 heteroatoms independently selected from one or more of N, O and S;

[0127] R'"!and R'? are each independently halogen, C;-Cs alkyl or C;-Cg alkoxy;

[0128] A is -RAIC(=0)-, -R*?CH,-, C¢-Ci arylene, 5- to 10-membered heteroarylene, saturated Cs-Ci

C
cycloalkylene, saturated 3- to 11-membered heterocycloalkylene, , C6-Crp arylene
substituted with one or more RA3, or 5- to 10-membered heteroarylene substituted with one or more RA4,
wherein the saturated 3- to 11-membered heterocycloalkylene has 1, 2 or 3 heteroatoms selected from one or
more of N, O, S and C(=0) and the 5- to 10-membered heteroarylene and the 5- to 10-membered heteroarylene
in the 5- to 10-membered heteroarylene substituted with one or more R** each independently have 1, 2 or 3
heteroatoms independently selected from one or more of N, O and S;
[0129] RA!and RA? are each independently Cs-Co arylene, 5- to 10-membered heteroarylene, saturated Cs-
Ci1 cycloalkylene, saturated 3- to 11-membered heterocycloalkylene, Cs-Cio arylene substituted with one or
more RA"! or 5- to 10-membered heteroarylene substituted with one or more RA!2) wherein the 5- to 10-
membered heteroarylene and the 5- to 10-membered heteroarylene in the 5- to 10-membered heteroarylene
substituted with one or more RA!-2 each independently have 1, 2 or 3 heteroatoms selected from one or more
of N, O and S, and the 3- to 11-membered heterocycloalkylene has 1, 2 or 3 heteroatoms selected from one or
more of N, O, S and C(=0);
[0130] RA! and RA"2 are each independently CN, -P(=0)(RA31),, C;-Cg alkyl or C;-Cs alkoxy;
[0131] ring C; is a partially unsaturated 3- to 8-membered heterocycle or a partially unsaturated 3- to 8-
membered heterocycle substituted with one or more RC!, wherein the partially unsaturated 3- to 8-membered
heterocycle and the 3- to 8-membered heterocycle in the partially unsaturated 3- to 8-membered heterocycle

substituted with one or more R¢! each independently have 1, 2 or 3 heteroatoms selected from one or more of
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N, O, S and C(=0);

[0132] RC!is independently C;-Cg alkyl;

[0133] RA%and RA* are each independently CN, -P(=0)(RA3"),, Ci-Cs alkyl or Ci-Cs alkoxy;

[0134] RA¥*!isindependently C;-Cs alkyl;

[0135] L is -(CH2)n-, wherein n is any integer from 1 to 18, and 1 or more of the -(CH>)- in -(CH»),- are

replaced by one or more of the following groups: -NR!-, -O-, -S-, -C(=0)-, % T é, saturated C3-Ci2

cycloalkylene, saturated 3- to 12-membered heterocycloalkylene, Cs-Cio arylene, 5- to 10-membered

%—é Cz : >——é !
heteroarylene, , , saturated C3-Cj2 cycloalkylene substituted with one

or more R, saturated 3- to 12-membered heterocycloalkylene substituted with one or more R, Cs-Cio
arylene substituted with one or more R or 5- to 10-membered heteroarylene substituted with one or more
RY, wherein the saturated 3- to 12-membered heterocycloalkylene and the 3- to 12-membered
heterocycloalkyl in the saturated 3- to 12-membered heterocycloalkylene substituted with one or more R
each independently have 1, 2 or 3 heteroatoms independently selected from one or more of N, O, S and C(=0)
and the 5- to 10-membered heteroarylene and the 5- to 10-membered heteroarylene in the 5- to 10-membered
heteroarylene substituted with one or more R™* each independently have 1, 2 or 3 heteroatoms independently
selected from one or more of N, O and S;

[0136] RU'is H or C;-Cs alkyl;

[0137] ring C: is benzene ring or 5- to 6-membered heteroaromatic ring, wherein the 5- to 6-membered
heteroaromatic ring has 1, 2 or 3 heteroatoms selected from one or more of N, O and S;

[0138] ring C; is a partially unsaturated C3-C; carbon ring or a partially unsaturated 3- to 7-membered
heterocycle, wherein the partially unsaturated 3- to 7-membered heterocycle has 1, 2 or 3 heteroatoms selected
from one or more of N, O, S and C(=0);

[0139] ring C4 is a saturated C3-C7 carbon ring or a saturated 3- to 7-membered heterocycle, wherein the
saturated 3- to 7-membered heterocycle has 1, 2 or 3 heteroatoms selected from one or more of N, O, S and
C(=0);

[0140] R and R are each independently CN, OH, halogen, C;-Cs alkyl, C3-C7 cycloalkyl or 3- to 7-
membered heterocycloalkyl;

[0141] RM™ and RY are each independently C;-Cg alkyl,
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saturated C3-Ci» cycloalkylene, saturated 3- to 12-membered heterocycloalkylene, C¢-Cio arylene substituted

b 2

Y Y o
" /" \ g @i >
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[0142] B is 2 s Yi Y

Cs-Cio arylene, 5- to 10-membered heteroarylene,

with one or more RB!, or 5- to 10-membered heteroarylene substituted with one or more RB2, wherein the 5-
to 10-membered heteroarylene and the 5- to 10-membered heteroarylene in the 5- to 10-membered
heteroarylene substituted with one or more RE? each independently have 1, 2 or 3 heteroatoms selected from
one or more of N, O and S, and the saturated 3- to 12-membered heterocycloalkylene independently has 1, 2
or 3 heteroatoms selected from one or more of N, O, S and C(=0);

[0143] Yi. Y2, Y3 and Yy are each independently CH, or C(=0);

[0144] YsisNY>!, OorS, and Y>'is H or C;-Cs alkyl;

[0145] ring Cs, ring Ce, ring C7, ring Cs and ring Co are each independently a benzene ring or a 5- to 6-
membered heteroaromatic ring, wherein the 5- to 6-membered heteroaromatic ring has 1, 2 or 3 heteroatoms
selected from one or more of N, O and S;

[0146] ring Cyo is a partially unsaturated C3-C7 carbon ring or a partially unsaturated 3- to 7-membered
heterocycle, wherein the partially unsaturated 3- to 7-membered heterocycle has 1, 2 or 3 heteroatoms selected
from one or more of N, O, S and C(=0);

[0147] RPB! and RB? are each independently halogen, cyano, -P=0(CH3),, C1-Cs alkyl, C;-Cs alkoxy, C;i-Cs
alkyl substituted with one or more RE!*!, or C;-C¢ alkoxy substituted with one or more RB!-2;

[0148] REB!! and RB!*2 are each independently halogen;

[0149] moreover, the compound represented by formula (I) satisfies one or both of the following conditions:

o

o=N_o0o

[0150] i:Bis , Lis -(CH2)s-, n is any integer from 1 to 18, and at least 1 of -(CHy)- in -

(CHa)n- is replaced by the following groups: saturated Cs-Ci2 cycloalkylene, saturated 3- to 12-membered

C,

heterocycloalkylene, Cs.Cio arylene, 5- to 10-membered heteroarylene, ,
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, saturated C3-Ci2 cycloalkylene substituted with one or more R, saturated 3- to 12-membered

heterocycloalkylene substituted with one or more RY3, Co-C)9 arylene substituted with one or more R, or 5-
to 10-membered heteroarylene substituted with one or more R;

O

[0151] i B is ° , )
"
/" " — [
= >
\ / \
7 Y, , , Ys s
Co

, C6-Cio arylene, 5- to 10-membered heteroarylene, saturated C3-Ciz cycloalkylene,

saturated 3- to 12-membered heterocycloalkylene, Co-Cio arylene substituted with one or more RB! or 5- to
10-membered heteroarylene substituted with one or more R®2 ring Cs.; same as the 5- to 6-membered
heteroaryl ring in ring C5, and ring Cs., same as ring Cs.

[0152] In one embodiment of the present invention,

s
old

[0153] "=~ " represents a single bond or a double bond;

[0154] X!'isCHorN;

[0155] R3is H or Ci-Cs alkyl,

[0156] R*isH;

[0157] X?is N or CH;

[0158] X3is CR?orN;

[0159] R? is H, halogen, C;-Cs alkyl, C;-Cs alkoxy, saturated C3-C;; cycloalkyl, saturated 3- to 11-
membered heterocycloalkyl, -P(=0)(R?),, -S(=0),R?*?2, -OR?”7, C-Cs alkyl substituted with one or more R*
3, C1-Cs alkoxy substituted with one or more R, saturated C3-C1; cycloalkyl substituted with one or more R*
3 or saturated 3- to 11-membered heterocycloalkyl substituted with one or more R*®, wherein the saturated 3-

to 11-membered heterocycloalkyl and the 3- to 11-membered heterocycloalkyl in the saturated 3- to 11-
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membered heterocycloalkyl substituted with one or more R*¢ each independently have 1, 2 or 3 heteroatoms
independently selected from one or more of N, O, S and C(=0);

[0160] R?*!and R are each independently C;-Cs alkyl;

[0161] R?*7is saturated C3-Cy; cycloalkyl;

[0162] R?? and R** are each independently -N(R?31),, saturated C3-Ci; cycloalkyl, saturated 3- to 11-
membered heterocycloalkyl, saturated C3-Ci; cycloalkyl substituted with one or more R?3-2, or saturated 3- to
11-membered heterocycloalkyl substituted with one or more R?-33, wherein the saturated 3- to 11-membered
heterocycloalkyl and the 3- to 11-membered heterocycloalkyl in the saturated 3- to 11-membered
heterocycloalkyl substituted with one or more R?*3 each independently have 1, 2 or 3 heteroatoms selected
from one or more of N, O, S and C(=0);

[0163] R**!is independently H or C;-Cs alkyl;

[0164] R?*32and R*3-3 are each independently C;-Cs alkyl;

[0165] R?3 and R?* are each independently C;-Cs alkyl;

[0166] R'is Ce-Cio aryl, 5- to 10-membered heteroaryl, saturated Cs-Ci; cycloalkyl, saturated 3- to 11-
membered heterocycloalkyl, Ce-Cio aryl substituted with one or more R!*!, or 5- to 10-membered heteroaryl
substituted with one or more R!2, wherein the saturated 3- to 11-membered heterocycloalkyl has 1, 2 or 3
heteroatoms selected from one or more of N, O, S and C(=0), and the 5- to 10-membered heteroaryl and the
5- to 10-membered heteroaryl in the 5- to 10-membered heteroaryl substituted with one or more R!*? each
independently have 1, 2 or 3 heteroatoms independently selected from one or more of N, O and S;

[0167] R'"!and R'? are each independently halogen, C;-Cs alkyl or C;-Cs alkoxy;

[0168] A is -RAIC(=0)-, -R*?CH,-, C-Ci arylene, 5- to 10-membered heteroarylene, saturated Cs-Ci

C

cycloalkylene, saturated 3- to 11-membered heterocycloalkylene, , C6-Crp arylene
substituted with one or more RA% or 5- to 10-membered heteroarylene substituted with one or more RA4,
wherein the saturated 3- to 11-membered heterocycloalkylene has 1, 2 or 3 heteroatoms selected from one or
more of N, O, S and C(=0) and the 5- to 10-membered heteroarylene and the 5- to 10-membered heteroarylene
in the 5- to 10-membered heteroarylene substituted with one or more R** each independently have 1, 2 or 3
heteroatoms selected from one or more of N, O and S;

[0169] RA!and RA? are each independently Cs-Co arylene, 5- to 10-membered heteroarylene, saturated Cs-
Ci1 cycloalkylene, saturated 3- to 11-membered heterocycloalkylene, Cs-Cio arylene substituted with one or
more RA"! or 5- to 10-membered heteroarylene substituted with one or more RA!2) wherein the 5- to 10-
membered heteroarylene and the 5- to 10-membered heteroarylene in the 5- to 10-membered heteroarylene
substituted with one or more RA!-2 each independently have 1, 2 or 3 heteroatoms selected from one or more

of N, O and S, and the 3- to 11-membered heterocycloalkylene has 1, 2 or 3 heteroatoms selected from one or
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more of N, O, S and C(=0);

[0170] RA!and RA!2 are each independently CN, -P(=0)(RA%1),, C1-Cs alkyl or Ci-Cg alkoxy;

[0171] ring C; is a partially unsaturated 3- to 8-membered heterocycle or a partially unsaturated 3- to 8-
membered heterocycle substituted with one or more RC!, wherein the partially unsaturated 3- to 8-membered
heterocycle and the 3- to 8-membered heterocycle in the partially unsaturated 3- to 8-membered heterocycle
substituted with one or more R¢! each independently have 1, 2 or 3 heteroatoms selected from one or more of
N, O, S and C(=0);

[0172] RC!is independently C;-Cg alkyl;

[0173] RA%and RA* are each independently CN, -P(=0)(RA3"),, Ci-Cs alkyl or Ci-Cs alkoxy;

[0174] RA¥*!isindependently C;-Cs alkyl;

[0175] L is -(CH2)n-, wherein n is any integer from 1 to 18, and 1 or more of the -(CH>)- in -(CH»),- are

replaced by one or more of the following groups: -NR!-, -O-, -S-, -C(=0)-, % T é, saturated C3-Ci2

cycloalkylene, saturated 3- to 12-membered heterocycloalkylene, Cs-Cio arylene, 5- to 10-membered

C2 \!/
heteroarylene, : : , , saturated C3-Cj2 cycloalkylene substituted with one

or more R™2, saturated 3- to 12-membered heterocycloalkylene substituted with one or more R, Cs-Cio
arylene substituted with one or more R or 5- to 10-membered heteroarylene substituted with one or more
RY, wherein the saturated 3- to 12-membered heterocycloalkylene and the 3- to 12-membered
heterocycloalkyl in the saturated 3- to 12-membered heterocycloalkylene substituted with one or more R
each independently have 1, 2 or 3 heteroatoms selected from one or more of N, O, S and C(=0) and the 5- to
10-membered heteroarylene and the 5- to 10-membered heteroarylene in the 5- to 10-membered heteroarylene
substituted with one or more R™ each independently have 1, 2 or 3 heteroatoms selected from one or more of
N, O and S;

[0176] RU'is H or C;-Cs alkyl;

[0177] ring C: is benzene ring or 5- to 6-membered heteroaromatic ring, wherein the 5- to 6-membered
heteroaromatic ring has 1, 2 or 3 heteroatoms selected from one or more of N, O and S;

[0178] ring C; is a partially unsaturated C3-C; carbon ring or a partially unsaturated 3- to 7-membered
heterocycle, wherein the partially unsaturated 3- to 7-membered heterocycle has 1, 2 or 3 heteroatoms selected
from one or more of N, O, S and C(=0);

[0179] ring C4 is a saturated C3-C7 carbon ring or a saturated 3- to 7-membered heterocycle, wherein the
saturated 3- to 7-membered heterocycle has 1, 2 or 3 heteroatoms selected from one or more of N, O, S and

C(=0);
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[0180] R and R are each independently CN, OH, halogen, Ci.-Cs aiyi, C3-C7 cycloalkyl or 3- to 7-
membered heterocycloalkyl;

[0181] RM™ and R are each independently C;-Cs alkyl;

Y Y o
" /" \ @i >

\ 6 N
‘_@i PN I ) \,
[0182] B is 2 s Yi Y ,

Y

2

]w
O ®
Ys , , C¢-Cio arylene, 5- to 10-membered heteroarylene,

saturated C3-Ci» cycloalkylene, saturated 3- to 12-membered heterocycloalkylene, C¢-Cio arylene substituted
with one or more RB!, or 5- to 10-membered heteroarylene substituted with one or more RB2, wherein the 5-
to 10-membered heteroarylene and the 5- to 10-membered heteroarylene in the 5- to 10-membered
heteroarylene substituted with one or more RE? each independently have 1, 2 or 3 heteroatoms selected from
one or more of N, O and S, and the saturated 3- to 12-membered heterocycloalkylene independently has 1, 2
or 3 heteroatoms selected from one or more of N, O, S and C(=0);

[0183] Yi.Y2, Y3 and Yy are each independently CH; or C(=0);

[0184] YsisNY>!, OorS, andY>!is H or C;-Cs alkyl;

[0185] ring Cs, ring Ce, ring C7, ring Cs and ring Co are each independently a benzene ring or a 5- to 6-
membered heteroaromatic ring, wherein the 5- to 6-membered heteroaromatic ring has 1, 2 or 3 heteroatoms
selected from one or more of N, O and S;

[0186] ring Cyo is a partially unsaturated C3-C7 carbon ring or a partially unsaturated 3- to 7-membered
heterocycle, wherein the partially unsaturated 3- to 7-membered heterocycle has 1, 2 or 3 heteroatoms selected
from one or more of N, O, S and C(=0);

[0187] REB!and RP? are each independently halogen, C;-Cg alkyl, C1-Cs alkoxy, C;-Cg alkyl substituted with
one or more RB!"!, or C1-C6 alkoxy substituted with one or more RB!-2;

[0188] REB!! and RB!*2 are each independently halogen;

[0189] moreover, the compound represented by formula (I) satisfies one or both of the following conditions:

T
o N_o

[0190] i:Bis , L is -(CH2)s-, n is any integer from 1 to 18, and at least 1 of -(CHy)- in -

(CHa)n- is replaced by the following groups: saturated Cs-Ci2 cycloalkylene, saturated 3- to 12-membered
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C,

heterocycloalkylene, C¢.Cio arylene, 5- to 10-membered heteroarylene,

, saturated C3-Ci2 cycloalkylene substituted with one or more R, saturated 3- to 12-membered

heterocycloalkylene substituted with one or more RY3, Co-C)o arylene substituted with one or more R, or 5-
to 10-membered heteroarylene substituted with one or more R;

o)

[0191] i B is o , >
"
/Y3 Y, >:o f
= ~
\ / lﬂ
Y] Y, , , Ys s
Co

, C6-Cio arylene, 5- to 10-membered heteroarylene, saturated C3-Ciz cycloalkylene,

saturated 3- to 12-membered heterocycloalkylene, Co-Cio arylene substituted with one or more RB! or 5- to
10-membered heteroarylene substituted with one or more R®2 ring Cs.; same as the 5- to 6-membered
heteroaryl ring in ring C5, and ring Cs., same as ring Cs.

[0192] In one embodiment of the present invention, R? is H or methyl.

[0193] 1In one embodiment of the present invention, R? is -H, -CN, -F, -Cl, -CH3, cyclopropyl, -OCH3,

0]

0
N\) )/ )/ p— %-0
f‘?\o)\, :‘i\oA L , O,J—- —j-—-— \Z_

fﬁﬁVm&ﬂ\

[0194] In one embodiment of the present invention, R? is -H, -F, -Cl, -
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[0195] In one embodiment of the present invention, A is
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connected to L.

, with side

[0196] In one embodiment of the present invention, in condition ii, L is:

Lo Pt AN o2

[0197] n1a

“o X" @ A )er@ﬂg’
\,Xa1 . \( \(\—)’a Xa1
Xa1 A2 A2 7 n3a A1
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o b, nda nda Yb
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[0198] wherein side b is connected to B;

[0199] Xal is O or -NRM-, RM is H or Cy-Cs alkyl;

RM e 0 \!/ 0]
(@)

Cs alkyl, ring C4 is saturated Cs3-Cg carbon ring, or saturated 3- to 6-membered heterocyclic ring having 1, 2
or 3 heteroatoms selected from one or more of N, O, S and C(=0);

[0201] ring Al and ring A2 are saturated 3- to 12-membered nitrogen-containing heterocycles or saturated
3- to 12-membered nitrogen-containing heterocycles substituted with one or more RY3, R is independently
CN, OH, halogen, C-Cs alkyl, C3-C7 cycloalkyl or 3- to 7-membered heterocycloalkyl, wherein the saturated
3-to 12-membered nitrogen-containing heterocycle or the 3- to 12-membered nitrogen-containing heterocycle
in the substituted saturated 3- to 12-membered nitrogen-containing heterocycle is independently 3- to 6-
membered monocyclic nitrogen-containing heterocycle, 7- to 12-membered spirocyclic ring or 7- to 12-
membered bridged nitrogen-containing heterocyclic ring, with 1, 2 or 3 heteroatoms selected from one or more
of O, S and C(=0) in addition to N;

[0202] ring A3 is independently saturated C3-Ci2 carbon ring or saturated C3-Ci2 carbon ring substituted
with one or more R'%, and R'? is independently CN, OH, halogen, C;-Cs alkyl, C5-C7 cycloalkyl or 3- to 7-
membered heterocycloalkyl, wherein the C3-Ci> carbon ring in the saturated Cs;-Ci» carbon ring or the
substituted saturated Cs-Ci2 carbon ring is independently C3-Cs monocyclic carbon ring or Cs-Ci2 spirocyclic
carbon ring;

[0203] ring A4 is independently 5- to 10-membered heteroaromatic ring or 5- to 10-membered
heteroaromatic ring substituted with one or more RS, and RY is independently C;-Cs alkyl; the 5- to 10-
membered heteroaromatic ring or the 5- to 10-membered heteroaromatic ring in the 5- to 10-membered
heteroaromatic ring substituted with one or more R independently has 1, 2 or 3 heteroatoms selected from

one or more of N, O and S;
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[0204] ring AS is independently , and ring C; is benzene ring or 5- to 6-membered

heteroaromatic ring wherein the 5- to 6-membered heteroaromatic ring has 1, 2 or 3 heteroatoms selected from
one or more of N, O and S; ring Cs is partially unsaturated 3- to 7-membered nitrogen-containing heterocyclic
ring, which has 1, 2 or 3 heteroatoms selected from one or more of O, S and C(=0) in addition to N;

[0205] nlais independently any integer from O to 8;

[0206] n2a is independently any integer from O to 3;

[0207] n3ais independently any integer from 0 to 5;

o NG 5 @\
A2 A2 N
N N A1
Yo 4
b

b b

B B

ac aC “
Xa2 A Xaz\N \Xaz
A2 iy M A2 N
yb Yb

AN A

Xa1 \ Xa1 \
A1 A1
Xa2 Xaz\
Vs '

Xa1 A
A2 A2 N
N N A1
Xa2 Xa2 Xa2

[0208] preferably:

A

Xa1 ~ Xa1
N

A1 A2 A2
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[0209] wherein side b is connected to B.

H

J QP
N b
[0210] In one embodiment of the present invention, in condition ii, L is n1 ,

AAnX Aom, A Aoy,

‘u*wtfo)\b /(”."‘(\’fﬁﬂ AN
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any integer from 1 to 8, n2 is any integer from 1 to 3, n3 is any integer from 1 to 5, and side b is connected to

, wherein nl is

B;

.
O

—~ 7
[0211]  preferably ’_N<>_N\_/N_‘b j l—NH , l—NH
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[0212] side b is connected to B.

[0213] In one embodiment of the present invention, in condition i, L is G1 or G2:
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[0214] Gl:

g 4
- . \,xm \/Xa AXM}"" @M}\
o B2 D, D, HO

[0}
)nsa
A2 n3a
N
n3a b

Xa1
( \/ b
n3a
A2

10! N
A1
~ A5
xa1”" IO Xa1 n3a %
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o

(

N
A5

[0215] wherein side b is connected to B;
[0216] Xalis O or -NRM- RM is H or C-Cg alkyl;

[0217] ring Al and ring A2 are saturated 3- to 12-membered nitrogen-containing heterocycles or saturated

42



3- to 12-membered nitrogen-containing heterocycles substituted with one or more R™, R is independently
CN, OH, halogen, C-Cs alkyl, C3-C7 cycloalkyl or 3- to 7-membered heterocycloalkyl, wherein the saturated
3- to 12-membered nitrogen-containing heterocycle or the 3- to 12-membered nitrogen-containing heterocycle
in the substituted saturated 3- to 12-membered nitrogen-containing heterocycle is independently 4-membered
monocyclic nitrogen-containing heterocycle, 7- to 12-membered spirocyclic nitrogen-containing heterocycle
or 7- to 12-membered bridged nitrogen-containing heterocycle, with 1, 2 or 3 heteroatoms selected from one
or more of O, S and C(=0) in addition to N;

[0218] ring A3 is independently saturated C3-Ci2 carbon ring or saturated C3-Ci2 carbon ring substituted
with one or more R, and R'? is independently CN, OH, halogen, C;-Cs alkyl, C3-C7 cycloalkyl or 3- to 7-
membered heterocycloalkyl, wherein the C3-Ci> carbon ring in the saturated Cs;-Ci» carbon ring or the
substituted saturated C3-Ci2 carbon ring is independently Cs-Cs monocyclic carbon ring, C7-Ci2 spirocyclic

carbon ring or C7-Ci2 bridged carbon ring;

Cs N—g

[0219] ring A5 is independently , and ring C, is benzene ring or 5- to 6-membered
heteroaromatic ring wherein the 5- to 6-membered heteroaromatic ring has 1, 2 or 3 heteroatoms selected from
one or more of N, O and S; ring Cs is partially unsaturated 3- to 7-membered nitrogen-containing heterocyclic
ring, which has 1, 2 or 3 heteroatoms selected from one or more of O, S and C(=0) in addition to N;

[0220] n2a is independently any integer from 0 to 3;

[0221] n3ais independently any integer from O to 5;

a2 | az | @Y
[0222] G2: Vs e
Q\XaZ @Xaz\ ™ xaz

N
A2 A1 A2

NYb b NYb

B B >

&Xa1 ~ AXa1 ~
Xa2 Xa2 ~
Ve
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Xa2 ~ A1
2, e
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N
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A1
b b
N
A1 N A
A2 N A1
b , Xa2 or Xa2/ ;

[0223] wherein side b is connected to B;

[0224] Xal is O or -NRM-, RM is H or Cy-Cs alkyl;

M
R o) o) o)
0 Ay A A
[0225] Xa2 is%{ \v‘;,%{\;, , , , , OT , RMis C1-Cg

alkyl, ring C4 is saturated C3-C¢ carbon ring, or saturated 3- to 6-membered heterocyclic ring having 1, 2 or 3
heteroatoms selected from one or more of N, O, S and C(=0);

[0226] ring Al and ring A2 are saturated 3- to 12-membered nitrogen-containing heterocycles or saturated
3- to 12-membered nitrogen-containing heterocycles substituted with one or more RY, R is independently
CN, OH, halogen, C-Cs alkyl, C3-C7 cycloalkyl or 3- to 7-membered heterocycloalkyl, wherein the saturated
3-to 12-membered nitrogen-containing heterocycle or the 3- to 12-membered nitrogen-containing heterocycle
in the substituted saturated 3- to 12-membered nitrogen-containing heterocycle is independently 3- to 6-
membered monocyclic nitrogen-containing heterocycle or 5- to 12-membered spirocyclic nitrogen-containing
heterocycle, with 1, 2 or 3 heteroatoms selected from one or more of O, S and C(=0) in addition to N;

[0227] ring A4 is independently 5- to 10-membered heteroaromatic ring or 5- to 10-membered
heteroaromatic ring substituted with one or more RS, and RY is independently C;-Cs alkyl; the 5- to 10-
membered heteroaromatic ring or the 5- to 10-membered heteroaromatic ring in the 5- to 10-membered

heteroaromatic ring substituted with one or more R independently has 1, 2 or 3 heteroatoms selected from
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one or more of N, O and S;
[0228] n2ais independently any integer from O to 3.

[0229] In one embodiment of the present invention, in condition i, L is G1 or G2:

Z n3N — H N>\
\/"*\DYIO 2w % \<N\M:3C,
e, e

'\’"74,

[0230] GI:

N>\b o N
SO 36

%
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integer from 1 to 3, n3 is any integer from 1 to 5, and side b is connected to B;

wherein nl is any integer from 1 to 8, n2 is any

N
= .
[0231] G2: ‘_N<>_N/\:/\N_‘b : l_NH , '_NH
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[0232] side b is connected to B.

Arvlie Aoy X

[0233] In one embodiment of the present invention, L is

H
Aot AR Aprtasy, Aot
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s ) s ,  h , wherein nl is any integer from 1 to 8, n2 is any

integer from 1 to 3, n3 is any integer from 1 to 5, and side b is connected to B; preferably, in Scheme i, L is

Arvlie Ao Frui,

any group of the above groups except

AN A, Ao Ay,

AptPioN be? b | v

n1 I and

B

b

el

) ) ) ) !—NH !—NH
[0234] In one embodiment of the present invention, L is , ,
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, wherein side b is connected to B; preferably, in

=~
NH
/Jb\ /_/O_/_ /_/\
A !—NH !—NH l—NH
Scheme i, L is any one of the above groups except , ,

b

andéoj.
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[0235] In one embodiment of the present invention, L is:
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to 3, n3 is any integer from 1 to 5, and side b is connected to B; preferably, in Scheme i, L is any one of the

, wherein nl is any integer from 1 to 8, n2 is any integer from 1



Aovi AgorN Ay,

above groups except

AN Ay, Ao Ay,

b b b b

b Z AM/\
/(rir('\/o‘);]z/\ox KH/\M{\ /(ril m/ ,!_N{*J\and%o/j\.
b

O—‘ b / /
l—NH
[0236] In one embodiment of the present invention, L is:
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[0237] In one embodiment of the present invention, B is: l ;\:/2 y s
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, wherein side c is connected to L; in Scheme ii, B is any one of the above groups other than
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[0238] In one embodiment of the present invention, B is:
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[0239] In one embodiment of the present invention, in condition ii, -A-L-B- is G11 or G12:

any one of the above groups other than
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[0242]
[0243]
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, wherein side d is

[0244] In one embodiment of the present invention, -A-L-B- is:
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[0245]

In one embodiment of the present invention, -A-L-B- is:
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, and in Scheme i1, -A-L-B-is
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connected to % O, preferably, in Scheme ii, -A-L-B- is any one of the above groups except
d d
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[0247]In one embodiment of the present invention,

@) (0]
HN
’QH oX ,
N N
[0248]In one embodiment of the present invention, a compound represented by formula (I) is any one of the

following compounds:
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[0249] The present invention also provides a compound as shown below:
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[0250] and

the compound with the first peak
under the following conditions from: chromatographic column: CHIRALPAK IE-3, mobile phase: 0.1%
diethylamine in acetonitrile: 0.1% diethylamine in isopropanol (40:60), flow rate: 1.0 mL/min; preferably,

under the above conditions, the retention time of the compound with the first peak is 9.78 min;

o)
NN NH
I

[0251] and
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the compound with the later peak
under the following conditions from: chromatographic column: CHIRALPAK IE-3, mobile phase: 0.1%
diethylamine in acetonitrile: 0.1% diethylamine in isopropanol (40:60), flow rate: 1.0 mL/min; preferably,
under the above conditions, the retention time of the compound with the later peak is 11.36 min.

[0252] The test conditions for above retention time are not a limitation on the compound. As long as the above
test conditions are used for measurement, the obtained retention time is the same as or within the error range
described above, and the compound is a stereoisomer in the above compounds defined by the retention time,
the compound falls within the scope of protection of the present invention.

[0253]The present invention also provides a pharmaceutical composition, which comprises a compound
represented by formula (I), a pharmaceutically acceptable salt thereof, a solvate thereof or a solvate of the
pharmaceutically acceptable salt thereof as described in any of the above embodiments, and pharmaceutically
acceptable excipients.

[0254] The present invention also provides use of a compound represented by formula (I), a pharmaceutically
acceptable salt thereof, a solvate thereof, a solvate of a pharmaceutically acceptable salt thereof as described
in any of the above embodiments, or an above-mentioned pharmaceutical composition in the preparation of
AURKA inhibitors or degraders.

[0255] The present invention also provides use of a compound represented by formula (I), a pharmaceutically
acceptable salt thereof, a solvate thereof, a solvate of a pharmaceutically acceptable salt thereof as described
in any of the above embodiments, or an above-mentioned pharmaceutical composition in the preparation of
drugs for treating and/or preventing diseases associated with AURKA. Preferably, the disease associated with
AURKA is neuroblastoma, retinoblastoma, colorectal cancer, breast cancer, lung cancer, kidney cancer or
blood cancer.

[0256] The present invention also provides use of a compound represented by formula (I), a
pharmaceutically acceptable salt thereof, a solvate thereof, a solvate of a pharmaceutically acceptable salt
thereof as described in any of the above embodiments, or an above-mentioned pharmaceutical composition in

the preparation of drugs for treating and/or preventing diseases mediated by AURKA inhibitors or degraders.
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Preferably, the disease mediated by AURKA inhibitors or degraders is neuroblastoma, retinoblastoma,
colorectal cancer, breast cancer, lung cancer, kidney cancer or blood cancer.

[0257] The present invention also provides use of a compound represented by formula (I), a pharmaceutically
acceptable salt thereof, a solvate thereof, a solvate of a pharmaceutically acceptable salt thereof as described
in any of the above embodiments, or an above-mentioned pharmaceutical composition in the preparation of
drugs for treating and/or preventing neuroblastoma, retinoblastoma, colorectal cancer, breast cancer, lung
cancer, kidney cancer or blood cancer.

[0258] The present invention also provides a substance X used as a drug, wherein the substance X is a
compound represented by formula (I), a pharmaceutically acceptable salt thereof, a solvate thereof, a solvate
of a pharmaceutically acceptable salt thereof as described in any of the above embodiments, or an above-
mentioned pharmaceutical composition.

[0259] The present invention also provides a substance X for treatment, wherein the substance X is a
compound represented by formula (I), a pharmaceutically acceptable salt thereof, a solvate thereof, a solvate
of a pharmaceutically acceptable salt thereof as described in any of the above embodiments, or an above-
mentioned pharmaceutical composition.

[0260] The present invention also provides a substance X for preventing and/or treating diseases associated
with AURKA, wherein the substance X is a compound represented by formula (I), a pharmaceutically
acceptable salt thereof, a solvate thereof, a solvate of a pharmaceutically acceptable salt thereof as described
in any of the above embodiments, or an above-mentioned pharmaceutical composition. Preferably, the disease
associated with AURKA is neuroblastoma, retinoblastoma, colorectal cancer, breast cancer, lung cancer,
kidney cancer or blood cancer.

[0261] The present invention also provides a substance X for preventing and/or treating diseases mediated
by AURKA inhibitors or degraders, wherein the substance X is a compound represented by formula (I), a
pharmaceutically acceptable salt thereof, a solvate thereof, a solvate of a pharmaceutically acceptable salt
thereof, or an above-mentioned pharmaceutical composition as described in any of the above embodiments.
Preferably, the disease mediated by AURKA inhibitors or degraders is neuroblastoma, retinoblastoma,
colorectal cancer, breast cancer, lung cancer, kidney cancer or blood cancer.

[0262] The present invention also provides a substance X for preventing and/or treating neuroblastoma,
retinoblastoma, colorectal cancer, breast cancer, lung cancer, kidney cancer or blood cancer, wherein the
substance X is a compound represented by formula (I), a pharmaceutically acceptable salt thereof, a solvate
thereof, a solvate of a pharmaceutically acceptable salt thereof as described in any of the above embodiments,
or an above-mentioned pharmaceutical composition.

[0263] The present invention also provides a method for treating an AURKA-related disease in a subject in
need thereof, comprising administering to the subject a therapeutically effective amount of substance X,

wherein the substance X is a compound represented by formula (I), a pharmaceutically acceptable salt thereof,
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a solvate thereof, a solvate of a pharmaceutically acceptable salt thereof as described in any of the above
embodiments, or an above-mentioned pharmaceutical composition. Preferably, the AURKA-related disease is
neuroblastoma, retinoblastoma, colorectal cancer, breast cancer, lung cancer, kidney cancer or blood cancer.
[0264] The present invention also provides a method for treating an AURKA inhibitor or degrader-mediated
disease in a subject in need thereof, comprising administering to the subject a therapeutically effective amount
of substance X, wherein the substance X is a compound represented by formula (I), a pharmaceutically
acceptable salt thereof, a solvate thereof, a solvate of a pharmaceutically acceptable salt thereof as described
in any of the above embodiments, or an above-mentioned pharmaceutical composition. Preferably, the disease
mediated by the AURKA inhibitor or degrader is neuroblastoma, retinoblastoma, colorectal cancer, breast
cancer, lung cancer, kidney cancer or blood cancer.

[0265] The present invention also provides a method for treating neuroblastoma, retinoblastoma, colorectal
cancer, breast cancer, lung cancer, kidney cancer or blood cancer in a subject in need thereof, comprising
administering to the subject a therapeutically effective amount of substance X, wherein the substance X is a
compound represented by formula (I), a pharmaceutically acceptable salt thereof, a solvate thereof, a solvate
of a pharmaceutically acceptable salt thereof as described in any of the above embodiments, or an above-
mentioned pharmaceutical composition.

[0266] The present invention also provides a method for treating an AURKA-related disease in a non-
human subject, comprising administering to the subject a therapeutically effective amount of substance X,
wherein the substance X is a compound represented by formula (I), a pharmaceutically acceptable salt thereof,
a solvate thereof, a solvate of a pharmaceutically acceptable salt thereof as described in any of the above
embodiments, or an above-mentioned pharmaceutical composition. Preferably, the AURK A-related disease is
neuroblastoma, retinoblastoma, colorectal cancer, breast cancer, lung cancer, kidney cancer or blood cancer.
[0267] The present invention also provides a method for treating an AURKA inhibitor or degrader-mediated
disease in a non-human subject, comprising administering to the subject a therapeutically effective amount of
substance X, wherein the substance X is a compound represented by formula (I), a pharmaceutically acceptable
salt thereof, a solvate thereof, a solvate of a pharmaceutically acceptable salt thereof as described in any of the
above embodiments, or an above-mentioned pharmaceutical composition. Preferably, the disease mediated by
the AURKA inhibitor or degrader is neuroblastoma, retinoblastoma, colorectal cancer, breast cancer, lung
cancer, kidney cancer or blood cancer.

[0268] The present invention also provides a method for treating neuroblastoma, retinoblastoma, colorectal
cancer, breast cancer, lung cancer, kidney cancer or blood cancer in a non-human subject, comprising
administering to the subject a therapeutically effective amount of substance X, wherein the substance X is a
compound represented by formula (I), a pharmaceutically acceptable salt thereof, a solvate thereof, a solvate
of a pharmaceutically acceptable salt thereof as described in any of the above embodiments, or an above-

mentioned pharmaceutical composition.
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[0269] In the above use, the AURKA inhibitor or degrader can be used in mammalian organisms; or used
in vitro, mainly for experimental purposes, for example: as a standard sample or control sample to provide
comparison, or made into a kit according to conventional methods in this field to provide detection for the
inhibition or degradation effect of AURKA.

[0270] It can be understood by those skilled in the art that, according to the conventions used in the art, "

)LLL " as used in the structural formula of a group described herein means that the corresponding group is
linked to other fragments or groups in the compound through this site.

[0271] As used herein, a substituent may be preceded by a single dash “-” indicating that the named
substituent is connected to a parent moiety by a single bond. When a linking direction of the linking group
listed in the present invention is not specified, the linking direction is the same as the reading order from left
to right.

[0272] The term "pharmaceutically acceptable salt" refers to a salt prepared from a compound of the present
invention and a relatively non-toxic, pharmaceutically acceptable acid or base. When a compound of the
present invention contains relatively acidic functional groups, base addition salts can be obtained by contacting
a neutral form of such compound with a sufficient amount of a pharmaceutically acceptable base in a pure
solution or in a suitable inert solvent. When a compound of the present invention contains relatively basic
functional groups, acid addition salts can be obtained by contacting a neutral form of such compound with a
sufficient amount of a pharmaceutically acceptable acid in a pure solution or in a suitable inert solvent.
[0273] The term "solvate" refers to a substance formed by combining a compound of the present invention
with a stoichiometric or non-stoichiometric solvent. The solvent molecules in the solvate can exist in an
ordered or non-ordered arrangement. The solvents include but are not limited to: water, methanol, ethanol, etc.
[0274] The "pharmaceutically acceptable salt" and "solvate" in the term "a solvate of a pharmaceutically
acceptable salt" as described above refer to a substance prepared from a compound of the present invention
with (1) a relatively non-toxic, pharmaceutically acceptable acid or base and with (2) a stoichiometric or non-
stoichiometric solvent.

[0275] When any variable (for example, R?-*) appears multiple times in the definition of a compound, the
definition of the variable appearing at each position is independent of the definitions of the variable appearing
at the remaining positions. Their meanings are independent of each other and do not affect each other.
Therefore, if a group is substituted by 1, 2 or 3 R>3 groups, that is to say, the group may be substituted by up
to 3 R? groups, where the definition of R?- at a certain position is independent of the definition of R>3 at the
remaining positions. Additionally, combinations of substituents and/or variables are permitted only if such
combinations result in stable compounds.

[0276] The term "A- or B-membered", wherein A and B are integers, describes a range in which the number

of ring-forming atoms is from A to B.
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[0277] The term "alkyl" refers to a linear or branched saturated hydrocarbon group having a specified
number of carbon atoms. In some embodiments, the alkyl is Ci.¢ alkyl, such as Ci.s alkyl, Ci.4 alkyl, Ci.3 alkyl,
Ci-2 alkyl, etc. Examples of alkyls include, but are not limited to, methyl, ethyl, n-propyl, isopropyl, n-butyl,
tert-butyl, isobutyl, sec-butyl, n-pentyl, n-hexyl and similar alkyls.

[0278] The term "alkoxyl" refers to a group -O-RX, wherein RX is an alkyl as defined above.

[0279]  The term "cycloalkyl" refers to a non-aromatic, saturated, or partially unsaturated monocyclic, fused,
bridged or spirocyclic group whose ring atoms consist only of carbon atoms.

[0280] The term "cycloalkylene" refers to a group formed by the elimination of two hydrogen atoms from
a non-aromatic, saturated or partially unsaturated monocyclic, fused, bridged or spirocyclic alkane whose ring
atoms consist only of carbon atoms. The two eliminated hydrogen atoms can be on the same atom or on
different atoms.

[0281] The term "carbon ring" meets any of the following conditions, and the remaining conditions are the
same as those for the term "cycloalkyl": 1. The ring is connected to the rest of the molecule through two or
more single bonds; 2. The ring shares two atoms and one bond with the rest of the molecule.

[0282] The term "heterocycloalkyl" refers to a non-aromatic, saturated, partially unsaturated, monocyclic,
fused, bridged or spirocyclic group whose ring atoms contain at least 1 heteroatom independently selected
from N, O, S and C(=0).

[0283] The term "heterocycloalkylene" refers to a group formed by eliminating two hydrogens from a non-
aromatic, saturated, partially unsaturated, monocyclic, fused, bridged or spirocyclic alkane containing at least
1 heteroatom independently selected from N, O, S and C(=0) in the ring atoms, and the two eliminated
hydrogen atoms may be from the same atom or from different atoms.

[0284] The term "heterocycle" meets any of the following conditions, and the remaining definitions are the
same as those for the term "heterocycloalkyl": 1. The heterocycle is connected to the rest of the molecule
through two or more single bonds; 2. The heterocycle shares two atoms and one bond with the rest of the
molecule.

[0285] The term "halogen" refers to F, Cl, Br, and 1.

[0286] In the present invention, the term "optional" refers to an event or condition described subsequently
that may but is not required to occur, and the description includes a situation in which the event or condition
occurs and a situation in which the event or condition does not occur. For example, the term "optionally
substituted" means that the group can be substituted or not, unless otherwise specified, and the type and number
of substituents can be arbitrary on a chemically achievable basis.

[0287] The term "aryl" refers to a cyclic aromatic group having a specified number of carbon atoms, which
is monocyclic or fused, and for fused rings, each ring has aromaticity.

[0288] The term "arylene" refers to a divalent aryl, and the definition of "aryl" is as described above.

[0289] The term "heteroaryl" refers to a cyclic aromatic group having a specified number of ring atoms, a
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specified number of heteroatoms (e.g. 1, 2 or 3), and a specified type of heteroatom (1, 2 or 3 of N, O and S),
which is monocyclic or fused, and for fused rings, each ring has aromaticity.

[0290] The term "heteroarylene" refers to a divalent heteroaryl, and the definition of "heteroaryl" is as
described above.

[0291] The term "heteroaryl ring" meets any of the following conditions, and the remaining conditions are
the same as those for the term "heteroaryl": 1. The ring is connected to the rest of the molecule through two or
more single bonds; 2. The ring shares two atoms and one bond with the rest of the molecule.

[0292] The term "pharmaceutically acceptable excipients" refers to the vehicles and additives used in the
production of drugs and formulations, which are all substances contained in drug preparations except active
ingredients. Refer to Volume IV, Chinese Pharmacopoeia (2020 Edition) or Handbook of Pharmaceutical
Excipients (Raymond C Rowe, 2009 Sixth Edition).

[0293] The term "treatment" refers to therapeutic treatments. When it comes to specific conditions,
treatment refers to: (1) alleviating one or more biological manifestations of a disease or condition, (2)
interfering with (a) one or more points in the biological cascade that causes or contributes to the condition or
(b) one or more biological manifestations of the condition, (3) improving one or more symptoms, effects or
side effects associated with the condition or its treatment, or (4) slowing down the development of the
condition or one or more biological manifestations of the condition.

[0294] The term "prevention" refers to the reduction in the risk of acquiring or developing a disease or
disorder.

[0295] The term "therapeutically effective amount" means an amount of a compound sufficient to
effectively treat the disease or condition described herein when administered to a subject. The "therapeutically
effective amount” varies depending on the compound, the condition and its severity, and the age of the subject
to be treated, but can be adjusted as needed by those skilled in the art.

[0296] Without departing from common knowledge in the art, the above preferred conditions can be
arbitrarily combined to obtain the preferred examples of the present invention.

[0297] The reagents and raw materials used in the present invention are commercially available.

[0298] The positive and progressive effects of the present invention are: the compounds of the present
invention have good inhibitory activity against AURKA (the ICso of the example compounds in HCC1806
cells or H82 cells is preferably below 1000 nM) and/or degradation activity (the percentage of AURKA
degradation by the example compounds in Jurkat cells at a concentration of 1 M or 100 nM is preferably

above 70%).

DETAILED DESCRIPTION
[0299] The present invention is further described through the following specific Examples, which are not

intended to limit the scope of the present invention to these Examples. Experimental methods with no specific
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conditions indicated in the following Examples should be selected according to conventional methods and
conditions, or product instructions.

[0300] Example 1 Synthesis of Compound Al:

OH N HATU,DIPEA
- .
+ 0 DMF

SM1 A1-1 A1

[0301] Step 1:
[0302] At room temperature, SM1 (15 mg, 0.03 mmol, synthesized with reference to ACS Medicinal

Chemistry Letters (2015), 6(6), 630-634), HATU (14 mg, 0.04 mmol) and DIPEA (12.2 mg, 0.09 mmol) were
added to a solution of compound A1-1 (20 mg, 0.055 mmol) in N, N-dimethylformamide (2 mL). The reaction
mixture was stirred at room temperature for 2 h. The reaction mixture was separated for purification by reverse
phase chromatography (acetonitrile/0.1% aqueous formic acid solution) to give a light yellow solid A1 (10.6
mg, yield 43%). LCMS (ESI) m/z = 819.4 [M+H]". '"H NMR (400 MHz, DMSO-ds) & 11.07 (s, 1H), 10.14 (s,
1H), 8.72 (s, 1H), 8.34 — 8.28 (m, 2H), 7.90 — 7.86 (m, 3H), 7.81 (d, /= 8.8 Hz, 2H), 7.59 — 7.51 (m, 2H), 7.33
(d, J=4.0 Hz, 1H), 7.21 — 7.10 (m, 3H), 7.03 (d, /= 4.0 Hz, 1H), 6.63 (t, J = 6.0 Hz, 1H), 5.07 — 5.01 (m,
1H), 3.65 (t, J = 5.6 Hz, 2H), 3.59 (t, J = 6.0 Hz, 2H), 3.52 — 3.40 (m, 4H), 2.92 — 2.80 (m, 1H), 2.69 — 2.54
(m, 2H), 2.04 — 1.96 (m, 1H).

[0303] Example 2 Synthesis of Compound A2:

O O

(0]
PN l\‘l NH A 2
NS
0o Boc ? ° ©
0 0 o
N - ‘ ! N TFA | y N
E o NMP, DIPEA, 90°C, 4h BOC/N\/\/\/N o DCM,30°C,1h HN__~_~_N o

SMm2

HATU,DIPEA

DMF, 25°C, 2h




[0304] Step 1:
[0305] At room temperature, tert-butyl (5-aminopentyl)(methyl)carbamate (86 mg, 0.4 mmol) and DIPEA

(93 mg, 0.72 mmol) were added to a solution of compound 2-(2,6-dioxo-piperidin-3-yl)-4-fluoro-isoindole-
1,3-dione (100 mg, 0.36 mmol) in N-methylpyrrolidone (5 mL). The reaction mixture was heated to 90°C
under argon protection and stirred for 4 h. After the addition of water, the reaction mixture was extracted with
ethyl acetate, dried over anhydrous sodium sulfate, and concentrated under reduced pressure. The residue was
separated for purification by silica gel column chromatography (methanol/dichloromethane = 1:30) to give a
yellow solid A2-1 (120 mg, yield 70%). LCMS (ESI) m/z = 473.1 [M+H]".

[0306] Step 2:

[0307] Trifluoroacetic acid (0.5 mL) was added to a solution of compound A2-1 (30 mg, 0.06 mmol) in
dichloromethane (2 mL) at room temperature. The reaction mixture was stirred at 30°C for 1 h. The reaction
mixture was concentrated under reduced pressure to give a light yellow solid A2-2 (23 mg, yield 99%). LCMS
(ESD m/z =373.1 [M+H]".

[0308] Step 3:

[0309] SM2 (15 mg, 0.03 mmol, synthesized with reference to W0O2008063525A1), HATU (15.5 mg, 0.04
mmol) and DIPEA (12.2 mg, 0.09 mmol) were added to a solution of compound A2-2 (23 mg, 0.06 mmol) in
N,N-dimethylformamide (2 mL) at room temperature. The reaction mixture was stirred at room temperature
for 2 h. The reaction mixture was separated for purification by reverse phase chromatography (acetonitrile/0.1%
aqueous formic acid solution) to give a light yellow solid A2 (11.4 mg, yield 43.5%). LCMS (ESI) m/z=873.1
[M+H]*. '"H NMR (400 MHz, DMSO-de) 4 11.10 (s, 1H), 10.02 (d, /= 12.0 Hz, 1H), 8.70 (d, /= 4.0 Hz, 1H),
8.31 (t, J= 8.4 Hz, 1H), 7.88 (s, 1H), 7.84 — 7.79 (m, 1H), 7.67 — 7.34 (m, 3H), 7.25 — 6.96 (m, 3H), 6.64 —
6.44 (m, 1H), 5.14 - 5.01 (m, 1H), 3.81 (d, J=4.0 Hz, 3H), 3.52 — 3.39 (m, 1H), 3.26 — 3.04 (m, 2H), 2.98 —
2.76 (m, 4H), 2.65 — 2.54 (m, 2H), 2.10 — 1.96 (m, 1H), 1.71 — 1.60 (m, 2H), 1.55 - 1.39 (m, 3H), 1.21 - 1.13
(m, 1H).

[0310] Example 3 Synthesis of Compound A3:

\i 0
= NN
N{N)H:o _ HATUDIPEADMF _ g @\AN W00
26°C,2h NN 0 qu {N)H:

N 0]

o]
A3

[0311] Compound A3 (6.0 mg, yield 27%) was synthesized according to the synthesis method of compound
A1 described in Example 1. LCMS (ESI) m/z =859.1 [M+H]".
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[0313] Example 4 Synthesis of Compound A4:

Br H
(¢] N 0}
O LR
H
O N0 o Boc—NH N . N
HCl/dioxane
N: % DIPEA,NMP,110°C DCM,26°C,16h

NH
Of INH
/_/ /—/0
HoN
2 Boc—NH H,N
A4-1 A4-1
o] (0]

HATU.DIPEA.DMF

AATY,DIFEADNIE

NH
26°C,16h o/

/ N\%NH

e

[0314] At room temperature, N-Boc-2-(2-bromoethoxy)ethylamine (113.8 mg, 0.40 mmol) was added to a
solution of compound lenalidomide (100.0 mg, 0.43 mmol) in N-methylpyrrolidone and DIPEA (3 mL/0.2
mL), and the reaction mixture was heated to 110°C and stirred for 5 h. The reaction mixture was washed with
water, and extracted with ethyl acetate. The organic phase was concentrated to remove the solvent, and the
residue was separated for purification by silica gel column chromatography (petroleum ether/ethyl acetate =
2:1) to give a white solid A4-1 (100.0 mg, yield 90%). LCMS (ESI) m/z =447.21 [M+H]".

[0315] Step 2:

[0316] HCI (4.0 M in 1,4-dioxane) was added to a dichloromethane solution (3 mL) of compound A4-1
(100.0 mg, 0.20 mmol), and the reaction mixture was stirred at room temperature for 16 h. The reaction mixture
was directly spin-dried to give a yellow solid A4-2 (60.0 mg, yield 77%). LCMS (ESI) m/z = 347.13 [M+H]".
[0317] Step 3:

[0318] To a solution of compound A4-2 (20.0 mg, 0.052 mmol) in N, N-dimethylformamide (2 mL), SM2
(15.0 mg, 0.026 mmol), HATU (15.0 mg, 0.039 mmol) and DIPEA (10.1 mg, 0.078 mmol) were added. The
reaction mixture was stirred at room temperature for 2 h. The reaction mixture was separated for purification
by reverse phase chromatography (acetonitrile/0.1% aqueous formic acid solution = 2/1) to give a yellow solid
A4 (5.0 mg, yield 20%). LCMS (ESI) m/z = 847.2 [M+H]*. '"H NMR (400 MHz, DMSO-ds) § 11.22 (s, 1H),
10.40 (s, 1H), 8.73 (s, 1H), 8.33 (d, /= 8.4 Hz, 1H), 8.15 (d, /= 5.6 Hz, 1H), 7.96 (s, 1H), 7.88 (d, /= 8.4 Hz,
1H), 7.85 (dd, J1 = 8.4 Hz, J1 = 2.0 Hz, 1H), 7.45 - 7.41 (m, 3H), 7.31 (d, /= 7.6 Hz, 1H), 6.96 (d, /= 7.2 Hz,
1H), 6.88 (d, J=8.0 Hz, 1H), 5.64 (t,J=5.6 Hz, 1H), 5.12 (dd, J1 = 13.2 Hz, J,=5.2 Hz, 1H), 4.43 - 4.30 (m,
2H), 3.91 (s, 3H), 3.69 - 3.66 (m, 2H), 3.62-3.60 (m, 2H), 3.53 - 3.48 (m, 2H), 3.40-3.37 (m, 2H), 2.97-2.89
(m,1H), 2.69-2.60 (m, 2H), 2.35-2.27 (m, 2H), 2.06 - 2.03 (m, 1H).
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[0319] Example 5 Synthesis of Compound AS:

O
Br\/\OH

0 0
/CNH
(0] NH o) NH Ny BocHN
DIPEA MsCI, TEA DIPEA
N Hi N e M N —_—
HO o DMF.80°C, 16h O™\-0 O THFo-25°C3h MsOT™\_o b oMFs0°C 16n
(o] 0 o
A5-1 A5-2 o
NH
o] o o]
Q q*‘ TFA Q q*‘ HATU,DIPEA o o
I N §N —
BocHN’C/N/\’O&L ¢} DCM,30°C,1h HQN/C o . e} DMF,30°C,2h 0
o]

A5-3

A5-4

[0320] Step 1:
[0321] At room temperature, 2-bromoethanol (912 mg, 7.3 mmol) and DIPEA (2.8 g, 21.9 mmol) were

added to a solution of 2-(2,6-dioxo-piperidin-3-yl)-4-hydroxy-isoindole-1,3-dione (2 g, 7.3 mmol) in N,N-
dimethylformamide (10 mL). The reaction mixture was heated to 80°C under argon protection and stirred for
16 h. After the addition of water, the reaction mixture was extracted with ethyl acetate, dried over anhydrous
sodium sulfate, and concentrated under reduced pressure. The residue was separated for purification by silica
gel column chromatography (methanol/dichloromethane = 1:30) to give a yellow oil A5-1 (620 mg, yield 27%).
LCMS (ESI) m/z =319.1 [M+H]".

[0322] Step 2:

[0323] To a solution of compound A5-1 (620 mg, 1.95 mmol) in tetrahydrofuran (10 mL) in an ice bath,
methanesulfonyl chloride (290 mg, 2.54 mmol) and DIPEA (756 mg, 5.85 mmol) were added. The reaction
mixture was stirred at 25°C for 3 h. After the addition of water, the reaction mixture was extracted with ethyl
acetate, dried over anhydrous sodium sulfate, and concentrated under reduced pressure. The residue was
separated for purification by silica gel column chromatography (methanol/dichloromethane = 1:30) to give a
yellow oil A5-2 (465 mg, yield 60%). LCMS (ESI) m/z =397.1 [M+H]".

[0324] Step 3:

[0325] At room temperature, 3-N-tert-butoxycarbonylaminocyclobutylamine (135 mg, 0.78 mmol) and
DIPEA (302 mg, 2.34 mmol) were added to a solution of compound A5-2 (310 mg, 0.78 mmol) in N,N-
dimethylformamide (5 mL). The reaction mixture was stirred at 80°C for 16 h. After the addition of water, the
reaction mixture was extracted with ethyl acetate, dried over anhydrous sodium sulfate, and concentrated under
reduced pressure. The residue was separated for purification by silica gel column chromatography
(methanol/dichloromethane = 1:20) to give a yellow oil A5-3 (96 mg, yield 26%). LCMS (ESI) m/z = 473.2
[M+H]".
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[0326] Step 4:
[0327]  Trifluoroacetic acid (0.5 mL) was added to a solution of compound AS5-3 (35 mg, 0.07 mmol) in

dichloromethane (2 mL) at room temperature. The reaction mixture was stirred at 30°C for 1 h. The reaction
mixture was concentrated under reduced pressure to give a light yellow solid A5-4 (28 mg, yield 99%). LCMS
(EST) m/z = 373.1 [M+H]".

[0328] Step 5:

[0329] SM2 (15 mg, 0.03 mmol), HATU (14 mg, 0.04 mmol) and DIPEA (12.2 mg, 0.09 mmol) were added
to a solution of compound A5-4 (28 mg, 0.07 mmol) in N,N-dimethylformamide (2 mL) at room temperature.
The reaction mixture was stirred at room temperature for 2 h. The reaction mixture was separated for
purification by reverse phase chromatography (acetonitrile/0.1% aqueous formic acid solution) to give a light
yellow solid A5 (11.3 mg, yield 43%). LCMS (ESI) m/z = 872.9 [M+H]*. '"H NMR (400 MHz, DMSO-ds) &
11.08 (s, 1H), 10.18 (s, 1H), 8.72 (s, 1H), 8.33 (d, /= 8.0 Hz,1H), 8.27 (d, /= 8.0 Hz, 1H), 7.94 (s, 1H), 7.85
—7.78 (m, 2H), 7.74 (d, J = 8.0 Hz, 1H), 7.51 (d, J = 8.0 Hz, 1H), 7.47 — 7.39 (m, 3H), 7.22 (bs, 1H), 5.12 —
5.06 (m, 1H), 4.49 (q, /= 6.8 Hz, 1H), 4.21 (t,J= 8.0 Hz, 2H), 3.93 (s, 3H), 3.70 (t, J = 8.0 Hz, 2H), 3.14 (4,
J=172Hz, 2H),2.93 - 2.78 (m, 3H), 2.68 — 2.53 (m, 2H), 2.07 — 1.98 (m, 1H).

[0330] Example 6 Synthesis of Compound A6:

2 9
Ao ’
o oy N
HO [ N N\ /
PCC.DCM N Pd(PPh3),Clp,Cul, TEA,DMF 7
_Boc 26°C,3h MeOH, K,C03,26°C,3h 80°C,4h o N 0
N N-Boc N-Boc
H H
HN,
A6-1 A6-2 Boc A6-3
0
0 / Nn
N 07 "N” 0
_ / H
HCl.dioxane 0PN —HATUDIPEA
DCM,26°C,16h H DMF,26°C,3h

CIH H,N

A64
[0331] Step 1:
[0332] At room temperature, pyridinium chlorochromate (2.60 g, 11.60 mmol) was added to a solution of
compound tert-butyl (cis-3-(hydroxymethyl)cyclobutyl)carbamate (2.22 g, 9.94 mmol) in dichloromethane
(20 mL), and the reaction mixture was stirred at room temperature for 3 h. The reaction mixture was washed
with water, and extracted with ethyl acetate. The organic phase was concentrated to remove the solvent, and
the residue was separated for purification by silica gel column chromatography (petroleum ether/ethyl acetate
= 2:1) to give a white solid A6-1 (1.20 g, yield 54%). LCMS (ESI) m/z =200.1 [M+H]".

[0333] Step 2:
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[0334] To a solution of compound A6-1 (842 mg, 3.80 mmol) in methanol (10 mL), dimethyl (1-diazo-2-
oxopropyl)phosphonate (1.22 g, 5.71 mmol) and potassium carbonate (1.06 g, 7.61 mmol) were added, and
the mixture was stirred at room temperature for 3 h. The reaction mixture was washed with water, and extracted
with ethyl acetate. The organic phase was concentrated to remove the solvent, and the residue was separated
for purification by silica gel column chromatography (petroleum ether/ethyl acetate = 10:1) to give a white

solid A6-2 (500.0 mg, yield 57%). LCMS (ESI) m/z= 196.2 [M+H]".

[0335] Step 3:

[0336] Compound A6-2 (55.5 mg, 0.26 mmol), TEA (55.0 mg, 0.52 mmol), Cul (10.0 mg, 0.052 mmol)
and Pd(PPh3):Cl> (19.6 mg, 0.026 mmol) were dissolved in N,N-dimethylformamide (5 mL) at room
temperature. The reaction mixture was stirred at 80°C for 4 h. The reaction mixture was washed with water,
and extracted with ethyl acetate. The organic phase was concentrated to remove the solvent, and the residue
was separated for purification by silica gel column chromatography (petroleum ether/ethyl acetate = 10:1) to

give a white solid A6-3 (50.0 mg, yield 57%). LCMS (ESI) m/z = 438.1 [M+H]".
[0337] Step 4:

[0338] HCI (4.0 M in 1,4-dioxane, 2 mL) was added to a dichloromethane solution (2 mL) of compound
A6-3 (50.0 mg, 0.10 mmol), and the reaction mixture was stirred at room temperature for 16 h. The reaction
mixture was directly spin-dried to give a white solid A6-4 (30.5 mg, yield 86%). LCMS (ESI) m/z = 338.2
[M+H]*.

[0339] Step 5:

[0340] To a solution of compound A6-4 (29.0 mg, 0.077 mmol) in N, N-dimethylformamide (1 mL), SM2
(22.0 mg, 0.039 mmol), HATU (22.6 mg, 0.11 mmol) and DIPEA (15.3 mg, 0.11 mmol) were added. The
reaction mixture was stirred at room temperature for 3 h. The reaction mixture was separated for purification
by reverse phase chromatography (acetonitrile/0.1% aqueous formic acid solution = 2.3/1) to give a yellow
solid A6 (8.0 mg, yield 23%). LCMS (ESI) m/z = 838.2 [M+H]". 'H NMR (400 MHz, DMSO-ds) & 11.04 (s,
1H), 10.42 (s, 1H), 8.77 (s, 1H), 8.33 — 8.24 (m, 2H), 7.96 (s, 1H), 7.74 (dd, Ji = 8.4 Hz, J> = 2.4 Hz, 1H),
7.80 —7.60 (m, 3H), 7.56 (d, J="7.6 Hz, 1H), 7.49 — 7.44 (m, 2H), 7.24 (s, 1H), 5.20 — 5.15 (m, 1H), 4.75 (d,
J=17.6 Hz, 1H), 4.56 — 4.36 (m, 2H), 3.96 (s, 3H), 3.10 — 2.95 (m, 2H), 2.70 — 2.63 (m, 4H), 2.35 - 2.29 (m,
3H).

[0341] Example 7 Synthesis of Compound A7:
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[0342] Compound A7 (6.0 mg, yield 13%) was synthesized according to the synthesis method of compound
A6 described in Example 6. LCMS (ESI) m/z = 838.2 [M+H]*. '"H NMR (400 MHz, DMSO-dc) & 11.04 (s,
1H), 10.42 (s, 1H), 8.77 (s, 1H), 8.32 (d, /= 8.0 Hz, 1H), 8.27 (d, /= 8.0 Hz, 1H ), 7.96 (s, 1H), 7.74 (dd, J1
= 8.4 Hz, J, =2.4 Hz, 1H), 7.80 — 7.60 (m, 3H), 7.56 (d, J = 7.6 Hz, 1H), 7.49 — 7.44 (m, 2H), 7.24 (s, 1H),
5.20 - 5.15 (m, 2H), 4.75 (d, J = 7.6 Hz, 1H), 4.56 — 4.36 (m, 2H), 3.96 (s, 3H), 3.04 — 2.92 (m, 2H), 2.72 —
2.60 (m, 4H), 2.35 —2.29 (m, 3H).

[0343] Example 8 Synthesis of Compound AS:

e .
BOCHNxN N BocHNmeN NO Pd/C, H, BOCHN‘\-
N/ K2COs3, DMF _/ 2 MeOH,30°C,16h N NONH

80°C,16h

A8-1 A8-2

Ay
o}
1)Acrylic acid Toluene,  BocHN — }—NH 4M HCl in dioxane %NH

B OO O O e

2)Acetic acid, urea,

110°C,18h
AB-3 As4

HATU,DIPEA N
o] —
DMF,30°C,2h NH
/
(0]

[0344] Step 1:
[0345] At room temperature, 4-nitrofluorobenzene (5 g, 35.4 mmol) and potassium carbonate (9.8 g, 70.8

mmol) were added to a solution of compound 1-(N-Boc-aminoethyl)piperazine (10 g, 43.6 mmol) in N,N-

dimethylformamide (50 mL). The reaction mixture was heated to 80°C under argon protection and stirred for
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16 h. After the addition of water, the reaction mixture was extracted with ethyl acetate, dried over anhydrous
sodium sulfate, concentrated under reduced pressure, and the residue was separated for purification by silica
gel column chromatography (ethyl acetate/petroleum ether = 1:2) to give a yellow solid A8-1 (10.2 g, yield
82%). LCMS (ESI) m/z = 350.8 [M+H]".

[0346] Step 2:

[0347] At room temperature, 10% palladium on carbon (910 mg, 1.71 mmol) was added to a solution of
compound A8-1 (3 g, 8.56 mmol) in methanol (30 mL), the atmosphere was replaced with hydrogen 3 times,
and the reaction mixture was stirred at 30°C for 16 h. The reaction mixture was filtered and concentrated under
reduced pressure to give a brown solid A8-2 (2.7 g, yield 98%). LCMS (ESI) m/z = 321.1 [M+H]".

[0348] Step 3:

[0349]  Acrylic acid (910 mg, 12.6 mmol) was added to a solution of compound A8-2 (2.7 g, 8.43 mmol) in
toluene (30 mL) at room temperature. The reaction mixture was heated to 110°C under argon protection and
stirred for 18 h. The mixture was cooled to room temperature, and urea (2.53 g, 42.2 mmol) and acetic acid
(30 mL) were added. The mixture was heated to 110°C and stirred for 18 h. After the reaction was completed,
the solvent was removed by concentration under reduced pressure. Ethyl acetate and saturated aqueous sodium
bicarbonate solution were added for extraction, and the extract was dried over anhydrous sodium sulfate and
concentrated under reduced pressure. The residue was separated for purification by silica gel column
chromatography (methanol/dichloromethane = 1:20) to give a white solid A8-3 (617 mg, yield 18%). LCMS
(ESD m/z =418.1 [M+H]".

[0350] Step 4:

[0351] HCI (4 M in dioxane, 0.5 mL) was added to a solution of compound A8-3 (30 mg, 0.07 mmol) in
dichloromethane (2 mL) at room temperature. The reaction mixture was stirred at 30°C for 1 h. The reaction
mixture was concentrated under reduced pressure to give a light yellow solid A8-4 (23 mg, yield 99%). LCMS
(EST) m/z = 318.1 [M+H]".

[0352] Step 5:

[0353] SM2 (15 mg, 0.03 mmol), HATU (14 mg, 0.04 mmol) and DIPEA (12.2 mg, 0.09 mmol) were added
to a solution of compound A8-4 (23 mg, 0.08 mmol) in N,N-dimethylformamide (2 mL) at room temperature.
The reaction mixture was stirred at room temperature for 2 h. The reaction mixture was separated for
purification by reverse phase chromatography (acetonitrile/0.1% aqueous formic acid solution) to give a light
yellow solid A8 (12.1 mg, yield 46%). LCMS (ESI) m/z = 818.5 [M+H]*. '"H NMR (400 MHz, DMSO-ds) &
10.24 (s, 1H), 10.17 (s, 1H), 8.71 (s, 1H), 8.33 —8.27 (m, 2H), 7.97 (s, 1H), 7.89 (d, /= 8.0 Hz, 1H), 7.82 (dd,
J1=8.0Hz, J; =2.0 Hz, 1H), 7.45 - 7.38 (m, 2H), 7.21 (s, 1H), 7.18 = 7.14 (m, 2H), 6.99 — 6.93 (m, 2H), 3.94
(s, 3H), 3.70 (t, /= 4.0 Hz, 2H), 3.50-3.46 (m, 2H), 3.21-3.19 (m, 4H), 2.68 (t, J = 4.0 Hz, 2H), 2.64 — 2.58
(m, 4H), 2.56 (t, J= 4.0 Hz, 2H).

[0354] Example 9 Synthesis of Compound A9:
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[0355] Compound A9 (9.8 mg, yield 39.9%) was synthesized according to the synthesis method of
compound A8 described in Example 8. LCMS (ESI) m/z = 818.5 [M+H]". 'H NMR (400 MHz, DMSO-d) &
10.29 (s, 1H), 10.18 (s, 1H), 8.71 (s, 1H), 8.32 — 8.27 (m, 2H), 7.99 — 7.95 (m, 1H), 7.88 (d, /= 8.0 Hz, 1H),
7.82 (dd, J1 = 8.0 Hz, J>» =2.0 Hz, 1H), 7.46 — 7.38 (m, 2H), 7.21 (t, J = 8.0 Hz, 2H), 6.91 (d, /= 4.0 Hz, 1H),
6.86 — 6.82 (m, 1H), 6.75 — 6.70 (m, 1H), 3.94 (s, 3H), 3.75 (t, J = 8.0 Hz, 2H), 3.50 — 3.43 (m, 2H), 3.23 —
3.16 (m, 4H), 2.68 (t, J = 6.4 Hz, 2H), 2.63 — 2.58 (m, 4H), 2.56 (d, J = 8.0 Hz, 2H).

[0356] Example 10 Synthesis of Compound A10:

cl o o
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[0357] Compound A10 (16.7 mg, yield 72%) was synthesized according to the synthesis method of
compound A1 described in Example 1. LCMS (ESI) m/z = 776.2 [M+H]". '"H NMR (400 MHz, DMSO-d) &
10.25 (s, 1H), 10.15 (s, 1H), 8.72 (s, 1H), 8.31 — 8.25 (m, 2H), 7.92 — 7.81 (m, 5H), 7.58 — 7.51 (m, 1H), 7.33
(d, /=4.0Hz, 1H), 7.22 - 7.12 (m, 4H), 6.93 (d, J= 8.0 Hz, 2H), 3.69 (t, /= 8.0 Hz, 2H), 3.42 (q, /= 6.4 Hz,
2H), 3.14 (t, J= 4.0 Hz, 4H), 2.68 (t, J= 6.4 Hz, 2H), 2.62 — 2.56 (m, 4H), 2.55 — 2.52 (m, 2H).
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[0359] Example 11 Synthesis of Compound A11:
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[0360] Step 1:

[0361] At room temperature, sodium hydride (137.0 mg, 3.42 mmol) was added to a solution of compound
A8-3 (1.11 g, 2.85 mmol) in N,N-dimethylformamide (10 mL) at 0°C, and the reaction mixture was stirred
continuously for 0.5 h. Then, methyl iodide (388.7 mg, 2.71 mmol) was added. The reaction mixture was
stirred at room temperature for 2 h. The reaction mixture was washed with water, and extracted with ethyl
acetate. The organic phase was concentrated to remove the solvent, and the residue was separated for
purification by silica gel column chromatography (petroleum ether/ethyl acetate = 5:1) to give a white solid
A11-1 (600.0 mg, yield 51%). LCMS (ESI) m/z = 365.2 [M+H]".

[0362] Step 2:
[0363] Compound All (5.6 mg, yield 26%) was synthesized according to the synthesis method of

compound A8 described in Example 8. LCMS (ESI) m/z = 790.2 [M+H]". 'H NMR (400 MHz, DMSO-d) &
10.27 (s, 1H), 10.11 (s, 1H), 8.73 (s, 1H), 8.32 (d, /= 8.4 Hz, 1H), 7.91 (d, /= 8.4 Hz, 2H), 7.87 (d, /= 8.4
Hz, 1H), 7.60 — 7.53 (m, 1H), 7.42 (d, J=8.0 Hz, 2H), 7.35 (d, /= 2.4 Hz, 1H), 7.17 — 7.10 (m, 4H), 6.94 (bs,
2H), 3.71 (t, J="7.2 Hz, 2H), 3.62 — 3.51 (m, 2H), 3.12 - 3.01 (m, 4H), 2.98 (s, 3H), 2.70 (d, /= 5.9 Hz, 2H),
2.69 —2.59 (m, 6H).

[0364] Example 12 Synthesis of Compound A12:
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[0365] Compound A12 (16.38 mg, yield 67.31%) was synthesized according to the synthesis method of
compound A1 described in Example 1. LCMS (ESI) m/z=761.1 [M+H]". '"H NMR (400 MHz, DMSO-d) &
10.24 (s, 1H), 10.15 (s, 1H), 8.73 (s, 1H), 8.41 — 8.26 (m, 2H), 7.93 — 7.80 (m, 5H), 7.61 — 7.49 (m, 1H), 7.34
(d, J=2.1 Hz, 1H), 7.24 —7.07 (m, 4H), 6.93 (d, J = 8.8 Hz, 2H), 3.77 — 3.62 (m, 4H), 3.19 (m, 2H), 2.75 —
2.51 (m, 4H), 1.87 - 1.74 (d, J = 13.2 Hz, 3H), 1.38 — 1.25 (m, 2H).

[0366] Example 13 Synthesis of Compound A13:
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[0367] Compound A13 (15.33 mg, yield 63.45%) was synthesized according to the synthesis method of
compound A8 described in Example 8. LCMS (ESI) m/z = 803.5 [M+H]". '"H NMR (400 MHz, DMSO-ds) &
10.24 (s, 1H), 10.16 (s, 1H), 8.72 (s, 1H), 8.30 (d, J= 8.4 Hz, 1H), 8.08 (t, /= 6.0 Hz, 1H), 7.96 (s, 1H), 7.86
—7.75 (m, 2H), 7.48 — 7.35 (m, 2H), 7.22 (s, 1H), 7.17 = 7.07 (m, 2H), 7.00 — 6.87 (m, 2H), 3.92 (s, 3H), 3.77
—3.63 (m, 4H), 3.31 — 3.29 (m, 3H), 3.25 (m, 2H), 2.67 (dd, Ji = 8.8 Hz, J> =4.8 Hz, 4H), 2.52 (d, /= 3.2 Hz,

2H), 1.76 (d, J = 12.8 Hz, 3H), 1.39 — 1.21 (m, 2H).
[0368] Example 14 Synthesis of Compound Al4:
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[0369] Compound A14 (8.27 mg, yield 33.09%) was synthesized according to the synthesis method of
compound A8 described in Example 8. LCMS (ESI) m/z = 803.4 [M+H]". '"H NMR (400 MHz, DMSO-ds) &
10.31(s, 1H), 10.19 (s, 1H), 8.74 (s, 1H), 8.33(d, /= 7.2 Hz, 1H), 8.12 — 8.09 (m, 1H), 7.90 (s, 1H), 7.86 —
7.81 (m, 2H), 7.47 — 7.41 (m, 2H), 7.24 — 7.91 (m, 1H), 6.91 — 6.83 (m, 2H), 6.71 — 6.69 (m, 1H), 3.95 (s,

3H),3.78 — 3.73 (m, 4H), 3.29 — 3.25 (, 2H), 2.72-2.61 (m, 4H), 1.79 — 1.71 (m, 3H), 1.34 — 1.31 (m, 2H).
[0370] Example 15 Synthesis of Compound A15:
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[0371] Step 1:
[0372] Acrylic acid (573 mg, 8.0 mmol) was added to a solution of compound 1-BOC-4-(4-

aminophenyl)piperidine (2 g, 7.23 mmol) in toluene (20 mL) at room temperature. The reaction mixture was
heated to 110°C under argon protection and stirred for 18 h. The mixture was cooled to room temperature, and
urea (2.16 g, 36 mmol) and acetic acid (20 mL) were added. The mixture was heated to 110°C and stirred for
18 h. After the reaction was completed, the solvent was removed by concentration under reduced pressure,
ethyl acetate and saturated aqueous sodium bicarbonate solution were added for extraction, anhydrous sodium
sulfate was used for drying, and concentration under reduced pressure was performed. The residue was
separated for purification by silica gel column chromatography (methanol/dichloromethane = 1:20) to give a
white solid A15-1 (300 mg, yield 12%). LCMS (ESI) m/z = 374.2 [M+H]".

[0373] Step2:

[0374] HCI (4 M in dioxane, 1 mL) was added to a solution of compound A15-1 (300 mg, 0.8 mmol) in
dichloromethane (5 mL) at room temperature. The reaction mixture was stirred at 30°C for 1 h. The reaction
mixture was concentrated under reduced pressure to give a light yellow solid A15-2 (220 mg, yield 99%).
LCMS (ESI) m/z =274.1 [M+H]".
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[0375] Step 3:
[0376] N-Boc-bromoethylamine (270 mg, 1.2 mmol) and DIPEA (312 mg, 2.4 mmol) were added to a

solution of compound A15-2 (220 mg, 0.8 mmol) in N-methylpyrrolidone (5 mL) at room temperature. The
reaction mixture was heated to 80°C under argon protection and stirred for 16 h. After the addition of water,
the reaction mixture was extracted with ethyl acetate, dried over anhydrous sodium sulfate, and concentrated
under reduced pressure. The residue was separated for purification by silica gel column chromatography
(methanol/dichloromethane = 1:20) to give a yellow solid A15-3 (80 mg, yield 24%). LCMS (ESI) m/z =
417.1 [M+H]".

[0377] Step 4:

[0378] HCI (4 M in dioxane, 1 mL) was added to a solution of compound A15-3 (80 mg, 0.19 mmol) in
dichloromethane (2 mL) at room temperature. The reaction mixture was stirred at 30°C for 1 h. The reaction
mixture was concentrated under reduced pressure to give a light yellow solid A15-4 (60 mg, yield 99%).
LCMS (ESI) m/z =317.0 [M+H]".

[0379] Step 5:

[0380] SM2 (15 mg, 0.03 mmol), HATU (15.5 mg, 0.04 mmol) and DIPEA (12.2 mg, 0.09 mmol) were
added to a solution of compound A15-4 (20 mg, 0.06 mmol) in N, N-dimethylformamide (2 mL) at room
temperature. The reaction mixture was stirred at room temperature for 2 h. The reaction mixture was separated
for purification by reverse phase chromatography (acetonitrile/10 M aqueous ammonium bicarbonate solution)
to give a light yellow solid A15 (11.6 mg, yield 47.3%). LCMS (ESI) m/z = 817.5 [M+H]". '"H NMR (400
MHz, DMSO-ds) 6 10.33 (s, 1H), 10.20 (s, 1H), 8.72 (s, 1H), 8.34 — 8.28 (m, 2H), 8.00 (s, 1H), 7.89 (d, J =
12.0 Hz, 1H), 7.83 (dd, J1 = 8.4Hz, J» =2.4 Hz, 1H), 7.46 — 7.39 (m, 2H), 7.32 — 7.21 (m, 5H), 3.98 (s, 3H),
3.76 (t,J = 6.8 Hz, 2H), 3.46 — 3.40 (m, 2H), 3.04 (d, J= 12.0 Hz, 2H), 2.68 (t, J= 6.8 Hz, 2H), 2.61 — 2.56
(m, 3H), 2.11 (t,J= 8.0 Hz, 2H), 1.86 — 1.77 (m, 2H), 1.74 — 1.63 (m, 2H).

[0381] Example 16 Synthesis of Compound A16:
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[0382] Step 1:

[0383] At room temperature, the compounds 5-bromo-2-iodopyridine (11.11 g, 35.22 mmol), N-Boc-
1,2,5,6-tetrahydropyridine-4-boronate pinacol ester (14.52 g, 42.27 mmol), Pd(dppf)Cl» (2.71 g, 3.52 mmol)
and sodium carbonate (7.86 g, 70.45 mmol) were dissolved in 1,4-dioxane/H>O (100 mL/20 mL). The reaction
mixture was stirred at 80°C for 16 h. The reaction mixture was washed with water, and extracted with ethyl
acetate. The organic phase was concentrated to remove the solvent, and the residue was separated for
purification by silica gel column chromatography (petroleum ether/ethyl acetate = 5:1) to give a white solid
A16-1 (10.00 g, yield 75%). LCMS (ESI) m/z = 339.2 [M+H]".

[0384] Step 2:

[0385] At room temperature, compound A16-1 (923.8 mg, 2.72 mmol), cesium carbonate (1.77 g, 5.45
mmol), trans-(1S, 2S)-N,N-dimethylcyclohexanediamine (77.5 mg, 0.55 mmol), cuprous iodide (103.7 mg,
3.45 mmol), and 3-(4-methoxybenzyl)-dihydropyrimidine-2,4 (1H,3H)-dione (4.49 g, 0.55 mmol, synthesized
with reference to patent W02022125790) were dissolved in dioxane (5 mL), and the reaction mixture was
stirred at 80°C for 16 h. The reaction mixture was concentrated to remove the solvent, and the residue was
separated for purification by silica gel column chromatography (dichloromethane/methanol = 10:1) to give a

white solid A16-2 (1.00 g, 74%). LCMS (ESI) m/z = 493.2 [M+H]".
[0386] Step 3:

[0387] HCI (4.0 M in 1,4-dioxane, 2 mL) was added to a dichloromethane solution (2 mL) of compound
A16-2 (900.0 mg, 1.83 mmol), and the reaction mixture was stirred at room temperature for 2 h. The reaction
mixture was directly spin-dried to give a white solid A16-3 (600.0 mg, yield 83%). LCMS (ESI) m/z = 393.1
[M+H]*.

[0388] Step 4:

[0389] At room temperature, DIPEA (65.8 mg, 0.50 mmol) and N-BOC-bromoethylamine (57.1 mg, 0.25
mmol) were added to a solution of compound A16-3 (100.0 mg, 0.25 mmol) in N,N-dimethylformamide (3
mL), and the reaction mixture was heated to 100°C and stirred for 4 h. The reaction mixture was washed with
water, and extracted with ethyl acetate. The organic phase was concentrated to remove the solvent, and the
residue was separated for purification by silica gel column chromatography (petroleum ether/ethyl acetate =
2:1) to give a white solid A16-4 (100.0 mg, yield 73%). LCMS(ESI)m/z=536.2 [M+H]".

[0390] Step 5:

[0391] Pd/C (20.0 mg, 10%) was added to a solution of compound A16-4 (80.0 mg, 0.15 mmol) in methanol
(3 mL) at room temperature, and the reaction mixture was stirred at room temperature for 16 h. The reaction
mixture was directly suction-filtered and spin-dried to give a white solid A16-5 (75.0 mg, yield 93%). LCMS
(EST) m/z = 538.2 [M+H]".

[0392] Step 6:

[0393] Trifluoroacetic acid (0.5 mL) was added to a solution of compound A16-5 (75.0 mg, 0.14 mmol) in
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dichloromethane (2 mL), and the reaction mixture was stirred at room temperature for 16 h. The reaction
mixture was directly spin-dried to give a white solid A16-6 (65.0 mg, yield 90%). LCMS (ESI) m/z = 318.2
[M+H]*.

[0394] Step 7:

[0395] To a solution of compound A16-6 (15.3 mg, 0.048 mmol) in N,N-dimethylformamide (2 mL), SM2
(15.0 mg, 0.029 mmol), HATU (16.5 mg, 0.043 mmol) and DIPEA (11.2 mg, 0.086 mmol) were added. The
reaction mixture was stirred at room temperature for 2 h. The reaction mixture was separated for purification
by reverse phase chromatography (acetonitrile/0.1% aqueous formic acid solution = 2.3/1) to give a yellow
solid A16 (7.0 mg, yield 30%). LCMS (ESI) m/z = 818.2 [M+H]*. "H NMR (400 MHz, DMSO-ds) 8 10.50 (s,
1H), 10.23 (s, 1H), 8.75 (s, 1H), 8.51 (d, J= 2.4 Hz, 1H), 8.39 — 8.32 (m, 2H), 8.03 (s, 1H), 7.92 (d, /= 8.4
Hz, 1H), 7.85 (dd, J1 = 8.4 Hz, /,=2.0 Hz, 1H), 7.71 (d, J=2.4 Hz, 1H), 7.50 — 7.42 (m, 2H), 7.38 (d, /= 8.4
Hz, 1H), 7.25 (s, 1H), 4.02 (s, 3H), 3.85 (t, /= 6.4 Hz, 2H), 3.50 — 3.44 (m, 2H), 3.06 (d, J = 10.8 Hz, 2H),
2.75 (t,J= 6.4 Hz, 2H), 2.65 — 2.54 (m, 3H), 2.15 (t, /= 11.2 Hz, 2H), 1.93 — 1.81 (m, 4H).

[0396] Example 17 Synthesis of Compound A17:
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[0397] Step 1:

[0398] At room temperature, to a solution of compound A17-1 (200 mg, 0.67 mmol, synthesized with
reference to patent WO02021041664) in dichloromethane (10 mL), N-tert-butoxycarbonyl-2-
aminoacetaldehyde (117 mg, 0.74 mmol) and acetic acid (120 mg, 2 mmol) were added. The reaction mixture
was stirred at 30°C for 1 h. Then sodium triacetoxyborohydride (425 mg, 2 mmol) was added, and the reaction
mixture was stirred at 30°C for 16 h. The reaction mixture was concentrated under reduced pressure, and the
residue was separated for purification by silica gel column chromatography (methanol/dichloromethane = 1:20)
to give a white solid A17-2 (90 mg, yield 30%). LCMS(ESI) m/z = 443 2[M-+H]".

[0399] Step 2:

[0400] Trifluoroacetic acid (0.5 mL) was added to a solution of compound A17-2 (30 mg, 0.07 mmol) in
dichloromethane (2 mL) at room temperature. The reaction mixture was stirred at 30°C for 1 h. The reaction
mixture was concentrated under reduced pressure to give a light yellow solid A17-3 (23 mg, yield 99%).
LCMS (ESI) m/z = 343.2 [M+H]".

[0401] Step 3:
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[0402] SM2 (15 mg, 0.03 mmol), HATU (15.5 mg, 0.04 mmol) and DIPEA (12.2 mg, 0.09 mmol) were
added to a solution of compound A17-3 (23 mg, 0.07 mmol) in N,N-dimethylformamide (2 mL) at room
temperature. The reaction mixture was stirred at room temperature for 2 h. The reaction mixture was separated
for purification by reverse phase chromatography (acetonitrile/10 M aqueous ammonium bicarbonate solution)
to give a light yellow solid A17 (11.4 mg, yield 45%). LCMS (ESI) m/z = 843.0 [M+H]". '"H NMR (400 MHz,
DMSO-ds) 6 11.15 (s, 1H), 10.29 (s, 1H), 8.74 (s, 1H), 8.32 — 8.30 (m, 3H), 7.97 (s, 1H), 7.89 — 7.81 (m,
6H),7.47 —7.41 (m, 3H),7.24 (bs, 1H), 5.19 - 5.14 (m, 1H), , 4.19 (s, 3H), 3.87 — 3.81(m, 4H), 3.53 = 3.52 (m,
2H), 2.95 — 2.89 (m, 3H), 2.64 — 2.58 (m, 2H), 2.10 — 2.04 (m, 1H).

[0403] Example 18 Synthesis of Compound A18:

O

o)
o HN (\(O g\(NH
HN Pd(dppf)Cl, DCM o= N =~
o : 3
N

) N—(
AcOK,(BPin), Cu(OAc), Q % TFA
I _—
TR N
dioxane, 90 °C,12 h EtsN.MeCN y DCM Q
o-§ Q N
B #XO N o

A18-1 A18-2 A18-3 A18-4

I

HATU
O\ DIPEA,DMF

[0404] Step 1:
[0405] Bis(pinacolato)diboron (2.82 g, 11.15 mmol), [1,1'-

bis(diphenylphosphino)ferrocene]dichloropalladium, complex with dichloromethane (455.21 mg, 557.43
umol), and potassium acetate (1.37 g, 13.94 mmol) were added to a solution of compound A18-1 (1.50 g, 5.57
mmol, synthesized with reference to Example 8) in 1,4-dioxane (15.0 mL) at room temperature. The reaction
mixture was stirred at 90°C for 12 h under an argon atmosphere. Solid impurities were removed by suction
filtration, the filtrate was concentrated, and the residue was separated for purification by a silica gel column
(petroleum ether/ethyl acetate = 20:1) to give a yellow solid A18-2 (746 mg, yield 42.33%). LCMS (ESI) m/z
=317.2 [M+H]".

[0406] Step 2:

1- tert-Butoxycarbonyl-3-(1-piperazinyl)azetidine (343.49 mg, 1.42 mmol) was dissolved in acetonitrile,
and A18-2, copper acetate (377.66 mg, 1.90 mmol), triethylamine (191.68 mg, 1.90 mmol), and 4A molecular
sieves (191.68 mg, 1.90 mmol) were added sequentially, and the mixture was stirred at 60°C for 3 h. After the
reaction was completed, the mixture was directly spin-dried, and purified by flash silica gel column
chromatography (EA: MeOH=10% to 10%) to give A18-3 (320 mg). LCMS (ESI) m/z = 430.2 [M+H]".
[0407] Step 2:
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[0408] A18-3 (40 mg) obtained in the previous step was dissolved in dichloromethane (2 mL),
trifluoroacetic acid (1 mL) was added, and the reaction mixture was stirred at room temperature for 2 h. The
reaction mixture was concentrated to remove the solvent to give an oily substance A18-4, which was used
directly in the next step. LCMS (ESI) m/z = 330.18 [M+H]".

[0409] Step 3:

[0410] A18-4 (30 mg, 96.46 umol) obtained in the previous step was dissolved in N, N-dimethylformamide
(1 mL), and SM2 (23 mg, 48.23 pmol), HATU (36.68 mg, 96.46 umol) and DIPEA (18.70 mg, 144.70 pumol,
25.20 pL) were added successively. The reaction mixture was stirred overnight at room temperature. After the
reaction was completed, the reaction mixture was separated for purification by reverse phase chromatography
(acetonitrile/0.1% aqueous formic acid solution = 2.3/1) to give a yellow solid A18 (10.2 mg, yield 26%).
LCMS (ESI) m/z = 820.25 [M+H]". "H NMR (400 MHz, DMSO-ds) 6 10.28 (s, 1H), 10.23 (s, 1H), 8.76 (s,
1H), 8.33 (d, J= 8.4 Hz, 1H), 7.96 — 7.89 (m, 3H), 7.68 (d, /= 8.4 Hz, 1H), 7.61 — 7.56 (m, 1H), 7.36 (d, J =
2.4 Hz, 1H), 7.19 — 7.17 (m, 4H), 6.98 — 6.96 (m, 2H), 3.72 (t, J = 6.8 Hz, 2H), 3.19 — 3.17 (m, 4H), 3.27 —

2.98 (m, 2H).
[0411] Example 19 Synthesis of Compound A19:
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[0412] Compound A19 (5.6 mg, yield 34%) was synthesized according to the synthesis method of
compound A1 described in Example 1. LCMS (ESI) m/z = 788.21 [M+H]". '"H NMR (400 MHz, CDCls) &
8.73 (s, 1H), 8.64 (s, 1H), 8.60 (s, 1H), 8.31 — 8.29 (m, 1H), 8.01 (s, 1H), 7.89 — 7.76(m, 2H), 7.66 — 7.63 (m,
2H), 7.56 — 7.52 (m, 2H), 7.43 — 7.37 (m, 2H), 7.29 — 7.24 (m, 2H), 7.19 - 7.16 (m, 1H), 7.04 — 7.01 (1H),4.51

—4.32 (m, 2H), 4.01 — 3.86 (m, 5H), 3.91 — 3.86 (m, 4H), 2.90 — 2.87 (m, 4H).
[0413] Example 20 Synthesis of Compound A20:
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[0414] Step 1:
[0415] To a solution of compound imidazo[1,2-a]pyridine-8-amine (5.56 g, 37.55 mmol) in dioxane (100

mlL), di-tert-butyl dicarbonate (33.11 g, 150.21 mmol) was added at room temperature, and the reaction
mixture was stirred at 90°C for 16 h. After the addition of water, the reaction mixture was extracted with ethyl
acetate, dried over anhydrous sodium sulfate, and the crude product was separated for purification by silica
gel column chromatography (petroleum ether:ethyl acetate = 2:1) to give a yellow solid A20-1 (10.00 g, yield
90%). LCMS (ESI) m/z = 334.2 [M+H]".

[0416] Step 2:

[0417] Atroom temperature, N-iodosuccinimide (7.07 g, 31.10 mmol) was added to a solution of compound
A20-1 (9.00 g, 25.92 mmol) in DMF (100 mL), and the reaction mixture was stirred at 100°C for 16 h. The
reaction mixture was washed with water and extracted with ethyl acetate, and the organic phase was
concentrated to remove the solvent to give a yellow solid A20-2 (8.00 g, yield 90%). LCMS (ESI) m/z = 460.1
[M+H]".

[0418] Step 3:

[0419] At room temperature, compound A20-2 (8.00 g, 17.24 mmol), cesium carbonate (11.35 g, 34.49
mmol), trans-(1S, 2S)-N,N-dimethylcyclohexanediamine (495.0 mg, 3.45 mmol), cuprous iodide (663.0 mg,
3.45 mmol), and 3-(4-methoxybenzyl)-dihydropyrimidine-2,4 (1H,3H)-dione (4.49 g, 18.97 mmol) were
dissolved in dioxane (100 mL), and the reaction mixture was stirred at 80°C for 16 h. The reaction mixture
was concentrated to remove the solvent, and the residue was separated for purification by silica gel column
chromatography (dichloromethane/methanol = 10:1) to give a white solid A20-3 (3.00 g, 27%). LCMS (ESI)
m/z = 566.1 [M+H]".

[0420] Step 4:

[0421] HCI (4.0 M in 1,4-dioxane, 5 mL) was added to a solution of compound A20-3 (1.11 g, 1.77 mmol)

in 1,4-dioxane (5 mL), and the reaction mixture was stirred at room temperature for 5 h. The reaction mixture
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was directly spin-dried to give a yellow solid A20-4 (600.0 mg, yield 84%). LCMS (ESI) m/z=366.2 [M+H]".
[0422] Step 5:

[0423] At room temperature, N-Boc-2-(2-bromoethoxy)ethylamine (250.5 mg, 0.92 mmol) and DIPEA
(150.0 mg, 1.15 mmol) were added to a solution of compound A20-4 (212.0 mg, 0.57 mmol) in N-
methylpyrrolidone (2 mL). The reaction mixture was stirred at 80°C for 16 h. The reaction mixture was washed
with water and extracted with ethyl acetate, and the organic phase was concentrated to remove the solvent to
give a yellow solid A20-5 (111.0 mg, yield 34%). LCMS (ESI) m/z = 553.1 [M+H]".

[0424] Step 6:

[0425] At 0°C, trifluoroacetic acid (3 mL) and trifluoromethanesulfonic acid (1.5 mL) were added to
compound A20-5 (111.0 mg, 0.18 mmol), and the reaction mixture was stirred at 25°C for 16 h. The reaction
mixture was adjusted to about pH 8 with saturated potassium bicarbonate, and separated for purification by
reverse phase chromatography (acetonitrile/10 M aqueous ammonium bicarbonate solution) to give a white
solid A20-6 (30.0 mg, 50%). LCMS (ESI) m/z = 333.3 [M+H]".

[0426] Step 7:
[0427] To a solution of compound A20-6 (13.0 mg, 0.035 mmol) in N,N-dimethylformamide (1 mL), SM2

(12.2 mg, 0.021 mmol), HATU (12.1 mg, 0.032 mmol) and DIPEA (8.3 mg, 0.064 mmol) were added. The
reaction mixture was stirred at room temperature for 2 h. The reaction mixture was separated for purification
by reverse phase chromatography (acetonitrile/0.1% aqueous formic acid solution = 2.3/1) to give a yellow
solid A20 (5.0 mg, yield 27%). LCMS (ESI) m/z = 833.2 [M+H]". 1H NMR (400 MHz, DMSO-d¢) 6 10.34
(s, 1H), 10.24 (s, 1H), 8.75 (s, 1H), 8.33 (d, J=2.8 Hz, 2H), 8.11 (d, /=2.8 Hz, 1H), 8.00 (s, 1H), 7.92 (d, J
=8.4 Hz, 1H), 7.85 (dd, /= 8.4, 2.4 Hz, 1H), 7.55 (d, J=9.2 Hz, 1H), 7.51 — 7.44 (m, 3H),7.40 (s, 1H), 6.79
—6.75 (m, 1H), 6.27 — 6.25 (m, 1H), 5.94 — 5.92 (m, 1H), 3.94 (s, 3H), 3.80 — 3.72 (m, 4H), 3.65 — 3.53 (m,
2H), 3.52 — 3.49 (m, 4H), 2.84 — 2.81 (m, 2H).

[0428] Example 21 Synthesis of Compound A21:
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[0429] Step 1:

[0430] Compound A21-1 (3.31 g, 0.41 mmol, synthesized with reference to patent W02022125790) and
compound 1-(N-Boc-aminoethyl)piperazine (180.9 mg, 0.81 mmol) were dissolved in dioxane solution (4 mL),
then 4A molecular sieve (200.0 mg), cesium carbonate (396.2 mg, 1.22 mmol) and RuPhos Pd G3 (33.9 mg,
0.041 mmol) were added. The reaction mixture was stirred at 100°C for 12 h under argon protection. After the
addition of water (20 mL), the reaction mixture was extracted with ethyl acetate (50 mL*3). The organic phases
were pooled, washed with saturated brine (50 mL), dried over anhydrous sodium sulfate, filtered, and the
filtrate was concentrated to give a crude product. The crude product was purified by column chromatography
to give compound A21-2 (171.0 mg, yellow solid). LCMS (ESI) m/z = 578.2 [M+H]".

[0431] Step 4:

[0432] Compound A21-2 (171.0 mg, 0.30 mmol) was dissolved in trifluoroacetic acid (2 mL),
trifluoromethanesulfonic acid (1 mL) was added, and the reaction mixture was stirred at 25°C for 16 h. The
reaction mixture was adjusted to pH = 5-6 with a saturated sodium bicarbonate solution, and separated for
purification by reverse phase chromatography (acetonitrile/10 M aqueous ammonium bicarbonate solution) to

give compound A21-3 (100.0 mg, brown solid). LCMS (EST) m/z = 358.3 [M+H]".
[0433] Step 5:

[0434] To a solution of compound A21-3 (20.7 mg, 0.058 mmol) in N,N-dimethylformamide (2 mL), SM2
(15.0 mg, 0.029 mmol), HATU (16.5 mg, 0.043 mmol) and DIPEA (11.2 mg, 0.087 mmol) were added. The
reaction mixture was stirred at room temperature for 4 h. The reaction mixture was separated for purification
by reverse phase chromatography (methanol/10 M aqueous ammonium bicarbonate solution) to give a yellow

solid A21 (7.0 mg, yield 28%). LCMS (ESI) m/z = 857.9 [M+H]". 'H NMR (400 MHz, DMSO-de) & 10.68 (s,
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1H), 10.24 (s, 1H), 8.75 (s, 1H), 8.46 — 8.23 (m, 3H), 8.02 (s, 1H), 7.98 — 7.78 (m, 3H), 7.55 — 7.39 (m, 3H),
7.24 (s, 1H), 6.87 (t, J= 7.2 Hz, 1H), 6.58 (d, J= 7.6 Hz, 1H), 3.98 (s, 3H), 3.81 —3.79 (m, 2H), 3.61 — 3.53
(m, 4H), 3.54 —3.48 (m, 6H), 2.90 — 2.84 (m, 1H),2.73 — 2.70 (m, 2H), 2.66 — 2.58 (m, 1H).

[0435] Example 22 Synthesis of Compound A22:
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[0436] To a solution of compound A21-3 (22.5 mg, 0.063 mmol) in N,N-dimethylformamide (2 mL), SM1
(15.0 mg, 0.031 mmol), HATU (17.9 mg, 0.047 mmol) and DIPEA (12.2 mg, 0.094 mmol) were added. The
reaction mixture was stirred at room temperature for 4 h. The reaction mixture was separated for purification
by reverse phase chromatography (methanol/10 M aqueous ammonium bicarbonate solution) to give A22 (19.0
mg, yield 74%). LCMS (ESI) m/z = 815.9 [M+H]". '"H NMR (400 MHz, DMSO-ds) 8 10.67 (s, 1H), 10.20 (s,
1H), 8.76 (s, 1H), 8.39 — 8.29 (m, 2H), 7.98 — 7.82 (m, 6H), 7.63 — 7.53 (m, 1H), 7.49 (s, 1H), 7.37 (d, J=2.0
Hz, 1H), 7.20 (t, J = 8.8 Hz, 2H), 6.85 (t, /= 6.8 Hz, 1H), 6.54 (d, /= 7.6 Hz, 1H), 3.79 — 3.70 (m, 2H), 3.59
—3.35 (m, 10H), 2.89 — 2.82 (m, 1H), 2.69 —2.64 (m, 2H), 2.64 —2.56 (m, 1H).

[0437] Example 23 Synthesis of Compound A23:
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[0438] Step 1:
[0439] To a solution of compound 4-bromo-1H-imidazole (5.0 g, 34.02 mmol) in N, N-dimethylformamide
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(70 mL), cesium carbonate (22.17 g, 68.04 mmol) and tert-butyl 4-(methanesulfonyloxy)piperidine-1-
carboxylate (9.5 g, 34.02 mmol) were added at room temperature. The reaction mixture was heated to 100°C
under argon protection and stirred for 16 h. The reaction mixture was separated for purification by reverse
phase chromatography (acetonitrile/0.1% aqueous formic acid solution) to give a yellow solid A23-1 (1.5 g,
yield 13%). LCMS (ESI) m/z = 331.0 [M+H]*. '"H NMR (400 MHz, DMSO-ds) 6 7.75 (d, J = 1.4 Hz, 1H),
7.49 (d, J= 1.5 Hz, 1H), 4.28 — 4.20 (m, 1H), 4.14 — 4.02 (m, 2H), 2.84 (bs, 2H), 1.95 (s, 1H), 1.91 (s, 1H),
1.82 —1.69 (m, 2H), 1.44 (s, 9H).

[0440] Step 2:

[0441] At room temperature, 3-(4-methoxybenzyl)-dihydropyrimidine-2,4 (1H,3H)-dione (1.33 g, 5.66
mmol), trans-(1R, 2R)-N,N'-dimethyl-1,2-cyclohexanediamine (732.2 mg, 5.15 mmol), cesium carbonate
(3.35 g, 10.30 mmol) and cuprous iodide (196.09 mg, 1.03 mmol) were added to a solution of compound A23-
1(1.7 g, 5.15 mmol) in 1,4-dioxane (20 mL). The reaction mixture was stirred at 110°C for 16 h. The reaction
mixture was concentrated to remove the solvent, and the residue was separated for purification by silica gel
column chromatography (dichloromethane/methanol = 10:1) to give a yellow solid A23-2 (2.2 g, 91%). LCMS
(EST) m/z = 484.1 [M+H]*. 'H NMR (400 MHz, DMSO-ds) 4 7.21 (d, J = 8.2 Hz, 2H), 6.84 (d, J= 7.7 Hz,
2H), 4.82 (s, 2H), 4.21 (t, J = 12.0 Hz, 1H), 4.10 — 3.99 (m, 4H), 3.71 (s, 3H), 2.83 (t, /= 6.4 Hz, 3H), 1.95
(d,J=12.3 Hz, 2H), 1.81 — 1.63 (m, 2H), 1.41 (s, 9H).

[0442]  Step 3:
[0443] At 0°C, trifluoroacetic acid (5 mL) and trifluoromethanesulfonic acid (1 mL) were added to

compound A23-2 (1.0 g, 2.07 mmol), and the reaction mixture was stirred at 25°C for 24 h. The reaction
mixture was adjusted to about pH 8 with saturated potassium bicarbonate, and separated for purification by
reverse phase chromatography (acetonitrile/10 M aqueous ammonium bicarbonate solution) to give a white
solid A23-3 (150 mg, 27%). LCMS (ESI) m/z = 264.0 [M+H]".

[0444] Step 4:

[0445] At room temperature, N-Boc-2-bromoethyl-amine (255.3 mg, 1.14 mmol) and DIPEA (736.3 mg,
5.7 mmol) were added to a solution of compound A23-3 (150.0 mg, 0.56 mmol) in N-methylpyrrolidone (6
mL). The reaction mixture was stirred at 80°C for 16 h. After the addition of water, the reaction mixture was
extracted with ethyl acetate, dried over anhydrous sodium sulfate, and the crude product was separated for
purification by silica gel column chromatography (dichloromethane/methanol = 10:1) to give a yellow solid
A23-4 (77 mg, yield 33%). LCMS (ESI) m/z = 407.2 [M+H]". 'H NMR (400 MHz, DMSO-ds) 6 10.33 (s,
1H), 7.70 — 7.60 (m, 0.5H), 7.31 — 7.20 (m, 1H), 6.69 — 6.64 (m, 1H), 4.06 — 3.97 (m, 2H), 3.04 (q, /= 6.6 Hz,
2H), 2.95 (d, J=11.2 Hz, 2H), 2.64 (t,J = 6.7 Hz, 1H), 2.36 (t,J = 6.8 Hz, 2H), 2.08 (t, /= 11.6 Hz, 2H), 1.97
—1.79 (m, 4H), 1.37(s, 9H).

[0446] Step 5:
[0447] At room temperature, hydrochloric acid (4.0 M solution in 1,4-dioxane) (2 mL) was added to
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compound A23-4 (77.0 mg, 0.19 mmol), and the reaction mixture was stirred at 25°C for 2 h. The reaction
mixture was concentrated to remove the solvent to give a yellow solid A23-5 (78 mg). LCMS (ESI) m/z =
307.1 [M+H]".

[0448] Step 6:

[0449] To a solution of compound A23-5 (13.3 mg, 0.043 mmol) in N,N-dimethylformamide (1 mL), SM2
(15.0 mg, 0.029 mmol), HATU (13.2 mg, 0.034 mmol) and DIPEA (18.7 mg, 0.14 mmol) were added. The
reaction mixture was stirred at room temperature for 2 h. The reaction mixture was separated for purification
by reverse phase chromatography (acetonitrile/0.1% aqueous formic acid solution = 2.3/1) to give a yellow
solid A23 (20.0 mg, yield 87%). LCMS (ESI) m/z = 807.1 [M+H]". '"H NMR (400 MHz, DMSO-ds) & 10.32
(s, 1H), 10.19 (s, 1H), 8.72 (s, 1H), 8.31 (d, /= 8.4 Hz 1H), 8.25 (t, /= 5.2 Hz, 1H), 7.96 (s, 1H), 7.87 (d, J =
8.6 Hz, 1H), 7.83 (dd, J1 = 8.4 Hz, J, = 2.2 Hz, 1H), 7.64 (d, J= 1.6 Hz, 1H), 7.47 — 7.37 (m, 2H), 7.33 (d, J
=1.6 Hz, 1H), 7.21 (s, 1H), 4.02 (t, J= 6.6 Hz, 2H), 3.96 (s, 3H), 3.46-3.40 (m, 2H), 3.01 (d, /= 11.2 Hz, 2H),
2.64 (t,J= 6.8 Hz, 2H), 2.62 — 2.55 (m, 3H), 2.20 — 2.15 (m, 2H), 2.02 (d, J = 12.0 Hz, 2H), 1.91 — 1.81 (m,

2H).
[0450] Example 24 Synthesis of Compound A24:
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[0451] Step 1:
[0452] At room temperature, N-Boc-2-bromoethyl-amine (95.6 mg, 0.42 mmol) and DIPEA (137.8 mg,

1.07 mmol) were added to a solution of compound A24-1 (60.0 mg, 0.21 mmol) in N-methylpyrrolidone (1
mL). The reaction mixture was stirred at 80°C for 16 h. After the addition of water, the reaction mixture was
extracted with ethyl acetate, and dried over anhydrous sodium sulfate. The crude product was separated for
purification by silica gel column chromatography (dichloromethane/methanol = 10:1) to give a yellow solid
A24-2 (50 mg, yield 55%). LCMS (ESI) m/z = 425.2 [M+H]". 'H NMR (400 MHz, DMSO-ds) 6 10.59 (s,
1H), 6.99 (s, 1H), 6.69 (t, J= 5.8 Hz, 1H), 3.78 (t, J = 6.8 Hz, 2H), 3.31 — 3.29 (m, 4H), 3.06 (q, /= 6.4 Hz,
2H), 2.72 (t, J= 6.8 Hz, 2H), 2.48 — 2.46 (m, 4H), 2.36 (t, J = 6.9 Hz, 2H), 1.37 (s, 9H).

[0453] Step 2:

[0454] At room temperature, HCI (4 M in dioxane, 2 mL) was added to compound A24-2 (77.0 mg, 0.19
mmol), and the reaction mixture was stirred at 25°C for 2 h. The reaction mixture was concentrated to remove

the solvent to give a yellow solid A24-3 (50 mg). LCMS (ESI) m/z = 325.2 [M+H]".
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[0455] Step 3:
[0456] To a solution of compound A24-3 (14.0 mg, 0.043 mmol) in N,N-dimethylformamide (1 mL), SM2

(15.0 mg, 0.029 mmol), HATU (13.2 mg, 0.034 mmol) and DIPEA (18.7 mg, 0.14 mmol) were added. The
reaction mixture was stirred at room temperature for 2 h. The reaction mixture was separated for purification
by reverse phase chromatography (acetonitrile/0.1% aqueous formic acid solution = 2.3/1) to give a yellow
solid A24 (14.0 mg, yield 58%). LCMS (ESI) m/z = 825.6 [M+H]". "H NMR (400 MHz, DMSO-ds) & 10.60
(s, 1H), 10.20 (s, 1H), 8.72 (s, 1H), 8.35-8.25 (m, 2H), 7.99 (s, 1H), 7.88 (d, /= 8.6 Hz, 1H), 7.83 (dd, J; =
8.4 Hz, Jo=2.2 Hz, 1H), 7.45 — 7.37 (m, 2H), 7.21 (s, 1H), 7.01 (s, 1H), 7.19 — 6.81 (m, 2H), 3.94 (s, 3H),
3.79 (t, J=6.8 Hz, 2H), 3.78 — 3.69 (m, 1H), 3.47 —3.42 (m, 2H), 3.39 (t, /= 5.0 Hz, 5H), 2.73 (t, /= 6.8 Hz,
2H), 2.56 (t, J= 5.4 Hz, 4H).

[0457] Example 25 Synthesis of Compound A25:
o
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[0458] Compound A25 (10.0 mg, yield 41%) was synthesized according to the synthesis method of
compound A24 described in Example 24. LCMS (ESI) m/z = 783.1 [M+H]*. '"H NMR (400 MHz, DMSO-ds)
5 10.58 (s, 1H), 10.15 (s, 1H), 8.71 (s, 1H), 8.33 — 8.20 (m, 2H), 7.94 — 7.84 (m, 3H), 7.84 — 7.75 (m, 2H),
7.59 —7.44 (m, 1H), 7.32 (d, J= 2.0 Hz, 1H), 7.16 (t, J = 8.8 Hz, 2H), 6.98 (s, 1H), 3.77 (t, /= 6.8 Hz, 2H),
3.45-3.33 (m, 6H), 2.71 (t, J= 6.8 Hz, 2H), 2.59 — 2.51 (m, 6H).

[0459] Example 26 Synthesis of Compound A26:
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[0460] Step 1:
[0461] At room temperature, tert-butyl 3-butynylcarbamate (157.2 mg, 0.92 mmol), cuprous iodide (35.4
mg, 0.18 mmol) and bis(triphenylphosphine)palladium dichloride (65.2 mg, 0.092 mmol) were added to a

solution of compound A18-1 (250.0 mg, 0.92 mmol, synthesized with reference to Example 8) in N,N-
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dimethylformamide and triethylamine (2 mL/2 mL). The reaction mixture was heated to 80°C under argon
protection and stirred for 8 h. The reaction mixture was separated for purification by reverse phase
chromatography (acetonitrile/0.1% aqueous formic acid solution) to give a yellow solid A26-1 (129 mg, yield
38%). LCMS (ESI) m/z=358.1 [M+H]*. "H NMR (400 MHz, DMSO-ds) & 10.41 (s, 1H), 7.40 (d, J = 8.6 Hz,
2H), 7.31 (d, J= 8.6 Hz, 2H), 7.01 (t, /= 6.0 Hz, 1H), 3.79 (t, J = 6.6 Hz, 2H), 3.14 (q, J = 6.6 Hz, 2H), 2.70
(t, J=6.6 Hz, 2H), 2.53 (q, J = 6.6 Hz, 2H), 1.38 (s, 9H).

[0462] Step 2:
[0463] At room temperature, HCI (4.0 M in 1,4-dioxane, 2 mL) was added to compound A26-1 (125.0 mg,

0.34 mmol), and the reaction mixture was stirred at 25°C for 2 h. The reaction mixture was concentrated to

remove the solvent to give a yellow solid A26-2 (100 mg, 98%). LCMS (ESI) m/z = 258.0 [M+H]".

[0464] Step 3:

[0465] To a solution of compound A26-2 (14.8 mg, 0.057 mmol) in N, N-dimethylformamide (1 mL), SM2
(15.0 mg, 0.029 mmol), HATU (12.1 mg, 0.031 mmol) and DIPEA (18.7 mg, 0.14 mmol) were added. The
reaction mixture was stirred at room temperature for 2 h. The reaction mixture was separated for purification
by reverse phase chromatography (acetonitrile/10 M aqueous ammonium bicarbonate solution = 2.3/1) to give
a yellow solid A26 (16.0 mg, yield 73%). LCMS (ESI) m/z = 758.4 [M+H]". '"H NMR (400 MHz, DMSO-ds)
5 10.40 (s, 1H), 10.18 (s, 1H), 8.72 (s, 1H), 8.36 — 8.27 (m, 2H), 7.96 (s, 1H), 7.87 (d, J = 8.6 Hz, 1H), 7.81
(dd, J1 = 8.5 Hz, J,=2.2 Hz, 1H), 7.45 — 7.38 (m, 4H), 7.36 — 7.30 (m, 2H), 7.22 (bs, 1H), 3.90 (s, 3H), 3.80

(t, J=6.6 Hz, 2H), 3.53 (q, J = 6.6 Hz, 2H), 2.71 — 2.67 (m, 4H).
[0466] Example 27 Synthesis of Compound A27:
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[0467] Step 1:
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[0468] At room temperature, acrylic acid (2.42 g, 33.60 mmol) was added to a solution of compound p-
toluidine (3.00 g, 28.00 mmol) in toluene (25.0 mL). The reaction mixture was stirred at 100°C for 12 h. The
reaction mixture was cooled to room temperature, and urea (8.41 g, 139.99 mmol) and acetic acid (25.0 mL)
were added. The reaction mixture was heated to 110°C and stirred for 12 h. Toluene was removed by
concentration under reduced pressure, and the pH was adjusted to about 8 with a saturated aqueous sodium
bicarbonate solution. The mixture was extracted with ethyl acetate, and the layers were separated. The organic
phase was washed with saturated brine, dried over anhydrous sodium sulfate, concentrated under reduced
pressure to remove the solvent, and separated for purification by a silica gel column
(dichloromethane/methanol = 20:1) to give a yellow solid A27-1 (1.78 g, yield 31.13%). LCMS (ESI) m/z =
204.9 [M+H]".

[0469]  Step 2:

[0470] At room temperature, to a solution of compound A27-1 (500.00 mg, 2.45 mmol) in acetonitrile (5.0
mL), N-bromosuccinimide (522.89 mg, 2.94 mmol) and azobisisobutyronitrile (80.41 mg, 489.66 pmol) were
added. The reaction mixture was stirred at 80°C for 4 h. The mixture was concentrated under reduced pressure
to remove the solvent, and separated for purification by silica gel column (dichloromethane/methanol = 20:1)

to give a yellow solid A27-2 (345 mg, yield 24.85%). LCMS (ESI) m/z = 283.01/284.1 [M+H]".

[0471] Step 3:

[0472] To a solution of compound A27-2 (150.00 mg, 529.81 umol) in N, N-dimethylformamide (5.0 mL),
tert-butyl (piperidin-4-ylmethyl)carbamate (113.54 mg, 529.81 pmol), DIPEA (205.42 mg, 1.59 mmol), and
potassium iodide (17.59 mg, 105.96 umol, 5.64 pul) were added at room temperature. The reaction mixture
was stirred at 90°C for 12 h. After the addition of water, the reaction mixture was extracted with ethyl acetate,
and the layers were separated. The organic phase was washed with saturated brine, dried over anhydrous
sodium sulfate, concentrated under reduced pressure to remove the solvent, and separated for purification by
a silica gel column (dichloromethane/methanol = 10:1) to give a light yellow solid A27-3 (118 mg, yield
53.47%). LCMS (ESI) m/z = 417.2 [M+H]+.

[0473] Step 4:
[0474] To a solution of compound A27-3 (20.00 mg, 48.02 pumol) in dichloromethane (6.0 mL) at room

temperature, trifluoroacetic acid (1.5 mL) was added. The reaction mixture was stirred at 25°C for 2 h. The

solvent was removed by concentration under reduced pressure to give a yellow solid A27-4 (16 mg, yield
100%). LCMS (ESI) m/z =317.1 [M+H]".

[0475] Step 5:

[0476] To a solution of compound A27-4 (16.00 mg, 48.02 pmol) in N, N-dimethylformamide (2.0 mL) at
room temperature, SM2 (15.00 mg, 28.91 umol), HATU (21.98 mg, 57.81 umol), and DIPEA (22.41 mg,
173.44 umol) were added. The reaction mixture was stirred at room temperature for 2 h. Reverse-phase

preparative chromatography (acetonitrile/10 M aqueous ammonium bicarbonate solution = 1.5/1) was used to
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separate for purification to give a white solid A27 (5.45 mg, yield 23.07%). LCMS (ESI) m/z = 817.56 [M+H]".
"H NMR (400 MHz, DMSO-de) 6 10.35 (s, 1H), 10.17 (s, 1H), 8.71 (s, 1H), 8.30 (d, J = 8.4 Hz, 1H), 7.96 (s,
1H), 7.92 (d, J=6.0 Hz, 1H), 7.88 — 7.73 (m, 2H), 7.47 — 7.36 (m, 2H), 7.34 — 7.24 (m, 4H), 7.22 (s, 1H), 3.91
(s, 3H), 3.87 — 3.81 (m, 2H), 3.77 (t, J = 6.4 Hz, 2H), 3.43 (s, 2H), 3.19 (t, /= 6.4 Hz, 2H), 2.71 — 2.53 (m,
2H), 2.51 - 2.49 (m, 1H), 2.20 — 2.11 (m, 2H), 1.87 — 1.84 (m, 2H), 1.59 — 1.57 (m, 2H).

[0477] Example 28 Synthesis of Compound A28:
H
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[0478] Compound A28 (10.55 mg, yield 45.44%) was synthesized according to the synthesis method of
compound A27 described in Example 27. LCMS (ESI) m/z = 803.5 [M+H]*. "H NMR (400 MHz, DMSO-ds)
8 10.36 (s, 1H), 10.18 (s, 1H), 8.72 (s, 1H), 8.30 (d, J = 8.8 Hz, 1H), 7.96 (s, 1H), 7.90 (d, J = 7.6 Hz, 1H),
7.86 —7.75 (m, 2H), 7.49 — 7.37 (m, 2H), 7.30 (q, J = 8.8 Hz, 4H), 7.22 (s, 1H), 3.92 (s, 3H), 3.83 (bs, 2H),
3.78 (t,J=6.8 Hz, 2H), 3.47 (s, 2H),3.33(s, 1H), 2.70 (t,J= 6.8 Hz, 4H), 2.14 (t, /= 8.8 Hz, 2H), 1.83 - 1.79

(m, 2H), 1.55 (q, J = 10.8 Hz, 2H).
[0479] Example 29 Synthesis of Compound A29:
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[0480] Step 1:
[0481] To a solution of compound A29-1 (100.00 mg, 363.23 umol, synthesized with reference to patent

WO02020132561) in N,N-dimethylformamide (5.0 mL) at room temperature, tert-butyl (2-
bromoethyl)carbamate (81.40 mg, 363.23 pmol) and DIPEA (140.83 mg, 1.09 mmol) were added. The reaction

mixture was stirred at 90°C for 12 h. After the addition of water, the reaction mixture was extracted with ethyl
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acetate, and the layers were separated. The organic phase was washed with saturated brine, dried over
anhydrous sodium sulfate, concentrated under reduced pressure to remove the solvent, and separated for
purification by a silica gel column (dichloromethane/methanol = 10:1) to give a light yellow solid A29-2 (30
mg, yield 19.74%). LCMS (ESI) m/z =419.3 [M+H]".

[0482] Step 2:

[0483] At room temperature, HCl (4 M in dioxane, 1.0 mL) was added to a solution of compound A29-2
(29.00 mg, 69.30 umol) in dichloromethane (2.0 mL). The reaction mixture was stirred at 25°C for 2 h. The
solvent was removed by concentration under reduced pressure to give a yellow solid A29-3 (30 mg, yield
100%). LCMS (ESI) m/z = 319.2 [M+H]".

[0484] Step 3:

[0485] To a solution of compound A29-3 (30.00 mg, 69.30 umol) in N,N-dimethylformamide (2.0 mL) at
room temperature, SM2 (15.00 mg, 28.91 umol), HATU (21.98 mg, 57.81 umol), and DIPEA (22.41 mg,
173.44 nmol) were added. The reaction mixture was stirred at room temperature for 2 h. Reverse-phase
preparative chromatography (acetonitrile/10 M aqueous ammonium bicarbonate solution = 1.5/1) was used to
separate for purification to give a light yellow solid A29 (14.25 mg, yield 58.97%). LCMS (ESI) m/z = 819.1
[M+H]". '"H NMR (400 MHz, DMSO-dc) & 10.34 (s, 1H), 10.18 (s, 1H), 8.72 (s, 1H), 8.37 — 8.23 (m, 2H),
8.08 (d, /=2.8 Hz, 1H), 7.99 (s, 1H), 7.89 (d, J = 8.8 Hz, 1H), 7.83 (dd, J1 = 8.4 Hz, J» = 2.0 Hz, 1H), 7.51
(dd, Ji = 8.8 Hz, ,=2.8 Hz, 1H), 7.42 (td, J1 = 8.8 Hz, J,= 6.8 Hz, 2H), 7.21 (s, 1H), 6.91 (s, 1H), 6.88 (d, J
=9.2 Hz, 1H), 3.94 (s, 3H), 3.70 (t, /= 6.8 Hz, 2H), 3.53 (bs, 4H), 3.49 — 3.41 (m, 2H), 2.70 (t, J = 6.8 Hz,
2H), 2.55 (d, J= 6.8 Hz, 6H).

[0486] Example 30 Synthesis of Compound A30:
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[0487] Step 1:
[0488] At room temperature, potassium carbonate (4.87 g, 34.87 mmol), cuprous iodide (670.9 mg, 3.49
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mmol), L-proline (405.5 mg, 3.49 mmol) and 1-(N-Boc-aminoethyl)piperazine (4.40 g, 19.18 mmol) were
added to a solution of compound 2-bromo-5-iodopyridine (5.00 g, 17.44 mmol) in dimethyl sulfoxide (50 mL).
The reaction mixture was heated to 80°C under argon protection and stirred for 4 h. The reaction mixture was
washed with water and extracted with ethyl acetate, and the organic phase was spin-dried to remove the solvent.
The residue was separated for purification by silica gel column chromatography (dichloromethane/methanol
= 20:1) to give a white solid A30-1 (6.00 g, 90%). LCMS (ESI) m/z = 385.1 [M+H]".

[0489] Step 2:

[0490] At room temperature, compound A30-1 (500.0 mg, 1.30 mmol), cesium carbonate (845.5 mg, 2.60
mmol), trans-(1S, 2S)-N, N-dimethylcyclohexanediamine (37.0 mg, 0.26 mmol), cuprous iodide (49.0 mg, 0.26
mmol), 3-(4-methoxybenzyl)-dihydropyrimidine-2,4 (1H,3H)-dione (395.0 mg, 1.69 mmol) were dissolved in
dioxane (5 mL), and the reaction mixture was stirred at 80°C for 4 h. The reaction mixture was concentrated
to remove the solvent, and the residue was separated for purification by silica gel column chromatography
(dichloromethane/methanol = 10:1) to give a white solid A30-2 (400.0 mg, 57%). LCMS (ESI) m/z = 539.2
[M+H]*.

[0491] Step 3:

[0492] At 0°C, trifluoroacetic acid (5 mL) and trifluoromethanesulfonic acid (1 mL) were added to
compound A30-2 (400.0 mg, 0.74 mmol), and the reaction mixture was stirred at 25°C for 16 h. The reaction
mixture was adjusted to pH=8 with saturated aqueous potassium bicarbonate solution, and separated for
purification by reverse phase chromatography (acetonitrile/10 M aqueous ammonium bicarbonate solution) to
give a white solid A30-3 (100.0 mg, 42%). LCMS (ESI) m/z = 319.1 [M+H]".

[0493] Step 4:

[0494] To a solution of compound A30-3 (15.4 mg, 0.048 mmol) in N,N-dimethylformamide (1 mL), SM2
(15.0 mg, 0.029 mmol), HATU (13.2 mg, 0.034 mmol) and DIPEA (18.7 mg, 0.14 mmol) were added. The
reaction mixture was stirred at room temperature for 3 h. The reaction mixture was separated for purification
by reverse phase chromatography (acetonitrile/0.1% aqueous formic acid solution = 2.3/1) to give a yellow
solid A30 (3.9 mg, yield 16%). LCMS (ESI) m/z = 819.2 [M+H]*. "H NMR (400 MHz, DMSO-ds) & 10.45 (s,
1H), 10.23 (s, 1H), 8.77 (s, 1H), 8.31 (d, J = 2.8 Hz, 2H), 8.12 (d, /= 2.8 Hz, 1H), 8.00 (s, 1H), 7.93 (d, J =
8.4 Hz, 1H), 7.85 (dd, J1 = 8.4 Hz, J, =2.4 Hz, 1H), 7.57 (d, J=9.2 Hz, 1H), 7.52 — 7.44 (m, 3H), 7.26 (s, 1H),
3.98 (s, 3H), 3.96 — 3.94 (m, 2H), 3.47 — 3.42 (m, 2H), 3.30 — 3.22 (m, 4H), 3.24 (s, 3H), 2.68 (t, 2H), 2.55 —

2.50 (m, 4H), 2.06 — 2.01 (m, 2H).
[0495] Example 31 Synthesis of Compound A31:
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[0496] Step 1:
[0497]  2-Fluoro-5-pyridineboronic acid (600 mg, 4.26 mmol) was dissolved in acetonitrile, and tert-butyl

2,4-dicarbonyl-1H-pyrimidine-3-carboxylate (903.58 mg, 4.26 mmol, synthesized with reference to
WO02021255212), copper acetate monohydrate (170.03 mg, 851.62 umol) and triethylamine (860.14 mg, 8.52
mmol) were added in sequence. The reaction system was stirred at 60°C for 2 h. After the reaction was
completed, the mixture was concentrated under reduced pressure to give a crude product, which was purified
by flash silica gel column chromatography (PE:EA=50% to 100%) to give A31-1 (320 mg). LCMS (ESI) m/z
=308.1 [M+H]".

[0498] Step 2:

[0499] A31-1(300mg, 976.32 pmol) was dissolved in DMSO (1 mL), and 1-(N-Boc-aminoethyl)piperazine
(447.78 mg, 1.95 mmol) and triethylamine (197.22 mg, 1.95 mmol) were added successively, and the mixture
was stirred at 100°C for 2 h. After the reaction was completed, water (10 mL) and ethyl acetate (20 mL) were
added to the system, the organic phase was separated, dried over sodium sulfate, and concentrated under
reduced pressure to give crude product A31-2, which was directly used in the next step. LCMS (ESI) m/z =
317.1 [M+H]".

[0500] Step 3:

[0501] A31-2 obtained in the previous step was dissolved in HCI (4.0 M in dioxane, 2 mL) and stirred at
room temperature for 1 h. The reaction mixture was concentrated to remove the solvent to give a white solid
A31-3, which was used directly in the next step. LCMS (ESI) m/z = 317.2 [M+H]".

[0502] Step 4:

[0503] A31-3 (20 mg, 63.22 umol) obtained in the previous step was dissolved in N, N-dimethylformamide
(1 mL), and SM2 (16.40 mg, 31.61 pmol), HATU (18.03 mg, 47.41 umol) and DIPEA (12.26 mg, 94.83 pmol,
16.52 pL) were added successively. The reaction mixture was stirred overnight at room temperature. The

reaction mixture was separated for purification by reverse phase chromatography (acetonitrile/0.1% aqueous
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formic acid solution = 2.3/1) to give a yellow solid A31 (2 mg, yield 9%). LCMS (ESI) m/z = 817.2 [M+H]*.
"H NMR (400 MHz, DMSO-ds) 6 11.44 (s, 1H), 10.21 (s, 1H), 8.74 (s, 1H), 8.36 — 8.29 (m, 2H), 8.14 (d, J =
2.4 Hz, 1H), 8.02 (s, 1H), 7.91 (d, J= 8.4 Hz, 1H), 7.85 (dd, /1= 8.2 Hz, J,=2.6 Hz 1H), 7.47 — 7.41 (m, 2H),
7.24 (s, 1H), 7.01 (s, 1H), 6.95 (d, J=9.2 Hz, 1H), 5.67 (d, /= 8.0 Hz, 1H), 3.97 (s, 3H), 3.61 — 3.59 (m, 4H),

3.51 —3.46 (m, 2H), 2.59 — 2.53 (m, 6H).
[0504] Example 32 Synthesis of Compound A32:
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[0505] Step 1:

[0506] Compound A32-1 (440.0 mg, 1.07 mmol, synthesized with reference to patent W0O2021188948) was
dissolved in N-methylpyrrolidone solution (3 mL), and tert-butyl (2-(2-bromoethoxy)ethyl)carbamate (353.4
mg, 1.32 mmol) and DIPEA (227.1 mg, 1.76 mmol) were added. The mixture was reacted under microwave
conditions at 130°C for 1 h. After the addition of water (20 mL), the reaction mixture was extracted with
dichloromethane (50 mL*3). The organic phases were pooled, washed with saturated brine (50 mL), dried
over anhydrous sodium sulfate, filtered, and the filtrate was concentrated to give a crude product. The crude
product was purified by column chromatography to give compound A32-2 (306.0 mg, yellow solid). LCMS
(ESD m/z =553.2 [M+H].

[0507] Step 2:

[0508] At room temperature, compound A32-2 (306.0 mg, 0.55 mmol) was dissolved in trifluoroacetic acid
(6 mL), trifluoromethanesulfonic acid (2 mL) was added, and the reaction mixture was stirred at 25°C for 16
h. The reaction mixture was adjusted to pH ~5 with a saturated sodium bicarbonate solution, and separated for

purification by reverse phase chromatography (acetonitrile/10 M aqueous ammonium bicarbonate solution) to
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give compound A32-3 (76.0 mg, white solid). LCMS (ESI) m/z = 333.40 [M+H]".

[0509] Step 3:
[0510] To a solution of compound A32-3 (19.2 mg, 0.058 mmol) in N,N-dimethylformamide (2 mL), SM2

(15.0 mg, 0.029 mmol), HATU (16.5 mg, 0.043 mmol) and DIPEA (11.2 mg, 0.087 mmol) were added. The
reaction mixture was stirred at room temperature for 16 h. The reaction mixture was separated for purification
by reverse phase chromatography (methanol/10 M aqueous ammonium bicarbonate solution) to give a white
solid A32 (7.0 mg, yield 29%). LCMS (ESI) m/z = 833.5 [M+H]*. 'H NMR (400 MHz, DMSO-ds) 8 10.22 (s,
1H), 8.75 (s, 1H), 8.52 (s, 1H), 8.40 — 8.28 (m, 2H), 8.13 (t, /= 5.6 Hz, 1H), 7.96 (s, 1H), 7.89 — 7.78 (m, 3H),
7.52-7.40 (m, 2H), 7.26 (s, 3H), 6.86 (dd, J = 7.6, 2.0 Hz, 1H), 6.77 (d, /= 2.0 Hz, 1H), 4.33 (t, /= 4.8 Hz,
2H), 3.91 (s, 3H), 3.85 (t, /= 4.8 Hz, 2H), 3.77 (t, J = 6.4 Hz, 2H), 3.60 (t, J = 6.0 Hz, 2H), 3.50 — 3.44 (m,
2H), 2.81 (bs, 2H).

[0511] Example 33 Synthesis of Compound A33:
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[0512] Step 1:

[0513] A33-1 (200 mg, 569.55 umol, synthesized with reference to W02020173440) was dissolved in
DMSO (2 mL), tert-butyl 2,6-diazaspiro[3.3 Jheptane-2-carboxylate (112.92 mg, 569.55 umol) and DIPEA
(368.05 mg, 2.85 mmol, 496.03 pL) were added successively, and the mixture was stirred overnight at room
temperature. After the reaction was completed, water (10 mL) and ethyl acetate (20 mL) were added to the
system, the organic phase was separated and dried over sodium sulfate, and concentrated under reduced
pressure to give a crude product which was purified by flash silica gel column chromatography (PE:EA=40%
to 100%) to give A33-2 (30 mg). LCMS (ESI) m/z = 469.1 [M+H]".

[0514]  Step 2:

[0515] A33-2 obtained in the previous step was dissolved in dichloromethane (2 mL), trifluoroacetic acid
(1 mL) was added, and the reaction mixture was stirred at room temperature for 1 h. The reaction mixture was
concentrated to remove the solvent to give an oily substance A33-3, which was used directly in the next step.
LCMS (ESI) m/z = 369.1 [M+H]".

[0516] Step 3:
[0517] A33-3(23.58 mg, 64 umol) obtained in the previous step was dissolved in N, N-dimethylformamide
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(1 mL), and SM2 (20.86 mg, 42.24 pumol), HATU (36.50 mg, 96.00 pmol) and DIPEA (24.81 mg, 192.00
umol, 33.44 pL) were added successively. The reaction mixture was stirred at room temperature for 2 h. The
reaction mixture was separated for purification by reverse phase chromatography (acetonitrile/0.1% aqueous
formic acid solution = 2.3/1) to give a yellow solid A33 (12.2 mg, yield 21%). LCMS (ESI) m/z = 869.2
[M+H]". '"H NMR (400 MHz, CD30D-ds) 6 8.62 (s, 1H), 8.39 (d, J= 8.2 Hz, 1H),7.96 (s, 1H), 7.85 — 7.81 (m,
3H), 7.75 (dd, J1 = 8.4 Hz, J,= 2.4 Hz, 1H), 7.49 — 7.45 (m, 1H), 7.38 — 7.31 (m, 3H), 5.19 — 5.14 (m, 1H),
4.61 (s, 1H), 4.24 —4.16 (m, 6H), 3.94 (s, 3H), 3.60 — 3.52 (m, 4H), 2.91 — 2.75 (m, 3H), 2.17 — 2.16 (m, 1H).
[0518] Example 34 Synthesis of Compound A34:
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[0519] Step 1:
[0520] To asolution of A34-1 (63.00 mg, 167.38 pmol, synthesized with reference to patent CN112079866)
in N, N-dimethylformamide (2.0 mL) at room temperature, tert-butyl 3-(methylamino)azetidine-1-carboxylate
(46.76 mg, 251.07 umol) and DIPEA (64.90 mg, 502.15 pmol) were added. The reaction mixture was stirred
at 90°C for 16 h. After the addition of water, the reaction mixture was extracted with ethyl acetate, and the
layers were separated. The organic phase was washed with saturated brine, dried over anhydrous sodium
sulfate, concentrated under reduced pressure to remove the solvent, and separated for purification by a silica
gel column (dichloromethane/methanol = 10:1) to give a yellow solid A34-2 (37 mg, yield 47.38%). LCMS
(ESD m/z =467.1 [M+H]".
[0521] Step 2:
[0522] To a solution of compound A34-2 (37.00 mg, 79.31 pumol) in dichloromethane (4.0 mL) at room
temperature, trifluoroacetic acid (1.0 mL) was added. The reaction mixture was stirred at 25°C for 2 h. The
solvent was removed by concentration under reduced pressure to give a brown solid A34-3 (30 mg, yield
100%). LCMS (ESI) m/z = 367.2 [M+H]".
[0523] Step 3:
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[0524] To a solution of compound A34-3 (30.00 mg, 61.79 pmol) in N, N-dimethylformamide (2.0 mL) at
room temperature, SM2 (15.00 mg, 28.91 umol), HATU (21.98 mg, 57.81 umol), and DIPEA (22.41 mg,
173.44 pmol) were added. The reaction mixture was stirred at room temperature for 2 h. Reverse-phase
preparative chromatography (acetonitrile/10 M aqueous ammonium bicarbonate solution = 1.5/1) was used to
separate for purification to give a light yellow solid A34 (21.91 mg, yield 86.67%). LCMS (ESI) m/z = 867.1
[M+H]+. '"H NMR (400 MHz, DMSO-ds) 5 10.98 (s, 1H), 10.08 (s, 1H), 8.70 (s, 1H), 8.29 (d, /= 8.4 Hz, 1H),
7.90 (s, 1H), 7.80 (dd, J1 = 8.4 Hz, J,=2.4 Hz, 1H), 7.71 (dd, J1 = 19.2 Hz, Jo="7.2 Hz, 2H), 7.53 (t, J= 7.6
Hz, 1H), 7.47 — 7.30 (m, 2H), 7.30 — 7.16 (m, 2H), 5.12 (dd, Ji1 = 13.2 Hz, J,= 5.2 Hz, 1H), 4.54 — 4.29 (m,
2H), 3.99-3.95 (m, 2H), 3.91-3.89 (m, 1H), 3.86 (s, 3H), 3.65 (s, 2H), 3.51-3.49 (m, 1H), 3.03 —2.82 (m, 1H),
2.70 —2.55 (m, 2H), 2.26 (s, 3H), 2.07-2.03 (m, 1H).

[0525] Example 35 Synthesis of Compound A3S5:

NH,
NO, /@ A(OH
- ) o
(]Q\‘ " F NC2 NQ PIC, Hy N 1)Acryic acid Toluene,
Boc—N - MeOH30°C8n  BooN 110°C, 18h
k2005 DMFBO°C.18h  goc 2)Acetic acid, urea,
110°C, 18h

A35-1 A35-2

H

OYNJ% o N_o
! ¥

Q TFA /@Nj

N — - HATU,DIPEA

DCM,30°C,1h N o
Boc—N DMF, 30°C,2h
HN

A35-3

A35-4

[0526] Compound A35 (11.6 mg, yield 46.8%) was synthesized according to the synthesis method of
compound A8 described in Example 8. LCMS (ESI) m/z=787.1 [M+H]". 'H NMR (400 MHz, DMSO-d) &
10.24 (d, /= 8.0 Hz, 1H), 10.13 (s, 1H), 8.71 (s, 1H), 8.30 (d, /= 8.0 Hz, 1H), 7.92 — 7.84 (m, 3H), 7.55 (t,J
=8.0 Hz, 3H), 7.35—-7.31 (m, 1H), 7.22 — 7.08 (m, 4H), 7.00 — 6.87 (m, 2H), 3.68 (t,J = 7.2 Hz, 2H), 3.58 (d,
J=17.2 Hz, 2H), 3.40 (s, 2H), 3.28 — 3.07 (m, 4H), 2.70 — 2.64 (m, 2H), 1.87 — 1.77 (m, 2H), 1.70 (s, 2H), 1.58
(s, 2H).

[0527] Example 36 Synthesis of Compound A36:

Q HATU,DIPEA
(p‘ DMF,30°C,2h
HN
/' N—NH

A36
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[0528] Compound A36 (14.5 mg, yield 58%) was synthesized according to the synthesis method of
compound A1 described in Example 1. LCMS (ESI) m/z = 829.1 [M+H]". '"H NMR (400 MHz, DMSO-d) &
10.24 (d, /= 8.0 Hz, 1H), 10.03 (d, /= 4.0 Hz, 1H), 8.68 (d, J = 4.0 Hz, 1H), 8.33 — 8.26 (m, 1H), 7.89 (s,
1H), 7.83 —7.77 (m, 1H), 7.45 — 7.34 (m, 2H), 7.21 (s, 1H), 7.17 — 7.08 (m, 3H), 6.96 (d, J = 8.0 Hz, 1H), 6.90
(d, /=8.0 Hz, 1H), 3.82 (s, 3H), 3.72 — 3.63 (m, 2H), 3.50 (d, J = 8.0 Hz, 1H), 3.38 — 3.35 (m, 1H), 3.31 -
3.06 (m, 5H), 3.05 —2.96 (m, 1H), 2.70 — 2.63 (m, 2H), 1.84 — 1.72 (m, 2H), 1.70 — 1.50 (m, 4H).

[0529] Example 37 Synthesis of Compound A37:

NO;
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[0530] Compound A37 (18.19 mg, yield 72.43%) was synthesized according to the synthesis method of
compound A8 described in Example 8. LCMS (ESI) m/z = 787.5 [M+H]". '"H NMR (400 MHz, DMSO-ds) &
10.23 (s, 1H), 10.13 (s, 1H), 8.73 (s, 1H), 8.42 (d, J= 8.8 Hz, 1H), 8.30 (d, J = 8.3 Hz, 1H), 7.97 — 7.78 (m,
5H), 7.61-7.53 (m, 1H), 7.34 (d, J = 2.0 Hz, 1H), 7.22 — 7.09 (m, 4H), 6.94 (d, J = 8.8 Hz, 2H), 4.52 — 4.43
(m, 1H), 3.69 (t, /= 6.8 Hz, 2H), 3.18 — 3.14 (m, 2H), 3.11 (m, 2H), 2.68 (t, /= 6.8 Hz, 2H), 2.28 — 2.23 (m,
2H), 1.93 — 1.88 (m, 2H), 1.75 — 1.73 (m, 2H), 1.70 — 1.68 (m, 2H).

[0531] Example 38 Synthesis of Compound A38:

N
N
HATU,DIPEA

H,N DMF, RT, 2h

A38

[0532] Compound A38 (18.57 mg, yield 77.46%) was synthesized according to the synthesis method of
compound A1 described in Example 1. LCMS (ESI) m/z = 829.1 [M+H]". '"H NMR (400 MHz, DMSO-d) &
10.24 (s, 1H), 10.16 (s, 1H), 8.72 (s, 1H), 8.30 (d, /= 8.4 Hz, 1H), 8.11 (d, /= 7.6 Hz, 1H), 7.94 (s, 1H), 7.82
(dd, J1=6.0 Hz, J1=2.4 Hz, 1H), 7.75 (d, J= 8.4 Hz, 1H), 7.50 — 7.36 (m, 2H), 7.22 (s, 1H), 7.13 (d, /= 8.4
Hz, 2H), 6.94 (d, J = 8.8 Hz, 2H), 4.42 (m, 1H), 3.93 (s, 3H), 3.69 (t, J = 6.4 Hz, 2H), 3.24 — 2.97 (m, 4H),
2.68 (t,J= 6.4 Hz, 2H), 2.32-2.27 (m, 2H), 1.87-1.82 (m, 2H), 1.76 — 1.58 (m, 4H).

[0533] Example 39 Synthesis of Compound A39:
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[0534] Compound A39 (9.0 mg, yield 36%) was synthesized according to the synthesis method of
compound A1 described in Example 1. LCMS (ESI) m/z=801.1 [M+H]". 'H NMR (400 MHz, DMSO-d) &
10.26 (s, 1H), 10.14 (s, 1H), 8.74 (s, 1H), 8.33 (d, /= 8.4 Hz, 1H), 7.97 — 7.82 (m, 3H), 7.66 — 7.48 (m, 1H),
7.44 —7.31 (m, 3H), 7.25 - 7.09 (m, 4H), 6.93 (d, /= 8.8 Hz, 2H), 4.59 (s, 1H), 3.71 (t, J = 6.4 Hz, 2H), 3.20
—3.03 (m, 4H), 2.99 (s, 3H), 2.70 (t, J= 6.8 Hz, 2H), 2.11 —2.02 (d, /= 9.8 Hz, 4H), 1.74 — 1.53 (m, 4H).
[0535] Example 40 Synthesis of Compound A40:

_ Mel, NaH < %O PdIC, H <OJ<O
% O TTHE m2n N%NONOz MeOHITHF, t, 16 h N%NONHz
/ /
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2. urea, ACOH, 110°C,18 h O{NOCNONtN)H:o " bomtz2n F}N@CN‘@*N\_}ZO
\(
¥ Yg @ eass O, @

B—NH
HATU, DIPEA

DMF, rt, 3h

A40

[0536] Step 1:

[0537] Compound A40-1 (269.0 mg, 0.74 mmol, synthesized with reference to patent W02020147702) was
dissolved in tetrahydrofuran (5 mL), and sodium hydride (119.1 mg, 2.98 mmol) was added under argon
protection at 0°C. The reaction mixture was stirred at 0°C for 10 min under argon protection. Methyl iodide
(316.9 mg, 2.23 mmol) was added, and the reaction mixture was stirred at room temperature for 2 h under
argon protection. After the addition of water (50 mL), the reaction mixture was extracted with dichloromethane
(50 mL*3). The organic phases were pooled, washed with saturated brine (100 mL), dried over anhydrous
sodium sulfate, and filtered. The filtrate was concentrated to give compound A40-2 (380.0 mg, yellow solid,
crude). LCMS (ESI) m/z = 376.3 [M+H]".

[0538] Step 2:

[0539] Compound A40 (11.0 mg, yield 45%) was synthesized according to the synthesis method of
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compound A8 described in Example 8. LCMS (ESI) m/z = 843.1 [M+H]". 'H NMR (400 MHz, DMSO-ds) &
10.22 (s, 1H), 10.03 (s, 1H), 8.68 (s, 1H), 8.28 (d, J= 8.4 Hz, 1H), 7.93 — 7.72 (m, 2H), 7.48 — 7.29 (m, 2H),
7.20 (s, 1H), 7.17 — 6.98 (m, 3H), 6.98 — 6.76 (m, 3H), 4.24 — 4.05 (m, 1H), 3.76 (s, 3H), 3.70 — 3.63 (m, 2H),

3.14-2.91 (m, 6H), 2.76 (s, 1H), 2.72 — 2.60 (m, 2H), 2.15 — 1.79 (m, 4H), 1.77 — 1.39 (m, 4H).
[0540] Example 41 Synthesis of Compound A41:

o
Pd/C, Hy
Boo-N X i = oo X N )0, ———— > moe-N X N )
K,CO3, DMF MeOH, RT, 3 h
100°C, 3 h

1)Acrylic acid, Tol.
100°C, 18 h Boc— N&C ON%O
2)Acetic acid, urea }7 NH
110 °C, 18 h

OO e

DCM, rt, 2 hr

DIPEA, HATU, DMF
n,3h

A41
[0541] Compound A41 (11 mg, yield 45.2%) was synthesized according to the synthesis method of
compound A8 described in Example 8. LCMS (ESI) m/z=773.1 [M+H]". 'H NMR (400 MHz, DMSO-d) &
10.24 (s, 1H), 10.17 (s, 1H), 8.72 (s, 1H), 8.30 (d, J= 8.4 Hz, 1H), 7.97 — 7.85 (m, 3H), 7.67 (d, J = 8.4 Hz,
2H), 7.58 — 7.54 (m, 1H), 7.33 (d, J=2.0 Hz, 1H), 7.21 — 7.15 (m, 4H), 6.94 (d, J= 8.8 Hz, 2H), 4.13 (s, 2H),
3.79 (s, 2H), 3.69 (t, J= 6.8 Hz, 2H), 3.20 — 3.13 (m, 4H), 2.67 (t, J= 6.8 Hz, 2H), 1.83 (s, 4H).
[0542] Example 42 Synthesis of Compound A42:

‘CI o
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£

F \

OO o o
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DIPEA, HATU, DMF
i, 3h
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[0543] Compound A42 (9.4 mg, yield 39.8%) was synthesized according to the synthesis method of
compound A1 described in Example 1. LCMS (ESI) m/z = 815.1 [M+H]". 'H NMR (400 MHz, DMSO-d) &
10.23 (s, 1H), 10.06 (s, 1H), 8.69 (s, 1H), 8.29 (d, /= 8.4 Hz, 1H), 7.89 (s, 1H), 7.81 (dd, J1= 8.4 Hz, /,=2.2
Hz, 1H), 7.46 — 7.34 (m, 2H), 7.29 — 7.19 (m, 2H), 7.12 (d, J = 8.8 Hz, 2H), 7.01 — 6.89 (m, 3H), 3.84 (s, 3H),
3.76 —3.62 (m, 6H), 3.22 — 3.03 (m, 4H), 2.67 (t, J = 6.6 Hz, 2H), 1.78 (s, 4H).
[0544] Example 43 Synthesis of Compound A43:
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[0545] Compound A43 (16.2 mg, yield 67.8%) was synthesized according to the synthesis method of
compound A8 described in Example 8. LCMS (ESI) m/z=759.1 [M+H]". 'H NMR (400 MHz, DMSO-d) &
10.20 (s, 1H), 10.12 (s, 1H), 8.71 (s, 1H), 8.30 (d, J = 8.0 Hz, 1H), 7.93 — 7.85 (m, 3H), 7.58 — 7.52 (m, 3H),
7.33 (d,J=2.0 Hz, 1H), 7.20 — 7.06 (m, 4H), 6.50 — 6.38 (m, 2H), 3.89 — 3.54 (m, 10H), 2.70 — 2.64 (m, 2H),
2.14 (s, 2H).

[0546] Example 44 Synthesis of Compound A44:

O

(\(

NH

N\W
/@ o} HATU,DIPEA
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[0547] Compound A44 (11.6 mg, yield 48.2%) was synthesized according to the synthesis method of
compound A1 described in Example 1. LCMS (ESI) m/z = 801.1 [M+H]". '"H NMR (400 MHz, DMSO-d) &
10.22 (d, /= 8.0 Hz, 1H), 10.04 (s, 1H), 8.69 (d, /= 4.0 Hz, 1H), 8.32 — 8.26 (m, 1H), 7.90 (s, 1H), 7.83 —
7.76 (m, 1H), 7.46 — 7.34 (m, 2H), 7.21 (s, 1H), 7.17 — 7.06 (m, 3H), 6.54 - 6.44 (m, 2H), 3.86 — 3.65 (m, 9H),
3.56 —3.29 (m, 4H), 2.70 — 2.63 (m, 2H), 2.17 — 2.06 (m, 2H).

[0548] Example 45 Synthesis of Compound A45:
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[0549] Step 1:

[0550] At room temperature, 1-(N-Boc-aminoethyl)piperazine (77.5 mg, 0.26 mmol) was added to a
solution of compound 2-chloro-5-iodopyrimidine (1.00 g, 4.16 mmol) in N, N-dimethylformamide and DIEA
(10 mL/2 mL), and the reaction mixture was heated to 80°C and stirred for 2 h. The reaction mixture was
washed with water, and extracted with ethyl acetate. The organic phase was concentrated to remove the solvent.
The residue was separated for purification by silica gel column chromatography (dichloromethane/methanol
= 10:1) to give a white solid A45-1 (1.18 g, 65%). LCMS (ESI) m/z = 434.1 [M+H]".

[0551] Step 2:

[0552] Atroom temperature, compound A45-1 (1.18 g, 2.72 mmol), cesium carbonate (1.77 g, 5.45 mmol),
trans-(1S, 2S)-N, N-dimethylcyclohexanediamine (1.77 g, 0.54 mmol), cuprous iodide (103.0 mg, 0.54 mmol),
3-(4-methoxybenzyl)-dihydropyrimidine-2,4(1H,3H)-dione (637.5 mg, 2.72 mmol) were dissolved in dioxane
(15 mL), and the reaction mixture was stirred at 80°C for 16 h. The reaction mixture was concentrated to
remove the solvent, and the residue was separated for purification by silica gel column chromatography
(dichloromethane/methanol = 10:1) to give a white solid A45-2 (1.20 g, 81%). LCMS (ESI) m/z = 540.1
[M+H]".

[0553] Step 3:

[0554] Trifluoromethanesulfonic acid solution (3 mL) was added to a solution of compound A45-2 (300.0
mg, 0.56 mmol) in trifluoroacetic acid (3 mL), and the reaction mixture was stirred at room temperature for 4
h. The reaction mixture was separated for purification by reverse phase chromatography (acetonitrile/10 M
aqueous ammonium bicarbonate solution = 2.3/1) to give a white solid A45-3 (100.0 mg, yield 56%). LCMS
(ESD m/z = 340.3 [M+H]".

[0555] Step 4:
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[0556] To a solution of compound A45-3 (15.4 mg, 0.048 mmol) in N,N-dimethylformamide (1 mL), SM2
(15.0 mg, 0.029), HATU (13.2 mg, 0.034 mmol) and DIPEA (18.7 mg, 0.14 mmol) were added. The reaction
mixture was stirred at room temperature for 3 h. The reaction mixture was separated for purification by reverse
phase chromatography (acetonitrile/0.1% aqueous formic acid solution = 2.3/1) to give a yellow solid A45
(5.8 mg, yield 24%). LCMS (ESI) m/z = 820.1 [M+H]". "H NMR (400 MHz, DMSO-ds) § 10.47 (s, 1H), 10.23
(s, 1H), 8.76 (s, 1H), 8.30 (s, 2H), 8.38 - 8.32 (m, 2H), 8.04 (s, 1H), 7.92 (d, J = 8.8 Hz, 1H), 7.85 (dd, J: =
8.4 Hz, J,=2.4 Hz, 1H), 7.48 — 7.44 (m, 2H), 7.25 (s, 1H), 3.96 (s, 3H), 3.83 — 3.80(m, 4H), 3.74 (t, /= 6.8

Hz, 2H), 3.49 — 3.47 (m, 2H), 2.76 (t, J= 6.8 Hz, 2H), 2.58 — 2.51 (m, 2H).
[0557] Example 46 Synthesis of Compound A46:

O
; HATU, DIPEA
g"‘) DMF, 1, 16 h

[0558] Compound A46 (15.0 mg, yield 61%) was synthesized according to the synthesis method of
compound A1 described in Example 1. LCMS (ESI) m/z = 799.5 [M+H]". 'H NMR (400 MHz, DMSO-d) &

A46

10.29 (s, 1H), 10.18 (s, 1H), 8.74 (s, 1H), 8.47 (d, J= 7.6 Hz, 1H), 8.29 (d, /= 8.4 Hz, 1H), 7.95 (d, /= 8.4
Hz, 2H), 7.91 — 7.80 (m, 3H), 7.45 (q, J = 8.0 Hz, 1H), 7.25 (s, 1H), 7.16 (d, J = 8.8 Hz, 2H), 6.97 (d,J=9.2
Hz, 2H), 4.51 — 4.44 (m, 1H), 3.72 (t, J = 6.4 Hz, 2H), 3.24 — 3.14 (m, 2H), 3.14 — 3.03 (m, 2H), 2.71 (t,J =
6.8 Hz, 2H), 2.27 — 2.22 (m, 2H), 1.93 — 1.88 (m, 2H), 1.80 — 1.62 (m, 4H).

[0559] Example 47 Synthesis of Compound A47:
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[0560] Step 1:
[0561] To a solution of compound 1-(N-Boc-aminoethyl)piperazine (2.7 g, 11.7 mmol) in dimethyl
sulfoxide (15 mL) at room temperature, 4-bromoiodobenzene (3 g, 10.6 mmol), potassium carbonate (2.93 g,
21.2 mmol), cuprous iodide (404 mg, 2.12 mmol), and L-proline (244 mg, 2.12 mmol) were added. The
reaction mixture was heated to 80°C under argon protection and stirred for 16 h. After the addition of water,
the reaction mixture was extracted with ethyl acetate, dried over anhydrous sodium sulfate, and concentrated
under reduced pressure. The residue was separated for purification by silica gel column chromatography (ethyl
acetate/petroleum ether = 1:3) to give a white solid A47-1 (2.8 g, yield 69%). LCMS (ESI) m/z=384.9 [M+H]".
[0562] Step 2:

[0563] To a solution of compound A47-1 (400 mg, 1.04 mmol) in dioxane (10 mL) and water (1 mL), 2,6-
bis(phenylmethoxy)-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-pyridine (456 mg, 10.6 mmol), cesium
carbonate (678 mg, 2.08 mmol), and [1,1'-bis(diphenylphosphino)ferrocene]dichloropalladium, complex with
dichloromethane (85 mg, 0.1 mmol) were added at room temperature. The reaction mixture was heated to
100°C under argon protection and stirred for 16 h. After the addition of water, the reaction mixture was
extracted with ethyl acetate, dried over anhydrous sodium sulfate, and concentrated under reduced pressure.
The residue was separated for purification by silica gel column chromatography (ethyl acetate/petroleum ether
= 1:2) to give a white solid A47-2 (298 mg, yield 48%). LCMS (ESI) m/z = 595.2 [M+H]".

[0564] Step 3:

[0565] 10% palladium on carbon (50 mg, 0.05 mmol) was added to a solution of compound A47-2 (298 mg,
0.5 mmol) in methanol (5 mL) at room temperature. The atmosphere was replaced with hydrogen 3 times, and
the mixture was heated to 35°C and stirred for 16 h. The reaction mixture was filtered, and the filtrate was

concentrated under reduced pressure to give a white solid A47-3 (153 mg, yield 73%). LCMS (ESI) m/z =
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417.1 [M+H]".

[0566] Step 4:

[0567] HCI (4 M in dioxane, 0.5 mL) was added to a solution of compound A47-3 (30 mg, 0.07 mmol) in
dichloromethane (2 mL) at room temperature. The reaction mixture was stirred at 30°C for 1 h. The reaction
mixture was concentrated under reduced pressure to give a light yellow solid A47-4 (23 mg, yield 99%).
LCMS (ESI) m/z = 317.2 [M+H]".

[0568] Step 5:

[0569] SM2 (15 mg, 0.03 mmol), HATU (14 mg, 0.04 mmol) and DIPEA (12.2 mg, 0.09 mmol) were added
to a solution of compound A47-4 (23 mg, 0.07 mmol) in N, N-dimethylformamide (2 mL) at room temperature.
The reaction mixture was stirred at room temperature for 2 h. The reaction mixture was separated for
purification by reverse phase chromatography (acetonitrile/10 M aqueous ammonium bicarbonate solution) to
give a light yellow solid A47 (13.3 mg, yield 54.2%). LCMS (ESI) m/z= 817.1 [M+H]*. '"H NMR (400 MHz,
DMSO-ds) 6 10.77 (s, 1H), 10.19 (s, 1H), 8.71 (s, 1H), 8.34 — 8.27 (m, 2H), 7.97 (s, 1H), 7.89 (d, /= 8.8 Hz,
1H), 7.82 (dd, J1 = 8.0 Hz, J»= 2.0 Hz, 1H), 7.46 — 7.38 (m, 2H), 7.21 (s, 1H), 7.06 (d, J = 8.0 Hz, 2H), 6.92
(d, /= 8.0 Hz, 2H), 3.93 (s, 3H), 3.76 — 3.70 (m, 1H), 3.49 — 3.41 (m, 2H), 3.20 — 3.12 (m, 4H), 2.69 — 2.63
(m, 2H), 2.62 — 2.57 (m, 4H), 2.57 — 2.53 (m, 2H), 2.18 —2.08 (m, 1H), 2.06 — 1.96 (m, 1H).

[0570] Example 48 Synthesis of Compound A48:

NH N

0]
O:'—%N HN HN p
H2 1) acrylic acid, Tol \ o= o= HN
110 UC 18 hr HCI (2 M) N MsCI, TEA N Boc
—_— —_— .
2)Acetlc acid, urea N
110 °C, 18 hr P

HO MsO ‘Boc

s
F N
TFA ‘%NH

HoN

Ad8:3
[0571] Step 1:
[0572] Compound A48-1 was synthesized according to the synthesis method of compound A8 described in
Example 8. LCMS (ESI) m/z =313.1 [M+H]".

[0573] Step 2:

[0574] DIPEA (496.54 mg, 3.84 mmol, 669.20 pL) and 3-N-tert-butoxycarbonylaminocyclobutylamine
(441.12 mg, 2.56 mmol) were added to a solution of A48-1 (400 mg, 1.28 mmol) in N, N-dimethylformamide
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(4 mL) at room temperature. The reaction mixture was stirred at 80°C for 4 h. With addition of saturated brine,
the reaction mixture was extracted with ethyl acetate, and the organic phase then was dried over anhydrous
sodium sulfate, filtered, and concentrated. The crude product was separated for purification by silica gel
column chromatography (dichloromethane/methanol = 20:1) to give a white solid A48-2 (150 mg, yield
30.1%). LCMS (ESI) m/z = 389.0 [M+H]*.

[0575] Step 3:

[0576] Trifluoroacetic acid (1.49 g, 13.07 mmol, 1 mL) was added to a solution of A48-2 (60 mg, 154.46
pumol) in dichloromethane (2 mL) at room temperature. The reaction mixture was stirred at room temperature
for 2 h. The reaction mixture was directly concentrated under reduced pressure to give a crude colorless oil
A48-3 (60 mg) which was directly used in the next step. LCMS (ESI) m/z = 289.1 [M+H]".

[0577] Step 4:

[0578] Compound A48 (10 mg, yield 43.8%) was synthesized according to the synthesis method of
compound A1 described in Example 1. LCMS (ESI) m/z = 789.5 [M+H]". 'H NMR (400 MHz, DMSO-d) &
10.33 (s, 1H), 10.18 (s, 1H), 8.72 (s, 1H), 8.32 (d, J = 7.8 Hz, 1H), .8.25 (d, /= 7.8 Hz, 1H ), 7.94 (s, 1H),
7.86 —7.71 (m, 2H), 7.46 — 7.37 (m, 2H), 7.23 (s, 6H), 4.44 (m, 1H), 3.93 (s, 3H), 3.76 (t, J = 6.6 Hz, 2H),
3.58 (t,J="7.0 Hz, 2H), 2.93 (t, J= 7.0 Hz, 2H), 2.74 — 2.54 (m, 6H).

[0579] Example 49 Synthesis of Compound A49:
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[0580] Compound A49 (5.0 mg, yield 21%) was synthesized according to the synthesis method of
compound A27 described in Example 27. LCMS (ESI) m/z = 801.5 [M+H]". '"H NMR (400 MHz, DMSO-ds)
6 10.34 (s, 1H), 10.08 (s, 1H), 8.70 (s, 1H), 8.29 (d, /= 8.4 Hz, 1H), 7.89 (s, 1H), 7.81 (d, J = 8.4 Hz, 1H),
7.47—-17.38 (m, 1H), 7.37 - 7.30 (m, 1H), 7.28 — 7.19 (m, 6H), 4.05 (s, 2H), 4.00 (s, 2H), 3.82 (s, 3H), 3.76 (t,
J=6.6 Hz, 2H), 3.49 (s, 2H), 3.29 (s, 2H), 3.24 (d, J = 7.4 Hz, 2H), 2.69 (t, J= 6.6 Hz, 2H).

[0581] Example 50 Synthesis of Compound A50:
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[0582] Compound A50 (5.5 mg, yield 24.2%) was synthesized according to the synthesis method of
compound A6 described in Example 6. LCMS (ESI) m/z = 784.4 [M+H]". 'H NMR (400 MHz, DMSO-d) &
10.40 (s, 1H), 10.17 (s, 1H), 8.71 (s, 1H), 8.32 (d, /= 8.0 Hz, 1H), 8.28 (d, /= 8.0 Hz, 1H), 7.94 (s, 1H), 7.85
—7.73 (m, 2H), 7.47 — 7.26 (m, 6H), 7.22 (s, 1H), 4.72 (m, 1H), 3.93 (s, 3H), 3.80 (t, J= 6.6 Hz, 2H), 3.38 —
3.34 (m, 1H), 2.70 (t, J = 6.6 Hz, 2H), 2.47 — 2.38 (m, 4H).
[0583] Example 51 Synthesis of Compound A51:
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[0584] Compound AS51 (5.0 mg, yield 22%) was synthesized according to the synthesis method of
compound A6 described in Example 6. LCMS (ESI) m/z = 784.2 [M+H]". '"H NMR (400 MHz, DMSO-d) &
10.45 (s, 1H), 10.21 (s, 1H), 8.75 (s, 1H), 8.35 — 8.30 (m, J = 7.6 Hz, 2H), 7.97 (s, 1H), 7.85 (d, J = 8.4 Hz,
1H), 7.78 (d, J= 8.4 Hz, 1H), 7.50 — 7.43 (m, J= 7.6 Hz, 4H), 7.38 (s, 1H), 7.35 (s, 1H), 7.25 (s, |H), 4.75 —
4.70 (m, 1H), 3.96 (s, 3H), 3.84 (t, J = 6.4 Hz, 2H), 3.38 — 3.34 (m,1H), 2.76 — 2.74 (t, J = 6.4 Hz, 2H), 2.49
—2.45 (m, 4H).

[0585] Example 52 Synthesis of Compound A52:
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[0586] Compound AS2 (13 mg, yield 55.6%) was synthesized according to the synthesis method of
compound A6 described in Example 6. LCMS (ESI) m/z = 742.0 [M+H]". 'H NMR (400 MHz, DMSO-d) &
10.41 (s, 1H), 10.18 (s, 1H), 8.73 (s, 1H), 8.63 (d, J= 7.6 Hz, 1H ), 8.32 (d, /= 7.6 Hz, 1H), 7.94 — 7.82 (m,
5H), 7.61 —7.53 (m, 1H), 7.43 — 7.24 (m, 5H), 7.17 (t, J= 8.9 Hz, 2H), 4.77 — 4.65 (m, 0.7H), 4.48 — 4.35 (m,
0.3 H), 3.84 — 3.75 (m, 2H), 3.38 — 3.34 (m, 0.7 H), 3.05 — 2.95 (m, 0.3 H), 2.74 — 2.62 (m, 3H), 2.55 - 2.51
(m, 1H), 2.48 — 2.37 (m, 1.4H), 2.34 —2.22 (m, 0.6H).

[0587] Example 53 Synthesis of Compound A53:
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[0588] Compound A53 (6.0 mg, yield 27%) was synthesized according to the synthesis method of
compound A6 described in Example 6. LCMS (ESI) m/z = 742.23 [M+H]*. '"H NMR (400 MHz, DMSO-ds)
5 10.46 (s, 1H), 10.21 (s, 1H), 8.77 (s, 1H), 8.62 (d, J=7.2 Hz, 1H), 8.37 — 8.33 (m, 1H), 7.95 — 7.83 (m, 6H),
7.60 —7.56 (m, 1H), 7.48 — 7.42 (m, 1H),7.37 - 7.31 (m, 3H), 7.22 — 7.17 (m, 2H), 4.74 — 4.72 (m, 1H), 3.85
(t,J=6.4Hz, 2H), 3.31 — 3.29 (m, 1H), 2.74 — 2.65 (m, 3H), 2.51 — 2.34 (m, 3H).
[0589] Example 54 Synthesis of Compound A54:
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[0590] Step 1:

[0591] To a solution of compound tert-butyl 7-azaspiro[3.5]nonane-2-carbamate (200.0 mg, 0.89 mmol) in
dimethyl sulfoxide (2 mL), 2-fluoro-5-iodopyridine (215.6 mg, 0.89 mmol) and DIPEA (1.3 g, 2.69 mmol)
were added at room temperature. The reaction mixture was stirred at 110°C for 4 h. The reaction mixture was
separated for purification by reverse phase chromatography (acetonitrile/0.1% aqueous formic acid solution)
to give a yellow solid A54-1 (284 mg, 71%). LCMS (ESI) m/z = 444.0 [M+H]". "H NMR (400 MHz, DMSO-
ds) 6 8.21 (d,J=2.4 Hz, 1H), 7.70 (dd, J1=9.0 Hz, J,=2.4 Hz, 1H), 7.11 (d, J= 8.0 Hz, 1H), 6.73 (d, /= 9.0
Hz, 1H), 3.98 — 3.88 (m, 1H), 3.47 — 3.41 (m, 2H), 3.39 — 3.34 (m, 2H), 2.13-2.08 (m, 2H), 1.68 — 1.63 (m,
2H), 1.52 (t, J= 5.6 Hz, 2H), 1.49 — 1.43 (m, 2H), 1.37 (s, 9H).

[0592] Step 2:

[0593] At room temperature, 3-(4-methoxybenzyl)-dihydropyrimidine-2,4 (1H,3H)-dione (162.7 mg, 0.69
mmol), trans-(1R, 2R)-N,N'-dimethyl-1,2-cyclohexanediamine (89.8 mg, 0.63 mmol), cesium carbonate
(411.5 mg, 1.26 mmol) and cuprous iodide (24.0 mg, 0.12 mmol) were added to a solution of compound A54-
1 (280 mg, 0.63 mmol) in 1,4-dioxane (10 mL). The reaction mixture was stirred at 110°C for 14 h. After the
addition of water, the reaction mixture was extracted with ethyl acetate, dried over anhydrous sodium sulfate
and concentrated to remove the solvent, and the residue was separated for purification by silica gel column
chromatography (dichloromethane/methanol = 10:1) to give a yellow solid A54-2 (270 mg, 77%). '"H NMR
(400 MHz, DMSO-dps) 6 8.03 (d, J=2.6 Hz, 1H), 7.46 (dd, J1=9.0 Hz, .= 2.8 Hz, 1H), 7.21 (d, /= 8.2 Hz,
2H), 7.11 (d, J="7.9 Hz, 1H), 6.86 — 6.81 (m, 3H), 4.78 (s, 2H), 3.94 (q, J= 8.0 Hz, 1H), 3.72 (s, 3H), 3.70 —
3.68 (m,2H), 3.46 (t, J = 3.6 Hz, 2H), 3.38 t, J = 3.76 Hz, 2H), 2.87 (t, J = 6.6 Hz, 2H), 2.12 (t, /= 9.6 Hz,
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2H), 1.67 (t, J= 10.0 Hz, 2H), 1.55 (t, J= 6.0 Hz, 2H), 1.48 (t, J = 6.0 Hz, 2H), 1.37 (s, 9H).

[0594] Step 3:
[0595] At 0°C, trifluoroacetic acid (1 mL) and trifluoromethanesulfonic acid (0.2 mL) were added to

compound A54-2 (220.0 mg, 0.40 mmol), and the reaction mixture was stirred at 25°C for 14 h. The reaction
mixture was adjusted to about pH 8 with saturated potassium bicarbonate, and separated for purification by
reverse phase chromatography (acetonitrile/10 M aqueous ammonium bicarbonate solution) to give a white
solid A54-3 (100 mg, 75%). LCMS (ESI) m/z = 330.1 [M+H]".

[0596] Step 4:

[0597] To a solution of compound A54-3 (19.0 mg, 0.057 mmol) in N,N-dimethylformamide (1 mL), SM2
(15.0 mg, 0.029 mmol), HATU (13.2 mg, 0.034 mmol) and DIPEA (18.7 mg, 0.14 mmol) were added. The
reaction mixture was stirred at room temperature for 2 h. The reaction mixture was separated for purification
by reverse phase chromatography (acetonitrile/0.1% aqueous formic acid solution = 2.3/1) to give a yellow
solid A54 (13.7 mg, yield 57%). LCMS (ESI) m/z = 830.6 [M+H]". '"H NMR (400 MHz, DMSO-d) & 10.33
(s, 1H), 10.17 (s, 1H), 8.72 (s, 1H), 8.30 (d, /= 8.5 Hz, 1H), 8.12 (d, /= 7.4 Hz, 1H), 8.04 (d, /=2.6 Hz, 1H),
7.94 (s, 1H), 7.82 (dd, J1 = 8.4 Hz, J, = 2.2 Hz, 1H), 7.75 (d, J = 8.6 Hz, 1H), 7.49 — 7.39 (m, 3H), 7.22 (s,
1H), 6.85 (d, J=9.0 Hz, 2H), 4.47 — 4.37 (m, 1H), 3.93 (s, 3H), 3.69 (t, /= 6.6 Hz, 2H), 3.54 —3.52 (m, 2H),
3.48 —3.45 (m, 2H), 2.69 (t, J = 6.6 Hz, 2H), 2.29 — 2.24 (m, 2H), 1.85 — 1.79 (m, 2H), 1.64 — 1.62 (m, 2H),
1.58 — 1.54 (m 2H).

[0598] Example 55 Synthesis of Compound A5S:

HATU,DIPEA
DMF

H2N Sm1
[0599] Compound AS55 (5.7 mg, yield 22%) was synthesized according to the synthesis method of
compound A1 described in Example 1. LCMS (ESI) m/z = 788.5 [M+H]". 'H NMR (400 MHz, DMSO-d) &
10.33 (s, 1H), 10.16 (s, 1H), 8.73 (s, 1H), 8.44 (d, /= 7.4 Hz, 1H), 8.30 (d, /= 8.4 Hz, 1H), 8.04 (d, J = 2.7
Hz, 1H), 7.93-7.81 (m, 5H), 7.58 — 7.51 (m, 1H), 7.47 (dd, J= 9.0, 2.6 Hz, 1H), 7.34 (d, /= 2.0 Hz, 1H), 7.17
(t, J=8.6 Hz, 2H), 6.85 (d, /= 9.0 Hz, 1H), 4.45 (q, /= 8.0 Hz, 1H), 3.69 (t, /= 6.6 Hz, 2H), 3.53 — 3.50 (m,
2H), 3.45 —3.43 (m, 2H), 2.69 (t, J= 6.8 Hz, 2H), 2.29 — 2.24 (m, 2H), 1.94 — 1.89 (m, 2H), 1.67 — 1.62 (m,
2H), 1.59 — 1.57 (m, 2H).

[0600] Example 56 Synthesis of Compound A56:
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[0601] Step 1:

[0602] Sodium periodate (449.55 mg, 2.10 mmol) and ammonium acetate (1.08 g, 14.01 mmol) were added
to a mixed solution of compound A18-2 (443.00 mg, 1.40 mmol) in methanol (20.0 mL) and water (10.0 mL)
at room temperature. The reaction mixture was stirred at 25°C for 12 h. Solid impurities were removed by
suction filtration, and the filtrate was concentrated, and separated for purification by a silica gel column
(dichloromethane/methanol = 10:1) to give a white solid A56-1 (285 mg, yield 86.92%). LCMS (ESI) m/z =
235.1 [M+H]".

[0603] Step 2:

[0604] To a mixed solution of compound A56-1 (250.00 mg, 1.07 mmol) in dimethyl sulfoxide (7.0 mL)
and acetonitrile (30.0 mL), 2-azaspiro[3.5]nonan-7-one (446.11 mg, 3.20 mmol), copper acetate (250 mg, 1.38
mmol), triethylamine (1.08 g, 10.68 mmol), and 4 A molecular sieve (1.5 g) were added at room temperature.
The reaction mixture was stirred at 25°C for 12 h. The reaction mixture was filtered to remove solid impurities,
and the filtrate was concentrated. After the addition of water, the reaction mixture was extracted with
dichloromethane, and the layers were separated. The organic phase was washed with saturated brine, dried
over anhydrous sodium sulfate, concentrated under reduced pressure to remove the solvent, and separated for
purification by a silica gel chromatography column (dichloromethane/methanol = 10:1) to give a green solid
A56-3 (256 mg, yield 73.20%). LCMS (ESI) m/z = 328.1 [M+H]".

[0605] Step 3:

[0606] To a mixed solution of compound A56-3 (58.00 mg, 177.17 umol) in methanol (5.0 mL) and
acetonitrile (2.0 mL) at room temperature, ammonium acetate (68.21 mg, 885.83 pmol) and sodium
cyanoborohydride (33.40 mg, 531.50 umol) were added. The reaction mixture was stirred at 25°C for 12 h.

The solvent was removed by concentration under reduced pressure, and the residue was separated for
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purification by reverse-phase preparative chromatography (acetonitrile/0.1% aqueous formic acid solution =
25%) to give a light green solid A56-4 (15 mg, yield 25.78%). LCMS (ESI) m/z = 328.2 [M+H]".

[0607] Step 4:

[0608] To a solution of compound A56-4 (15.00 mg, 45.67 pmol) in N, N-dimethylformamide (2 mL) at
room temperature, SM1 (5.00 mg, 10.49 umol), HATU (7.97 mg, 20.97 umol), and DIPEA (8.13 mg, 62.91
umol) were added. The reaction mixture was stirred at room temperature for 2 h. Reverse-phase preparative
chromatography (acetonitrile/10 M aqueous ammonium bicarbonate solution = 1.5/1) was used to separate for
purification to give a white solid A56 (6.36 mg, yield 77.05%). LCMS (ESI) m/z = 787.51 [M+H]". '"H NMR
(400 MHz, DMSO-ds) 6 10.23 (s, 1H), 10.15 (s, 1H), 8.73 (s, 1H), 8.30 (d, /= 8.4 Hz, 1H), 8.04 (d, /= 8.0
Hz, 1H), 7.96 — 7.86 (m, 3H), 7.83 (d, J= 8.8 Hz, 2H), 7.61 — 7.46 (m, 1H), 7.34 (s, 1H), 7.18 (d, /= 8.4 Hz,
2H), 7.10 (d, J = 8.0 Hz, 2H), 6.43 (d, J = 8.4 Hz, 2H), 3.79 (bs, 1H), 3.67 (t, J = 6.8 Hz, 2H), 3.59 (s, 2H),
3.51 (s, 2H), 2.67 (t, J = 6.8 Hz, 2H), 1.99 — 1.95 (m, 2H), 1.82 — 1.80 (m, 2H), 1.66 — 1.60 (m, 2H), 1.50 —
1.43 (m, 2H).

[0609] Example 57 Synthesis of Compound A57:
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[0610] Compound AS7 (6.29 mg, yield 78.72%) was synthesized according to the synthesis method of
compound A1 described in Example 1. LCMS (ESI) m/z = 829.01 [M+H]*. 'H NMR (400 MHz, DMSO-ds)
510.24 (s, 1H), 10.19 (s, 1H), 8.72 (s, 1H), 8.31 (d, /= 8.8 Hz, 1H), 7.96 (s, 1H), 7.89 — 7.76 (m, 3H), 7.50 —
7.38 (m, 2H), 7.22 (s, 1H), 7.10 (d, J = 8.0 Hz, 2H), 6.42 (d, J = 8.0 Hz, 2H), 3.93 (s, 3H), 3.82 (bs, 1H), 3.67
(t, J= 6.4 Hz, 2H), 3.58 (s, 2H), 3.52 (s, 2H), 2.67 (t, J = 6.8 Hz, 2H), 1.94 — 1.83 (m, 4H), 1.70 — 1.64 (m,
2H), 1.46 — 1.43 (m, 2H).

[0611] Example 58 Synthesis of Compound A58:
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[0612] Step 1:

[0613] Compound A58-1 (157.0 mg, 0.40 mmol, synthesized with reference to Example 8) was dissolved
in a mixed solution of acetic acid (2 mL) and water (0.4 mL), sodium cyanate (52.4 mg, 0.81 mmol) was added,
and the reaction mixture was stirred at room temperature for 1 h. The reaction mixture was concentrated to
give compound A58-2 (200.0 mg, yellow solid, crude product). LCMS (ESI) m/z = 433.1 [M+H]".

[0614] Step 2:

[0615] Compound A58-2 (174.0 mg, 0.40 mmol) was dissolved in tetrahydrofuran (4 mL), potassium
trimethylsilanolate was added to adjust the pH to about 9, and the reaction mixture was stirred at room
temperature for 1 h. The reaction mixture was adjusted to weak acidity with acetic acid, and concentrated to
give a crude product. The crude product was purified by column chromatography to give compound AS58-3
(167.0 mg, yellow solid, crude product). LCMS (ESI) m/z = 401.2 [M+H]".

[0616] Step 3:
[0617] Compound A58-3 (80.0 mg, 0.20 mmol) was dissolved in dichloromethane (3 mL), trifluoroacetic

acid (1.5 mL) was added, and the reaction mixture was stirred at 25°C for 2 h. The reaction mixture was
concentrated to remove the solvent to give A58-4 (100.0 mg, yellow solid, crude product, trifluoroacetate).
LCMS (ESI) m/z = 301.3 [M+H]".

[0618] Step 7:

[0619] To a solution of compound A58-4 (23.9 mg, 0.058 mmol) in N,N-dimethylformamide (2 mL), SM2
(15.0 mg, 0.029 mmol), HATU (16.5 mg, 0.043 mmol) and DIPEA (11.2 mg, 0.087 mmol) were added. The

reaction mixture was stirred at room temperature for 3 h. The reaction mixture was separated for purification
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by reverse phase chromatography (acetonitrile/10 M aqueous ammonium bicarbonate solution) to give yellow
solid A58 (10.0 mg, yield 43%). LCMS (ESI) m/z = 800.9 [M+H]". "H NMR (400 MHz, DMSO-ds) & 10.26
(s, 1H), 10.21 (s, 1H), 8.75 (s, 1H), 8.33 (d, /= 8.4 Hz, 1H), 8.17 (d, J= 7.6 Hz, 1H), 7.97 (s, 1H), 7.85 (dd,
J1=84Hz, J,=2.4Hz 1H), 7.79 (d, J = 8.4 Hz, 1H), 7.51 — 7.36 (m, 2H), 7.25 (s, 1H), 7.18-7.06 (m, 2H),
6.51 —6.36 (m, 2H), 4.48 —4.28 (m, 1H), 3.96 (s, 3H), 3.91 (s, 2H), 3.80 (s, 2H), 3.69 (t, /= 6.4 Hz, 2H), 2.70
(t, J=6.8 Hz, 2H), 2.60 — 2.55 (m, 2H), 2.33 — 2.28 (m, 2H).

[0620] Example 59 Synthesis of Compound A59:
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[0621] Compound AS9 (14.5 mg, yield 61%) was synthesized according to the synthesis method of
compound A1 described in Example 1. LCMS (ESI) m/z =758.96 [M+H]". 'H NMR (400 MHz, DMSO-ds)
5 10.26 (s, 1H), 10.20 (s, 1H), 8.76 (s, 1H), 8.50 (d, J= 7.2 Hz, 1H), 8.33 (d, J = 8.4 Hz, 1H), 8.00-7.77 (m,
5H), 7.61 — 7.53 (m, 1H), 7.37 (d, /= 2.0 Hz, 1H), 7.27 — 7.17 (m, 2H), 7.13 (d, /= 8.0 Hz, 2H), 6.45 (d, J =
8.4 Hz, 2H), 4.41 — 4.35 (m, 1H), 3.92 (s, 2H), 3.81 (s, 2H), 3.69 (t, J = 6.4 Hz, 2H), 2.70 (t, J= 6.8 Hz, 2H),
2.63 —2.55 (m, 2H), 2.36 — 2.31 (m, 2H).

[0622] Example 60 Synthesis of Compound A60:
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[0623] Compound A60 (21.0 mg, yield 88%) was synthesized according to the synthesis method of
compound A54 described in Example 54. LCMS (ESI) m/z = 760.5 [M+H]". '"H NMR (400 MHz, DMSO-ds)
5 10.36 (s, 1H), 10.20 (s, 1H), 8.76 (s, 1H), 8.49 (d, /= 7.2 Hz, 1H), 8.33 (d,J= 8.4 Hz, 1H), 8.04 (d, /=2.4
Hz, 1H), 7.99 — 7.82 (m, 5H), 7.65 — 7.47 (m, 2H), 7.37 (d, /= 2.0 Hz, 1H), 7.20 (t, /= 8.8 Hz, 2H), 6.43 (d,
J=28.8 Hz, 1H), 4.41 — 4.39 (m, 1H), 4.05 (s, 2H), 3.94 (s, 2H), 3.71 (t,J = 6.4 Hz, 2H), 2.72 (t, /= 6.8 Hz,
2H), 2.61 — 2.56 (m, 2H), 2.41 — 2.25 (m, 2H).

[0624] Example 61 Synthesis of Compound A61:
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[0625] Compound A61 (7.82 mg, yield 47.31%) was synthesized according to the synthesis method of
compound A54 described in Example 54. LCMS (ESI) m/z = 788.4 [M+H]". 'H NMR (400 MHz, DMSO-ds)
5 10.33 (s, 1H), 10.15 (s, 1H), 8.73 (s, 1H), 8.30 (d, /= 8.4 Hz, 1H), 8.10 — 7.97 (m, 2H), 7.92 — 7.80 (m, 5H),
7.62 — 7.43 (m, 2H), 7.34 (d, /= 2.4 Hz, 1H), 7.23 — 7.09 (m, 2H), 6.41 (d, /= 8.8 Hz, I1H), 3.87 — 3.74 (m,
1H), 3.74 — 3.65 (m, 4H), 3.63 (s, 2H), 2.70 (t,J = 6.8 Hz, 2H), 1.99 — 1.96 (m, 2H), 1.82 — 1.80 (m, 2H), 1.66
—1.61 (m, 2H), 1.52 — 1.44 (m, 2H).
[0626] Example 62 Synthesis of Compound A62:
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[0627] Compound A62 (10.0 mg, yield 42%) was synthesized according to the synthesis method of
compound A1 described in Example 1. LCMS (ESI) m/z = 758.9 [M+H]". '"H NMR (400 MHz, DMSO-d) &
10.33 (s, 1H), 10.20 (s, 1H), 8.76 (s, 1H), 8.50 (d, /= 7.6 Hz, 1H), 8.33 (d, /= 8.8 Hz, 1H), 8.00-7.78 (m, SH),
7.58 (t,J=7.6 Hz, 1H), 7.37 (d, /=2.0 Hz, 1H), 7.26 — 7.13 (m, 3H), 6.64 (d, J= 8.0 Hz, 1H), 6.40 (s, 1H),
6.34 (d, /= 8.4 Hz, 1H), 4.44 — 4.39 (m, 1H), 3.92 (s, 2H), 3.80 (s, 2H), 3.78 — 3.74 (m, 2H), 2.74 — 2.69 (m,
2H), 2.62 — 2.56 (m, 2H), 2.40 — 2.33 (m, 2H).

[0628] Example 63 Synthesis of Compound A63:
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[0629] Step 1:

[0630] Compound A63-1 (4.00 g, 14.86 mmol, synthesized with reference to Example 8) and compound
bis(pinacolato)diboron (7.52 g, 29.73 mmol) were dissolved in a dioxane solution (40 mL), and potassium
acetate (3.65 g, 37.16 mmol) and [1,1'-bis(diphenylphosphino)ferrocene]dichloropalladium, complex with
dichloromethane (1.21 g, 1.49 mmol) were added. The reaction mixture was stirred at 90°C for 16 h. After the
addition of water (100 mL), the reaction mixture was extracted with ethyl acetate (150 mL*3). The organic
phases were pooled, washed with saturated brine (150 mL), dried over anhydrous sodium sulfate, filtered, and
the filtrate was concentrated to give a crude product. The crude product was purified by column
chromatography to give compound A63-2 (3.45 g, brown solid). LCMS (ESI) m/z=317.3 [M+H]".

[0631] Step 2:

[0632] Compound A63-2 (3.45 g, 10.91 mmol) was dissolved in a mixed solution of methanol (100 mL)
and water (50 mL), and sodium periodate (3.50 g, 16.37 mmol) and ammonium acetate (8.40 g, 109.12 mmol)
were added. The reaction mixture was stirred at 25°C for 12 h. The reaction mixture was concentrated to give
a crude product. The crude product was separated for purification by reverse phase chromatography
(acetonitrile/0.1% aqueous formic acid solution) to give A63-3 (0.40 g, white solid). LCMS (ESI) m/z =235.2
[M+H]*.

[0633] Step 3:

[0634] Compound A63-3 (50.0 mg, 0.21 mmol) was dissolved in acetonitrile (2 mL) and dimethyl sulfoxide
(0.2 mL), and tert-butyl N-(2-azaspiro[3.3]heptan-6-yl)carbamate (45.4 mg, 0.21 mmol), copper acetate (34.1
mg, 0.28 mmol) and triethylamine (216.2 mg, 2.14 mmol) were added. The reaction mixture was stirred at
25°C for 16 h. The reaction mixture was concentrated, after the addition of water (20 mL), the mixture was
then extracted with dichloromethane (20 mL*3). The organic phases were pooled, washed with saturated brine
(30 mL), dried over anhydrous sodium sulfate, filtered, and the filtrate was concentrated to give a crude product.

The crude product was purified by column chromatography to give compound A63-4 (45 mg, yellow solid).
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LCMS (ESI) m/z =401.3 [M+H]".

[0635] Step 4:

[0636] At room temperature, compound A63-4 (91.0 mg, 0.23 mmol) was dissolved in dichloromethane (3
mL), trifluoroacetic acid (1.5 mL) was added, and the reaction mixture was stirred at 25°C for 2 h. The reaction
mixture was concentrated to remove the solvent to give A63-5 (100.0 mg, yellow solid, crude product,
trifluoroacetate). LCMS (ESI) m/z = 301.3 [M+H]".

[0637] Step 5:
[0638] A63-6 (15.0 mg, 0.031 mmol, synthesized with reference to patent W0O2008063525), HATU (17.5

mg, 0.046 mmol) and N,N-diisopropylethylamine (11.9 mg, 0.092 mmol) were added to a solution of
compound A63-5 (25.4 mg, 0.061 mmol) in N, N-dimethylformamide (2 mL). The reaction mixture was stirred
at room temperature for 16 h. The reaction mixture was separated for purification by reverse phase
chromatography (acetonitrile/10 M aqueous ammonium bicarbonate solution) to give yellow solid A63 (10.0
mg, yield 42%). LCMS (ESI) m/z = 771.4 [M+H]". 'H NMR (400 MHz, DMSO-ds) 8 10.33 (s, 1H), 10.19 (s,
1H), 8.73 (s, 1H), 8.49 (d, /= 7.2 Hz, 1H), 8.29 (d, J = 8.4 Hz, 1H), 7.94 (d, J = 8.8 Hz, 2H), 7.91 — 7.80 (m,
3H), 7.45 (q, J = 8.0 Hz, 1H), 7.24 (s, 1H), 7.19 (t, J= 8.0 Hz, 1H), 6.71 — 6.57 (m, 1H), 6.40 (t, /= 2.0 Hz,
1H), 6.33 (d, /= 8.4 Hz, 1H), 4.41 — 4.39 (m, 1H), 3.91 (s, 2H), 3.80 (s, 2H), 3.76 (t, /= 6.4 Hz, 2H), 2.71 (4,
J=6.8 Hz, 2H), 2.62 — 2.64 (m, 2H), 2.35 — 2.31 (m, 2H).

[0639] Example 64 Synthesis of Compound A64:
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[0640] Step 1:
[0641] At room temperature, to a solution of compound A64-1 (100.00 mg, 370.26 pwmol, synthesized with

reference to Example 8) in 1,4-dioxane (2.0 mL), tert-butyl (2-(3-oxopiperazin-1-yl)ethyl)carbamate (180.17
mg, 740.51 pmol), tris(dibenzylideneacetone) dipalladium (67.81 mg, 74.05 pumol), and cesium carbonate
(361.91 mg, 1.11 mmol) were added. The reaction mixture was stirred at 100°C for 12 h under argon protection.

Solid impurities were removed by suction filtration, the filtrate was concentrated, and separated for purification
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by a silica gel column (dichloromethane/methanol = 10:1) to give a gray-yellow solid A64-2 (81 mg, yield
50.59%). LCMS (ESI) m/z = 433.2 [M+H]*.

[0642] Step 2:

[0643] To a solution of compound A64-2 (20.00 mg, 46.25 pmol) in dichloromethane (3.0 mL) at room
temperature, a solution of hydrochloric acid in 1,4-dioxane (4 M, 1.0 mL) was added. The reaction mixture
was stirred at 25°C for 2 h. The solvent was removed by concentration under reduced pressure to give a yellow
solid A64-3 (15 mg, yield 97.59%). LCMS (ESI) m/z = 333.3 [M+H]".

[0644] Step 3:

[0645] To a solution of compound A64-3 (15.00 mg, 46.25 umol) in N,N-dimethylformamide (2.0 mL) at
room temperature, SM1 (8.00 mg, 16.78 pmol), HATU (12.76 mg, 33.55 umol), and DIPEA (13.01 mg, 100.7
umol) were added. The reaction mixture was stirred at room temperature for 2 h. Reverse-phase preparative
chromatography (acetonitrile/10 M aqueous ammonium bicarbonate solution = 1.5/1) was used to separate for
purification to give a white solid A64 (10.78 mg, yield 81.21%). LCMS (ESI) m/z = 791.4 [M+H]*. 'H NMR
(400 MHz, DMSO-ds) 6 10.50 (s, 1H), 10.17 (s, 1H), 8.73 (s, 1H), 8.44 (d, J= 2.8 Hz, 1H), 8.38 — 8.27 (m,
2H), 7.97 — 7.74 (m, TH), 7.63 — 7.47 (m, 1H), 7.34 (d, /=2.4 Hz, 1H), 7.17 (t,J= 9.2 Hz, 2H), 3.88 (t, J =
4.4 Hz, 2H), 3.83 (t, J = 6.8 Hz, 2H), 3.49 — 3.40 (m, 2H), 3.35 (s, 2H), 2.88 (t, /= 5.6 Hz, 2H), 2.73 (t, J =
6.8 Hz, 2H), 2.62 (t, J = 6.4 Hz, 2H).

[0646] Example 65 Synthesis of Compound A65:
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[0647] Compound A65 (10.28 mg, yield 76.29%) was synthesized according to the synthesis method of
compound A1 described in Example 1. LCMS (ESI) m/z = 803.5 [M+H]". 'H NMR (400 MHz, DMSO-d) &
10.51 (s, 1H), 10.16 (s, 1H), 8.70 (s, 1H), 8.43 (d, J= 2.4 Hz, 1H), 8.34 (t, /= 6.0 Hz, 1H), 8.26 (d, /J=8.4
Hz, 1H), 7.94 - 7.77 (m, 7H), 7.42 (q, J = 8.0 Hz, 1H), 7.21 (s, 1H), 3.86 — 3.79 (m, 4H), 3.45 (q, /= 6.0 Hz,
2H), 3.35 (s, 2H), 2.88 (t,J= 5.2 Hz, 2H), 2.73 (t, J = 6.8 Hz, 2H), 2.62 (t, /= 6.8 Hz, 2H).

[0648] Example 66 Synthesis of Compound A66:
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[0649] Compound A66 (6.0 mg, yield 39%) was synthesized according to the synthesis method of
compound A58 described in Example 58. LCMS (ESI) m/z = 803.2 [M+H]". '"H NMR (400 MHz, DMSO-ds)
6 10.39 (s, 1H), 10.19 (s, 1H), 8.75 (s, 1H), 8.33 (d, /= 8.4 Hz, 1H), 8.22 (t, /= 5.6 Hz, 1H), 8.13 (d, /= 2.8
Hz, 1H), 7.95 — 7.88 (m, 3H), 7.83 (d, /= 8.8 Hz, 2H), 7.60 — 7.52 (m, 2H), 7.36 (d, /= 2.4 Hz, 1H), 7.20 (d,
J=28.8 Hz, 2H), 7.07 (d, /= 9.2 Hz, 1H), 3.68 - 3.56 (m, 2H), 3.46 — 3.42 (m, 2H), 2.72 (d, J = 6.6 Hz, 2H)),
2.48 —2.35 (m, 3H), 1.23 (s, 4H).

[0650] Example 67 Synthesis of Compound A67:
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[0651] Compound A67 (7.0 mg, yield 49%) was synthesized according to the synthesis method of
compound A1 described in Example 1. LCMS (ESI) m/z = 815.2 [M+H]+. 'H NMR (400 MHz, DMSO-ds)
6 10.39 (s, 1H), 10.19 (s, 1H), 8.75 (s, 1H), 8.33 (d, /= 8.4 Hz, 1H), 8.22 (t, /= 5.6 Hz, 1H), 8.13 (d, /= 2.8
Hz, 1H), 7.95 - 7.88 (m, 3H), 7.83 (d, J= 8.8 Hz, 2H), 7.60 — 7.52 (m, 2H), 7.36 (d, /= 2.4 Hz, 1H), 7.20 (d,
J=28.8 Hz, 2H), 7.07 (d, J = 9.2 Hz, 1H), 3.74 (d, J = 6.6 Hz, 2H), 3.46 — 3.42 (m, 2H), 2.72(d, J= 6.6 Hz,
2H), 2.45 — 2.43 (m, 3H), 0.98 — 0.82 (m, 4H).

[0652] Example 68 Synthesis of Compound A68:
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[0653] Step 1:
[0654] DIPEA (608.81 mg, 4.71 mmol, 820.49 plL) was added to a solution of tert-butyl 4,7-
diazaspiro[2.5]octane-4-carboxylate (1 g, 4.71 mmol) and  1-(6-fluoropyridin-3-yl)-3-(4-
methoxybenzyl)dihydropyrimidine-2,4(1H,3H)-dione (1.41 g, 4.28 mmol) in dimethyl sulfoxide (7 mL) at
room temperature. The reaction mixture was stirred at 150°C for 2 h under microwave conditions. With
addition of saturated brine for quenching, the reaction mixture was extracted with ethyl acetate, and the organic
phase then was dried over anhydrous sodium sulfate, filtered, and concentrated. The crude product was
separated for purification by silica gel column chromatography (dichloromethane/methanol = 50:1) to give a
yellow solid A68-1 (1.5 g, yield 53.7%). LCMS (ESI) m/z = 522.1 [M+H]".
[0655] Step 2:
[0656] HCI (4 M in dioxane, 3.5 mL) was added to a solution of compound A68-1 (1 g, 1.92 mmol) in
dichloromethane (7 mL) at room temperature. The reaction mixture was stirred at room temperature for 2 h.
The reaction mixture was directly concentrated under reduced pressure to give a crude yellow solid A68-2 (1
g) which was directly used in the next step. LCMS (ESI) m/z = 422.1 [M+H]".
[0657] Step 3:
[0658] DIPEA (306.63 mg, 2.37 mmol, 413.24 pL), acetic acid (284.95 mg, 4.75 mmol), N-tert-
butoxycarbonyl-2-aminoacetaldehyde (566.50 mg, 3.56 mmol) and sodium triacetoxyborohydride (1.51 g,
7.12 mmol) were added to a solution of A68-2 (1 g, 2.37 mmol) in dichloromethane (10 mL) at room
temperature. The reaction mixture was stirred at room temperature for 16 h. The reaction mixture was
quenched with saturated aqueous sodium bicarbonate solution, and extracted with dichloromethane. The
organic phase was dried over anhydrous sodium sulfate, filtered, and concentrated. The crude product was

separated for purification by silica gel column chromatography (dichloromethane/methanol = 50:1) to give a
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yellow oil A68-3 (1.1 g, yield 82.1%). LCMS (ESI) m/z = 565.2 [M+H]*.

[0659] Step 4:

[0660] A68-3 (300 mg, 531.28 pmol) was dissolved in trifluoromethanesulfonic acid solution (2 mL) and
trifluoroacetic acid solution (2 mL) at room temperature. The reaction mixture was stirred at room temperature
for 16 h. The reaction mixture was adjusted to pH 6 with a saturated sodium carbonate solution in an ice bath,
and the resulting solution was directly purified by a reverse phase column to give a white solid A68-4 (130
mg, yield 71.0%). LCMS (ESI) m/z = 345.0 [M+H]".

[0661] Step 5:

[0662] To a solution of A68-4 (21.67 mg, 62.91 umol) in N,N-dimethylformamide (3 mL), DIPEA (12.20
mg, 94.37 umol, 16.44 pL), SM1 (15 mg, 31.46 umol), and HATU (23.92 mg, 62.91 pmol) were added at
room temperature. The reaction mixture was stirred at room temperature for 3 h. The reaction mixture was
separated for purification by preparative high performance liquid chromatography to give a white solid A68
(15 mg, yield 59.3%). LCMS (ESI) m/z = 802.9 [M+H]*. 'H NMR (400 MHz, DMSO-ds) & 10.35 (s, 1H),
10.18 (s, 1H), 8.72 (s, 1H), 8.32 — 8.29 (m, 2H), 8.04 (s, 1H), 7.92 — 7.87 (m, 3H), 7.87 — 7.79 (m, 2H), 7.59
—7.53 (m, 2H), 7.34 (d, /=2.0 Hz, 1H), 7.16 (t, J = 8.6 Hz, 2H), 6.87 (bs, 1H), 3.69 (t, /= 6.8 Hz, 2H), 3.49
(s, 2H), 3.29 — 3.22 (m, 4H), 3.02 (s, 2H), 2.88 (s, 2H), 2.69 (t, J = 6.8 Hz, 2H), 0.56 (d, J=21.2 Hz, 4H).
[0663] Example 69 Synthesis of Compound A69:
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[0664] Compound A69 (15 mg, yield 59.9%) was synthesized according to the synthesis method of
compound A1 described in Example 1. LCMS (ESI) m/z = 814.9 [M+H]". 'H NMR (400 MHz, DMSO-d) &
10.34 (s, 1H), 10.16 (s, 1H), 8.70 (s, 1H), 8.30 — 8.19 (m, 2H), 8.03 (d, /= 2.8 Hz, 1H), 7.90 (d, J = 8.8 Hz,
2H), 7.85—7.75 (m, 3H), 7.52 — 7.36 (m, 2H), 7.21 (s, 1H), 6.80 (d, /= 9.1 Hz, 2H), 3.68 (t, J= 6.8 Hz, 2H),
3.48 (s, 2H), 3.30 — 3.29 (m, 4H), 3.01 (s, 2H), 2.87 (t, J = 7.0 Hz, 2H), 2.69 (t, J = 6.8 Hz, 2H), 0.61 — 0.50
(m, 4H).

[0665] Example 70 Synthesis of Compound A70:
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[0666] Step 1:

[0667] To a solution of compound A70-1 (400.00 mg, 1.27 mmol, synthesized with reference to Example
8) in dimethyl sulfoxide (3.0 mL) at room temperature, azetidin-3-ylmethanol hydrochloride (234.58 mg, 1.90
mmol), cuprous iodide (48.20 mg, 0.25 mmol), L-proline (58.26 mg, 0.51 mmol), and potassium carbonate
(524.69 mg, 3.80 mmol) were added. The reaction mixture was stirred at 90°C for 12 h. After the addition of
water, the reaction mixture was extracted with ethyl acetate, the layers were separated, the organic phase was
washed with saturated brine, dried over anhydrous sodium sulfate, concentrated under reduced pressure to
remove the solvent, and separated for purification by a silica gel column (dichloromethane/methanol = 10:1)
to give a yellow solid A70-2 (203 mg, yield 58.27%). LCMS (ESI) m/z=276.2 [M+H]*.

[0668] Step 2:

[0669] To a solution of compound A70-2 (150.00 mg, 544.86 umol) in dimethyl sulfoxide (3.0 mL) at room
temperature, methanesulfonyl chloride (74.90 mg, 653.83 pmol) and triethylamine (165.40 mg, 1.63 mmol)
were added. The reaction mixture was stirred at 25°C for 12 h. After the addition of water, the reaction mixture
was extracted with dichloromethane, the layers were separated, the organic phase was washed with saturated
brine, dried over anhydrous sodium sulfate, and concentrated under reduced pressure to remove the solvent to
give a crude product. The crude product was treated with dichloromethane for slurry washing and filtered to
give a yellow solid A70-3 (113 mg, yield 56.69%). LCMS (ESI) m/z = 354.2 [M+H]".

[0670] Step 3:
[0671] To a solution of compound A70-3 (93.00 mg, 263.16 pmol) in N,N-dimethylformamide (3.0 mL) at

room temperature, 3-N-tert-butoxycarbonylaminocyclobutylamine (67.98 mg, 394.74 umol) and DIPEA
(102.03 mg, 789.49 umol) were added. The reaction mixture was stirred at 100°C for 12 h. After the addition
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of water, the reaction mixture was extracted with dichloromethane, and the layers were separated. The organic
phase was washed with saturated brine, dried over anhydrous sodium sulfate, concentrated under reduced
pressure to remove the solvent, and separated for purification by a silica gel column
(dichloromethane/methanol = 10:1) to give a yellow solid A70-4 (42 mg, yield 37.16%). LCMS (ESI) m/z =
430.3 [M+H]".

[0672] Step 4:

[0673] To a solution of compound A70-4 (21.00 mg, 49.01 pmol) in dichloromethane (4.0 mL) at room
temperature, trifluoroacetic acid (1.0 mL) was added. The reaction mixture was stirred at 25°C for 2 h. The
solvent was removed by concentration under reduced pressure to give a brown solid A70-5 (17 mg, yield
100%). LCMS (ESI) m/z = 330.3 [M+H]".

[0674] Step 5:

[0675] To a solution of compound A70-5 (17.00 mg, 49.01 pmol) in N,N-dimethylformamide (2.0 mL) at
room temperature, SM1 (10.00 mg, 20.97 umol), HATU (15.95 mg, 41.94 umol), and DIPEA (8.13 mg, 61.91
umol) were added. The reaction mixture was stirred at room temperature for 2 h. Reverse-phase preparative
chromatography (acetonitrile/10 M aqueous ammonium bicarbonate solution = 1.5/1) was used to separate for
purification to give a light yellow solid A70 (8.93 mg, yield 54.09%). LCMS (ESI) m/z = 787.9 [M+H]". 'H
NMR (400 MHz, DMSO-ds) 6 10.24 (s, 1H), 10.18 (s, 1H), 8.73 (s, 1H), 8.60 (d, J= 6.8 Hz, 1H), 8.30 (d, /=
8.4 Hz, 1H), 7.95 — 7.80 (m, 5H), 7.60 — 7.48 (m, 1H), 7.34 (d, /= 2.4 Hz, 1H), 7.17 (t, J = 8.8 Hz, 2H), 7.09
(d, J= 8.4 Hz, 2H), 6.40 (d, J = 8.4 Hz, 2H), 4.47-4.45 (m, 1H), 3.89 (d, J= 6.8 Hz, 2H), 3.66 (t, /= 6.8 Hz,
2H), 3.58 (t, J= 6.4 Hz, 2H), 3.48 — 3.46 (m, 2H), 3.02 (t, /= 7.2 Hz, 2H), 2.76 — 2.62 (m, 5H).

[0676] Example 71 Synthesis of Compound A71:
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[0677] Compound A71 (9.27 mg, yield 56.70%) was synthesized according to the synthesis method of
compound A1 described in Example 1. LCMS (ESI) m/z = 800.0 [M+H]". '"H NMR (400 MHz, DMSO-d) &
10.24 (s, 1H), 10.17 (s, 1H), 8.71 (s, 1H), 8.59 (d, /= 7.2 Hz, 1H), 8.26 (d, J= 8.4 Hz, 1H), 7.92 (d, /= 8.4
Hz, 2H), 7.88 — 7.78 (m, 3H), 7.42 (q, J= 8.0 Hz, 1H), 7.21 (s, 1H), 7.09 (d, J= 8.8 Hz, 2H), 6.46 — 6.34 (m,
2H), 4.47 — 4.42 (m, 1H), 3.88 (t, /= 7.2 Hz, 2H), 3.66 (t, J = 6.8 Hz, 2H), 3.58 (t, J = 6.8 Hz, 2H), 3.48 —
3.46 (m, 2H), 3.02 (t, /= 7.2 Hz, 2H), 2.74 — 2.62 (m, 5H).

[0678] Example 72 Synthesis of Compound A72:
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[0679] Compound A72 (10.8 mg, yield 45.6%) was synthesized according to the synthesis method of
compound A58 described in Example 58. LCMS (ESI) m/z = 787.98 [M+H]". 'H NMR (400 MHz, DMSO-
ds) 6 10.29 (s, 1H), 10.18 (s, 1H), 8.73 (s, 1H), 8.59 (d, J = 8.0 Hz, 1H), 8.30 (d, J = 8.0 Hz, 1H), 7.94 — 7.81
(m, 5H), 7.59 — 7.50 (m, 1H), 7.34 (s, 1H), 7.22 — 7.10 (m, 3H), 6.61 — 6.58 (m, 1H), 6.35 (d, /=4.0 Hz, 1H),
6.29 (d,J=8.0 Hz, 1H), 4.52 — 4.42 (m, 1H), 3.88 (t, /= 4.0 Hz, 2H), 3.73 (t,J= 8.0 Hz, 2H), 3.58 (t, /= 8.0
Hz, 2H), 3.48 — 3.43 (m, 2H), 3.03 (t, J = 4.0 Hz, 2H), 2.71 — 2.64 (m, SH).

[0680] Example 73 Synthesis of Compound A73:

O
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[0681] Compound A73 (12.8 mg, yield 53%) was synthesized according to the synthesis method of
compound A1 described in Example 1. LCMS (ESI) m/z = 800.0 [M+H]". 'H NMR (400 MHz, DMSO-d) &
10.30 (s, 1H), 10.17 (s, 1H), 8.71 (s, 1H), 8.59 (d, J = 8.0 Hz, 1H), 8.26 (d, /= 8.0 Hz, 1H), 7.92 (d, J = 8.8
Hz, 2H), 7.87 —7.79 (m, 3H), 7.46 — 7.38 (m, 1H), 7.21 (s, 1H), 7.15 (t, /= 8.0 Hz, 1H), 6.60 (dd, J1= 7.2 Hz,
J>,=2.0 Hz, 1H), 6.35 (t, J=4.0 Hz, 1H), 6.28 (dd, /= 7.8, 2.0 Hz, 1H), 4.53 — 4.42 (m, 1H), 3.88 (t,/=4.0
Hz, 2H), 3.73 (t, /= 4.0 Hz, 2H), 3.59 (t, J= 4.0 Hz, 2H), 3.46 — 3.42 (m, 2H), 3.03 (t, J= 8.0 Hz, 2H), 2.71
—2.65 (m, SH).

[0682] Example 74 Synthesis of Compound A74:

267



NH

N
p A74-1 N =0
o N
NH BocHN
=0 Cu(AcO),, TEA,
N molecular sieves 4 A pN L
N HATU,DIPEA
DCM, RT,2 h _———
MeCN/DMSO, 16 h p DMF,RT,2h
HO-B )
OH BocHN
HoN
A63-3 A74-2

[0683] Step 1:

[0684] To a mixed solution of compound A74-1 (100.00 mg, 427.32 pumol, synthesized with reference to
patent W0O2020150385) in dimethyl sulfoxide (3.0 mL) and acetonitrile (15.0 mL) at room temperature, A63-
3(145.70 mg, 640.98 pmol), copper acetate (100.00 mg, 500.88 umol), tricthylamine (432.41 mg, 4.27 mmol),
and 4A molecular sieve (350.0 mg) were added. The reaction mixture was stirred at 25°C for 12 h. The reaction
mixture was filtered to remove solid impurities, and the filtrate was concentrated. After the addition of water,
the reaction mixture was extracted with dichloromethane, and the layers were separated. The organic phase
was washed with saturated brine, dried over anhydrous sodium sulfate, concentrated under reduced pressure
to remove the solvent, and separated for purification by a silica gel chromatography column
(dichloromethane/methanol = 10:1) to give a green solid A74-2 (56 mg, yield 31.54%). LCMS (ESI) m/z =
416.2 [M+H]".

[0685] Step 2:
[0686] Compound A77 (9.55 mg, yield 65.36%) was synthesized according to the synthesis method of

compound A8 described in Example 8. LCMS (ESI) m/z = 774.1 [M+H]". 'H NMR (400 MHz, DMSO-ds) &
10.29 (s, 1H), 10.18 (s, 1H), 8.73 (s, 1H), 8.62 (d, J= 7.2 Hz, 1H), 8.30 (d, /= 8.4 Hz, 1H), 7.99 — 7.79 (m,
5H), 7.67 — 7.48(m, 1H), 7.34 (d, J = 2.4 Hz, 1H), 7.17 (t, J =8.0 Hz, 3H), 6.61 (d, /= 8.0 Hz 1.2 Hz, 1H),
6.38 (t,/=2.4 Hz, 1H), 6.36 — 6.26 (m, 1H), 4.47 - 4.62 (m, 1H), 3.84 (t, /= 6.8 Hz, 2H), 3.74 (t, /= 6.8 Hz,
2H), 3.70 - 3.59 (m, 3H), 3.55 (t, J= 6.8 Hz, 2H), 3.17 (t, /= 7.2 Hz, 2H), 2.68 (t, /= 6.8 Hz, 2H).

[0687] Example 75 Synthesis of Compound A75:
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[0688] Step 1:

[0689] To a solution of compound 2,6-bis(benzyloxy)-3-bromopyridine (500.00 mg, 1.35 mmol) in toluene
(15.0 mL) at room temperature, tert-butyl 3-oxo-1-piperazinecarboxylate (405.62 mg, 2.03 mmol), (1R,2R)-
(-)-N,N'-dimethyl-1,2-cyclohexanediamine (96.05 mg, 675.24 pmol), cuprous iodide (128.60 mg, 675.24
pmol), and potassium carbonate (559.95 mg, 4.05 mmol) were added. The reaction mixture was stirred at
120°C for 12 h. The reaction mixture was filtered to remove solid impurities, concentrated under reduced
pressure to remove the solvent, and separated for purification by a silica gel column (petroleum ether/ethyl
acetate = 3:2) to give a yellow solid A75-1 (368 mg, yield 63.01%). LCMS (ESI) m/z = 490.1 [M+H]".
[0690] Step 2:

[0691] At room temperature, HCl (4 M in dioxane, 3.0 mL) was added to a solution of compound A75-1
(300.00 mg, 612.79 umol) in dichloromethane (12.0 mL). The reaction mixture was stirred at 25°C for 2 h.
The solvent was removed by concentration under reduced pressure. Methanol (5.0 mL), 1-tert-butoxycarbonyl-
3-azetidinone (419.77 mg, 2.45 mmol) and sodium cyanoborohydride (231.13 mg, 3.68 mmol) were added.
The reaction mixture was stirred at 25°C for 12 h. The solvent was removed by concentration under reduced
pressure, and the residue was separated for purification by a silica gel column (dichloromethane/methanol =
20:1) to give a white solid A75-2 (266 mg, yield 95.47%). LCMS (ESI) m/z = 455.2 [M+H]".

[0692] Step 3:

[0693] To a solution of compound A75-2 (266.01 mg, 488.40 pmol) in dichloromethane (15.0 mL) at room
temperature, trifluoroacetic acid (3.0 mL) was added. The reaction mixture was stirred at 25°C for 2 h. The
solvent was removed by concentration under reduced pressure. Dichloromethane (25.0 mL), N-tert-
butoxycarbonyl-2-aminoacetaldehyde (126.23 mg, 792.98 pmol) and sodium triacetoxyborohydride (224.09
mg, 1.06 mmol) were added. The reaction mixture was stirred at 25°C for 12 h. The solvent was removed by

concentration under reduced pressure, and the residue was separated for purification by a silica gel column
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(dichloromethane/methanol = 20:1) to give a yellow solid A75-3 (226 mg, yield 72.74%). LCMS (ESI) m/z =

498.3 [M+H]".
[0694]  Step 4:

[0695] Reducing palladium on carbon (10%, 150 mg, 10% w/w) was added to a solution of compound A75-
3 (300.00 mg, 510.46 umol) in methanol (30.0 mL) at room temperature. The mixture was stirred at 25°C for
12 h under hydrogen protection (1.0 atm). Solid impurities were removed by suction filtration, and reverse-
phase purification (methanol/water with 0.01% formic acid = 1:1) was performed to give a purple solid A75-
4 (58 mg, yield 27.75%). LCMS (ESI) m/z = 410.1 [M+H]".

[0696] Step 5:

[0697] To a solution of compound A75-4 (30.00 mg, 73.26 pmol) in dichloromethane (4.0 mL) at room
temperature, trifluoroacetic acid (1.0 mL) was added. The reaction mixture was stirred at 25°C for 2 h. The
solvent was removed by concentration under reduced pressure to give a brown solid A75-5 (25 mg, yield
100%). LCMS (ESI) m/z = 310.2 [M+H]".

[0698] Step 6:

[0699] To a solution of compound A75-5 (20.00 mg, 58.21 pumol) in N,N-dimethylformamide (2.0 mL) at
room temperature, SM1 (9 mg, 18.87 umol), HATU (14.35 mg, 37.75 pmol), and DIPEA (14.64 mg, 113.24
umol) were added. The reaction mixture was stirred at room temperature for 2 h. Reverse-phase preparative
chromatography (acetonitrile/10 M aqueous ammonium bicarbonate solution = 1.5/1) was used to separate for
purification to give a white solid A75 (9.56 mg, yield 65.94%). LCMS (ESI) m/z = 768.1 [M+H]". '"H NMR
(400 MHz, DMSO-ds) 6 10.85 (s, 1H), 10.16 (s, 1H), 8.73 (s, 1H), 8.30 (d, /= 8.4 Hz, 1H), 8.22 (t, /= 5.6
Hz, 1H), 7.96 — 7.85 (m, 3H), 7.81 (d, J= 8.8 Hz, 2H), 7.62 — 7.48 (m, 1H), 7.34 (d, /= 2.0 Hz, 1H), 7.17 (t,
J=8.8 Hz, 2H), 4.92 (bs, 1H), 3.45 — 3.42 (m, 2H), 3.34 — 3.20 (m, 4H), 3.06 — 2.93 (m, 3H), 2.94-2.89 (m,
2H), 2.82 —2.65 (m, 1H), 2.64 — 2.52 (m, 3H), 2.39 — 2.20 (m, 1H), 1.91 — 1.74 (m, 1H).

[0700] Example 76 Synthesis of Compound A76:
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[0701] Compound A76 (13 mg, yield 54.8%) was synthesized according to the synthesis method of
compound A6 described in Example 6. LCMS (ESI) m/z = 753.9 [M+H]". 'H NMR (400 MHz, DMSO-ds) &
10.42 (s, 1H), 10.20 (s, 1H), 8.95 (s, 1H), 8.73 (s, 1H), 8.29 (d, /= 8.4 Hz, 1H), 7.93 — 7.78 (m, 5H), 7.55 (m,
1H), 7.40 (m, 1H), 7.39 — 7.32 (m, 3H), 7.28 (m, 1H), 7.17 (t, J= 8.8 Hz, 2H), 3.80 (t, /= 6.6 Hz, 2H), 2.70
(t,J=6.6 Hz, 2H), 2.44 (s, 6H).

[0702] Example 77 Synthesis of Compound A77:
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[0703] Compound A77 (13 mg, yield 55.3%) was synthesized according to the synthesis method of
compound A6 described in Example 6. LCMS (ESI) m/z = 765.9 [M+H]". '"H NMR (400 MHz, DMSO-ds) &
10.42 (s, 1H), 10.19 (s, 1H), 8.94 (s, 1H), 8.71 (s, 1H), 8.25 (d, J=8.4 Hz, 1H), 791 (d, /= 8.8 Hz, 2H), 7.84
—7.78 (m, 3H), 7.47 — 7.39 (m, 2H), 7.38 — 7.32 (m, 2H), 7.28 (m, 1H), 7.21 (s, 1H), 6.88 (s, 1H), 3.80 (t, /=
6.6 Hz, 2H), 2.70 (t, J = 6.6 Hz, 2H), 2.44 (s, 6H).

[0704] Example 78 Synthesis of Compound A78:
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[0705] Compound A78 (18.0 mg, yield 53%) was synthesized according to the synthesis method of
compound A26 described in Example 26. LCMS (ESI) m/z = 758.4 [M+H]". 'H NMR (400 MHz, DMSO-ds)
510.42 (s, 1H), 10.14 (s, 1H), 8.72 (s, 1H), 8.29 (d, /= 8.4 Hz, 1H), 7.88 (dd, J= 8.6, 2.5 Hz, 3H), 7.76 (d, J
=8.6 Hz, 2H), 7.63 — 7.45 (m, 2H), 7.43 — 7.25 (m, 5H), 7.17 (t,J=9.0 Hz, 2H), 3.79 (t, /= 6.6 Hz, 2H), 2.70
(t, J=6.6 Hz, 2H), 2.03 — 1.88 (m, 12H).
[0706] Example 79 Synthesis of Compound A79:
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[0707] Compound A79 (18.0 mg, yield 53%) was synthesized according to the synthesis method of
compound A26 described in Example 26. LCMS (ESI) m/z = 758.4 [M+H]". 'H NMR (400 MHz, DMSO-ds)
6 10.40 (s, 1H), 10.14 (s, 1H), 8.72 (s, 1H), 8.44 (s, 1H), 8.29 (d, /= 8.4 Hz, 1H), 7.88 (dd, J1 = 8.6 Hz, J> =
2.2 Hz, 3H), 7.76 (d, J = 8.8 Hz, 2H), 7.62 — 7.47 (m, 2H), 7.39 — 7.25 (m, 4H), 7.24-7.09 (m, 3H), 3.78 (t, J
= 6.6 Hz, 2H), 2.70 (t, J = 6.6 Hz, 2H), 2.03 — 1.89 (m, 12H).

[0708] Example 80 Synthesis of Compound A80:
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[0709] Compound A80 (17.0 mg, yield 70%) was synthesized according to the synthesis method of
compound A30 described in Example 30. LCMS (ESI) m/z = 836.2 [M+H]". '"H NMR (400 MHz, DMSO-ds)
8 10.58 (s, 1H), 10.18 (s, 1H), 8.72 (s, 1H), 8.30 (d, J = 8.4 Hz, 1H), 8.12 (d, /= 7.4 Hz, 1H), 7.94 (s, 1H),
7.82 (dd, J1 = 8.6 Hz, J, = 2.2 Hz, 1H), 7.74 (d, J= 8.4 Hz, 1H), 7.42 (d, J= 8.2 Hz, 2H), 7.22 (s, 1H), 6.97
(s, 1H), 4.42 (q, J= 8.0 Hz, 1H), 3.93 (s, 3H), 3.78 (t, J = 6.8 Hz, 2H), 3.3-3.25 (m, 4H), 2.72 (t, J = 6.8 Hz,
2H), 2.27 (t, J=9.4 Hz, 2H), 1.83 (t, /= 9.8 Hz, 2H), 1.71 — 1.66 (m, 4H).

[0710] Example 81 Synthesis of Compound A81:
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[0711] Compound A81 (16.0 mg, yield 64%) was synthesized according to the synthesis method of
compound A1 described in Example 1. LCMS (ESI) m/z = 794.1 [M+H]". 'H NMR (400 MHz, DMSO-d) &
10.17 (s, 1H), 8.73 (s, 1H), 8.45 (d, /= 7.4 Hz, 1H), 8.30 (d, /= 8.4 Hz, 1H), 7.92 — 7.82 (m, SH), 7.58 — 7.50
(m, 1H), 7.34 (d, J=2.2 Hz, 1H), 7.17 (t, J= 9.2 Hz, 2H), 6.97 (s, 1H), 4.49 — 4.39 (m, 1H), 3.78 (t, /= 6.8
Hz, 2H), 3.30 - 3.27 (m, 4H), 2.72 (t, J= 6.8 Hz, 2H), 2.24 (t, /= 9.8 Hz, 2H), 1.89 (t, /= 10.0 Hz, 2H), 1.70

n

— 1.61 (m, 4H).

[0712] Example 82 Synthesis of Compound A82:
o

o) o)
- e e
N NH N—
0 N N
7\ _<O _<O
—\ 7\ 7\
Boc,0, EtsN - _
N L, N N Mel,Cs,CO3 \ N
THF, rt, 2 h DMF 3 h
H,N
BocHN BocHN
A54-3 A82-1 A82-2
\ O
N
o=
N
o)
7 N\
N— —N
N N
0
HCI/1,4-dioxane 7\
DCM, rt, 2 h =N HATU, DIPEA o
é:N) DMF, rt, 16 h NH
N
HoN 4 Y—NH
=N
A82-3 A82

[0713] Step 1:
[0714] Compound A54-3 (60.0 mg, 0.18 mmol) was dissolved in tetrahydrofuran (2 mL), and triethylamine

(36.9 mg, 0.36 mmol) and di-tert-butyl dicarbonate (59.6 mg, 0.27 mmol) were added. The reaction mixture

was stirred at 25°C for 2 h. After the addition of water (10 mL), the reaction mixture was extracted with ethyl
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acetate (20 mL*3). The organic phases were pooled, washed with saturated brine (30 mL), dried over
anhydrous sodium sulfate and filtered, and the filtrate was concentrated to give a crude product. The crude
product was purified by column chromatography to give compound A82-1 (45.0 mg, white solid). LCMS (ESI)
m/z =430.4 [M+H]".

[0715] Step 2:
[0716] At room temperature, compound A82-1 (40.0 mg, 0.093 mmol) was dissolved in N,N-

dimethylformamide (2 mL), cesium carbonate (60.7 mg, 0.19 mmol) and methyl iodide (19.8 mg, 0.14 mmol)
were added, and the reaction mixture was stirred at 25°C for 3 h. The reaction mixture was extracted by adding
water (10 mL) and ethyl acetate (20 mL*3). The organic phases were pooled, washed with saturated brine (30
mL), dried over anhydrous sodium sulfate, and filtered. The filtrate was concentrated to give compound A82-
2 (70.0 mg, yellow solid, crude product). LCMS (ESI) m/z = 444.1 [M+H]".

[0717] Step 3:

[0718] Atroom temperature, compound A82-2 (70.0 mg, crude product) was dissolved in dichloromethane
(2 mL), hydrogen chloride (4.0 M in dioxane, 1 mL) was added, and the reaction mixture was stirred at 25°C
for 2 h. The reaction mixture was concentrated to remove the solvent to give A82-3 (50.0 mg, yellow solid,
crude product, hydrochloride). LCMS (ESI) m/z = 344.3 [M+H]".

[0719] Step 4:

[0720] To a solution of compound A82-3 (23.9 mg, 0.063 mmol) in N,N-dimethylformamide (2 mL), SM1
(15.0 mg, 0.031 mmol), HATU (17.9 mg, 0.047 mmol) and N, N-diisopropylethylamine (12.2 mg, 0.094 mmol)
were added. The reaction mixture was stirred at room temperature for 16 h. The reaction mixture was separated
for purification by reverse phase chromatography (acetonitrile/10 M aqueous ammonium bicarbonate solution)
to give yellow solid A82 (14.0 mg, yield 55%). LCMS (ESI) m/z = 802.1 [M+H]". '"H NMR (400 MHz,
DMSO-ds) 6 10.18 (s, 1H), 8.76 (s, 1H), 8.47 (d, /= 7.2 Hz, 1H), 8.33 (d, /= 8.8 Hz, 1H), 8.08 (d, /=2.8 Hz,
1H), 7.98 — 7.81 (m, 5H), 7.66 — 7.53 (m, 1H), 7.50 (dd, J1 = 8.8 Hz, J> = 2.8 Hz, 1H), 7.37 (d, J = 2.4 Hz,
1H), 7.20 (t, J= 8.8 Hz, 2H), 6.89 (d, /=9.2 Hz, 1H), 4.50 (p, /= 8.0 Hz, 1H), 3.71 (t, J = 6.8 Hz, 2H), 3.62
—3.52 (m, 2H), 3.52 - 3.42 (m, 2H), 3.07 (s, 3H), 2.85 (t, J= 6.8 Hz, 2H), 2.27 (t,J=10.0 Hz, 2H), 1.92 (t, J
=10.0 Hz, 2H), 1.74 — 1.64 (m, 2H), 1.64 — 1.55 (m, 2H).

[0721] Example 83 Synthesis of Compound A83:
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[0722] Step 1:
[0723] At room temperature, acrylonitrile (2.26 g, 42.68 mmol) and basic aluminum oxide (21.8 g, 213.4
mmol) were added to a solution of 4-aminopiperidine-1-carboxylic acid benzyl ester (5 g, 21.34 mmol) in
ethanol (50 mL). The reaction mixture was stirred at room temperature for 48 h. The reaction mixture was
filtered, and concentrated under reduced pressure. The residue was separated for purification by silica gel
column chromatography (petroleum ether/ethyl acetate = 10:1) to give a colorless oil A83-1 (6 g, yield 97.8%).
LCMS (ESI) m/z =288.3 [M+H]".

[0724] Step 2:

[0725] To a solution of A83-1 (6 g, 20.9 mmol) in ethanol (50 mL), cyanogen bromide (2.65 g, 25.0 mmol)
and sodium acetate (3.43 g, 41.76 mmol) were added in an ice bath. The reaction mixture was stirred at room
temperature for 24 h. Ethyl acetate (200 mL) was added to the reaction mixture, and the mixture was washed
with saturated brine (2 * 60 mL). The organic phase was dried over anhydrous sodium sulfate, filtered, and
concentrated under reduced pressure. The crude product was separated for purification by silica gel column
chromatography (petroleum ether/ethyl acetate = 10:1) to give a colorless oil A83-2 (6.3 g, yield 96.5%).
LCMS (ESI) m/z = 312.8 [M+H]".

[0726] Step 3:

[0727] A83-2 (6.3 g,20.1 mmol) was dissolved in 6 N HCI (33.6 mL), and the mixture was heated to 100°C

for reaction for 4 h. The mixture was concentrated to remove most of the solvent and adjusted to pH=8 with
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saturated sodium bicarbonate. The reaction mixture was separated for purification by reverse phase
chromatography (acetonitrile/10 mM aqueous ammonium bicarbonate solution) to give a white solid A83-3
(2.8 g, yield 70.3%).

[0728] Step 4:

[0729] At room temperature, 1-Boc-3-azetidinone (1.43 g, 8.36 mmol), glacial acetic acid (1.36 g, 22.8
mmol) and sodium triacetoxyborohydride (4.83 g, 22.8 mmol) were added to a solution of A83-3 (1.5 g, 7.6
mmol) in dichloromethane (60 mL), and the reaction mixture was stirred at room temperature for 16 h. The
reaction mixture was washed with saturated sodium bicarbonate solution (50 mL) and saturated brine (50 mL),
and then dried over anhydrous sodium sulfate. The crude product was separated for purification by silica gel
column chromatography (dichloromethane/methanol = 30:1) to give a light yellow solid A83-4 (0.4 g, yield
15%). LCMS (ESI) m/z = 353.1 [M+H]".

[0730] Step 5:

[0731] Trifluoroacetic acid (1 mL) was added to a solution of compound A83-4 (130 mg, 0.37 mmol) in
dichloromethane (2 mL) at room temperature. The reaction mixture was stirred at room temperature for 1 h.
The reaction mixture was directly concentrated under reduced pressure to give A83-5 (93 mg, yield 99%).
LCMS (ESI) m/z =253.1 [M+H]".

[0732] Step 6:

[0733] At room temperature, N-tert-butoxycarbonyl-2-aminoacetaldehyde (70 mg, 0.44 mmol), glacial
acetic acid (66 mg, 1.1 mmol) and sodium cyanoborohydride (70 mg, 1.1 mmol) were added to A83-5 (93 mg,
0.37 mmol) in methanol (5 mL). The reaction mixture was stirred at room temperature for 16 h. Ethyl acetate
(50 mL) was added to the reaction mixture, which was washed with saturated sodium bicarbonate solution (20
mL) and saturated brine (20 mL), and then dried over anhydrous sodium sulfate. The crude product was
separated for purification by silica gel column chromatography (dichloromethane/methanol = 20: 1) to give a
light yellow solid A83-6 (120 mg, yield 82.3%). LCMS (ESI) m/z = 396.2 [M+H]".

[0734] Step 7:

[0735] Trifluoroacetic acid (1 mL) was added to a solution of compound A83-6 (30 mg, 0.076 mmol) in
dichloromethane (2 mL) at room temperature. The reaction mixture was stirred at room temperature for 1 h.
The reaction mixture was directly concentrated under reduced pressure to give A83-7 (22 mg, yield 99%).
LCMS (ESI) m/z =296.1 [M+H]".

[0736] Step 8:
[0737] SM1 (15 mg, 0.03 mmol), HATU (16 mg, 0.04 mmol) and N, N-diisopropylethylamine (12 mg, 0.09

mmol) were added to a solution of compound A83-7 (22 mg, 0.07 mmol) in N,N-dimethylformamide (2 mL)
at room temperature. The reaction mixture was stirred at room temperature for 2 h. The reaction mixture was
separated for purification by reverse phase chromatography (acetonitrile/10 mM aqueous ammonium

bicarbonate solution) to give a light yellow solid A83 (14.7 mg, yield 61.9%). LCMS (ESI) m/z = 754.5
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[M+H]". 'TH NMR (400 MHz, DMSO-de) 4 10.17 (s, 1H), 10.06 (s, 1H), 8.73 (s, 1H), 8.30 (d, /= 8.0 Hz, 1H),
8.26 —8.20 (m, 1H), 7.92 — 7.86 (m, 3H), 7.83 — 7.78 (m, 2H), 7.59 — 7.50 (m, 1H), 7.34 (d, /= 4.0 Hz, 1H),
7.22 —-7.10 (m, 2H), 4.07 — 3.97 (m, 1H), 3.46 — 3.40 (m, 2H), 3.30 — 3.25 (m, 2H), 3.24 — 3.16 (m, 2H), 2.86
—2.80 (m, 1H), 2.78 — 2.69 (m, 4H), 2.55 — 2.51 (m, 2H), 2.46 (t, /= 4.0 Hz, 2H), 1.83 — 1.74 (m, 2H), 1.72
—1.60 (m, 2H), 1.53 — 1.46 (m, 2H).

[0738] Example 84 Synthesis of Compound A84:
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N
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[0739] Compound A84 (2.6 mg, yield 15%) was synthesized according to the synthesis method of
compound A54 described in Example 54. LCMS (ESI) m/z = 775.1 [M+H]". '"H NMR (400 MHz, DMSO-ds)
510.34 (s, 1H), 10.18 (s, 1H), 8.73 (s, 1H), 8.63 (d, /= 8.0 Hz, 1H), 8.30 (d, J= 8.0 Hz, 1H), 8.02 (d, /=4.0
Hz, 1H), 7.94 — 7.81 (m, 6H), 7.58 — 7.47 (m, 2H), 7.34 (d, J=2.2 Hz, 1H), 7.17 (t,J = 8.0 Hz, 2H), 6.41 (d,
J=8.0 Hz, 1H), 4.59 — 4.51 (m, 1H), 3.96 (t, J = 8.0 Hz, 2H), 3.82 — 3.79 (m, 2H), 3.69 (t, J = 6.8 Hz, 2H),
3.64 —-3.61 (m, 1H), 3.56 (t, J= 6.8 Hz, 2H), 3.16 (t, J = 6.8 Hz, 2H), 2.69 (t, /= 6.8 Hz, 2H).

[0740] Example 85 Synthesis of Compound A8S:
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[0741] Compound A85 (5.8 mg, yield 35.3%) was synthesized according to the synthesis method of
compound A83 described in Example 83. LCMS (ESI) m/z = 782.4 [M+H]". '"H NMR (400 MHz, DMSO-ds)
810.20 (s, 1H), 10.08 (s, 1H), 8.76 (s, 1H), 8.33 (d, /= 8.0 Hz, 1H), 8.26 — 8.24 (m, 1H), 7.94 — 7.90 (m, 3H),
7.85 —7.83 (m, 2H), 7.62 — 7.53 (m, 1H), 7.37 (d, J=2.4 Hz, 1H), 7.24 — 7.15 (m, 2H), 4.11 — 3.80 (m, 2H),
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3.43 —3.38 (m, 3H), 3.30 (t, /= 6.8 Hz, 2H), 3.0 — 2.90 (m, 4H), 2.50 — 2.40 (m, 3H), 2.31 — 2.15 (m, 2H),
2.03 -1.91 (m, 2H), 1.77 — 1.60 (m, 4H), 1.58 — 1.37 (m, 4H).
[0742] Example 86 Synthesis of Compound A86:
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[0743] Compound A86 (2.8 mg, yield 17.2%) was synthesized according to the synthesis method of
compound A56 described in Example 56. LCMS (ESI) m/z = 774.4 [M+H]". '"H NMR (400 MHz, DMSO-ds)
510.24 (s, 1H), 10.19 (s, 1H), 8.73 (s, 1H), 8.63 (d, J = 8.0 Hz, 1H), 8.30 (d, /= 8.0 Hz, 1H), 7.92 — 7.83 (m,
5H), 7.58 = 7.51 (m, 1H), 7.34 (d, J= 2.2 Hz, 1H), 7.19 — 7.15 (m, 2H), 7.12 — 7.10 (m, 2H), 6.44 — 6.42 (m,
2H), 4.56 —4.51 (m, 1H), 3.84 (t, /= 7.0 Hz, 2H), 3.68 — 3.60 (m, 5H), 3.56 — 3.53 (m, 2H), 3.17 — 3.13 (m,
2H), 2.69 —2.65 (m, 2H).

[0744] Example 87 Synthesis of Compound A87:
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[0745] Compound A87 (2.5 mg, yield 15.1%) was synthesized according to the synthesis method of
compound A54 described in Example 54. LCMS (ESI) m/z = 789.4 [M+H]". '"H NMR (400 MHz, DMSO-ds)
8 10.47 (s, 1H), 10.20 (s, 1H), 8.76 (s, 1H), 8.49 (d, J = 8.0 Hz, 1H), 8.35 (s, 2H), 8.33 (d, J = 8.0 Hz, 1H),
7.96 —7.86 (m, 5H), 7.62 — 7.54 (m, 1H), 7.37 (d, J=2.2 Hz, 1H), 7.22 — 7.17 (m, 2H), 4.52 — 4.46 (m, 1H),
3.79 - 3.69 (m, 6H), 2.75 — 2.69 (m, 2H), 2.36 — 2.26 (m, 2H), 1.95 — 1.90 (m, 2H), 1.66 — 1.58 (m, 4H).
[0746] Example 88 Synthesis of Compound A88:
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[0747]  Atroom temperature, A54-3 (9.69 mg, 29.42 pmol), HATU (15 mg, 39.23 pmol) and DIPEA (8 mg,

58.84 umol) were added to compound A88-1 (9.0 mg, 19.61 umol; refer to ACS Medicinal Chemistry Letters

(2015), 6(6), 630-634 for the synthesis method). The reaction mixture was stirred at 26°C for 16 h. After the

addition of water, the reaction mixture was extracted with ethyl acetate, dried over anhydrous sodium sulfate,

and concentrated under reduced pressure. The residue was separated for purification by silica gel column

chromatography (methanol/dichloromethane = 1:20) to give a yellow oil A88 (6 mg, yield 39%). LCMS (ESI)

m/z=770.2 [M+H]*. '"H NMR (400 MHz, DMSO-ds) & 10.37 (s, 1H), 10.17 (s, 1H), 8.75 (s, 1H), 8.47 (d, J=

7.6 Hz, 1H), 8.31 (d, /= 8.4 Hz, 1H), 8.07 (d, J= 2.8 Hz, 1H), 7.95 - 7.91 (m, 3H), 7.89 — 7.86 (m, 3H), 7.67

—7.63 (m, 1H), 7.56 — 7.49 (m, 1H), 7.38 — 7.33 (m, 2H), 7.24 — 7.17 (m, 1H), 6.89 (d, /= 9.2 Hz, 1H), 3.84
~3.71 (m, 2H), 3.57 — 3.54 (m, 2H), 3.50 — 3.47 (m, 2H), 2.72 (t, J = 6.8 Hz, 2H), 2.27 (t, J = 9.6 Hz, 2H),

1.91 (t, /= 10.0 Hz, 2H), 1.68 — 1.65 (m, 2H), 1.64 — 1.61 (m, 2H).
[0748] Example 89 Synthesis of Compound A89:
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[0749] Step 1:

[0750] Sodium hydride (1.07 g, 26.87 mmol, 60% purity) was added to a solution of tert-butyl (2-
bromothiazol-5-yl)carbamate (5.0 g, 17.91 mmol) in N,N-dimethylformamide (30 mL) at 0°C. The reaction
mixture was stirred at 0°C for 2 h. Methyl 3-bromopropionate (3.29 g, 19.70 mmol) and sodium iodide (1.34
g, 8.96 mmol) were added to the above solution sequentially, and the reaction mixture was heated to 45°C and
stirred for 16 h. After LCMS showed that the reaction was completed, the reaction mixture was cooled to room
temperature, quenched with a saturated aqueous ammonium chloride solution, extracted with ethyl acetate,
and the organic phase was dried over anhydrous sodium sulfate, filtered, and concentrated. The crude product
was purified by reverse phase column separation to give a yellow solid A89-1 (3.5 g, yield 53.5%). LCMS
(EST) m/z = 364.9/366.9 [M+H]".

[0751] Step 2:

[0752] Compound A89-2 (160 mg, yield 74.4%) was synthesized according to the synthesis method of
compound A58 described in Example 58. LCMS (ESI) m/z =275.9/277.9 [M+H]".

[0753] Step 3:

[0754] Compound A89 (5.1 mg, yield 31.9%) was synthesized according to the synthesis method of
compound A6 described in Example 6. LCMS (ESI) m/z = 761.4 [M+H]". '"H NMR (400 MHz, DMSO-ds) &
10.86 (s, 1H), 10.20 (s, 1H), 8.98 (s, 1H), 8.73 (s, 1H), 8.30 (d, /= 8.4 Hz, 1H), 7.93 — 7.86 (m, 3H), 7.84 —
7.78 (m, 2H), 7.71 (s, 1H), 7.59 — 7.50 (m, 1H), 7.34 (d, J = 2.0 Hz, 1H), 7.21 — 7.13 (m, 2H), 4.04 (t, /= 6.8
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Hz, 2H), 2.80 (t, J = 6.8 Hz, 2H), 2.48 (s, 6H).
[0755] Example 90 Synthesis of Compound A90:
Boc, Boc, =
NH NH FQN;N\FHO
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[0756] Compound A90 (10.09 mg, yield 67.74%) was synthesized according to the synthesis method of
compound A54 described in Example 54. LCMS (ESI) m/z = 789.3 [M+H]". 'H NMR (400 MHz, DMSO-ds)
6 10.34 (s, 1H), 10.18 (s, 1H), 8.73 (s, 1H), 8.60 (d, /= 6.8 Hz, 1H), 8.30 (d, /= 8.4 Hz, 1H), 8.00 (d, /= 2.8
Hz, 1H), 7.95 - 7.81 (m, 5H), 7.60 — 7.50 (m, 1H), 7.47 (dd, J1 = 8.8 Hz, J» =2.4 Hz, 1H), 7.34 (d, /= 2.0 Hz,
1H), 7.17 (t, J = 8.8 Hz, 2H), 6.38 (d, /= 8.8 Hz, 1H), 4.52 — 4.42 (m, 1H), 4.01 — 3.97 (m, 2H), 3.68 (t, J =
6.8 Hz, 2H), 3.63 —3.53 (m, 4H), 3.03 (t, /= 6.8 Hz, 2H), 2.75 — 2.65 (m, 5H).

[0757] Example 91 Synthesis of Compound A91:
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[0758] Step I:
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[0759] At room temperature, tert-butyl N, N-bis(2-chloroethyl)carbamate (5.39 g, 22.27 mmol) and DIPEA
(5.19 g, 7 mL) were added to a solution of compound methyl 4-aminobicyclo[2.2.2]octane-1-carboxylate (3.76
g, 17.72 mmol, synthesized with reference to W02023067388A1) in N,N-dimethylacetamide (14 mL). The
reaction mixture was heated to 110°C under argon protection and stirred for 4 h. After the addition of water,
the reaction mixture was extracted with ethyl acetate, washed with saturated brine, dried over anhydrous
sodium sulfate, concentrated under reduced pressure, and the residue was separated for purification by silica
gel column chromatography to give a yellow liquid A91-1 (0.83 g, yield 32%). LCMS (ESI) m/z = 353.4
[M+H]*.

[0760] Step 2:

[0761] 1% sodium hydroxide solution (2.5 mL) was added to compound A91-1 (0.83 g, 2.35 mmol), and
the reaction mixture was stirred at 100°C for 16 h. The reaction mixture was adjusted to pH 4-5 with a 3 M
hydrochloric acid solution, and the resulting solution was directly separated for purification by reverse phase
chromatography (acetonitrile/0.1% aqueous formic acid solution) to give a yellow oil A91-2 (268 mg, yield
34%). LCMS (ESI) m/z = 339.3 [M+H]".

[0762] Step 5:

[0763] To a solution of A91-2 (268 mg, 0.79 mmol) in toluene (5 mL), diphenyl phosphoryl azide (240 mg,
0.87 mmol, 0.19 mL) and triethylamine (96 mg, 0.95 mmol, 0.13 mL) were added at room temperature. The
reaction mixture was heated to 70°C under argon protection and stirred for 1 h. Benzyl alcohol (94 mg, 0.87
mmol, 0.09 mL) and triethylamine (96 mg, 0.95 mmol, 0.13 mL) were added. The reaction mixture was stirred
at 80°C for 6 h under argon protection. The reaction mixture was concentrated under reduced pressure, and
the residue was separated for purification by silica gel column chromatography to give a white solid A91-3
(228 mg, yield 65%). LCMS (ESI) m/z = 444.3 [M+H]".

[0764] Step 6:

[0765] At room temperature, 10% palladium on carbon (167 mg) was added to a solution of compound
A91-3 (228 mg, 0.51 mmol) in methanol (5 mL), the atmosphere was replaced with hydrogen 3 times, and the
reaction mixture was stirred at room temperature for 16 h. The reaction mixture was filtered and concentrated
under reduced pressure to give a white solid A91-4 (133 mg, yield 84%). LCMS (ESI) m/z = 309.3[M+H]".
[0766] Step 7:

[0767] To asolution of compound A91-4 (133 mg, 0.43 mmol) in ethanol (2 mL), acrylonitrile (34 mg, 0.64
mmol, 0.04 mL) and triethylamine (130 mg, 1.29 mmol, 0.18 mL) were added at room temperature. The
reaction mixture was heated to 90°C under argon protection and stirred for 16 h. The reaction mixture was
concentrated under reduced pressure. Water was added to the residue, and the mixture was extracted with
dichloromethane. The extract was washed with saturated brine, dried over anhydrous sodium sulfate, and
concentrated under reduced pressure to give crude compound A91-5 (155 mg, yield 100%). LCMS (ESI) m/z
=362.4 [M+H]".
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[0768] Step 8:
[0769] Sodium acetate (56 mg, 0.68 mmol) and cyanogen bromide (75 mg, 0.68 mmol) were added to a

solution of compound A91-5 (155 mg, 0.43 mmol) in ethanol (3 mL) at room temperature. The reaction
mixture was stirred at room temperature for 16 h under argon protection. The reaction mixture was
concentrated under reduced pressure. Water was added to the residue, and the mixture was extracted with
dichloromethane. The extract was washed with saturated brine, dried over anhydrous sodium sulfate, and
concentrated under reduced pressure. The residue was purified by silica gel column chromatography to give
crude A91-6 (121 mg, yield 73%) as a yellow solid. LCMS (ESI) m/z = 388.4 [M+H]".

[0770] Step 9:

[0771] 6 M hydrochloric acid (2 mL) was added to compound A91-6 (121 mg, 0.31 mmol), and the reaction
mixture was stirred at 100°C for 4 h. The reaction mixture was concentrated under reduced pressure to give
crude compound A91-7 (105 mg, yield 100%). LCMS (ESI) m/z = 307.3 [M+H]".

[0772] Step 10:

[0773] To a solution of compound A91-7 (95 mg, 0.31 mmol) in methanol (2 mL) and acetic acid (0.3 mL),
N-tert-butoxycarbonyl-2-aminoacetaldehyde (99 mg, 0.62 mmol) and sodium cyanoborohydride (39 mg, 0.62
mmol) were added at room temperature. The reaction mixture was stirred at room temperature for 3 h under
argon protection. The reaction mixture was concentrated under reduced pressure, and the residue was separated
for purification by silica gel column chromatography to give crude product A91-8 (60 mg, yield 43%) as a
white solid. LCMS (ESI) m/z = 450.2 [M+H]".

[0774] Step 11:

[0775] HCI (1 mL, 4.0 M in 1,4-dioxane) was added to a dichloromethane solution (2 mL) of compound
A91-8 (40 mg, 0.09 mmol), and the reaction mixture was stirred at room temperature for 2 h. The reaction
mixture was directly spin-dried to give crude product A91-9 (35 mg, yield 100%). LCMS (ESI) m/z = 350.3
[M+H]*.

[0776] Step 12:

[0777] SM2 (15 mg, 0.03 mmol), HATU (18 mg, 0.05 mmol) and DIPEA (12 mg, 0.09 mmol) were added
to a solution of compound A91-9 (24 mg, 0.06 mmol) in N, N-dimethylformamide (2 mL) at room temperature.
The reaction mixture was stirred at room temperature for 4 h. The reaction mixture was separated for
purification by reverse phase chromatography (acetonitrile/0.1% aqueous formic acid solution) to give a
yellow solid A91 (7 mg, yield 28%). LCMS (ESI) m/z = 807.4 [M+H]". '"H NMR (400 MHz, DMSO-ds) &
10.20 (s, 1H), 9.86 (s, 1H), 8.76 (s, 1H), 8.36 — 8.29 (m, 1H), 8.29 — 8.18 (m, 1H), 7.98- 7.87 (m, 3H), 7.87 —
7.79 (m, 2H), 7.65 — 7.51 (m, 1H), 7.37 (d, /= 2.4 Hz, 1H), 7.26 — 7.12 (m, 2H), 3.36 — 3.27 (m, 6H), 2.51 —
2.29 (m, 10H), 2.11 — 1.92 (m, 6H), 1.70 — 1.51 (m, 2H).

[0778] Example 92 Synthesis of Compound A92:
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[0779] Compound A92 (21 mg, yield 67%) was synthesized according to the synthesis method of compound

A91 described in Example 91. LCMS (ESI) m/z = 766.2 [M+H]". 'H NMR (400 MHz, DMSO-de) & 10.20 (s,
1H), 10.09 (s, 1H), 8.76 (s, 1H), 8.32 (d, J= 7.8 Hz, 1H), 8.24 (t, J = 7.2 Hz, 1H), 7.93~ 7.88 (m, 3H), 7.84 —
7.80 (m, 2H), 7.61 — 7.53 (m, 1H), 7.36 (d, J = 2.4 Hz, 1H), 7.26 — 7.12 (m, 2H), 3.36 — 3.27 (m, 6H), 2.51 —

2.29 (m, 10H).
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[0781] Compound A93 (10 mg, yield 38%) was synthesized according to the synthesis method of compound
A8 described in Example 8. LCMS (ESI) m/z = 805.4 [M+H]*. '"H NMR (400 MHz, DMSO-ds) 6 10.40 (s,
1H), 10.21 (s, 1H), 8.77 (s, 1H), 8.49 (d, /= 7.6 Hz, 1H), 8.39 — 8.29 (m, 1H), 7.99 — 7.84 (m, 5H), 7.67 —
7.52 (m, 1H), 7.38 (d, /= 2.0 Hz, 1H), 7.28 — 7.15 (m, 3H), 7.15 — 7.06 (m, 2H), 4.59 — 4.39 (m, 1H), 3.78 (t,
J=6.8 Hz, 2H), , 3.08 — 2.97 (m, 2H), 2.97 — 2.86 (m, 2H), 2.73 (t, /= 6.8 Hz, 2H), 2.34 — 2.21 (m, 2H), 1.99
—1.86 (m, 2H), 1.85—- 1.67 (m, 4H).

[0782] Example 94 Synthesis of Compound A94:
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DCM ) DIPEA, HATU, DMF

N
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[0783] Compound A94 (7.0 mg, yield 34.0%) was synthesized according to the synthesis method of
compound A8 described in Example 8. LCMS (ESI) m/z = 817.3 [M+H]". 'H NMR (400 MHz, DMSO-d) &

10.30 (s, 1H), 10.17 (s, 1H), 8.73 (s, 1H), 8.44 (d, J= 7.6 Hz, 1H), 8.30 (d, /= 8.4 Hz, 1H), 7.94 — 7.82 (m,
5H), 7.60 — 7.50 (m, 1H), 7.34 (d, J= 2.0 Hz, 1H), 7.21 — 7.13 (m, 2H), 6.92 — 6.86 (m, 2H), 6.82 — 6.78 (m,
1H), 4.49 —4.40 (m, 1H), 3.77 (s, 3H), 3.73 (t, J = 6.8 Hz, 2H), 2.94 — 2.79 (m, 4H), 2.69 (t, J = 6.8 Hz, 2H),
2.27-2.17 (m, 2H), 1.91 — 1.82 (m, 2H), 1.75 — 1.64 (m, 4H).

[0784] Example 95 Synthesis of Compound A95:
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[0785] Compound A95 (9.0 mg, yield 43.7%) was synthesized according to the synthesis method of
compound A8 described in Example 8. LCMS (ESI) m/z = 817.2 [M+H]". '"H NMR (400 MHz, DMSO-d) &
10.20 (s, 1H), 10.17 (s, 1H), 8.73 (s, 1H), 8.45 (d, J= 7.6 Hz, 1H), 8.30 (d, /= 8.4 Hz, 1H), 7.94 — 7.82 (m,
5H), 7.59 — 7.50 (m, 1H), 7.34 (d, /= 2.0 Hz, 1H), 7.21 — 7.13 (m, 2H), 7.01 (d, /= 8.6 Hz, 1H), 6.61 — 6.58
(m, 1H), 6.51 — 6.46 (m, 1H), 4.51 — 4.40 (m, 1H), 3.77 (s, 3H), 3.49 (t, J = 6.4 Hz, 2H), 3.23 — 3.16 (m, 2H),
3.13-3.06 (m, 2H), 2.64 (t, /= 6.4 Hz, 2H), 2.23 (t,J=9.8 Hz, 2H), 1.88 (t, /= 9.8 Hz, 2H), 1.75 — 1.62 (m,
4H).

[0786] Example 96 Synthesis of Compound A96:

H

O N._O
NH, Y
0 @“j
FQNOQ KaCOs , N Pd/C, Hy 1.acrylic acid,MePh F
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|
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Boc Boc

X
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[0787] Compound A96 (10.09 mg, yield 67.74%) was synthesized according to the synthesis method of
Example 8. LCMS (ESI) m/z = 805.6 [M+H]". "H NMR (400 MHz, DMSO-ds) 6 10.37 (s, 1H), 10.16 (s, 1H),
8.73 (s, 1H), 8.44 (d, J= 7.6 Hz, 1H), 8.30 (d, /= 8.8 Hz, 1H), 7.98 — 7.76 (m, 5H), 7.62 — 7.48 (m, 1H), 7.34
(d, J=2.4 Hz, 1H), 7.25 — 7.11 (m, 3H), 6.89 — 6.73 (m, 2H), 4.51 — 4.39 (m, 1H), 3.62 (t, J = 6.8 Hz, 2H),
3.25-3.16 (m, 2H), 3.15 - 3.08 (s, 2H), 2.68 (t, J = 6.8 Hz, 2H), 2.26 — 2.15 (m, 2H), 1.95 — 1.83 (m, 2H),
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1.75 - 1.58 (m, 4H).
[0788] Example 97 Synthesis of Compound A97:

K,COj, Nal
/an\ 7\
HN N N o}
o TsCl Et;N OT: — JNH N N N/_>=O
» Elg s o —
= THF, t 2h = DMF, 80 °C, 16 h =/ O>/'_NH
A97-1 972
N N 0
DMF, 70°C, 4 h — O}/-—NH
A97

[0789] Step 1:

[0790] Triethylamine (866 mg, 8.56 mmol) and p-toluenesulfonyl chloride (979 mg, 5.14 mmol) were added
to a solution of compound butynol (300 mg, 4.28 mmol) in tetrahydrofuran (5 mL) at room temperature. The
reaction mixture was stirred at room temperature for 2 h under argon protection. After the addition of water,
the reaction mixture was extracted with ethyl acetate, washed with saturated brine, dried over anhydrous
sodium sulfate, concentrated under reduced pressure, and the residue was separated for purification by silica
gel column chromatography to give a colorless liquid A97-1 (700 mg, yield 73%). LCMS (ESI) m/z = 225.3
[M+H]".

[0791] Step 2:

[0792] To a solution of compound A97-1 (130 mg, 0.58 mmol) in N, N-dimethylformamide (3 mL) at room
temperature, 1-(4-(piperazin-1-yl)phenyl)dihydropyrimidine-2,4(1H,3H)-dione (120 mg, 0.39 mmol,
synthesized with reference to W02023017446A1), sodium iodide (116 mg, 0.77 mmol) and potassium
carbonate (160 mg, 1.16 mmol) were added. The reaction mixture was stirred at 80°C for 16 h under argon
protection. After the addition of water, the reaction mixture was extracted with dichloromethane, washed with
saturated brine, dried over anhydrous sodium sulfate, concentrated under reduced pressure, and the residue
was separated for purification by silica gel column chromatography to give a white solid A97-2 (90 mg, yield
71%). LCMS (ESI) m/z = 327.2 [M+H]".

[0793] Step 3:
[0794] To a solution of compound A97-2 (23 mg, 0.07 mmol) in N,N-dimethylformamide (2 mL) at room

temperature were added SM3 (40 mg, 0.07 mmol; see SMS5 for the synthesis method), cuprous iodide (3 mg,
0.01 mmol), triethylamine (22 mg, 0.21 mmol) and tetrakis(triphenylphosphine)palladium (17 mg, 0.01 mmol).
The reaction mixture was stirred at room temperature for 3 h under argon protection. The reaction mixture was
filtered, and the filtrate was separated for purification by reverse phase chromatography (acetonitrile/10 mM

ammonium bicarbonate solution) to give a yellow solid A112 (17 mg, yield 31%). LCMS (ESI) m/z = 757.3
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[M+H]*. "H NMR (400 MHz, DMSO-ds) § 10.33 (s, 1H), 10.06 (s, 1H), 9.75 (s, 1H), 8.73 (s, 1H), 8.30 (d, J
=8.4 Hz, 1H), 8.03 — 7.96 (m, 1H), 7.95 — 7.83 (m, 2H), 7.71 — 7.52 (m, 2H), 7.41 — 7.33 (m, 2H), 7.28 - 7.16
(m, 4H), 7.10 — 7.03 (m, 3H), 3.99 — 3.88 (m, 4H), 3.75 — 3.69 (m, 4H), 3.59 — 3.46 (m, 2H), 3.42 — 3.20 (m,
1H), 3.14 —2.96 (m, 4H), 2.77 — 2.66 (m, 2H).

[0795] Example 98 Synthesis of Compound A98:

o o
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[0796] Step 1:
[0797] To a solution of compound 1-(3-iodophenyl)dihydropyrimidine-2,4(1H,3H)-dione (1.00 g, 3.16

mmol, synthesized with reference to W02023080732A1) in 1,4-dioxane (15.0 mL), bis(neopentyl
glycolato)diboron (3.57 g, 15.82 mmol), palladium acetate (142.2 mg, 632.72 umol), and potassium acetate
(931.3 mg, 9.49 mmol) were added at room temperature. The reaction mixture was stirred at 110°C for 16 h
under an argon atmosphere. Solid impurities were removed by suction filtration, the filtrate was concentrated,
and the residue was separated for purification by a silica gel column (petroleum ether/ethyl acetate = 20:1) to
give a yellow solid A98-1 (500 mg, yield 67%). LCMS (ESI) m/z =235.2 [M+H]*.

[0798] Step 2:

2-  Boc-piperazine (374 mg, 2.01 mmol) was dissolved in acetonitrile, and A98-1 (470.0 mg, 2.01 mmol),
copper acetate (729.29 mg, 4.02 mmol), triethylamine (406.46 mg, 4.02 mmol) and 4A molecular sieve
(191.68 mg, 1.90 mmol) were added sequentially. The mixture was stirred at 26°C for 16 h. After the reaction
was completed, the mixture was directly spin-dried, and purified by flash silica gel column chromatography

(EA: MeOH=10% to 10%) to give A98-2 (300 mg, yield 54%). LCMS (ESI) m/z = 375.3 [M+H]".

[0799] Step 3:

[0800] At room temperature, A98-2 (250.0 mg, 667.28 pmol) was dissolved in dichloromethane (10 mL),
and a solution of HCI in dioxane (4 M, 5 mL) was added. The reaction mixture was stirred at 26°C for 2 h.
The solvent was removed by concentration under reduced pressure to give a yellow solid A98-3 (200 mg, yield
96%). LCMS (ESI) m/z=275.1 [M+H]".

[0801] Step 4:

[0802] Bromopropyne (59 mg, 492.13 umol) and DIPEA (141.5 mg, 1.09 mmol) were added to a solution
of compound A98-3 (150.0 mg, 546.81 umol) in N, N-dimethylformamide (5 mL) at 0°C. The reaction mixture
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was heated to 0°C and stirred for 4 h. After the addition of water, the reaction mixture was extracted with ethyl
acetate, dried over anhydrous sodium sulfate, concentrated under reduced pressure, and the residue was
separated for purification by silica gel column chromatography (ethyl acetate/petroleum ether = 1:2) to give a

yellow solid A98-4 (100.0 mg, yield 58%). LCMS (ESI) m/z = 313.2 [M+H]".
[0803] Step 5:

[0804] Compounds A98-4 (32 mg, 102.44 pmol), SM3 (57.24 mg, 102.44 pumol), triethylamine (20.7 mg,
204.89 pumol), cuprous iodide (3.9 mg, 20.49 pumol) and Pd(PPhs)4 (23.7 mg, 20.49 pumol) were dissolved in
N,N-dimethylformamide (5 mL) at room temperature. The reaction mixture was stirred at 80°C for 4 h. The
reaction mixture was washed with water, and extracted with ethyl acetate. The organic phase was concentrated
to remove the solvent, and the residue was separated for purification by silica gel column chromatography
(petroleum ether/ethyl acetate = 10:1) to give a white solid A98 (10.0 mg, yield 13%). LCMS (ESI) m/z =
743.5 [M+H]". '"H NMR (400 MHz, DMSO-ds) & 10.33 (s, 1H), 10.02 (s, 1H), 8.73 (s, 1H), 8.30 (d, /= 8.4
Hz, 1H), 8.01 (s, 1H),7.89 (dd, J1 = 8.4 Hz, J>= 2.0 Hz, 1H), 7.85 (d, J = 8.4 Hz, 1H), 7.61 — 7.52 (m, 1H),
7.37—7.32 (m, 2H), 7.24 - 7.18 (m, 3H), 7.08 (d, /= 7.6 Hz, 1H), 6.92 (s, 1H), 6.84 (d, /= 8.4 Hz, 1H), 6.75
(d,J=17.6 Hz, 1H), 3.78 —3.75 (t, J= 6.8 Hz, 2H), 3.64 — 3.60 (m, 2H), 3.23 — 3.20 (m, 4H), 2.75 - 2.71 (m,

4H).

[0805] Example 99 Synthesis of Compound A99:
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[0806] Compound A99 (9.56 mg, yield 7.5%) was synthesized according to the synthesis method of
compound A97 described in Example 97. LCMS (ESI) m/z = 743.2 [M+H]". 'H NMR (400 MHz, DMSO-ds)
5 10.29 (s, 1H), 10.02 (s, 1H), 8.73 (s, 1H), 8.30 (d, /= 8.4 Hz, 1H), 8.04 (s, 1H), 7.89 (dd, J1 = 8.4 Hz, J> =
2.0 Hz, 1H), 7.83 (d, J = 8.8 Hz, 2H), 7.57 — 7.54 (m, 1H), 7.34 — 7.32 (m, 2H), 7.17 — 7.06 (m, 5H), 6.95 (d,
J=8.8 Hz, 2H), 3.71 (t, J = 6.8 Hz, 2H), 3.19 (bs, 4H), 2.72 — 2.68 (m, 6H).

[0807] Example 100 Synthesis of Compound A100:
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[0808] Compound A100 (10.09 mg, yield 67.74%) was synthesized according to the synthesis method of
compound A97 described in Example 97. (15 mg, yield 11.0%). LCMS (ESI) m/z = 757.3 [M+H]*. '"H NMR
(400 MHz, DMSO-ds) 6 10.29 (s, 1H), 9.97 (s, 1H), 8.69 (s, 1H), 8.27 (d, /= 8.4 Hz, 1H), 7.91 (s, 1H), 7.87
(d, /J=8.4 Hz, 1H), 7.80 (d, J = 8.0 Hz, 1H), 7.58 — 7.48 (m, 1H), 7.33 (s, 1H), 7.28 (t, /= 7.6 Hz, 1H), 7.22
—7.10 (m, 3H), 7.02 — 6.97 (m, 1H), 6.89 (s, 1H), 6.84 — 6.79 (m, 1H), 6.74 — 6.68 (m, 1H), 3.74 (t, J= 6.8
Hz, 2H), 3.18 — 3.12 (m, 4H), 2.70 — 2.60 (m, 10H).

[0809] Example 101 Synthesis of Compound A101:
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[0810] Step 1:

[0811] Compound A101-1 (60 mg, crude) was synthesized according to the synthesis method of compound
A68-2 described in Example 68. LCMS (ESI) m/z =331.5 [M+H]".

[0812] Step 2:

[0813] Potassium carbonate (250.99 mg, 1.82 mmol) was added to a solution of A101-3 (100 mg, 605.36
pumol, synthesized with reference to Bioorganic & Medicinal Chemistry Letters (2017), 27(18), 4440-4445)
and SM4 (218.40 mg, 605.36 umol, synthesized with reference to ACS Medicinal Chemistry Letters (2015),

6(6), 630-634) in ethanol (4 mL) at room temperature. The reaction mixture was heated to 80°C and stirred
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for 16 h. After LCMS showed that the reaction was completed, the reaction mixture was quenched with a
saturated aqueous ammonium chloride solution, extracted with ethyl acetate, and the organic phase was dried
over anhydrous sodium sulfate, filtered, and concentrated. The crude product was separated for purification
by silica gel column to give a yellow solid A101-4 (140 mg, yield 49.9%). LCMS (ESI) m/z = 463.2 [M+H]".
[0814] Step 3:

[0815]  Sulfoxide chloride (13.37 mg, 112.34 umol, 8.19 ul) was added to a solution of A101-4 (26 mg,
56.17 pmol) in dichloromethane (2 mL) at room temperature. The reaction mixture was heated to 40°C and
stirred for 2 h. After LCMS showed that the reaction was complete, the reaction mixture was concentrated to
give a yellow solid A101-5 (28 mg, crude). LCMS (ESI) m/z = 481.3 [M+H]".

[0816] Step 4:

[0817] N, N-diisopropylethylamine (34.91 mg, 270.09 umol, 47.04 pL) was added to a solution of A101-5
(26 mg, 54.02 umol) and A101-2 (23.95 mg, 54.02 pmol, TFA) in N,N-dimethylformamide (3 mL) at room
temperature. The reaction mixture was heated to 45°C and stirred for 16 h. After LCMS showed that the
reaction was complete, the reaction mixture was filtered, and the filtrate was separated for purification by high-
performance liquid chromatography to give a white solid A101 (8 mg, yield 19.1%). LCMS (ESI) m/z=775.4
[M+H]". '"H NMR (400 MHz, DMSO-ds) 8 10.34 (s, 1H), 9.85 (s, 1H), 8.65 (s, 1H), 8.28 (d, /= 8.4 Hz, 1H),
8.02 —7.98 (m, 1H), 7.89 — 7.83 (m, 1H), 7.76 (d, J= 8.4 Hz, 2H), 7.58 — 7.44 (m, 2H), 7.33 — 7.31 (m, 1H),
7.22 (d, J=8.4 Hz, 2H), 7.19 — 7.12 (m, 2H), 6.39 (d, J = 8.8 Hz, 1H), 3.97 (t, /= 7.6 Hz, 2H), 3.75 - 3.64
(m, 4H), 3.41 (s, 2H), 3.26 — 3.20 (m, 1H), 2.69 (t, J= 6.8 Hz, 2H), 2.46 — 2.18 (m, 8H).

[0818] Example 102 Synthesis of Compound A102:
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[0819] Compound A102 (7 mg, yield 9.1%) was synthesized according to the synthesis method of
compound A101 described in Example 101. LCMS (ESI) m/z = 763.3 [M+H]*. '"H NMR (400 MHz, DMSO-
ds) 8 10.29 (s, 1H), 9.91 (s, 1H), 8.70 (s, 1H), 8.33 (d, /J=8.4 Hz, 1H), 7.90 (dd, J1 = 8.4 Hz, J» = 2.0 Hz, 1H),
7.71 (s, 1H), 7.57 — 7.54 (m, 1H), 7.36 — 7.32 (m, 2H), 7.22 (t, /= 8.0 Hz, 1H), 7.17 — 7.15 (m, 4H), 6.93 (d,
J=8.8 Hz, 2H), 6.59 (dd, J1 = 8.8 Hz, /,=2.0 Hz, 1H ), 4.06 (t, /= 6.0 Hz, 2H), 3.72 (t,J= 6.8 Hz, 2H), 3.12
(bs, 4H), 2.72 (t, J= 6.8 Hz, 2H), 2.50 — 2.35 (m, 6H), 1.98 — 1.94 (m, 2H).

[0820] Example 103 Synthesis of Compound A103:
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[0821] Compound A103 (10.0 mg, yield 50.9%) was synthesized according to the synthesis method of
compound A101 described in Example 101. LCMS (ESI) m/z = 789.5 [M+H]*. 'H NMR (400 MHz, DMSO-
ds) 6 10.34 (s, 1H), 9.89 (s, 1H), 8.68 (s, 1H), 8.31 (d, /= 8.4 Hz, 1H), 7.87 (dd, J; = 8.6 Hz, J, = 2.2 Hz, 1H),
7.71 (s, 1H), 7.56 — 7.49 (m, 1H), 7.33 — 7.26 (m, 3H), 7.21 — 7.08 (m, 6H), 6.59 — 6.55 (m, 1H), 4.13 — 4.08
(m, 2H), 3.77 (t, J = 6.6 Hz, 2H), 3.07 — 3.00 (m, 2H), 2.77 — 2.73 (m, 2H), 2.69 (t, J = 6.6 Hz, 2H), 1.74 —

1.65 (m, 4H).
[0822] Example 104 Synthesis of Compound A104:

NO,

Fe/NH,Cl
EtOH/H,0

[0823] Step 1:
[0824] To a solution of compound SM4 (1.0 g, 2.077 mmol) in methanol (20 mL) at room temperature, 1-

(4-nitrophenyl)guanidine nitrate (660.5 mg, 3.05 mmol) and potassium carbonate (957.7 mg, 6.93 mmol) were
added. The reaction mixture was stirred at 70°C for 12 h. Solid impurities were removed by suction filtration,
and the filtrate was concentrated and purified on a silica gel column to give a yellow solid A104-1 (183 mg,
yield 13.82%). LCMS (ESI) m/z = 478.1 [M+H]".

[0825] Step 2:

[0826] Compound A104-2 (135 mg, yield 78.71%) was synthesized according to the synthesis method of
compound A64-1 described in Example 64. LCMS (ESI) m/z = 477.8 [M+H]".

[0827] Step 3:
[0828] At room temperature, 3-bromopropionyl chloride (41.3 mg, 024 mmol) and N,N-
diisopropylethylamine (93.5 mg, 0.72 mmol) were added to a solution of compound A104-2 (108 mg, 0.24
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mmol) in dichloromethane (5 mL). The reaction mixture was stirred at 25°C for 12 h. The reaction mixture
was concentrated and purified by normal phase column to give A104-3 (53.6 mg, yield 38.14%). LCMS (ESI)
m/z = 581.6/583.7 [M+H]".

[0829] Step 4:
[0830] To a solution of compound A104-3 (53.6 mg, 0.096 mmol) in N, N-dimethylformamide (3 mL) at

room temperature, 1-(4-(piperazin-1-yl)phenyl)dihydropyrimidine-2,4(1H,3H)-dione (52.71 mg, 0.192 mmol)
and N, N-diisopropylethylamine (37.2 mg, 0.288 mmol) were added. The reaction mixture was stirred at 25°C
for 12 h. The reaction mixture was separated for purification by reverse phase chromatography (acetonitrile/0.1%
aqueous formic acid solution = 2.3/1) to give a yellow solid A104 (7.72 mg, yield 10.0%). LCMS (ESI) m/z
=775.8 [M+H]". 'H NMR (400 MHz, DMSO-ds) & 10.26 (s, 1H), 9.99 (s, 1H), 9.79 (s, 1H), 8.63 (s, 1H), 8.27
(d, J=8.4 Hz, 1H), 7.87 (dd, J1 = 8.4 Hz, J,=2.0 Hz, 1H), 7.71 (d, /= 8.8 Hz, 2H), 7.60 — 7.48 (m, 3H), 7.31
(d, J=2.0 Hz, 1H), 7.21 — 7.11 (m, 4H), 6.98 — 6.91 (m, 2H), 3.69 (t, J = 6.4 Hz, 2H), 3.17 — 3.12 (m, 4H),
2.74 —2.64 (m, 4H), 2.61 — 2.56 (m, 4H), 2.54 — 2.51 (m, 2H).

[0831] Example 105 Synthesis of Compound A105:
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[0832] Compound A105 (8.0 mg, yield 40.1%) was synthesized according to the synthesis method of
compound A6 described in Example 6. LCMS (ESI) m/z = 782.5 [M+H]". 'H NMR (400 MHz, DMSO-d) &
10.33 (s, 1H), 10.14 (s, 1H), 8.69 (s, 1H), 8.44 (d, J= 7.6 Hz, 1H), 8.24 (d, /= 8.4 Hz, 1H), 8.04 (d, /= 2.8
Hz, 1H), 7.94 — 7.89 (m, 2H), 7.86 — 7.82 (m, 2H), 7.81 —7.77 (m, 1H), 7.51 — 7.40 (m, 3H), 7.15 (d, /= 2.4
Hz, 1H), 7.06 (t, /= 7.6 Hz, 1H), 6.98 (d, J= 8.4 Hz, 1H), 6.85 (d, /=9.2 Hz, 1H), 4.85 (bs, 1H), 4.50 — 4.42
(m, 1H), 3.79 (bs, 1H), 3.69 (t, J = 6.8 Hz, 2H), 3.55 — 3.41 (m, 4H), 3.30 (s, 3H), 2.69 (t, /= 6.8 Hz, 2H),
2.28 —2.19 (m, 2H), 1.93-1.83 (m, 2H), 1.67 — 1.55 (m, 4H).

[0833] Example 106 Synthesis of Compound A106:
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[0834] Step 1:

[0835] Sodium borohydride (504 mg, 13.7 mmol) and calcium chloride (1.52 g, 13.7 mmol) were added to
a solution of 2-bromo-3-methyl-3H-imidazole-4-carboxylic acid methyl ester (1.0 g, 4.57 mmol) in ethanol
(20 mL) at room temperature. The reaction mixture was stirred at 26°C for 16 h. The reaction mixture was
filtered and concentrated. The crude product was separated for purification by silica gel column
chromatography (petroleum ether/ethyl acetate = 5:1) to give a white solid A106-1 (750 mg, yield 86%).
LCMS (ESI) m/z = 191.2 [M+H]".

[0836] Step 2:

[0837] Compound A106-1 (600 mg, 3.14 mmol), cesium carbonate (2.05 g, 6.28 mmol),
tetrakis(triphenylphosphine)palladium (362 mg, 314 umol) and SM6 (1.8 g, 3.77 mmol) were dissolved in
dioxane/H,O = 10/1 (20 mL) at room temperature, and the reaction mixture was stirred at 90°C for 16 h under
argon protection. The reaction mixture was concentrated to remove the solvent, and the residue was separated
for purification by silica gel column chromatography (dichloromethane/methanol = 10:1) to give a white solid
A106-2 (1.0 g, 58%). LCMS (ESI) m/z = 543.2 [M+H]".

[0838] Step 3:

[0839] At room temperature, compound A106-2 (600 mg, 1.11 mmol) was dissolved in dichloromethane
(10 mL), and sulfoxide chloride (2 mL) was slowly added dropwise and stirred at 26°C for 2 h. The reaction
mixture was concentrated to remove the solvent to give a yellow solid A106-3 (400 mg, 64%). LCMS (ESI)

m/z =561.1 [M+H]".
[0840] Step 4:

[0841] DIPEA (13.8 mg, 106.87 umol) and 1-(4-(piperazin-1-yl)phenyl)dihydropyrimidine-2,4(1H,3H)-
dione (16.6 mg, 53.44 pmol) were added to a solution of A106-3 (30 mg, 53.44 pmol) in N,N-
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dimethylformamide (10 mL) at room temperature. The reaction mixture was stirred at 70°C for 2 h. With
addition of saturated brine, the reaction mixture was extracted with ethyl acetate, and the organic phase then
was dried over anhydrous sodium sulfate, filtered, and concentrated. The crude product was separated for
purification by silica gel column chromatography (dichloromethane/methanol = 10:1) to give a white solid
A106 (9 mg, yield 21%). LCMS (ESI) m/z = 799.2 [M+H]". "H NMR (400 MHz, DMSO-ds) 6 10.28 (s, 1H),
10.17 (s, 1H), 8.74 (s, 1H), 8.34 (d, J = 8.4 Hz, 1H), 7.97 (d, J = 8.4 Hz, 2H), 7.90 (dd, J1 = 8.0 Hz, J, = 2.4
Hz, 1H), 7.65 (d, J = 8.4 Hz, 2H), 7.59 — 7.51 (m, 1H), 7.36 (d, J = 2.4 Hz, 1H), 7.22 — 7.16 (m, 4H), 6.96 (d,
J=9.2 Hz, 2H), 3.75 (s, 3H), 3.72 (t, J = 6.8 Hz, 2H), 3.59 — 3.56 (m, 2H), 3.19 — 3.16 (m, 4H), 2.70 (t, J =
6.8 Hz, 2H), 2.68 —2.64 (m, 2H).

[0842] Example 107 Synthesis of Compound A107:
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[0843] Step 1:
[0844] To a solution of tert-butyl 5,6-dihydroimidazo[1,5-A]pyrazine-7(8H)-carboxylate (200 mg, 0.90

mmol) in tetrahydrofuran (2 mL) was added n-butyl lithium (1.6 M in hexanes, 0.67 mL, 1.07 mmol) under -
78°C argon protection. The reaction mixture was stirred at -78°C for 1 h under argon protection. A solution of
iodine (273 mg, 1.07 mmol) in tetrahydrofuran (1 mL) was slowly added dropwise, and stirring was continued
for 1 h after the addition. The reaction mixture was quenched with saturated ammonium chloride and extracted
with ethyl acetate. The organic phase was washed with saturated brine, dried over anhydrous sodium sulfate,
and concentrated under reduced pressure. The residue was purified by silica gel column chromatography to

give a yellow solid A107-1 (150 mg, yield 48%). LCMS (ESI) m/z = 450.1 [M+H]".

[0845]  Step 2:
[0846] SM6 (60 mg, 0.13 mmol), cesium carbonate (82 mg, 0.25 mmol) and
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tetrakis(triphenylphosphine)palladium (7 mg, 0.006 mmol) were added to a mixed solution of compound
A107-1 (44 mg, 0.13 mmol) in 1,4-dioxane (2 mL) and water (0.4 mL) at room temperature. The reaction
mixture was heated to 90°C under argon protection and stirred for 16 h. After the addition of water, the reaction
mixture was extracted with ethyl acetate, washed with saturated brine, dried over anhydrous sodium sulfate,
concentrated under reduced pressure, and the residue was separated for purification by silica gel column
chromatography to give a yellow solid A107-2 (44 mg, yield 53%). LCMS (ESI) m/z = 654.1 [M+H]".

[0847] Step 3:
[0848] HCI (4 M in dioxane, 1 mL) was added to a solution of compound A107-2 (44 mg, 0.07 mmol) in

dichloromethane (2 mL) at room temperature. The reaction mixture was stirred at room temperature for 2 h.
The reaction mixture was concentrated under reduced pressure to give a light yellow solid A107-3 (40 mg,

yield 100%, crude product). LCMS (ESI) m/z = 554.2 [M+H]".

[0849] Step 4:

[0850] Ethanolamine (454 mg, 7.43 mmol), L-proline (428 mg, 3.72 mmol), potassium carbonate (1.54 g,
11.15 mmol) and cuprous iodide (142 mg, 0.74 mmol) were added to a solution of compound 1-(4-
bromophenyl)dihydropyrimidine-2,4(1H,3H)-dione (1 g, 3.72 mmol) in dimethyl sulfoxide (6 mL) at room
temperature. The reaction mixture was heated to 90°C under argon protection and stirred for 16 h. The reaction
mixture was purified by reverse phase separation to give a yellow solid A107-4 (95 mg, yield 10%). LCMS
(ESD m/z = 250.2 [M+H]".

[0851] Step 5:

[0852] Imidazole (46 mg, 0.68 mmol), triphenylphosphine (179 mg, 0.68 mmol) and iodine (173 mg, 0.68
mmol) were added to a solution of compound A107-4 (85 mg, 0.34 mmol) in dichloromethane (1 mL) at room
temperature. The reaction mixture was stirred at room temperature for 12 h. The reaction mixture was
concentrated under reduced pressure, and the residue was separated for purification by silica gel column
chromatography to give a yellow solid A107-5 (72 mg, yield 59%). LCMS (ESI) m/z =360.1 [M+H]".

[0853] Step 6:
[0854] Sodium iodide (17 mg, 0.11 mmol), DIPEA (22 mg, 0.17 mmol) and A107-3 (33 mg, 0.06 mmol)

were added to a solution of compound A107-5 (40 mg, 0.11 mmol) in N, N-dimethylformamide (1 mL) at room
temperature. The reaction mixture was heated to 80°C under argon protection and stirred for 12 h. The reaction
mixture was separated for purification by reverse phase chromatography (acetonitrile/0.1% aqueous formic
acid solution) to give a light yellow solid A107 (6 mg, yield 8%). LCMS (ESI) m/z = 785.3 [M+H]". '"H NMR
(400 MHz, DMSO-ds) 6 10.23 (s, 1H), 10.09 (s, 1H), 8.73 (s, 1H), 8.39 — 8.26 (m, 1H), 8.00 — 7.83 (m, 3H),
7.75 —17.65 (m, 2H), 7.65 - 7.51 (m, 1H), 7.36 (d, /= 2.4 Hz, 1H), 7.28 — 7.12 (m, 2H), 7.10 — 6.98 (m, 2H),
6.79 (s, 1H), 670 — 6.58 (m, 2H), 5.59 (t, J= 5.6 Hz, 1H), 4.19 (t, J= 5.2 Hz, 2H), 3.78 (s, 2H), 3.68 (t, J =
6.4 Hz, 2H), 3.31 — 3.20 (m, 2H), 2.97 — 2.84 (m, 2H), 2.82 — 2.72 (m, 2H), 2.72 — 2.63 (m, 2H).

[0855] Example 108 Synthesis of Compound A108:
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[0856] Compound A108 (15.8 mg, yield 17.6%) was synthesized according to the synthesis method of
compound A101 described in Example 101. LCMS (ESI) m/z = 748.2 [M+H]*. "H NMR (400 MHz, DMSO-
ds) 6 10.26 (s, 1H), 9.38 (s, 1H), 8.53 (s, 1H), 8.23 (d, J= 8.5 Hz, 1H), 7.86 — 7.80 (m, 1H), 7.59 — 7.50 (m,
1H), 7.45 (d, J= 8.0 Hz, 2H), 7.30 — 7.27 (m, 1H), 7.21 — 7.12 (m, 4H), 6.98 — 6.91 (m, 2H), 6.61 — 6.56 (m,
2H), 5.18 (t, J= 5.6 Hz, 1H), 3.70 (t, /= 6.8 Hz, 2H), 3.20 — 3.13 (m, 6H), 2.71 —2.65 (t, J = 6.8 Hz , 2H),
2.61—2.55 (m, 6H).

[0857] Example 109 Synthesis of Compound A109:
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[0858] Compound A109 (15.0 mg, yield 59.6%) was synthesized according to the synthesis method of
compound A1 described in Example 1. LCMS (ESI) m/z = 772.5 [M+H]". '"H NMR (400 MHz, DMSO-d) &
10.15 (s, 1H), 8.72 (s, 1H), 8.45 (d, /= 8.0 Hz, 1H), 8.38 — 8.34 (m, 1H), 8.04 — 8.02 (m, 1H), 7.92 —7.90 (m,
2H), 7.86 — 7.83 (m, 2H), 7. 71 — 7.66 (m, 1H), 7.58 — 7.52 (m, 1H), 7.48 — 7.44 (m, 1H), 7.18 — 7.15 (m, 2H),
6.87 — 6.82 (m, 1H), 4.51 — 4.40 (m, 1H), 3.71 — 3.67 (m, 2H), 3.53 — 3.39 (m, 4H), 2.71 — 2.67 (m, 3H), 2.26
—2.18 (m, 2H), 1.91 — 1.86 (m, 1H), 1.66 — 1.52 (m, 4H).

[0859] Example 110 Synthesis of Compound A110:
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[0860] Compound A110 (13.46 mg, yield 43.09%) was synthesized according to the synthesis method of
compound A54 described in Example A54. LCMS (ESI) m/z = 802.16 [M+H]*. '"H NMR (400 MHz, DMSO-
ds) 6 10.33 (s, 1H), 10.17 (s, 1H), 8.73 (s, 1H), 8.44 (d, /= 7.6 Hz, 1H), 8.30 (d, J = 8.4 Hz, 1H), 7.95 — 7.81
(m, 6H), 7.61 — 7.49 (m, 1H), 7.34 (d, J=2.0 Hz, 1H), 7.22 — 7.13 (m, 2H), 6.75 (s, 1H), 4.51 —4.40 (m, 1H),
3.72 -3.61 (m, 1H), 3.57 — 3.48 (m, 3H), 3.47 — 3.42 (m, 2H), 2.75 — 2.66 (m, 2H), 2.24 (t, /= 10.0 Hz, 2H),
2.10 (s, 3H), 1.88 (t, /= 10.0 Hz, 2H), 1.69 — 1.53 (m, 4H).

[0861] Example 111 Synthesis of Compound A111:
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[0862] Step I:
[0863] Potassium carbonate (1.4 g, 10.2 mmol) and (2-bromoethoxy)-tert-butyldimethylsilane (980 mg, 4.1

mmol) were added to a solution of 2-bromo-1H-imidazole (500 mg, 3.4 mmol) in N, N-dimethylformamide (5
mL) at room temperature. The reaction mixture was stirred at room temperature for 16 h, and thin layer
chromatography showed that the raw materials reacted completely. Water was added, ethyl acetate was added

for extraction, anhydrous sodium sulfate was used for drying, and concentration under reduced pressure was
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performed. The residue was separated for purification by silica gel column chromatography (ethyl
acetate/petroleum ether = 1:20) to give a colorless oil A111-1 (1 g, yield 96.3%). LCMS (ESI) m/z = 305.4
[M+H]*.

[0864] Step 2:

[0865] Al111-1 (128 mg, 0.42 mmol), tetrakis(triphenylphosphine)palladium (48.5 mg, 0.04 mmol) and
cesium carbonate (273 mg, 0.84 mmol) were added to a solution of SM6 (200 mg, 0.42 mmol) in 1,4-dioxane
(10 mL) and water (1 mL) at room temperature. The atmosphere was replaced with argon 3 times, and the
mixture was heated to 100°C and stirred for 16 h. After the addition of water, the mixture was extracted with
ethyl acetate , dried over anhydrous sodium sulfate, and concentrated under reduced pressure. The residue was
separated for purification by silica gel column chromatography (ethyl acetate/petroleum ether = 1:5) to give a
yellow solid A111-2 (120 mg, yield 43.5%). LCMS (ESI) m/z = 657.6 [M+H]".

[0866] Step 3:

[0867] M tetrabutylammonium fluoride (0.4 mL, 0.4 mmol) was added to a solution of A111-2 (120 mg,
0.18 mmol) in tetrahydrofuran (3 mL) at room temperature, and the mixture was stirred for 3 h. LC-MS showed
that the raw materials reacted completely. Water was added, ethyl acetate was added for extraction, anhydrous
sodium sulfate was used for drying, and concentration under reduced pressure was performed. The residue
was separated for purification by silica gel column chromatography (ethyl acetate/petroleum ether = 1:3) to
give a yellow solid A111-3 (85 mg, yield 85.7%). LCMS (ESI) m/z = 543.1 [M+H]*.

[0868] Step 4:

[0869] Triphenylphosphine (82 mg, 0.3 mmol), imidazole (21 mg, 0.3 mmol) and elemental iodine (80 mg,
0.3 mmol) were added to a solution of A111-3 (85 mg, 0.15 mmol) in dichloromethane (3 mL) at room
temperature. The reaction mixture was stirred at room temperature for 2 h. After the addition of water, the
mixture was extracted with dichloromethane, dried over anhydrous sodium sulfate, and concentrated under
reduced pressure. The residue was separated for purification by silica gel column chromatography (ethyl
acetate/petroleum ether = 1:3) to give a yellow solid A111-4 (60 mg, yield 58.7%). LCMS (ESI) m/z = 653.2
[M+H]*.

[0870] Step 5:

[0871] To a solution of A111-4 (60 mg, 0.09 mmol) in N, N-dimethylformamide (3 mL), 1-(4-(piperazin-1-
yl)phenyl)dihydropyrimidine-2,4(1H,3H)-dione (25 mg, 0.09 mmol) and DIPEA (36 mg, 0.27 mmol) were
added at room temperature. The mixture was heated to 80°C and stirred to react for 16 h. LCMS showed a
product yield of about 30%. The reaction mixture was filtered, and the crude product was separated for
purification by reverse phase chromatography (acetonitrile/10 mM aqueous ammonium bicarbonate solution)
to give a yellow solid A111 (7.6 mg, yield 10.3%). LCMS (ESI) m/z = 799.2 [M+H]". '"H NMR (400 MHz,
DMSO-ds) 6 10.27 (s, 1H), 10.11 (s, 1H), 8.71 (s, 1H), 8.30 (d, J = 8.8 Hz, 1H), 7.97 — 7.92 (m, 2H), 7.88 —
7.82 (m, 1H), 7.63 —7.51 (m, 3H), 7.38 — 7.32 (m, 2H), 7.21 — 7.07 (m, 4H), 6.97 (s, 1H), 6.91 — 6.85 (m, 2H),
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4.21 —4.14 (m, 2H), 3.67 (t, /= 6.8 Hz, 2H), 3.10 — 2.99 (m, 4H), 2.70 — 2.63 (m, 4H).
[0872] Example 112 Synthesis of Compound A112:
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[0873] Compound A112 (6 mg, yield 23%) was synthesized according to the synthesis method of compound
A16 described in Example A16. LCMS (ESI) m/z = 802.3 [M+H]". 'H NMR (400 MHz, DMSO-dc) & 10.34
(s, IH), 10.21 (s, 1H), 8.76 (s, 1H), 8.49 (d, J= 7.6 Hz, 1H), 8.33 (d, J = 8.4 Hz, 1H), 7.96 — 7.85 (m, 4H),
7.61 —7.54 (m, 1H), 7.42 — 7.36 (m, 2H), 7.22 — 7.21 (m, 2H), 6.71 (d, J= 8.8 Hz, 1H), 4.51 —4.45 (m, 1H),
3.71-3.64 (m ,1H), 3.54 — 3.39 (m, 5H), 2.81-2.72 (m, 2H), 2.29 — 2.26 (m, 2H), 2.23 (s, 3H), 1.93 — 1.88 (m,
2H), 1.67 — 1.61 (m, 4H).

[0874] Example 113 Synthesis of Compounds A113 and A114:
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[0875] Step 1:

[0876] A113-1 (3 g, 10.4 mmol, synthesized with reference to W02019032743A1) and 5-bromo-2-
iodopyridine (2.96 g, 10.41 mmol) were dissolved in DMA (80 mL), and zinc powder (676 mg, 10.41 mmol),
1,1'-bis(diphenylphosphino)ferrocene)dichloronickel (711 mg, 1.1 mmol), 4,4'-di-tert-butyl-2,2'-bipyridine
(558.09 mg, 2.08 mmol), and sodium iodide (780 mg, 5.21 mmol) were added in sequence under argon
protection. The reaction mixture was stirred at 60°C for 2 h. After the reaction was completed, the reaction
mixture was directly spin-dried and purified by flash silica gel column chromatography (EA: PE = 10% to
50%) to give A113-2 (320 mg). LCMS (ESI) m/z =318.2 [M+H]*.

[0877] Step 2:

[0878] A113-2 (700 mg, 2.2 mmol), 3-(4-methoxybenzyl)-dihydropyrimidine-2,4(1H,3H)-dione (772 mg,
3.3 mmol), cesium carbonate (1.08 g, 3.3 mmol), (1R,2R)-N,N'-dimethyl-1,2-cyclohexanediamine (156 mg,
1.1 mmol), cuprous iodide (209 mg, 1.1 mmol) and dioxane (10 mL) were added to the microwave reaction
vial in sequence, and then the mixture was reacted under microwave conditions at 120°C for 2 h under argon
protection. After the reaction was completed, the mixture was directly spin-dried, and purified by flash silica
gel column chromatography (EA: PE = 50% to 100%) to give A113-3 (600 mg). LCMS (ESI) m/z = 471.5
[M+H]".
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[0879] Step 3:

[0880] A113-3 (400 mg) was dissolved in trifluoroacetic acid (4 mL), trifluoromethanesulfonic acid (2 mL)
was slowly added dropwise, and the mixture was stirred at room temperature for 3 h. Upon completion, the
reaction was quenched with ice water. Saturated sodium bicarbonate was added to adjust the pH of the system
to 7-8, extraction was performed twice with ethyl acetate, and the aqueous phase was directly purified by
reversed-phase medium pressure preparative chromatography to give A113-4 (150 mg). LCMS (ESI) m/z =
261.2 [M+H]".

[0881] Step 4:

[0882] A113-4 (50 mg, 0.19 mmol) was dissolved in tetrahydrofuran (5 mL), Dess-Martin oxidizer (162
mg, 0.38 mmol) was added, and the mixture was stirred overnight at room temperature. After the reaction was
completed, the mixture was directly spin-dried and purified by flash silica gel column chromatography (EA:
PE = 50% to 100%) to give A113-5 (49 mg). LCMS (ESI) m/z = 259.2 [M+H]".

[0883] Step 5:

[0884] A113-6 (49 mg, 0.18 mmol) was dissolved in methanol (2 mL), 3-N-tert-
butoxycarbonylaminocyclobutylamine (39 mg, 0.22 mmol), sodium triacetoxyborohydride (120 mg, 0.56
mmol) and 1 drop of acetic acid were added successively, and the mixture was stirred overnight at 50°C. After
the reaction was completed, water was added for quenching, ethyl acetate was used for extraction, the organic
phase was spin-dried and purified by flash silica gel column chromatography (EA: PE = 50% to 100%) to give
a cis product (10 mg) and a trans product (5 mg). LCMS (ESI) m/z =415.5 [M+H]".

[0885] Step 6:

[0886] The product obtained in the previous step was dissolved in dichloromethane (1 mL), trifluoroacetic
acid (0.5 mL) was added, and then the mixture was stirred at room temperature for 1 h. After the reaction was
completed, the mixture was spin-dried directly for the next step. LCMS (ESI) m/z = 315.2 [M+H]*.

[0887] Step 7:

[0888] The compound was synthesized according to the synthesis method of compound A1 described in
Example 1. Isolation and purification resulted in the trans product A113 (4 mg, yield 24.6%). LCMS (ESI)
m/z = 774.2 [M+H]". '"H NMR (400 MHz, DMSO-ds) & 10.52 (s, 1H), 10.23 (s, 1H), 8.76 (s, 1H), 8.55 (d, J
= 8.4 Hz, 1H), 8.34 (d, /= 8.4 Hz, 1H), 7.96 — 7.87 (m, 5H), 7.70 — 7.68 (m, 1H), 7.60 — 7.56 (m, 1H), 7.37 —
7.32 (m, 2H), 7.22 - 7.19 (m, 2H), 3.84 (t, /= 6.8 Hz, 2H), 2.74 (t, J= 6.8 Hz, 2H), 1.28 — 1.25 (m, 4H).
[0889] And the cis product A114 (2 mg, yield 12.3%). LCMS (ESI) m/z = 774.2 [M+H]". '"H NMR (400
MHz, DMSO-ds) 6 10.51 (s, 1H), 10.25 (s, 1H), 8.79 (s, 1H), 8.67 (d, J = 8.4 Hz, 1H), 8.57 (d, J = 8.4 Hz,
1H), 8.36 (d, /= 8.8 Hz, 1H), 7.97 — 7.89 (m, 5H), 7.73 — 7.70 (m, 1H), 7.62 — 7.58 (m, 1H), 7.40 — 7.34 (m,
2H), 7.24 — 7.21 (m, 2H), 3.86 (t, J = 6.8 Hz, 2H), 3.52 — 3.49 (m, 2H), 3.29 — 3.26 (m, 1H), 3.19 (bs, 1H),
2.78 (t,J=6.8 Hz,2H ), 2.38 — 2.32 (m, 3H), 2.23 — 2.20 (m, 2H).

[0890] Example 114 Synthesis of Compound A115:
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A115

[0891] Compound A115 (10.0 mg, yield 50.6%) was synthesized according to the synthesis method of
compound A6 described in Example 6. LCMS (ESI) m/z = 793.9 [M+H]". 'H NMR (400 MHz, DMSO-ds) &
10.34 (s, 1H), 10.08 (s, 1H), 8.67 (s, 1H), 8.43 (d, J= 7.6 Hz, 1H), 8.18 (d, /= 8.2 Hz, 1H), 8.04 (d, J=2.8
Hz, 1H), 7.95 — 7.88 (m, 2H), 7.85 — 7.80 (m, 2H), 7.56 — 7.44 (m, 2H), 7.39 — 7.35 (m, 1H), 7.21 — 7.10 (m,
2H), 7.07 — 7.03 (m, 1H), 6.85 (d, J=9.1 Hz, 1H), 4.50 — 4.39 (m, 1H), 3.69 (t, /= 6.8 Hz, 2H), 3.56 — 3.48
(m, 2H), 3.47 — 3.42 (m, 2H), 2.69 (t, J= 6.8 Hz, 2H), 2.28 — 2.19 (m, 2H), 2.04 — 1.96 (m, 1H), 1.92 — 1.85
(m, 2H), 1.66 — 1.62 (m, 2H), 1.60 — 1.56 (m, 2H), 1.03 —0.97 (m, 2H), 0.78 — 0.60 (m, 2H).

[0892] Example 115 Synthesis of Compound A116:
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H—NH
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[0893] Compound A116 (9.3 mg, yield 45.6%) was synthesized according to the synthesis method of

compound A6 described in Example 6. LCMS (ESI) m/z = 754.2 [M+H]". 'H NMR (400 MHz, DMSO-d) &
10.34 (s, 1H), 10.12 (s, 1H), 8.72 (s, 1H), 8.44 (d, J= 8.0 Hz, 1H), 8.32 — 8.27 (m, 1H), 8.04 (d, J= 2.8 Hz,
1H), 7.93 (d, /= 8.8 Hz, 2H), 7.84 (d, J = 8.8 Hz, 2H), 7.82 — 7.76 (m, 1H), 7.68 — 7.62 (m, 1H), 7.57 — 7.44
(m, 2H), 7.33 (d, J= 7.8 Hz, 1H), 7.15 (s, 2H), 6.88 — 6.82 (m, 1H), 4.51 — 4.40 (m, 1H), 3.69 (t, J= 8.0 Hz,
2H), 3.55 —3.48 (m, 2H), 3.47 — 3.30 (m, 2H), 2.69 (t, J = 8.0 Hz, 2H), 2.28 — 2.19 (m, 2H), 1.94 — 1.83 (m,
2H), 1.69 — 1.53 (m, 4H).

[0894] Example 116 Synthesis of Compound A117:
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[0895] Step 1:

[0896] Compound A117-1 (1.5 g, 5.30 mmol, synthesized with reference to Example 8) and bis(neopentyl
glycolato)diboron (7.18 g, 31.79 mmol) were dissolved in dioxane solution (15 mL), and then potassium
acetate (1.56 g, 15.89 mmol) and palladium acetate (594.74 mg, 2.65 mmol, 271.57 uL) were added. The
reaction mixture was stirred at 110°C for 16 h. After the addition of water (100 mL), the reaction mixture was
extracted with ethyl acetate (150 mL*3). The organic phases were pooled, washed with saturated brine (150
mL), dried over anhydrous sodium sulfate, filtered, and the filtrate was concentrated to give a crude product.
The crude product was purified by column chromatography to give compound A117-2 (0.3 g, 22.8% yield).

LCMS (ESI) m/z = 249.1 [M+H]".
[0897]  Step 2:

[0898] Compound A117-3 (100 mg, hydrochloride) was synthesized according to the synthesis method of
compound A63-5 described in Example 63. LCMS (ESI) m/z = 289.4 [M+H]".

[0899] Step 3:

[0900] Compound A117 (5 mg, yield 5.5%) was synthesized according to the synthesis method of
compound A98 described in Example 98. LCMS (ESI) m/z = 771.4 [M+H]". 'H NMR (400 MHz, DMSO-ds)
5 10.28 (s, 1H), 9.98 (s, 1H), 8.69 (s, 1H), 8.27 (d, /= 8.4 Hz, 1H), 7.94 — 7.90 (m, 1H), 7.88 — 7.84 (m, 1H),
7.80 (d, J = 8.4 Hz, 1H), 7.58 — 7.50 (m, 1H), 7.34 — 7.32 (m, 1H), 7.28 (t, /= 8.0 Hz, 1H), 7.20 — 7.11 (m,
2H), 7.08 (d, J= 8.4 Hz, 1H), 6.99 (d, J= 7.6 Hz, 1H), 6.86 — 6.84 (m, 1H), 6.83 — 6.79 (m, 1H), 3.78 —3.70
(m, 1H), 3.52 = 3.43 (m, 1H), 3.16 — 3.06 (m, 4H), 2.73 —2.57 (m, 10H), 2.06 (s, 3H).

[0901] Example 117 Synthesis of Compound A118:
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[0902] Compound A118 (16 mg, yield 48%) was synthesized according to the synthesis method of
compound A6 described in Example 6. LCMS (ESI) m/z=768.1 [M+H]". 'H NMR (400 MHz, DMSO-d) &
10.37 (s, 1H), 10.12 (s, 1H), 8.72 (s, 1H), 8.46 (d, J= 7.6 Hz, 1H), 8.27 — 8.16 (m, 1H), 8.08 (d, /= 2.8 Hz,
1H), 8.01 — 7.91 (m, 2H), 7.91 — 7.81 (m, 2H), 7.69 — 7.61 (m, 1H), 761— 7.42 (m, 2H), 7.27 — 7.05 (m, 2H),
6.97 — 6.79 (m, 1H), 4.58 —4.36 (m, 1H), 3.73 (t, J= 6.4 Hz, 2H), 3.63 — 3.51 (m, 2H), 3.51 — 3.42 (m, 2H),
2.73 (t,J= 6.8 Hz, 2H), 2.41 (s, 3H), 2.34 — 2.19 (m, 2H), 2.00 — 1.86 (m, 2H), 1.75 — 1.54 (m, 4H).

[0903] Example 118 Synthesis of Compound A119:
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[0904] Compound A119 (2.0 mg, yield 8.0%) was synthesized according to the synthesis method of

A118

compound 4 described in Example 4. LCMS (ESI) m/z = 786.1 [M+H]*. 'H NMR (400 MHz, DMSO-ds) &
10.33 (s, 1H), 10.15 (s, 1H), 8.73 (s, 1H), 8.44 (d, J= 8.0 Hz, 1H), 8.28 (d, /= 8.0 Hz, 1H), 8.03 (d, J=2.7
Hz, 1H), 7.91 — 7.82 (m, 5H), 7.66 — 7.63 (m, 1H), 7.50 — 7.46 (m, 3H), 7.42 — 7.40 (m, 1H), 7.13 (d, J=2.2
Hz, 1H), 6.85 (d, /=12 Hz, 1H), 4.48 — 4.42 (m, 1H), 3.69 (t, /= 8 Hz, 2H), 3.53 — 3.50 (m, 2H), 3.46 —3.42
(m, 2H), 2.71 — 2.68 (m, 3H), 2.26 —2.22 (m, 2H), 1.91 — 1.86 (m, 2H), 1.66 — 1.58 (m, 4H).

[0905] Example 119 Synthesis of Compound A120:

305



,Boc [0}

N
NH, L \O)K/\NH
NO. NH ~ =
2 2 | ‘ B (0] N
‘ A Fe ‘ ) Pd(dppf)Cl, CH,Cly,Zn, 1o _N TEA ‘ _N NaOCN
_N AcOH N DMA EtOH AcOH
Br Br
1 N
Boc Boc
A120-1 A120-2 A120-3
[0} [0}
NH
~, k/\ )k /& O%N Boc N/&O
A __TMSOK _(AcO)sBHNa B
L N THF “oem |
N N
|
Boc Boc &
N
A120-4 A120-6 R
B‘oc A120-7
OH

o]
N

d“

N

N
7
TFA —N
— e = HATU.DIPEA
DMF,26°C,16h

N

¥

[0906] Step 1:
[0907] At room temperature, iron powder (11.17 g, 200 mmol) was added to a solution of compound 2-

A120-8 A120

bromo-5-nitropyridine (8.1 g, 40 mmol) in acetic acid (30 mL), and the reaction mixture was stirred at 90°C
for 2 h. The reaction mixture was filtered and concentrated under reduced pressure. After the addition of water,
the mixture was extracted with ethyl acetate, and the organic phase was dried over anhydrous sodium sulfate,
filtered, and concentrated. The crude product was separated for purification by silica gel column
chromatography (dichloromethane/methanol = 20:1) to give a brown solid A120-1 (6 g, yield 86%). LCMS
(ESD m/z = 173.1 [M+H]".

[0908] Step 2:

[0909] At room temperature, compound A120-1 (4.85 g, 22.04 mmol) and [I,I-
bis(diphenylphosphino)ferrocene]dichloropalladium, complex with dichloromethane (1.8 g, 2.2 mmol) were
dissolved in N, N-dimethylacetamide solution (50 mL), and the mixture was stirred continuously at 65°C under
argon protection. In another conical flask, 1-Boc-3-iodoazetidine (18.72 g, 66.13 mmol), elemental iodine (560
mg, 2.2 umol) and zinc powder (4.3 g, 66.13 umol) were dissolved in N, N-dimethylacetamide solution (50
mL). The reaction mixture was stirred at room temperature for 2 h, and then added to another reaction system.
The temperature was raised to 85°C, and the mixture was stirred continuously overnight. After the addition of

water, the reaction mixture was extracted with ethyl acetate, dried over anhydrous sodium sulfate, and
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concentrated under reduced pressure. The residue was separated for purification by silica gel column
chromatography (methanol/dichloromethane = 1:20) to give a yellow oil A120-2 (3 g, yield 54%). LCMS (ESI)
m/z =250.3 [M+H]".

[0910] Step 3:

[0911] Atroom temperature, methyl acrylate (932 mg, 10.83 mmol) and triethylamine (731 mg, 7.22 mmol)
were added to a solution of compound A120-2 (900 mg, 3.61 mmol) in ethanol (20 mL), and the reaction
mixture was stirred at 100°C for 16 h. The mixture was concentrated under reduced pressure. The crude
product was separated for purification by silica gel column chromatography (petroleum ether/ethyl acetate =
5:1) to give a brown solid A120-3 (1 g, yield 82%). LCMS (ESI) m/z = 336.2 [M+H]".

[0912] Step 4:

[0913] Compound A120-3 (1.0 g, 2.86 mmol) was dissolved in a mixed solution of acetic acid (20 mL) and
water (0.4 mL), sodium cyanate (930 mg, 14.31 mmol) was added, and the reaction mixture was stirred at
room temperature for 1 h. The reaction mixture was concentrated to give compound A120-4 (1.0 g, yellow
solid, crude product). LCMS (ESI) m/z = 379.3 [M+H]".

[0914] Step 5:

[0915] Compound A120-4 (400 mg, 1.02 mmol) was dissolved in tetrahydrofuran (10 mL), potassium
trimethylsilanolate was added to adjust the pH to about 9, and the reaction mixture was stirred at room
temperature for 1 h. The reaction mixture was adjusted to weak acidity with acetic acid, and concentrated to
give a crude product. The crude product was purified by column chromatography to give compound A120-5
(250.0 mg, yellow solid, crude product). LCMS (ESI) m/z = 347.2 [M+H]*

[0916] Step 6:
[0917] Compound A120-5 (300.0 mg, 866.10 pumol) was dissolved in dichloromethane (3 mL),

trifluoroacetic acid (1 mL) was added, and the reaction mixture was stirred at 25°C for 2 h. The reaction
mixture was concentrated to remove the solvent to give A120-6 (250.0 mg, yellow solid, crude product,
trifluoroacetate). LCMS (ESI) m/z = 247.2 [M+H]".

[0918] Step 7:

[0919] Compound A120-6 (213 mg, 864.92 umol) was dissolved in dichloromethane, 1-(tert-
butoxycarbonyl)-3-azetidinone (296 mg, 1.73 mmol) and acetic acid (2.52 mg, 42.20 umol) were added
sequentially, and the mixture was stirred at 26°C for 1 h, then sodium borohydride acetate (367 mg, 1.73 umol)
was added. After the reaction was completed, the mixture was directly spin-dried and purified by flash silica
gel column chromatography (EA:MeOH = 10% to 10%) to give A120-7 (200 mg, yield 57%). LCMS (ESI)
m/z =402.4 [M+H]".

[0920] Step 8:

[0921] Compound A120-7 (40 mg, 99.64 umol) was dissolved in dichloromethane (3 mL), trifluoroacetic

acid (0.5 mL) was added, and the reaction mixture was stirred at 25°C for 2 h. The reaction mixture was
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concentrated to remove the solvent to give A120-8 (30.0 mg, yellow solid, crude product, trifluoroacetate).
LCMS (ESI) m/z = 302.3 [M+H]".

[0922] Step 9:

[0923] To a solution of compound A120-8 (15 mg, 31.46 umol) in N,N-dimethylformamide (5 mL), SM1
(14.22 mg, 47.18 pmol), HATU (23.9 mg, 62.91 umol) and DIPEA (4.0 mg, 31.46 umol) were added at room
temperature. The reaction mixture was stirred at 26°C for 16 h. After the addition of water, the reaction mixture
was extracted with ethyl acetate, dried over anhydrous sodium sulfate, and concentrated under reduced
pressure. The residue was separated for purification by silica gel column chromatography
(methanol/dichloromethane = 1:20) to give a yellow oil A120 (4 mg, yield 16%). LCMS (ESI) m/z = 760.3
[M+H]". 'TH NMR (400 MHz, DMSO-de) 8 10.51 (s, 1H), 10.23 (s, 1H), 8.76 (s, 1H), 8.56 (d, J=2.4 Hz, 1H),
8.33 (d, J= 8.4 Hz, 1H), 7.95 — 7.90 (m, 3H), 7.73 (dd, J1 = 8.4 Hz, J» = 2.6 Hz, 1H), 7.62 — 7.54 (m, 2H),
7.60 — 7.54 (m, 1H), 7.44 (d, J = 8.4 Hz, 1H), 7.37 (d, /= 2.4 Hz, 1H), 7.22 — 7.18 (m, 2H), 4.42 — 4.40 (m,
1H), 4.12 — 4.08 (m, 2H), 3.86 — 3.78 (m, 4H), 3.72 — 3.67 (m, 2H), 3.60 — 3.54 (m, 1H), 3.40 — 3.35 (m, 4H),
2.77-2.74 (m, 2H).

[0924] Example 120 Synthesis of Compound Al21:
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[0925] Step 1:

[0926] Sodium hydride (314 mg, 7.85 mmol) was added to a solution of compound ethyl imidazole-4-
carboxylate (1.0 g, 7.14 mmol) in N, N-dimethylformamide (5 mL) at 0°C. The reaction mixture was stirred
for 0.5 h. And 2-(trimethylsilyl)ethoxymethyl chloride (1.42 g, 8.52 mmol) was added. The reaction mixture
was stirred at room temperature for 3 h. The reaction was quenched with saturated ammonium chloride, the
reaction mixture was extracted with ethyl acetate, concentrated, separated for purification by silica gel column

(petroleum ether/ethyl acetate = 10:1) to give a white solid A121-1 (1.1 g, yield 57.01%). LCMS (ESI) m/z =
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271.21 [M+H]".

[0927] Step 2:

[0928] To a solution of compound A121-1 (1.0 g, 3.70 mmol) in carbon tetrachloride (5 mL), N-
bromosuccinimide (658 mg, 3.70 mmol) and azobisisobutyronitrile (30.36 mg, 0.18 mmol) were added at
room temperature. The reaction mixture was stirred at 60°C for 3 h. The reaction mixture was filtered, the
filtrate was concentrated, and separated for purification by a silica gel column (petroleum ether/ethyl acetate
=10:1) to give a white solid A121-2 (1.02 mg, yield 78.95%). LCMS (ESI) m/z = 348.9 [M+H]".

[0929] Step 3:

[0930] Sodium borohydride (650 mg, 17.18 mmol) and calcium chloride (1.91 g, 17.8 mmol) were added
to a solution of compound A121-2 (1.0 g, 2.86 mmol) in ethanol (20 mL) at room temperature. The reaction
mixture was stirred at 25°C for 12 h. The reaction mixture was filtered, the filtrate was concentrated, and
separated for purification by a silica gel column (petroleum ether/ethyl acetate = 1:1) to give a white solid
A121-3 (721 mg, yield 81.96%). LCMS (ESI) m/z = 307.0 [M+H]".

[0931] Step 4:

[0932] Thionyl chloride (2 mL) was added to a solution of compound A121-3 (300 mg, 0.98 mmol) in
dichloromethane (5 mL) at room temperature. The reaction mixture was stirred at 25°C for 3 h. The reaction
mixture was concentrated, and separated for purification by a silica gel column (petroleum ether/ethyl acetate
= 5:1) to give a white solid A121-4 (120 mg, yield 37.73%). LCMS (ESI) m/z = 325.2 [M+H]".

[0933] Step 5:

[0934] Compound A121-5 (42 mg, yield 97.69%) was synthesized according to the synthesis method of
compound A5-2 described in Example A5. LCMS (ESI) m/z = 563.1 [M+H]".

[0935] Step 6:

[0936] Compound A121-5 (142.38 mg, 251.75 pmol), SM6 (100 mg, 0.21 mmol), cesium carbonate
(205.06 mg, 0.63 mmol) and tetrakis(triphenylphosphine)palladium (48.46 mg, 0.04 mmol) were dissolved in
dioxane (5 mL) and water (0.2 mL) at room temperature. The reaction mixture was stirred at 90°C for 8 h. The
reaction mixture was filtered, the filtrate was concentrated to remove the solvent, and the residue was separated
for purification by silica gel column chromatography (dichloromethane/methanol = 30:1) to give a yellow

solid A121-6 (53 mg, 27.53%). LCMS (ESI) m/z =915.2 [M+H]".
[0937] Step 7:

[0938] A121-6 (30 mg, 0.03 mmol) obtained in the previous step was dissolved in dichloromethane (4 mL),
and trifluoroacetic acid (2 mL) was added. After stirring at room temperature for 12 h, the reaction mixture
was separated for purification by reverse phase chromatography (acetonitrile/0.1% aqueous formic acid
solution = 2.3/1) to give a yellow solid A121 (12.2 mg, yield 21%). LCMS (ESI) m/z = 785.0 [M+H]". 'H
NMR (400 MHz, DMSO-dg) 6 12.2 (s, 1H), 10.30 (s, 1H), 10.07 (s, 1H), 8.73 (s, 1H), 8.34 (d, /= 8.4 Hz, 1H),
7.98 —7.85 (m, 5H), 7.64 — 7.52 (m, 1H), 7.36 (d, J = 2.0 Hz, 1H), 7.26 — 7.05 (m, 5H), 6.96 (d, J = 8.9 Hz,
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3H), 3.72 (t, J = 6.8 Hz, 2H), 3.62 — 3.44 (m, 2H), 3.23 — 3.08 (m, 4H), 2.70 (t, /= 6.8 Hz, 2H), 2.67 — 2.56

(m, 4H).
[0939] Example 121 Synthesis of Compound A122:
O
< NH
N
72 N
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[0940] Compound A122 (8.25 mg, yield 49.73%) was synthesized according to the synthesis method of
compound A54 described in Example 54. LCMS (ESI) m/z = 784.2 [M+H]". "H NMR (400 MHz, DMSO-ds)
5 10.37 (s, 1H), 10.10 (s, 1H), 8.69 (s, 1H), 8.47 (d, J= 7.6 Hz, 1H), 8.30 (d, /= 8.8 Hz, 1H), 8.09 — 8.04 (m,
1H), 7.99 — 7.80 (m, 4H), 7.62 — 7.39 (m, 3H), 7.18 (s, 2H), 6.88 (d, /= 8.8 Hz, 1H), 6.74 (s, 1H), 4.57-4.43
(m, 1H), 3.81 (s, 3H), 3.72 (t, J = 6.8 Hz, 2H), 3.60 — 3.45 (m, 4H), 2.72 (t, J = 6.8 Hz, 2H), 2.32 — 2.19 (m,
2H), 1.99 — 1.82 (m, 2H), 1.71 — 1.52 (m, 4H).

[0941] Example 122 Synthesis of Compound A123:
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[0942] Compound A123 (2.0 mg, yield 4.2%) was synthesized according to the synthesis method of
compound A98 described in Example 98. LCMS (ESI) m/z = 743.4 [M+H]. '"H NMR (400 MHz, DMSO-ds)
5 10.35 (s, 1H), 10.14 (s, 1H), 8.74 (s, 1H), 8.31 (d, /= 8.4 Hz, 1H), 7.88 — 7.83 (m, 3H), 7.61 — 7.54 (m, 1H),
7.43 (d, J= 8.4 Hz, 2H), 7.36 (d, J=2.2 Hz, 1H), 7.28 — 7.15 (m, 3H), 6.93 (s, 1H), 6.87 (d, /= 8.4 Hz, 1H),
6.76 (d, /= 7.8 Hz, 1H), 3.78 (t, J= 6.6 Hz, 2H), 3.61 (s, 2H), 3.22 (s, 4H), 2.72 — 2.70 (m, 6H).

[0943] Example 124-123 Synthesis of Compound A124:
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[0944] Compound A124 (4.0 mg, yield 8.4%) was synthesized according to the synthesis method of
compound A98 described in Example 98. LCMS (ESI) m/z = 743.4 [M+H]. 'H NMR (400 MHz, DMSO-ds)
810.29 (s, 1H), 10.12 (s, 1H), 8.70 (s, 1H), 8.28 (d, J=8.0 Hz, 1H), 7.91 — 7.86 (m, 3H), 7.68 — 7.61 (m, 1H),
7.40 (d, J= 8.0 Hz, 2H), 7.33 (d, J = 2.2 Hz, 1H), 7.19 — 7.14 (m, 4H), 6.95 (d, /= 8.0 Hz, 2H), 3.70 (t, J =

6.6 Hz, 2H), 3.57 (s, 2H), 3.18 (bs, 4H), 3.19 — 3.16 (m, 6H).
[0945] Example 124 Synthesis of Compound A125:
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[0946] Compound A125 (7 mg, yield 14.2%) was synthesized according to the synthesis method of
compound A101 described in Example 101. LCMS (ESI) m/z = 749.2 [M+H]*. 'H NMR (400 MHz, DMSO-
ds) 8 10.31 (s, 1H), 9.92 (s, 1H), 8.71 (s, 1H), 8.33 (d, /J=8.4 Hz, 1H), 7.90 (dd, J1 = 8.4 Hz, J» = 2.0 Hz, 1H),
7.71 (s, 1H), 7.60 — 7.52 (m, 1H), 7.36 — 7.33 (m, 2H), 7.24 — 7.18 (m, 4H), 6.89 (bs, 1H), 6.83 — 6.80 (m,
1H), 6.75 —6.73 (m, 1H), 6.60 (dd, J; =8.0 Hz, J, =2.0 Hz, 1H), 4.17 (bs, 2H), 3.75 (t,J= 6.8 Hz, 2H), 3.17
—3.15 (m, 4H), 2.79 (t, /= 6.8 Hz, 2H), 2.70 (t, J= 6.8 Hz, 2H ), 2.66 — 2.64 (m, 4H).

[0947] Example 125 Synthesis of Compound A126:
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[0948] Compound A126 (20.0 mg, yield 18%) was synthesized according to the synthesis method of
compound A98 described in Example 98. LCMS (ESI) m/z = 714.3 [M+H]*. LCMS (ESI) m/z = 819.4
[M+H]". 'H NMR (400 MHz, DMSO-ds) & 10.38 (s, 1H), 10.04 (s, 1H), 8.72 (s, 1H), 8.28 (d, /= 8.4 Hz, 1H),
8.03 —8.01 (m, 1H), 7.88 — 7.82 (m, 2H), 7.61 — 7.53 (m, 1H), 7.38 — 7.26 (m, 5SH), 7.19 — 7.16 (m, 3H), 7.11
—7.07 (m, 1H), 3.74 — 3.70 (m, 4H), 3.68 — 3.63 (m, 1H), 3.59 (s, 2H), 3.42 — 3.38 (m, 2H), 2.65 (t, /= 6.8
Hz, 2H).

[0949] Example 126 Synthesis of Compound A127:
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[0950] Compound A127 (20 mg, yield 6.8%) was synthesized according to the synthesis method of
compound A98 described in Example 98. LCMS (ESI) m/z =728.3 [M+H]*. '"H NMR (400 MHz, DMSO-ds)
510.30 (s, 1H), 9.95 (s, 1H), 8.69 (s, 1H), 8.27 (d, /= 8.4 Hz, 1H), 7.91 — 7.88 (m, 1H), 7.86 — 7.79 (m, 2H),
7.58 —7.50 (m, 1H), 7.34 — 7.31 (m, 1H), 7.30 — 7.25 (m, 1H), 7.22 — 7.13 (m, 3H), 7.00 (d, J= 7.2 Hz, 1H),
6.92 — 6.89 (m, 1H), 6.86 — 6.81 (m, 1H), 6.73 — 6.69 (m, 1H), 3.75 (t, J = 6.8 Hz, 2H), 3.54 — 3.46 (m, 2H),
3.06 —2.99 (m, 2H), 2.91-2.84 (m, 1H), 2.68 (t, /= 6.8 Hz, 2H), 2.02 — 1.94 (m, 2H), 1.78 — 1.68 (m, 2H).

[0951] Example 127 Synthesis of Compound A128:
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[0952] Step 1:

[0953] At room temperature, N, N-dimethylformamide (1 mL) and sulfoxide chloride (4.21 g, 35.40 mmol)
were added to a solution of compound 5-chloro-2-iodobenzoic acid (5 g, 17.70 mmol) in dichloromethane (50
mL). The reaction mixture was stirred at 40°C for 3 h under argon protection. The reaction mixture was
concentrated, co-evaporated with toluene twice, the residue was dissolved in dichloromethane (20 mL),
methoxymethylamine (1.9 g, 19.47 mmol) and pyridine (5.6 g, 70.81 mol, 5.70 mL) were added, and the
reaction mixture was stirred at room temperature under argon for 12 h. After the addition of water, the reaction
mixture was extracted with dichloromethane, washed with saturated brine, dried over anhydrous sodium
sulfate, concentrated under reduced pressure, and the residue was separated for purification by silica gel
column chromatography to give a white solid A128-1 (5.23 g, yield 91%). LCMS (ESI) m/z = 326.1 [M+H]".
[0954] Step 2:

[0955] To a solution of compound A128-1 (5.23 g, 16.07 mmol) in dichloromethane (100 mL), N-Boc-
propargylamine  (2.74 g, 17.67 mmol), cuprous iodide (306 mg, 1.61 mmol) and
bis(triphenylphosphine)palladium dichloride (1.13 g, 1.61 mmol) were added at room temperature.
Triethylamine (7.72 g, 76.31 mmol) was slowly added dropwise to the reaction mixture at 0°C under argon
protection. After the addition, the mixture was warmed to room temperature and stirred for 16 h. The reaction
mixture was filtered, the filtrate was concentrated, and the residue was separated for purification by silica gel

column chromatography to give an orange solid A128-2 (2.88 g, yield 51%). LCMS (ESI) m/z=1353.2 [M+H]".
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[0956] Step 3:

[0957]  Under argon protection at -78°C, n-butyl lithium (1.57 g, 24.49 mmol, 9.8 mL, 2.5 M in n-hexane)
was slowly added dropwise to a solution of compound 2-bromopyridine (4.51 g, 28.57 mmol) in
tetrahydrofuran (65 mL), the reaction mixture was kept at -78°C and stirred for 0.5 h, then A128-2 (2.88 g,
8.16 mmol) was added. The reaction mixture was warmed to -40°C and stirring was continued for 1 h. The
reaction mixture was quenched with a saturated ammonium chloride solution, extracted with dichloromethane,
washed with saturated brine, dried over anhydrous sodium sulfate, concentrated under reduced pressure, and
the residue was separated for purification by silica gel column chromatography to give a yellow solid A128-3
(1.26 g, yield 42%). LCMS (ESI) m/z = 371.3 [M+H]".

[0958] Step 4:

[0959] To a solution of compound A128-3 (1.2 g, 3.24 mmol) in dichloromethane (12 mL) under argon
protection at 0°C, formic acid (0.4 mL) and mercury sulfate (288 mg, 0.97 mmol) were added. The reaction
mixture was stirred at 0°C for 2 h under argon protection. After the addition of saturated sodium bicarbonate,
the reaction mixture was extracted with ethyl acetate, washed with saturated brine, dried over anhydrous
sodium sulfate, and concentrated under reduced pressure. The residue was separated for purification by silica
gel column chromatography to give a brown oily liquid A128-4 (168 mg, yield 13%). LCMS (ESI) m/z =
389.4 [M+H]".

[0960] Step 5:
[0961] Compound A128-4 (168 mg, 0.43 mmol) was dissolved in HCI (4 M in dioxane, 3 mL) at room

temperature. The reaction mixture was stirred at room temperature for 2 h. The reaction mixture was
concentrated under reduced pressure, and the residue was separated for purification by silica gel column

chromatography to give a brown oily liquid A128-5 (100 mg, yield 86%). LCMS (ESI) m/z =271.2 [M+H]*.

[0962] Step 6:

[0963] N N-dimethylformamide dimethyl acetal (1 mL) was added to a solution of compound A128-5 (100
mg, 0.37 mmol) in toluene (2 mL) at room temperature. The reaction mixture was stirred at 110°C for 2 h. The
reaction mixture was concentrated under reduced pressure to give a brown solid A128-6 (80 mg, yield 66%).
LCMS (ESI) m/z = 326.3 [M+H]".

[0964] Step 7:

[0965] To a solution of compound A128-6 (47 mg, 0.14 mmol) in ethanol (2 mL), p-guanidinobenzoic acid
(62 mg, 0.29 mmol) and potassium carbonate (50 mg, 0.36 mmol) were added at room temperature. The
reaction mixture was refluxed and stirred at 80°C for 14 h. The reaction mixture was concentrated under
reduced pressure, and the residue was separated for purification by silica gel column chromatography to give
a white solid A128-7 (37 mg, yield 58%). LCMS (ESI) m/z = 442.3 [M+H]".

[0966] Step 8:

[0967] A54-3 (39 mg, 0.12 mmol), HATU (34 mg, 0.09 mmol) and DIPEA (23 mg, 0.18 mmol) were added
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to a solution of compound A128-7 (26 mg, 0.06 mmol) in N, N-dimethylformamide (2 mL) at room temperature.
The reaction mixture was stirred at room temperature for 4 h. The reaction mixture was separated for
purification by reverse phase chromatography (acetonitrile/10 mM ammonium bicarbonate solution) to give a
white solid A128 (2 mg, yield 5%). LCMS (ESI) m/z = 753.4 [M+H]". 'H NMR (400 MHz, DMSO-ds) &
10.37 (s, 1H), 10.13 (s, 1H), 8.74 (s, 1H), 8.63 — 8.39 (m, 2H), 8.25 (d, /= 8.4 Hz, 1H), 8.20 — 8.02 (m, 2H),

8.02 —7.80 (m, 6H), 7.58 — 7.39 (m, 3H), 6.88 (d, /J=9.2 Hz, 1H), 5.03 — 4.82 (m, 1H), 4.63 —4.35 (m, 1H),

3.99 — 3.82 (m, 1H), 3.78 — 3.68 (m, 2H), 3.58 — 3.52 (m, 2H), 2.78 — 2.66 (m, 2H), 2.33 — 2.17 (m, 2H), 2.01

—1.81 (m, 2H), 1.73 — 1.54 (m, 4H).

[0968] Example 128 Synthesis of Compound A129:

Pd(OAC KOAc o]
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BocN N HN N
-/ __/
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— —\ (6]
N N

NH
=—_ Nﬂo DMF, 80°C, 12 h .
NN /ﬁ H—NH —

A143-5 N A129
[0969] Compound A129 (2 mg, yield 4%) was synthesized according to the synthesis method of compound
A98 described in Example 98. LCMS (ESI) m/z=771.3 [M+H]". '"H NMR (400 MHz, DMSO-ds) 6 10.35 (s,
1H), 10.01 (s, 1H), 8.72 (s, 1H), 8.30 (d, J = 8.4 Hz, 1H), 7.97 (s, 1H), 7.94 — 7.86 (m, 1H), 7.86 — 7.77 (m,
1H), 7.65 - 7.50 (m, 1H), 7.41 — 7.27 (m, 2H), 7.27 — 7.12 (m, 3H), 7.08 — 6.93 (m, 3H), 3.85 — 3.66 (m, 1H),
3.62 -3.45 (m, 1H), 2.97 — 2.83 (m, 4H), 2.81 —2.59 (m, 10H), 2.13 (s, 3H).
[0970] Example 129 Synthesis of Compound A130:
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[0971] Compound A130 (39.2 mg, yield 32.7%) was synthesized according to the synthesis method of
compound A98 described in Example 98. LCMS (ESI) m/z = 744.4 [M+H]". '"H NMR (400 MHz, DMSO-ds)
5 10.48 (s, 1H), 9.99 (s, 1H), 8.69 (s, 1H), 8.26 (d, /= 8.8 Hz, 1H), 8.04 (d, /= 4.0 Hz, 1H), 7.96 — 7.93 (m,
1H), 7.89 — 7.80 (m, 2H), 7.58 — 7.50 (m, 1H), 7.35 — 7.28 (m, 2H), 7.20 — 7.10 (m, 2H), 7.05 - 7.01 (m, 1H),
6.76 — 6.73 (m, 1H), 6.70 — 6.66 (m, 1H), 3.85 —3.77 (m, 2H), 3.60 (s, 2H), 3.56 — 3.47 (m, 4H), 2.69 — 2.61
(m, 6H).

[0972] Example 130 Synthesis of Compound A131:

(0] 0]
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N BocN N HN N
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_ X0 N=
NS = Q' QN%O
(J 0 NH al %NH
g
%— N 0 N Cul,Pd(PPhs),
o 7\ DMF
=N

[0973] Compound A131 (24.6 mg, yield 36.94%) was synthesized according to the synthesis method of
compound A98 described in Example 98. LCMS (ESI) m/z = 744.3 [M+H]". '"H NMR (400 MHz, DMSO-ds)
6 10.44 (s, 1H), 9.99 (s, 1H), 8.70 (s, 1H), 8.27 (d, J= 8.4 Hz, 1H), 8.16 (s, 1H), 8.06 — 7.93 (m, 2H), 7.90 —
7.79 (m, 2H), 7.59 — 7.47 (m, 1H), 7.35 - 7.27 (m, 3H), 7.19 — 7.10 (m, 2H), 7.08 — 7.01 (m, 1H), 3.78 (t,J =
6.8 Hz, 2H), 3.62 (s, 2H), 3.28 — 3.24 (m, 4H), 2.74 — 2.66 (m, 6H).

[0974] Example 131 Synthesis of Compound A132:
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[0975] Step 1:
[0976] Potassium carbonate (142.23 mg, 1.03 mmol), cuprous iodide (31.36 mg, 164.65 pmol, 5.58 puL) and
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trans-(1R,2R)-N,N'-dimethyl-1,2-cyclohexanediamine (58.55 mg, 411.63 pumol) were added to a solution of
SMS5 (230 mg, 411.63 umol) and tert-butyl 3-oxo-1-piperazinecarboxylate (164.85 mg, 823.27 pumol) in
toluene (3 mL) at room temperature. The reaction mixture was heated to 110°C and stirred for 16 h in an argon
atmosphere. After LCMS showed that the reaction was completed, the reaction mixture was quenched with a
saturated aqueous ammonium chloride solution, extracted with ethyl acetate, and the organic phase was dried
over anhydrous sodium sulfate, filtered, and concentrated. The crude product was separated for purification
by silica gel column to give a yellow solid A132-1 (200 mg, yield 76.9%). LCMS (ESI) m/z = 631.2 [M+H]".
[0977] Step 2:

[0978] Hydrogen chloride (4.0 M in dioxane, 1 mL) was added to a solution of A132-1 (200 mg, 316.92
pmol) in dichloromethane (3 mL) at room temperature. The reaction mixture was stirred at room temperature
for 2 h. After LCMS showed that the reaction was complete, the reaction mixture was concentrated to give a
yellow solid A132-2 (200 mg, crude). LCMS (ESI) m/z = 531.3 [M+H]".

[0979] Step 3:

[0980] Compound A132-3 (300 mg, 94.4% yield) was synthesized according to the synthesis method of
compound A68-1 described in Example 68. LCMS (ESI) m/z = 333.2 [M+H]".

[0981] Step 4:

[0982] Aqueous hydrochloric acid solution (4 M, 752.21 pL) was added to a solution of A132-3 (200 mg,
601.77 umol) in tetrahydrofuran (2 mL) at room temperature. The reaction mixture was heated to 50°C and
stirred for 3 h. After LCMS showed that the reaction was complete, the reaction mixture was quenched with a
saturated aqueous sodium bicarbonate solution, extracted with ethyl acetate, and the organic phase was dried
over anhydrous sodium sulfate, filtered, and concentrated. The crude product was separated for purification
by silica gel column to give an off-white solid A132-4 (90 mg, yield 51.9%). LCMS (ESI) m/z =289.3 [M+H]".
[0983] Step 5:

[0984] N, N-diisopropylethylamine (51.12 mg, 395.51 umol, 68.89 pul), A132-4 (171.04 mg, 593.27 pumol),
acetic acid (47.46 mg, 791.03 pmol) and sodium borohydride acetate (167.65 mg, 791.03 pmol) were added
to a solution of A132-2 (210 mg, 395.51 pumol) in dichloromethane (4 mL) at room temperature. The reaction
mixture was stirred at room temperature for 1 h. After LCMS showed that the reaction was complete, the
reaction mixture was quenched with a saturated aqueous sodium bicarbonate solution, extracted with
dichloromethane, and the organic phase was dried over anhydrous sodium sulfate, filtered, and concentrated.
The crude product was separated for purification by high performance liquid chromatography to give a yellow
solid A132 (32 mg, yield 10.0%). LCMS (ESI) m/z = 803.4 [M+H]". 'H NMR (400 MHz, DMSO-ds) 8 10.35
(s, 1H), 9.95 (s, 1H), 8.67 (s, 1H), 8.28 (d, /=8.4 Hz, 1H), 8.06 (d, /=2.7 Hz, 1H), 7.87 — 7.83 (m, 1H), 7.82
—7.78 (m, 2H), 7.59 — 7.52 (m, 1H), 7.51 — 7.46 (m, 1H), 7.32 (d, J = 2.1 Hz, 1H), 7.28 — 7.24 (m, 2H), 7.19
—7.12 (m, 2H), 6.88 (d, J=9.2 Hz, 1H), 4.35 — 4.27 (m, 2H), 3.70 (t, J = 6.8 Hz, 2H), 3.63 — 3.57 (m, 2H),
3.31 —3.29 (m, 2H), 2.90 — 2.81 (m, 4H), 2.70 (t, J = 6.8 Hz, 2H), 2.62 — 2.54 (m, 1H), 1.95 — 1.86 (m, 2H),
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1.48 — 1.35 (m, 2H).
[0985] Example 132 Synthesis of Compound A133:
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[0986] Step 1:

[0987] Compound A133-1 (2.3 g, 55.8% yield) was synthesized according to the synthesis method of
compound A6-2 described in Example 6. LCMS (ESI) m/z = 196.3 [M+H]".

[0988] Step 2:

[0989] Compound A133 (8 mg, yield 6.3%) was synthesized according to the synthesis method of
compound A98 described in Example 98. LCMS (ESI) m/z = 714.3 [M+H]". 'H NMR (400 MHz, DMSO-ds)
8 10.30 (s, 1H), 9.93 (s, 1H), 8.68 (s, 1H), 8.26 (d, J= 8.5 Hz, 1H), 7.89 — 7.77 (m, 3H), 7.59 — 7.49 (m, 1H),
7.33 (d, J= 2.1 Hz, 1H), 7.26 (t, /= 7.9 Hz, 1H), 7.20 — 7.09 (m, 3H), 6.93 — 6.89 (m, 1H), 6.61 — 6.57 (m,
1H), 6.41 — 6.38 m, 1H), 6.32 — 6.28 (m, 1H), 3.97 (t, J = 7.6 Hz, 2H), 3.71 (t, J = 6.8 Hz, 2H), 3.63 — 3.57
(m, 2H), 3.0 —2.92 (m, 1H), 2.81 — 2.76 (m, 2H), 2.66 (t, /= 6.8 Hz, 2H).

[0990] Example 133 Synthesis of Compound A134:
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[0991] Compound A134 (10.0 mg, yield 50.9%) was synthesized according to the synthesis method of
compound A16 described in Example 16. LCMS (ESI) m/z = 789.5 [M+H]". 'H NMR (400 MHz, DMSO-ds)
§10.60 (s, 1H), 10.10 (s, 1H), 8.70 (s, 1H), 8.30 (t, J= 5.6 Hz, 1H), 8.20 (d, /= 8.2 Hz, 2H), 7.94 (d, /= 8.6
Hz, 2H), 7.85 (d, /= 8.6 Hz, 2H), 7.58 — 7.50 (m, 1H), 7.41 — 7.38 (m, 1H), 7.19 — 7.15 (m, 2H), 7.08 (s, 1H),
7.02 (s, 1H), 3.81 (t, /= 6.8 Hz, 2H), 3.46 — 3.40 (m, 6H), 2.75 (t, J = 6.8 Hz, 2H), 2.59 — 2.56 (m, 6H), 2.05
—1.99 (m, 1H), 1.04 — 1.02 (m, 2H), 0.72 (s, 2H).
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[0992] Example 134 Synthesis of Compound A135:
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[0993] Compound A135 (9 mg, yield 36%) was synthesized according to the synthesis method of compound
A75 described in Example 75. LCMS (ESI) m/z = 803.4 [M+H]". '"H NMR (400 MHz, DMSO-ds) 6 10.60 (s,
0.5H), 10.03 (s, 1H), 8.68 (s, 1H), 8.29 — 8.12 (m, 1H), 8.01 — 7.79 (m, 2H), 7.63 — 7.48 (m, 1H), 7.48 — 7.34
(m, 3H), 727-7.12 (m, 2H), 7.12 — 6.95 (m, 2H), 3.81 (t, J = 6.8 Hz, 2H), 3.02 (s, 3H), 2.75 (t, /= 6.8 Hz,
2H), 2.66 —2.55 (m, 2H).

[0994] Example 135 Synthesis of Compound A136:

HN
v o
o HN HN O F ‘ OH N
HN o O:<N O:<N o
o] F N N
:<N S &t
Boc-N, HClidioxane =N
[ S — - . .
NaBH(OAc)s, DIPEA, AcOH N DCM, 1t, 2 hr N DIPEA, HATU, DMF, rt 2 hr N
DCM, rt, 2 hr
o o}
5 O O I
HN
Boc—N HN
\ \ N
4 S—NH
=N

A136

[0995] Compound A136 (9 mg, yield 54.5%) was synthesized according to the synthesis method of
compound A75 described in Example 75. LCMS (ESI) m/z = 796.6 [M+H]". 'H NMR (400 MHz, DMSO-ds)
510.24 (s, 1H), 10.00 (s, 1H), 8.65 (s, 1H), 8.17 (d, /= 8.2 Hz, 1H), 7.91 — 7.86 (m, 2H), 7.56 — 7.46 (m, 1H),
7.41 -7.32 (m, 3H), 7.18 — 7.07 (m, 4H), 7.05 — 7.05 (m, 1H), 6.94 — 6.85 (m, 2H), 3.68 (t, /= 6.8 Hz, 2H),
3.61 —3.42 (m, 2H), 3.30 — 3.23 (m, 2H), 3.18 — 3.01 (m, 4H), 2.99 (s, 3H), 2.67 (t, J = 6.8 Hz, 2H), 2.62 —
2.52 (m, 4H), 2.03 — 1.94 (m, 1H), 1.01 — 0.95 (m, 2H), 0.74 — 0.60 (m, 2H).

[0996] Example 136 Synthesis of Compound A137:
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[0997] Compound A137 (8 mg, yield 31%) was synthesized according to the synthesis method of compound
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A75 described in Example 75. LCMS (ESI) m/z = 749.4 [M+H]*. '"H NMR (400 MHz, DMSO-ds) § 10.35 (s,
1H), 10.24 (s, 1H), 8.89 (d, /= 5.2 Hz, 1H), 8.80 (s, 1H), 8.53 — 8.38 (m, 2H), 8.17 (d, /= 5.2 Hz, 1H), 8.07
(d, J=2.4 Hz, 1H), 8.01 — 7.92 (m, 2H), 7.92 — 7.83 (m, 2H), 7.63 — 7.54 (m, 1H), 7.54 — 7.42 (m, 2H), 7.11
(t,J=7.2Hz, 1H), 8.01 (d,/=8.0 Hz, 1H), 6.88 (d, /=9.2 Hz, 1H), 4.60 — 4.34 (m, 1H), 3.72 (t, /= 6.8 Hz,
2H), 3.61 —3.51 (m, 2H), 3.51 —3.45 (m, 2H), 3.31 (s, 1H), 2.73 (t, /= 6.4 Hz, 2H), 2.33 — 2.21 (m, 2H), 1.98
—1.83 (m, 2H), 1.72 — 1.64 (m, 2H), 1.64 — 1.56 (m, 2H).

[0998] Example 137 Synthesis of Compound A138:
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[0999] Compound A138 (4 mg, yield 15%) was synthesized according to the synthesis method of compound
A75 described in Example 75. LCMS (ESI) m/z = 737.4 [M+H]". '"H NMR (400 MHz, DMSO-ds) 6 10.35 (s,
1H), 10.23 (s, 1H), 8.87 (d, /= 4.8 Hz, 1H), 8.80 (s, 1H), 8.58 (s, 1H), 8.47 (d, J= 7.6 Hz, 1H), 8.21 (d, J =
5.2 Hz, 1H), 8.07 (d, J = 2.8 Hz, 1H), 7.99 — 7.92 (m, 2H), 7.92 — 7.85 (m, 2H), 7.74 — 7.65 (m, 1H), 7.62 —
7.53 (m, 1H), 7.53 — 7.47 (m, 1H), 7.40— 7.33 (m, 1H), 7.26 — 7.16 (m, 1H), 6.93 — 6.83 (m, 1H), 4.59 — 4.38
(m, 1H), 3.72 (t, J = 6.4 Hz, 2H), 3.62 — 3.51 (m, 2H), 3.51 — 3.44 (m, 2H), 2.73 (t, /= 6.8 Hz, 2H), 2.33 —
2.19 (m, 2H), 1.98 — 1.85 (m, 2H), 1.74 — 1.65 (m, 2H), 1.64 — 1.55 (m, 2H).

[1000] Example 138 Synthesis of Compound A139:

0 0
O
( NH ( NH
pZ oTBS
NH z N—( N—(
N—( _Pd(PPh3),Cly, Cul, EtsN o] TBAF O _ MsCl, Et;N
O  DMF 80°C 3h THF, 1t, 2h DCM, 1, 2 h
. 4 4
TBSO HO
o Nal, DIPEA NH
N\/\/\NH N"Z\\
N o]

Y4

MsO

A139

320



[1001] Compound A139 (1 mg, yield 2%) was synthesized according to the synthesis method of compound
A26 described in Example 26. LCMS (ESI) m/z = 780.4 [M+H]". '"H NMR (400 MHz, DMSO-ds) 6 10.44 (s,
1H), 10.09 (s, 1H), 8.73 (s, 1H), 8.34 (d, /= 8.4 Hz, 1H), 7.99 — 7.85 (m, 3H), 7.76 — 7.67 (m, 2H), 7.64 —
7.54 (m, 1H), 7.54 — 7.47 (m, 2H), 7.41 — 7.32 (m, 3H), 7.25 — 7.14 (m, 2H), 6.82 (s, 1H), 4.31 —4.16 (m, 2H),
3.93 -3.77 (m, 6H), 3.03 — 2.89 (m, 2H), 2.77 — 2.71 (m, 2H).

[1002] Example 139 Synthesis of Compound A140:

O
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H
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[1003] Step 1:

[1004] At room temperature, trifluoroacetic acid (2 mL) was added to a solution of tert-butyl 3-
(bromomethyl)azetidine-1-carboxylate (600 mg, 2.4 mmol) in dichloromethane (5 mL), and the reaction
mixture was stirred at room temperature for 2 h. The reaction mixture was concentrated under reduced pressure
to give a light yellow oil A140-1 (360 mg, yield 100%). The crude product was directly used in the next
reaction.

[1005] Step 2:

[1006] A98-1 (450 mg, 1.92 mmol), copper acetate (436 mg, 2.4 mmol), triethylamine (728 mg, 7.2 mmol)
and 4A molecular sieve (300 mg) were added to a solution of A140-1 (360 mg, 2.4 mmol) in acetonitrile (10
mL) at room temperature, and the reaction mixture was stirred at room temperature for 3 h. LC-MS showed
that the raw materials reacted completely. The reaction mixture was filtered through diatomaceous earth, the
filtrate was concentrated under reduced pressure, and the residue was separated for purification by silica gel
column chromatography (methanol/dichloromethane = 1:20) to give a yellow solid A140-2 (120 mg, yield
15.4%). LCMS (ESI) m/z = 338.4 [M+H]".

[1007] Step 3:

[1008] At room temperature, potassium carbonate (19.6 g, 142 mmol) and benzyl piperazine-1-carboxylate
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(15.6 g, 70.9 mmol) were added to a solution of m-nitrofluorobenzene (10 g, 70.9 mmol) in dimethyl sulfoxide
(60 mL), and the mixture was heated to 100°C and stirred to react for 16 h. After the addition of water, the
mixture was extracted with ethyl acetate, dried over anhydrous sodium sulfate, and concentrated under reduced
pressure. The residue was separated for purification by silica gel column chromatography (ethyl
acetate/petroleum ether = 1:10) to give a yellow solid A140-3 (4.8 g, yield 19.8%).

[1009] Step 4:

[1010] At room temperature, reduced iron powder (3.93 g, 70.0 mmol) and ammonium chloride (3.76 g,
70.0 mmol) were added to a solution of A140-3 (4.8 g, 14.0 mmol) in ethanol (50 mL) and water (10 mL), and
the mixture was heated to 80°C and stirred to react for 3 h. The reaction mixture was filtered through
diatomaceous earth and concentrated under reduced pressure. After the addition of water, the mixture was
extracted with ethyl acetate, dried over anhydrous sodium sulfate, and concentrated under reduced pressure.
The residue was separated for purification by silica gel column chromatography (ethyl acetate/petroleum ether
= 1:5) to give a yellow solid A140-4 (4 g, yield 91.3%). LCMS (ESI) m/z =311.5 [M+H]*.

[1011] Step 5:

[1012] At room temperature, cyanamide (270 mg, 6.4 mmol) and p-toluenesulfonic acid monohydrate (916
mg, 4.8 mmol) were added to a solution of A140-4 (1 g, 3.2 mmol) in isopropanol (10 mL), and the mixture
was heated to 80°C and stirred to react for 16 h. LCMS showed a product yield of about 60%. The reaction
mixture was concentrated. Water was added to the residue, and the mixture was extracted with ethyl acetate,
dried over anhydrous sodium sulfate, and concentrated under reduced pressure. The residue was separated for
purification by silica gel column chromatography (methanol/dichloromethane = 1:10) to give an off-white
solid A140-5 (580 mg, yield 51.1%). LCMS (ESI) m/z = 353.5 [M+H]".

[1013] Step 6:

[1014]  Atroom temperature, potassium carbonate (567 mg, 4.1 mmol) and SM4 (592 mg, 1.64 mmol) were
added to a solution of A140-5 (580 mg, 1.64 mmol) in methanol (20 mL), and the mixture was heated to 70°C
and stirred to react for 16 h. LC-MS showed that the raw materials reacted completely. The reaction mixture
was filtered, concentrated under reduced pressure, and the residue was separated for purification by silica gel
column chromatography (methanol/dichloromethane = 1:60) to give a yellow solid A140-6 (560 mg, yield
52.4%). LCMS (ESI) m/z = 652.2 [M+H]".

[1015] Step 7:

[1016] At room temperature, concentrated hydrochloric acid (0.25 mL, 3 mmol) was added to A140-6 (200
mg, 0.30 mmol), and the mixture was heated to 100°C and stirred to react for 4 h. LC-MS showed that the raw
materials reacted completely. Saturated sodium bicarbonate was added to the reaction mixture to adjust the pH
value to 8. The mixture was extracted with ethyl acetate, dried over anhydrous sodium sulfate, and
concentrated under reduced pressure. The residue was separated for purification by silica gel column

chromatography (methanol/dichloromethane = 1:20) to give a yellow solid A140-7 (100 mg, yield 62.9%).
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LCMS (ESI) m/z =517.2 [M+H]".

[1017] Step 8:

[1018] At room temperature, A140-2 (49 mg, 0.14 mmol) and N,N-diisopropylethylamine (37.5 mg, 0.27
mmol) were added to a solution of A140-7 (50 mg, 0.09 mmol) in N, N-dimethylformamide (5 mL), and the
mixture was heated to 80°C and stirred to react for 6 h. LC-MS showed a product yield of about 50%. The
reaction mixture was filtered, and the crude product was separated for purification by reverse phase
chromatography (acetonitrile/10 mM ammonium bicarbonate solution) to give a yellow solid A140 (23 mg,
yield 30.7%). LCMS (ESI) m/z = 774.5 [M+H]".'"H NMR (400 MHz, DMSO-ds) 6 10.30 (s, 1H), 9.72 (s, 1H),
8.66 (s, 1H), 8.29 (d, /=8.8 Hz, 1H), 7.88 — 7.82 (m, 1H), 7.62 — 7.51 (m, 2H), 7.33 (d, /= 4.0 Hz, 1H), 7.24
—7.20 (m, 1H), 7.19 — 7.10 (m, 4H), 6.63 — 6.57 (m, 2H), 6.39 — 6.36 (m, 1H), 6.32 — 6.28 (m, 1H), 3.99 —
3.92 (m, 2H), 3.50 — 3.45 (m, 2H), 3.51 — 3.44 (m, 2H), 3.18 — 3.09 (m, 4H), 3.02 —2.93 (m, 1H), 2.70 — 2.62
(m, 4H), 2.58 — 2.52 (m, 4H).

[1019] Example 140 Synthesis of Compound A141:
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[1020] Compound A141 (1.21 mg, yield 4%) was synthesized according to the synthesis method of
compound A126 described in Example 125. LCMS (ESI) m/z = 775.5 [M+H]". '"H NMR (400 MHz, DMSO-
ds) 6 10.33 (s, 1H), 9.74 (s, 1H), 8.68 (s, 1H), 8.35 (d, /= 7.8 Hz, 1H), 7.87 (dd, J1 = 7.8 Hz, /> =2.4 Hz, 1H),
7.60 —7.52 (m, 1H), 7.37 (s, 1H), 7.34 (d, /= 7.8 Hz, 1H), 7.24 — 7.16 (m, 3H), 7.09 (t, /= 7.4 Hz, 1H), 6.98
—6.96 (m, 1H), 6.90 (bs, 1H), 6.84 — 6.82 (m, 1H), 6.75 — 6.73 (m, 1H), 6.10 — 6.08 (m, 1H), 4.00 — 3.96 (m,
2H), 3.76 (t, J = 6.8 Hz, 2H), 3.54 — 3.51 (m, 2H), 3.21 — 3.18 (m, 4H), 3.05 — 2.95 (m, 1H), 2.72 — 2.67 (m,
4H), 2.56 — 2.52 (m, 4H).

[1021] Example 141 Synthesis of Compound A142:
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[1022] Compound A142 (6.7 mg, yield 15%) was synthesized according to the synthesis method of
compound A1l described in Example 1. LCMS (ESI) m/z = 793.4 [M+H]". 1H NMR (400 MHz, DMSO-ds)
510.36 (s, 1H), 10.09 (s, 1H), 8.69 (s, 1H), 8.45 (d, /= 8.4 Hz, 1H), 8.18 (d, /= 8.4 Hz, 1H), 8.07 (d, /=2.4
Hz, 1H), 7.96 — 7.93 (m, 2H), 7.87 — 7.84 (m, 2H), 7.63 — 7.60 (m, 1H), 7.51 — 7.46 (m, 3H), 7.43 — 7.38 (m,
2H), 6.91 — 6.87 (m, 2H), 4.51 —4.45 (m 1H), 3.72 (t, /= 6.8 Hz, 2H), 3.54 — 3.46 (m, 4H), 2.72 (t, J = 6.8
Hz, 2H), 2.29 — 2.24 (m, 2H), 1.98 — 1.88 (m, 3H), 1.86 — 1.60 (m, 4H), 1.03 — 0.97 (m, 2H).

[1023] Example 142 Synthesis of Compound A143:
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[1024] Compound A143 (9.56 mg, yield 16.76%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 773.3 [M+H]". "H NMR (400 MHz, DMSO-
ds) 8 10.29 (s, 1H), 9.85 (s, 1H), 8.67 (s, 1H), 8.30 (d, /= 8.4 Hz, 1H), 8.02 (s, 1H), 7.85 (dd, J1 = 8.4 Hz, J,
= 2.0 Hz, 1H), 7.59 — 7.47 (m, 2H), 7.33 (d, /= 2.0 Hz, 1H), 7.28 — 7.13 (m, 4H), 6.91 (d, J = 7.6 Hz, 1H),
6.85(d,J=2.0Hz, 1H), 6.77 (dd, /= 8.0, 2.4 Hz, 1H), 6.67 (dd, J1 = 7.6 Hz, J, =2.0 Hz, 1H), 3.73 (t, /= 6.8
Hz, 2H), 3.70 — 3.55 (m, 4H), 3.14 — 2.96 (m, 1H), 2.68 (t, J = 6.8 Hz, 2H), 2.65 — 2.55 (m, 2H), 2.34 — 2.18
(m, 1H), 1.77 — 1.68 (m, 2H), 1.46 — 1.32 (m, 2H), 1.33 — 1.11 (m, 2H).

[1025] Example 143 Synthesis of Compound A144:
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[1026] Compound A144 (4.26 mg, yield 16.12%) was synthesized according to the synthesis method of
compound A56 described in Example 56. LCMS (ESI) m/z = 733.8 [M+H]". '"H NMR (400 MHz, DMSO-ds)
6 10.33 (s, 1H), 9.87 (s, 1H), 8.67 (s, 1H), 8.29 (d, /= 8.4 Hz, 1H), 7.84 (dd, J; = 8.4 Hz, J, = 2.0 Hz, 1H),
7.65 (d, J=2.8 Hz, 1H), 7.60 — 7.48 (m, 1H), 7.37 — 7.07 (m, 10H), 6.57 (dd, J1 = 8.0 Hz, J, = 2.4 Hz, 1H),
4.10 (t, J= 5.8 Hz, 2H), 3.75 (t, J = 6.8 Hz, 2H), 3.05 (s, 1H), 2.97 - 2.71 (m, 4H), 2.67 (t, J = 6.8 Hz, 2H),
2.58 —2.53 (m, 1H), 2.31 — 2.21 (m, 1H), 1.81 — 1.72 (m, 1H).

[1027] Example 144 Synthesis of Compound A145:
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[1028] Compound A145 (15.0 mg, yield 42.6%) was synthesized according to the synthesis method of
compound A139 described in Example 138. LCMS (ESI) m/z = 780.5 [M+H]*. 'H NMR (400 MHz, DMSO-
ds) 5 1041 (s, 1H), 10.07 (s, 1H), 8.70 (s, 1H), 8.30 (d, /= 8.4 Hz, 1H), 7.97 — 7.84 (m, 3H), 7.67 (d, /= 8.4
Hz, 2H), 7.58 —= 7.50 (m, 1H), 7.44 — 7.31 (m, 5H), 7.19 - 7.14 (m, 2H), 6.79 (s, 1H), 4.22 —4.19 (m, 2H), 3.85
(s, 2H), 3.80 — 3.77 (m, 4H), 2.96 — 2.93 (m, 2H), 2.69 (t, J= 6.6 Hz, 2H).

[1029] Example 145 Synthesis of Compound A146:
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[1030] Compound A146 (14.3 mg, yield 18.4%) was synthesized according to the synthesis method of
compound A101 described in Example 101. LCMS (ESI) m/z = 719.4 [M+H]".'"H NMR (400 MHz, DMSO-
ds) 6 10.29 (s, 1H), 9.85 (s, 1H), 8.66 (s, 1H), 8.28 (d, J= 8.8 Hz, 1H), 7.89 — 7.82 (m, 2H), 7.70 — 7.65 (m,
1H), 7.56 — 7.47 (m, 1H), 7.32 — 7.24 (m, 2H), 7.20 — 7.06 (m, 3H), 6.97 — 6.92 (m, 1H), 6.87 — 6.84 (m, 1H),
6.78 — 6.73 (m, 1H), 6.73 — 6.68 (m, 1H), 3.72 (t, J = 8.0 Hz, 2H), 3.53 (s, 2H), 3.15 — 3.05 (m, 4H), 2.69 —
2.64 (m, 2H), 2.58 — 2.52 (m, 4H).

[1031] Example 146 Synthesis of Compound A147:
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[1032] Compound A147 (22.0 mg, yield 42.7%, yellow solid) was synthesized according to the synthesis
method of compound A101 described in Example 101. LCMS (ESI) m/z = 733.2 [M+H]". 'H NMR (400
MHz, DMSO-ds) 6 10.32 (s, 1H), 9.82 (s, 1H), 8.69 (s, 1H), 8.32 (d, /= 8.4 Hz, 1H), 7.89 (dd, Ji: = 8.4 Hz, J,
=2.2Hz,2H),7.76 (s, IH), 7.67 (d, J= 8.2 Hz, 1H), 7.32 - 7.51 (m, 1H), 7.35 (d, /=2.2 Hz, 1H), 7.29 - 7.14
(m, 4H), 6.95 — 6.89 (m, 2H), 6.83 (dd, J1 = 8.0 Hz, J, = 2.4 Hz, 1H), 6.77 - 6.71 (m, 1H), 3.77 (t, /= 4.0 Hz,
2H) 3.18 = 3.16 (m, 2H), 2.82 — 2.78 (m, 2H), 2.71 (t, J= 6.6 Hz, 2H), 2.64 — 2.60 (m, 6H).

[1033] Example 147 Synthesis of Compound A148:
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[1034] Compound A148 (5.8 mg, yield 7.7%) was synthesized according to the synthesis method of
compound A101 described in Example 101. LCMS (ESI) m/z = 755.3 [M+H]*. '"H NMR (400 MHz, DMSO-
ds) 6 10.29 (s, 1H), 9.78 (s, 1H), 8.63 (s, 1H), 8.18 (d, /= 8.0 Hz, 1H), 7.70 (t, /=2.2 Hz, 1H), 7.56 — 7.47
(m, 1H), 7.38 — 7.30 (m, 2H), 7.21 — 7.10 (m, 4H), 7.04 (d, J= 1.8 Hz, 1H), 6.88 — 6.85 (m, 1H), 6.81 — 6.76
(m, 1H), 6.73 — 6.69 (m, 1H), 6.59 — 6.53 (m, 1H), 4.12 (t, J = 6.0 Hz, 2H), 3.73 (t, /= 8.0 Hz, 2H), 3.16 —
3.09 (m, 4H), 2.77 (t, J= 6.0 Hz, 2H), 2.67 (t, J = 6.0 Hz, 2H), 2.64 — 2.60 (m, 4H), 2.02 — 1.94 (m, 1H), 1.00
—0.93 (m, 2H), 0.73 — 0.56 (m, 2H).

[1035] Example 148 Synthesis of Compound A149:
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[1036] Compound A149 (6.0 mg, yield 27%) was synthesized according to the synthesis method of
compound A106 described in Example 106. LCMS (ESI) m/z = 806.2 [M+H]". '"H NMR (400 MHz, DMSO-
ds) 8 10.61 (s, 1H), 10.12 (s, 1H), 8.74 (s, 1H), 8.34 (d, J= 8.4Hz, 1H), 7.98 — 7.96 (m, 2H), 7.92 — 7.89 (m,
1H), 7.66 —7.63 (m, 2H), 7.63 — 7.54 (m, 1H), 7.36 (d, /= 2.4 Hz, 1H), 7.22 — 7.18 (m, 1H), 7.02 (s, 1H), 6.91
(s, 1H), 3.82 (t, J = 6.8 Hz, 2H), 3.75 (s, 3H), 3.58 (s, 2H), 3.42 — 3.38 (m, 4H), 2.75 (t, J = 6.8 Hz, 2H), 2.57
—2.54 (m, 4H).

[1037] Example 149 Synthesis of Compound A150:
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[1038] Step 1:

[1039] To a solution of compound p-iodoaniline (5 g, 22.83 mmol) in ethanol (35 mL), a solution of 66%
nitric acid (2.29 g, 23.97 mmol, 1.62 mL) and cyanamide (1.92 g, 45.66 mmol) in water (2 mL) was slowly
added at 0°C. The reaction mixture was heated to 80°C and stirred for 16 h. The reaction mixture was
concentrated under reduced pressure to remove ethanol (20 mL). The residue was stirred at 0°C for 1 h and
filtered, and the resulting solid was washed with a small amount of cold ethanol and dried by an oil pump to
give a light yellow solid A150-1 (3.4 g, yield 57%). LCMS (ESI) m/z = 262.1 [M+H]".

[1040] Step 2:

[1041] To a solution of compound A150-1 (1.82 g, 6.98 mmol) in ethanol (34 mL) were added SM4 (1.68
g, 4.66 mmol) and potassium carbonate (1.61 g, 11.64 mmol) at room temperature. The reaction mixture was
heated to 70°C and stirred for 16 h. After the addition of water, the reaction mixture was extracted with ethyl
acetate, washed with saturated brine, dried over anhydrous sodium sulfate, concentrated under reduced
pressure, and the residue was separated for purification by silica gel column chromatography to give a brown
solid SM5 (2 g, yield 77%). LCMS (ESI) m/z = 559.2 [M+H]".

[1042] Step 3:

[1043] Bis(neopentyl glycolato)diboron (4.85 g, 21.48 mmol), palladium acetate (402 mg, 1.79 mmol) and

potassium acetate (1.05 g, 10.74 mmol) were added to a solution of compound SMS5 (2 g, 3.58 mmol) in 1,4-
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dioxane (40 mL) at room temperature. The reaction mixture was heated to 110°C under argon protection and
stirred for 16 h. The reaction mixture was filtered, the filtrate was concentrated under reduced pressure, and
the residue was separated for purification by silica gel column chromatography to give a yellow solid SM6
(2.3 g, yield 94%, purity 70%). LCMS (ESI) m/z =477.3 [M+H]".

[1044] Step 4:

[1045] At room temperature, 1-Boc-piperazine (1.53 g, 8.22 mmol), copper acetate (308 mg, 1.17 mmol),
triethylamine (356 mg, 3.52 mmol) and 4A molecular sieve (1.6 g) were added to compound SM6 (800 mg,
1.17 mmol) in acetonitrile (16 mL). The reaction mixture was heated to 65°C and stirred for 4 h. The reaction
mixture was filtered, the filtrate was concentrated under reduced pressure, and the residue was separated for
purification by silica gel column chromatography to give a yellow solid A150-2 (320 mg, yield 44%). LCMS
(EST) m/z = 617.4 [M+H]".

[1046] Step 5:
[1047] HCI (4 M in dioxane, 3 mL) was added to a solution of compound A150-2 (320 mg, 0.52 mmol) in

dichloromethane (6 mL) at room temperature. The reaction mixture was stirred at room temperature for 2 h.
The reaction mixture was concentrated under reduced pressure, and saturated aqueous sodium bicarbonate
solution (10 mL) was added to the residue. The mixture was extracted with dichloromethane, washed with
saturated brine, dried over anhydrous sodium sulfate, and concentrated under reduced pressure to give a yellow
solid A150-3 (205 mg, yield 76%). LCMS (ESI) m/z = 516.3 [M+H]".

[1048] Step 6:

[1049] A132-4 (56 mg, 0.19 mmol) and magnesium sulfate (233 mg, 1.93 mmol) were added to a solution
of compound A150-5 (50 mg, 0.10 mmol) in ethanol (2 mL) at room temperature. The reaction mixture was
heated to 80°C under argon protection and stirred for 16 h. The mixture was cooled to room temperature. After
the addition of sodium cyanoborohydride (18 mg, 0.29 mmol), the reaction mixture was stirred at room
temperature for 16 h under argon protection. After the addition of water, the reaction mixture was extracted
with dichloromethane, washed with saturated brine, dried over anhydrous sodium sulfate, and concentrated
under reduced pressure. The residue was separated for purification by reverse phase chromatography
(acetonitrile/10 mM ammonium bicarbonate solution) to give a yellow solid A150 (7 mg, yield 9%). LCMS
(ESI) m/z = 780.4 [M+H]". 'H NMR (400 MHz, DMSO-ds) 3 10.36 (s, 1H), 9.61 (s, 1H), 8.61 (s, 1H), 8.27
(d, J=8.4 Hz, 1H), 8.08 (d, J= 2.8 Hz, 1H), 7.92 — 7.82 (m, 1H), 7.65 (d, J = 8.8 Hz, 1H), 7.62 — 7.54 (m,
1H), 7.54 — 7.46 (m, 1H), 7.33 (d, /= 2.0 Hz, 1H), 7.25 - 7.11 (m, 2H), 6.98 — 6.85 (m, 3H), 4.42 — 4.26 (m,
2H), 3.73 (t, J = 6.8 Hz, 2H), 3.15 — 3.03 (m, 4H), 2.91 — 2.78 (m, 2H), 2.77 — 2.62 (m, 6H), 1.97 — 1.83 (m,
2H), 1.53 — 1.35 (m, 2H).

[1050] Example 150 Synthesis of Compound A151:
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[1051] Compound A151 (9.01 mg, yield 32.17%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 759.3 [M+H]". '"H NMR (400 MHz, DMSO-
ds) 8 10.32 (s, 1H), 9.88 (s, 1H), 8.69 (s, 1H), 8.32 (d, /= 8.4 Hz, 1H), 8.07 (s, 1H), 7.89 (dd, /= 8.4,2.0 Hz,
1H), 7.60 — 7.45 (m, 2H), 7.35 (d, J=2.0 Hz, 1H), 7.28 — 7.06 (m, 4H), 6.95 (d, /= 7.6 Hz, 1H), 6.90 — 6.86
(m, 1H), 6.80 (dd, J, = 8.0 Hz, J>» = 2.4 Hz, 1H), 6.75 — 6.64 (m, 1H), 3.80 — 3.51 (m, 6H), 3.19 — 3.04 (m,
1H), 2.75 - 2.67 (m, 4H), 1.75 — 1.69 (m, 2H), 1.35 — 1.21 (m, 2H).

[1052] Example 151 Synthesis of Compound A152:

HATU,DMF
DIPEA
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[1053] Compound A152 (5.3 mg, yield 23%) was synthesized according to the synthesis method of
compound A1 described in Example 1. LCMS (ESI) m/z = 766.4 [M+H]*. 'H NMR (400 MHz, DMSO-ds) &
10.35 (s, 1H), 10.25 (s, 1H), 8.92 (d, /= 4.8 Hz, 1H), 8.80 (s, 1H), 8.51 (s, 1H), 8.45 (d, /= 7.8 Hz, 1H), 8.18
(d, J=8.2 Hz, 2H), 8.06 (d, J = 5.6 Hz, 1H), 7.94 (d, J = 8.6 Hz, 2H), 7.88 (d, J = 8.6 Hz, 2H), 7.51 — 7.43
(m, 1H), 6.92 (bs, 1H), 6.87 (d, J= 6.8 Hz, 1H), 4.51 (m, 1H), 3.72 (t, J = 4.8 Hz, 2H), 3.55 — 3.53 (m, 2H),
3.48 —3.45 (m, 2H), 2.72 (t, J= 6.8 Hz, 2H), 2.29 — 2.24 (m, 2H), 1.94 — 1.89 (m, 2H), 1.68 — 1.60 (m, 4H).
[1054] Example 152 Synthesis of Compound A153:
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[1055] Compound A153 (30.0 mg, yield 72.8%, yellow solid) was synthesized according to the synthesis
method of compound A101 described in Example 101. LCMS (ESI) m/z= 733.2 [M+H]. '"HNMR (400 MHz,
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DMSO-ds) & 10.30 (s, 1H), 9.87 (s, 1H), 8.68 (s, 1H), 8.31 (d, J = 8.4 Hz, 1H), 7.87 (dd, J; = 8.4 Hz, J, = 2.2
Hz, 1H), 7.71 (s, 1H), 7.56 — 7.49 (m, 1H), 7.34 — 7.26 (m, 2H), 7.23 — 7.10 (m, 4H), 7.01 — 6.93 (m, 2H), 6.61
—~ 6.55 (m, 1H), 4.13 — 4.10 (m, 2H), 3.76 — 3.69 (m, 1H), 3.52 — 3.46 (m, 1H), 2.9 — 2.57 (m, 12H), 2.10 (s,

3H).
[1056] Example 153 Synthesis of Compound A154:
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[1057] Compound A154 (9 mg, yield 23%) was synthesized according to the synthesis method of compound
A150 described in Example 149. LCMS (ESI) m/z = 809.3 [M+H]. '"H NMR (400 MHz, DMSO-ds) 5 10.61
(s, 1H), 9.97 (s, 1H), 8.69 (s, 1H), 8.31 (d, J= 8.4 Hz, 1H), 7.90 — 7.82 (m, 2H), 7.61 — 7.55 (m, 1H), 7.35 (d,
J=2.4Hz, 1H), 7.30 — 7.28 (m, 2H), 7.21 — 7.17 (m, 2H), 7.01 (s, 1H), 3.91 — 3.88 (m, 2H), 3.81 (t, /= 6.8
Hz, 2H), 3.65 — 3.62 (m, 2H), 3.34 (s, 2H), 3.04 — 2.98 (m, 2H), 2.91 — 2.89 (m, 2H), 2.75 (t, /= 6.4 Hz, 2H),
2.63 —2.57 (m, 1H), 1.96 — 1.93 (m, 2H), 1.59 — 1.51 (m, 2H).

[1058] Example 154 Synthesis of Compound A155:

MsCl
TEA

OH—TEA O
@J DCM, RT

N
4 —NH
=N

A155
[1059] Compound A155 (22.0 mg, yield 58.3%, yellow solid) was synthesized according to the synthesis
method of compound A101 described in Example 101. LCMS (ESI) m/z = 747.5 [M+H]. '"H NMR (400 MHz,
DMSO-ds) 6 10.30 (s, 1H), 9.79 (s, 1H), 8.66 (s, 1H), 8.29 (d, J = 8.4 Hz, 1H), 7.86 (dd, J1 =8.4 Hz, . =2.2
Hz, 1H), 7.76 (s, 1H), 7.62 — 7.60 (m, 1H), 7.57 = 7.50 (m, 1H), 7.32 (d, /=2.2 Hz, 1H), 7.24 — 7.13 (m, 4H),
7.01 —6.96 (m, 2H), 6.89 — 6.87 (m, 1H), 3.76 —3.69 (m, 1H), 3.52 —3.46 (m, 1H), 2.85 - 2.62 (m, 14H), 2.11
(s, 3H).

[1060] Example 155 Synthesis of Compound A156:
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[1061] Compound A156 (8.6 mg, yield 16.8%) was synthesized according to the synthesis method of
compound A18 described in Example 18. LCMS (ESI) m/z =714.4 [M+H]". '"H NMR (400 MHz, DMSO-ds)
5 10.29 (s, 1H), 9.98 (s, 1H), 8.70 (s, 1H), 8.28 (d, /= 8.8 Hz, 1H), 7.97 (s, 1H), 7.89 — 7.78 (m, 2H), 7.60 —
7.49 (m, 1H), 7.36 — 7.26 (m, 2H), 7.20 — 7.08 (m, 3H), 7.07 — 7.01(m, 1H), 6.82 — 6.73 (m, 1H), 6.58 — 6.50
(m, 1H), 4.31 —4.21 (m, 2H), 3.90 — 3.70 (m, 4H), 3.51 — 3.42 (m, 1H), 2.83 — 2.72 (m, 1H), 2.71 — 2.62 (m,
1H), 1.99 (s, 3H).

[1062] Example 156 Synthesis of Compound A157:
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[1063] Compound A157 (9 mg, yield 22%) was synthesized according to the synthesis method of compound
A101 described in Example 101. LCMS (ESI) m/z = 795.2 [M+H]". 'H NMR (400 MHz, DMSO-ds) 4 10.61
(s, 1H), 10.30 (s, 1H), 8.76 (s, 1H), 8.33 (d, /= 8.4 Hz, 1H), 8.26 — 8.09 (m, 1H), 8.03 — 7.77 (m, 2H), 7.77 —
7.48 (m, 2H), 7.36 (s, 1H), 7.27 — 7.10 (m, 2H), 7.02 (s, 1H), 4.58 (s, 2H), 3.93 — 3.75 (m, 2H), 3.75 - 3.58
(m, 2H), 2.84 —2.70 (m, 2H), 2.70 — 2.56 (m, 6H).
[1064] Example 157 Synthesis of Compound A158:
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[1065] Compound A158 (5.04 mg, yield 17.73%) was synthesized according to the synthesis method of
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compound A48 described in Example 48. LCMS (ESI) m/z = 788.3 [M+H]". "H NMR (400 MHz, DMSO-ds)
510.29 (s, 1H), 10.28 (s, 1H), 8.76 (s, 1H), 8.33 (d, /= 8.4 Hz, 1H), 8.18 (d, /=2.0 Hz, 1H), 7.90 — 7.85 (m,
2H), 7.64 —7.57 (m, 2H), 7.36 (d, J=2.0 Hz, 1H), 7.21 - 7.15 (m, 4H), 6.96 — 6.94 (m, 1H), 4.58 (s, 2H), 3.73
—3.67 (m, 4H), 3.15 - 3.14 (m, 4H), 2.70 (t, /= 6.8 Hz, 2H), 2.66 — 2.63 (m, 6H).

[1066] Example 158 Synthesis of Compound A159:
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[1067] Compound A159 (5.0 mg, yield 31%) was synthesized according to the synthesis method of
compound A107 described in Example 107. LCMS (ESI) m/z = 785.3 [M+H]". '"H NMR (400 MHz, DMSO-
ds) 6 10.32 (s, 1H), 9.86 (s, 1H), 8.66 (s, 1H), 8.30 (d, /= 8.4 Hz, 1H), 8.04 (d, /= 2.8 Hz, 1H), 7.89 — 7.86
(m, 1H), 7.81 —7.79 (m, 2H), 7.70 — 7.68 (m, 3H), 7.63 (s, 1H), 7.55 (s, 1H), 7.49 — 7.46 (m, 1H), 7.32 (d, J
=2.0 Hz, 1H), 7.19 — 7.15 (m, 2H), 6.85 (d, /= 9.2 Hz, 1H), 4.32 — 4.28 (m, 2H), 3.90 (d, J = 7.2 Hz, 2H),
3.70 — 7.67 (m, 2H), 2.83 —2.77 (m, 2H), 2.71 — 2.67 (m, 2H), 2.10 — 1.97 (m, 1H), 1.59 — 1.56 (m, 2H), 1.23

—1.19 (m, 2H).
[1068] Example 159 Synthesis of Compound A160:
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[1069] Compound A160 (10.0 mg, yield 24.5%) was synthesized according to the synthesis method of
compound A107 described in Example 107. LCMS (ESI) m/z = 757.3 [M+H]". '"H NMR (400 MHz, DMSO-
ds) 6 10.35 (s, 1H), 9.90 (s, 1H), 8.70 (s, 1H), 8.06 (d, J= 2.8 Hz, 1H), 7.93 — 7.91 (m, 1H), 7.84 — 7.82 (m,
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2H), 7.77 — 7.71 (m, 3H), 7.64 (s, 1H), 7.55 (s, 1H), 7.49 — 7.46 (m, 2H), 7.35 (d, J = 2.0 Hz, 1H), 7.20 — 7.17
(m, 2H), 6.46 (d, J = 8.8 Hz, 1H), 4.32 (d, J = 7.6 Hz, 2H), 4.08 — 4.04 (m, 2H), 3.81 — 3.78 (m, 2H), 3.73 —

3.69 (m, 2H), 2.74 — 2.73 (m, 2H).
[1070] Example 160 Synthesis of Compound A161:
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[1071] Compound A161 (2.0 mg, yield 7.5%) was synthesized according to the synthesis method of
compound A6 described in Example 6. LCMS (ESI) m/z = 742.2 [M+H]*"."H NMR (400 MHz, DMSO-ds) &
10.30 (s, 1H), 9.96 (s, 1H), 8.70 (s, 1H), 8.48 (s, 1H), 8.28 (d, /= 8.4 Hz, 1H), 7.95 — 7.94 (m, 1H), 7.87 —
7.78 (m, 2H), 7.58 — 7.50 (m, 1H), 7.35 — 7.26 (m, 2H), 7.19 — 7.14 (m, 3H), 7.03 — 6.95 (m, 3H), 3.53 — 3.47
(m, 1H), 3.06 — 3.03 (m, 2H), 2.83 — 2.64 (m, 4H), 2.33 — 2.31 (m, 1H), 2.12 (s, 3H), 2.07 — 1.98 (m, 3H), 1.85

—1.79 (m, 2H).
[1072] Example 161 Synthesis of Compound A162:
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[1073] Compound A162 (20.0 mg, yield 29.6%, yellow solid) was synthesized according to the synthesis
method of compound A101 described in Example 101. LCMS (ESI) m/z = 748.2 [M+H]". 'H NMR (400
MHz, DMSO-ds) 3 9.81 (s, 1H), 8.66 (s, 1H), 8.34 (s, 3H), 8.29 (d, /= 8.4 Hz, 1H), 8.20 (s, 2H), 7.86 (dd, Ji
= 8.4 Hz, J,=2.2 Hz, 1H), 7.76 (s, 1H), 7.63 — 7.60 (m, 1H), 7.57 — 7.48 (m, 1H), 7.32 (d, /= 2.2 Hz, 1H),
7.23 (t,J=7.8 Hz, 1H), 7.17 — 7.13 (m, 2H), 6.88 (d, J= 7.6 Hz, 1H), 2.96 — 2.93 (m, 4H), 2.82 — 2.60 (m,

10H), 2.13 (s, 3H).
[1074] Example 162 Synthesis of Compound A163:
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[1075] Compound A163 (3 mg, yield 9.3%) was synthesized according to the synthesis method of
compound A101 described in Example 101. LCMS (ESI) m/z = 773.4 [M+H]*. '"H NMR (400 MHz, DMSO-
ds) 6 10.33 (s, 1H), 9.86 (s, 1H), 8.70 (s, 1H), 8.32 (d, J= 8.4 Hz, 1H), 7.91 — 7.86 (m, 2H), 7.68 — 7.62 (m,
1H), 7.60 — 7.51 (m, 1H), 7.36 — 7.32 (m, 1H), 7.27 (t, /= 7.6 Hz, 1H), 7.22 — 7.13 (m, 3H), 6.99 — 6.88 (m,
3H), 3.79 — 3.70 (m, 1H), 3.63 (s, 2H), 3.56 — 3.47 (m, 1H), 3.04 (s, 4H), 2.83 — 2.64 (m, 6H), 2.09 (s, 3H),
1.84 — 1.73 (m, 4H).

[1076] Example 163 Synthesis of Compound A164:
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[1077] Step 1:

[1078] To a solution of compound p-iodoaniline (10 g, 45.66 mmol) in ethanol (70 mL), a solution of 66%
nitric acid (4.58 g, 47.94 mmol, 3.25 mL) and cyanamide (3.84 g, 91.31 mmol) in water (4 mL) was slowly
added at 0°C. The reaction mixture was heated to 80°C and stirred for 16 h. The reaction mixture was
concentrated under reduced pressure to remove ethanol (50 mL), the residue was stirred at 0°C for 1 h and
filtered, the resulting solid was washed with a small amount of cold ethanol, and dried by an oil pump to give
a light yellow solid A164-1 (7.93 g, yield 67%). LCMS (ESI) m/z =262.2 [M+H]*.

[1079] Step 2:

[1080] To a solution of compound A164-1 (868 mg, 3.33 mmol) in ethanol (14 mL) were added SM4 (1 g,
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2.77 mmol) and potassium carbonate (958 mg, 6.93 mmol) at room temperature. The reaction mixture was
heated to 70°C and stirred for 16 h. After the addition of water, the reaction mixture was extracted with ethyl
acetate, washed with saturated brine, dried over anhydrous sodium sulfate, concentrated under reduced
pressure, and the residue was separated for purification by silica gel column chromatography to give a brown
solid A164-2 (1.29 g, yield 83%). LCMS (ESI) m/z = 559.3 [M+H]".

[1081] Step 3:

[1082] To a solution of compound A164-2 (500 mg, 0.89 mmol) in 1,4-dioxane (10 mL), 3-
hydroxyazetidine hydrochloride (294 mg, 2.68 mmol), methanesulfonato(2-dicyclohexylphosphino-2',6'-
diisopropoxy-1,1'-biphenyl)(2-amino-1,1'-biphenyl-2-yl)palladium(II) (75 mg, 0.09 mmol) and sodium tert-
butoxide (258 mg, 2.68 mmol) were added at room temperature. The reaction mixture was heated to 100°C
under argon protection and stirred for 4 h. The reaction mixture was filtered, the filtrate was concentrated
under reduced pressure, and the residue was separated for purification by silica gel column chromatography
to give a yellow solid A164-3 (210 mg, yield 47%). LCMS (ESI) m/z = 504.2 [M+H]".

[1083] Step 4:

[1084] At room temperature, a solution of sulfur trioxide pyridine complex (632 mg, 3.97 mmol) in
dimethyl sulfoxide (0.5 mL) was added to a solution of compound A164-3 (200 mg, 0.40 mmol) and
triethylamine (1.2 g, 11.91 mmol) in dimethyl sulfoxide (4 mL), and the reaction mixture was stirred at room
temperature for 16 h under argon protection. After the addition of water, the reaction mixture was extracted
with dichloromethane, washed with saturated brine, dried over anhydrous sodium sulfate, concentrated under
reduced pressure, and the residue was separated for purification by silica gel column chromatography to give
a yellow solid A164-4 (100 mg, yield 50%). LCMS (ESI) m/z = 502.4 [M+H]".

[1085] Step 5:
[1086] At room temperature, 1-(3-(piperazin-1-yl)phenyl)dihydropyrimidine-2,4(1H,3H)-dione (26 mg,

0.09 mmol) and magnesium sulfate (224 mg, 1.86 mmol) were added to a solution of compound A164-4 (56
mg, 0.11 mmol) in ethanol (2 mL). The reaction mixture was heated to 80°C under argon protection and stirred
for 16 h. The mixture was cooled to room temperature. With sodium cyanoborohydride (18 mg, 0.28 mmol)
added, the reaction mixture was stirred at room temperature for 16 h under argon protection. After the addition
of water, the reaction mixture was extracted with dichloromethane, washed with saturated brine, dried over
anhydrous sodium sulfate, and concentrated under reduced pressure. The residue was separated for purification
by reverse phase chromatography (acetonitrile/10 mM ammonium bicarbonate solution) to give a yellow solid
A164 (5 mg, yield 7%). LCMS (ESI) m/z = 760.4 [M+H]*. "H NMR (400 MHz, DMSO-ds) & 10.37 (s, 1H),
9.83 (s, 1H), 8.69 (s, 1H), 8.33 (d, J=8.8 Hz, 1H), 7.97 — 7.82 (m, 1H), 7.64 — 7.50 (m, 1H), 7.36 (d, /= 2.0
Hz, 1H), 7.33 —7.25 (m, 3H), 7.22 - 7.16 (m, 3H), 7.13 (s, 1H), 7.01 (s, 2H), 6.96 — 6.90 (m, 1H), 6.89 — 6.81
(m, 1H), 6.27 — 6.08 (m, 1H), 4.61 —4.55 (m, 1H), 4.35 —4.20 (m, 1H), 3.79 (t, /= 6.8 Hz, 2H), 2.73 (t, J =
6.4 Hz, 2H).
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[1087] Example 164 Synthesis of Compound A165:
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[1088] Compound A165 (5 mg, yield 7%) was synthesized according to the synthesis method of compound
A141 described in Example 140. LCMS (ESI) m/z = 789.2 [M+H]*. '"H NMR (400 MHz, DMSO-d) 6 10.45
(s, 1H), 9.74 (s, 1H), 8.68 (s, 1H), 8.35 (d, J= 8.4 Hz, 1H), 8.23 (s, 2H), 7.89 — 7.87 (m, 1H), 7.60 — 7.52 (m,
1H), 7.37 — 7.35 (m, 2H), 7.20 — 7.15 (m, 2H), 7.10 (t, J = 8.0 Hz, 1H), 6.98 — 6.96 (m, 1H), 6.11 — 6.08 (m,
1H), 3.40 — 3.98 (m, 2H), 3.84 — 3.78 (m, 1H), 3.62 — 3.51 (m, 1H), 3.54 — 3.51 (m, 2H), 3.05 — 2.95 (m, 5H),
2.84-2.70 (m, 4H), 2.61 — 2.59 (m, 4H), 2.15 (s, 3H).

[1089] Example 165 Synthesis of Compound A166:
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[1090] Compound A166 (15.4 mg, yield 10.3%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 789.2 [M+H]". '"H NMR (400 MHz, DMSO-
ds) 6 10.31 (s, 1H), 9.95 (s, 1H), 8.67 (s, 1H), 8.28 (d, /= 8.8 Hz, 1H), 8.02 (d, /= 4.0 Hz, 1H), 7.89 — 7.80
(m, 3H), 7.59 — 7.51 (m, 1H), 7.49 — 7.45 (m, 1H), 7.32 (d, J = 2.2 Hz, 1H), 7.30 — 7.25 (m, 2H), 7.17 (t, J =
8.0 Hz, 2H), 6.51 (d, J = 8.0 Hz, 1H), 3.80 — 3.57 (m, 6H), 3.41 — 3.35 (m, 2H), 3.28 — 3.21 (m, 2H), 3.14 -
3.05 (m, 1H), 2.92 — 2.85 (m, 2H), 2.70 (t, J= 8.0 Hz, 2H), 2.31 — 2.20 (m, 1H), 1.98 — 1.87 (m, 1H).

[1091] Example 166 Synthesis of Compound A167:
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[1092] Compound A167 (12.4 mg, yield 50.9%) was synthesized according to the synthesis method of
compound A1 described in Example 1. LCMS (ESI) m/z = 812.6 [M+H]*. "H NMR (400 MHz, DMSO-ds) &
10.32 (s, 1H), 10.04 (s, 1H), 8.65 (s, 1H), 8.42 (d, J= 8.0 Hz, 1H), 8.25 (d, /= 8.0 Hz, 1H), 8.05 — 8.03 (m,
1H), 7.94 — 7.90 (m, 2H), 7.86 — 7.81 (m, 2H), 7.56 — 7.45 (m, 2H), 7.40 — 7.36 (m, 1H), 7.20 — 7.11 (m, 2H),
6.85 (d, J=8.0 Hz, 1H), 6.66 (d, J = 4.0 Hz, 1H), 4.70 — 4.63 (m, 1H), 4.51 —4.43 (m, 1H), 3.73 — 3.66 (m,
2H), 3.55 — 3.48 (m, 2H), 3.48 — 3.40 (m, 2H), 2.73 — 2.66 (m, 2H), 2.27 —2.21 (m, 2H), 1.93 — 1.85 (m, 2H),
1.67 —1.62 (m, 2H), 1.61 — 1.55 (m, 2H), 1.23 (d, J= 6.0 Hz, 6H).

[1093] Example 167 Synthesis of Compound A168:
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[1094] Compound A168 (96 mg, yield 26%) was synthesized according to the synthesis method of
compound A1 described in Example 1. LCMS (ESI) m/z = 810.2 [M+H]*. 'H NMR (400 MHz, DMSO-ds) &
10.35 (s, 1H), 10.08 (s, 1H), 8.70 (s, 1H), 8.46 (d, J= 7.6 Hz, 1H), 8.32 (d, /= 8.8 Hz, 1H), 8.07 (d, J=2.8
Hz, 1H), 7.97 — 7.95 (m, 2H), 7.88 — 7.86 (m, 2H), 7.57 — 7.54 (m, 2H), 7.53 — 7.49 (m, 1H), 7.21 — 7.17 (m,
1H), 6.87 (s, 1H), 4.52 —4.46 (m, 1H), 3.95 —3.92 (m, 1H), 3.72 (t, J= 6.8 Hz, 2H), 3.57 — 3.54 (m, 2H), 3.52
—3.48 (m, 2H), 2.88 — 2.86 (m, 2H), 2.27 (t,J = 10.0 Hz, 2H), 1.93 (t, /= 9.6 Hz, 2H), 1.68 — 1.65 (m, 2H),
1.64 —1.62 (m, 2H), 0.76 — 0.68 (m, 4H).

[1095] Example 168 Synthesis of Compound A169:
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ode sl "
H HN P o F N D N @ \ 7
0 N o= o:(HN /\N‘%NH N
o:H<N§ o N N NaBH(OAC)s P
N DIPEA \ 7 TFOH/TFA=1/10 - ACOH cl o:(N
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[1096] Compound A169 (9.0 mg, yield 20.5%, yellow solid) was synthesized according to the synthesis
method of compound A132 described in Example 131. LCMS (ESI) m/z = 775.5 [M+H]". 'H NMR (400

MHz, DMSO-de) § 10.33 (s, 1H), 9.94 (s, 1H), 8.67 (s, 1H), 8.28 (d, J = 8.4 Hz, 1H), 8.03 (d, J = 2.6 Hz, 1H),
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7.87—-7.79 (m, 3H), 7.59 — 7.48 (m, 2H), 7.32 (d, J= 2.2 Hz, 1H), 7.27 — 7.25 (m, 2H), 7.18- - 7.14 (m, 2H),
6.43 (d, J= 8.8 Hz, 1H), 4.05 (t, J = 8.0 Hz, 2H), 3.87 — 3.84 (m, 2H), 3.72 — 3.63 (m, 3H), 3.49 — 3.43 (m,
1H), 3.22 - 3.17 (m, 2H), 2.84 — 2.77 (m, 2H), 2.71 —2.06 (m, 3H).

[1097] Example 169 Synthesis of Compound A170:

o
(U\NH
o
cl N
HN _Cu(OA), TEA TFATIOH ZQ_/ NaBH;ON /@
CH;CN DCM DCM/MeOH Q—C @
& & ;e
Q o

o
[
A170

[1098] Compound A170 (4.65 mg, yield 15.22%) was synthesized according to the synthesis method of
compound A101 described in Example 101. LCMS (ESI) m/z = 745.18 [M+H]". 'H NMR (400 MHz, DMSO-
ds) 8 10.26 (s, 1H), 9.84 (s, 1H), 8.66 (s, 1H), 8.29 (d, /= 8.4 Hz, 1H), 7.99 (s, 1H), 7.88 (dd, Ji= 8.4 Hz, J,
=2.0Hz, 1H), 7.67 — 7.42 (m, 2H), 7.33 (d, J=2.4 Hz, 1H), 7.24 (t, /= 8.0 Hz, 1H), 7.14 (t, J= 8.0 Hz, 2H),
6.91 (d, /= 7.6 Hz, 1H), 6.55 — 6.48 (m, 1H), 6.46 — 6.42 (m, 1H), 6.40 — 6.35 (m, 1H), 3.79 — 3.64 (m, 4H),
3.64 — 3.52 (m, 1H), 3.27 — 3.15 (m, 3H), 3.14 — 3.04 (m, 2H), 3.02 — 2.90 (m, 2H), 2.68 (t, J= 6.8 Hz, 2H),
1.94 —1.71 (m, 2H).

[1099] Example 170 Synthesis of Compound A171:

o)
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% N\%NH
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[1100] Compound A171 (6.0 mg, yield 13.2%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 802.5 [M+H]". '"H NMR (400 MHz, DMSO-
ds) 6 10.25 (s, 1H), 9.94 (s, 1H), 8.67 (s, 1H), 8.42 (s, 2H), 8.28 (d, /= 8.4 Hz, 1H), 7.89 — 7.78 (m, 3H), 7.87
—7.78 (m, 2H), 7.62 — 7.48 (m, 1H), 7.32 (d, J= 2.2 Hz, 1H), 7.27 (d, J = 8.8 Hz, 2H), 7.18 — 7.13 (m, 3H),
6.96 (d, J=9.0 Hz, 2H), 3.78 — 3.67 (m, 4H), 3.62 — 3.60 (m, 2H), 2.90 — 2.87 (m, 2H), 2.7 — 2.66 (m, 4H),
1.94 - 1.91 (m, 2H), 1.59 — 1.50 (m, 2H).
[1101] Example 171 Synthesis of Compound A172:

339



[1102] Compound A172 (15.0 mg, yield 46.2%) was synthesized according to the synthesis method of
compound A1 described in Example 1. LCMS (ESI) m/z = 811.6 [M+H]. "H NMR (400 MHz, DMSO-ds) &
10.32 (s, 1H), 10.09 (s, 1H), 8.70 (s, 1H), 8.42 (d, /= 7.4 Hz, 1H), 8.26 (d, J= 8.0 Hz, 1H), 8.04 (d, /= 2.8
Hz, 1H), 7.93 (d, J= 8.8 Hz, 2H), 7.84 (d, J= 8.8 Hz, 2H), 7.69 — 7.67 (m, 1H), 7.57 — 7.43 (m, 2H), 7.22 (s,
1H), 7.17 — 7.12 (m, 2H), 6.85 (d, /= 9.0 Hz, 1H), 4.50 — 4.42 (m, 1H), 3.69 (t, J = 6.6 Hz, 2H), 3.52 — 3.50
(m, 2H), 3.45 —3.43 (m, 4H), 2.72 (t, J= 6.6 Hz, 2H ), 2.26 — 2.21 (m, 2H), 2.08 (s, 6H), 1.91 — 1.86 (m, 2H),

1.65 —1.57 (m, 4H).
[1103] Example 172 Synthesis of Compound A173:

&

[1104] Compound A173 (20.3 mg, yield 64.4%) was synthesized according to the synthesis method of

A173

compound A1 described in Example 1. LCMS (ESI) m/z = 853.7 [M+H]. 'H NMR (400 MHz, DMSO-d) &
10.32 (s, 1H), 10.08 (s, 1H), 8.70 (s, 1H), 8.42 (d, /= 7.4 Hz, 1H), 8.27 (d, /= 8.0 Hz, 1H), 8.04 (d,J=2.8
Hz, 1H), 7.93 (d, J= 8.8 Hz, 2H), 7.84 (d, J= 8.8 Hz, 2H), 7.71 — 7.68 (m, 1H), 7.57 — 7.45 (m, 2H), 7.28 (s,
1H), 7.17 — 7.12 (m, 2H), 6.85 (d, /= 9.0 Hz, 1H), 4.50 — 4.40 (m, 1H), 3.69 (t, J = 6.6 Hz, 2H), 3.55 — 3.43

(m, 10H), 2.69 (t, J= 6.6 Hz, 2H), 2.30 — 2.21 (m, 6H), 1.91 — 1.86 (m, 2H), 1.65 — 1.57 (m, 4H).
[1105] Example 173 Synthesis of Compound A174:
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[1106] Compound A174 (6.0 mg, yield 13.2%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 781.2 [M+H]*. "H NMR (400 MHz, DMSO-
ds) 6 10.61 (s, 1H), 9.84 (s, 1H), 8.67 (s, 1H), 8.28 (d, J=8.4 Hz, 1H), 7.89 — 7.88 (m, 1H), 7.74 (s, 1H), 7.62
—7.55 (m, 2H), 7.34 (d, J=2.2 Hz, 1H), 7.21 — 7.17 (m, 3H), 7.02 (s, 1H), 3.91 (bs, 2H), 3.86 (bs, 2H), 3.81
(t, J=6.6 Hz, 2H), 2.88 — 2.85 (m, 2H), 2.75 (t, J = 6.6 Hz, 2H), 2.59 — 2.57 (m, 6H).

[1107] Example 174 Synthesis of Compound A175:
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[1108] Compound A175 (13.7 mg, yield 21.6%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 773.4 [M+H]". '"H NMR (400 MHz, DMSO-
ds) 6 10.31 (s, 1H), 9.72 (s, 1H), 8.63 (s, 1H), 8.26 (d, J= 8.8 Hz, 1H), 7.88 — 7.84 (m, 1H), 7.59 — 7.48 (m,
3H), 7.31 (d, /=4.0 Hz, 1H), 7.21 — 7.13 (m, 3H), 7.06 — 7.00 (m, 2H), 6.98 — 6.94 (m, 1H), 3.78 — 3.70 (m,
3H), 3.56 — 3.48 (m, 1H), 3.16 — 3.08 (m, 2H), 2.86 — 2.55 (m, 9H), 2.13 (s, 3H), 1.99 — 1.91 (m, 2H), 1.79 —
1.68 (m, 2H).

[1109] Example 175 Synthesis of Compound A176:
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[1110] Compound A176 (8 mg, yield 13%) was synthesized according to the synthesis method of compound
A132 described in Example 131. LCMS (ESI) m/z = 759.4 [M+H]". 'H NMR (400 MHz, DMSO-ds) 4 10.30
(s, 1H), 9.76 (s, 1H), 8.66 (s, 1H), 8.30 (d, /= 8.4 Hz, 1H), 7.97 — 7.81 (m, 1H), 7.65 — 7.48 (m, 3H), 7.34 (d,
J=24Hz, 1H), 7.26 — 7.14 (m, 2H), 7.14 — 7.02 (m, 2H), 6.73 (d, J= 7.6 Hz, 1H), 6.49 (d, J= 8.0 Hz, 1H),
4.17 —3.98 (m, 2H), 3.82 — 3.68 (m, 1H), 3.67 — 3.54 (m, 4H), 3.54 — 3.43 (m, 1H), 3.07 — 2.92 (m, 1H), 2.87
—2.62 (m, 8H), 2.01 (s, 3H).

[1111] Example 176 Synthesis of Compound A177:
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[1112] Compound A177 (12 mg, yield 19%) was synthesized according to the synthesis method of
compound A 132 described in Example 131. LCMS (ESI) m/z = 745.2 [M+H]". '"H NMR (400 MHz, DMSO-
ds) 6 10.30 (s, 1H), 9.85 (s, 1H), 8.67 (s, 1H), 8.29 (d, J= 8.4 Hz, 1H), 7.95 — 7.85 (m, 1H), 7.80 — 7.70 (m,
1H), 7.68 — 7.51 (m, 2H), 7.34 (d, /= 2.4 Hz, 1H), 7.26 — 7.15 (m, 3H), 7.15 - 7.07 (m, 1H), 6.73 (d, /= 7.6
Hz, 1H), 6.50 (d, /= 8.0 Hz, 1H), 4.16 — 4.02 (m, 2H), 3.98 — 3.81 (m, 4H), 3.81 —3.68 (m, 1H), 3.69 — 3.55
(m, 2H), 3.55 — 3.44 (m, 1H), 3.02 — 2.86 (m, 3H), 2.86 —2.73 (m, 1H), 2.73 —2.62 (m, 1H), 2.01 (s, 3H).
[1113] Example 177 Synthesis of Compound A178:
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[1114] Compound A178 (8.62 mg, yield 26.71%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 787.1 [M+H]". '"H NMR (400 MHz, DMSO-
ds) 8 10.29 (s, 1H), 9.72 (s, 1H), 8.63 (s, 1H), 8.26 (d, J=8.4 Hz, 1H), 7.86 (dd, J1 = 8.4 Hz, J» = 2.0 Hz, 1H),
7.60 — 7.48 (m, 3H), 7.31 (d, /= 2.0 Hz, 1H), 7.17 (q, J = 7.4, 6.9 Hz, 3H), 7.02 (dd, J1 = 12.9 Hz, J, = 8.1
Hz, 2H), 6.95 (d, /= 8.0 Hz, 1H), 3.79 — 3.67 (m, 1H), 3.58 — 3.45 (m, 3H), 3.08 — 3.01 (m, 2H), 2.79 — 2.57
(m, 8H), 2.43 —2.37 (m, 2H), 1.90 — 1.82 (m, 2H), 1.83 — 1.72 (m, 1H), 1.41 — 1.26 (m, 2H).
[1115] Example 178 Synthesis of Compound A179:
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[1116] Compound A179 (5.0 mg, yield 15.6%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 759.3 [M+H]". '"H NMR (400 MHz, DMSO-
ds) 6 10.35 (s, 1H), 10.08 (s, 1H), 9.85 (s, 1H), 8.68 (s, 1H), 8.30 (d, J = 8.8 Hz, 1H), 7.92 — 7.89 (m, 1H),
7.79 (s, 1H), 7.63 — 7.56 (m, 2H), 7.34 (d, J=8.4 Hz, 1H), 7.24 — 7.18 (m, 4H), 7.06 (d, /= 3.2 Hz, 1H), 6.99
(d, J=3.6 Hz, 1H), 3.97 (s, 2H), 3.92 (s, 2H), 3.79 — 3.74 (m, 1H), 3.57 — 3.51 (m, 2H), 3.15 - 3.10 (m, 2H),
2.80-2.70 (m, 4H), 2.15 (s, 3H), 2.10 — 2.05 (m, 2H).

[1117] Example 179 Synthesis of Compound A180:
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[1118] Compound A180 (16.2 mg, yield 10.5%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 817.5 [M+H]".'"H NMR (400 MHz, DMSO-
ds) 8 9.94 (s, 1H), 8.67 (s, 1H), 8.28 (d, /= 8.8 Hz, 1H), 8.08 — 8.05 (m, 1H), 7.88 — 7.84 (m, 1H), 7.84 — 7.78
(m, 2H), 7.59 — 7.52 (m, 1H), 7.51 — 7.48 (m, 1H), 7.33 —7.31 (m, 1H), 7.29 — 7.23 (m, 2H), 7.21 — 7.10 (m,
2H), 6.91 — 6.85 (m, 1H), 4.36 — 4.28 (m, 2H), 3.68 (t, J = 8.0 Hz, 2H), 3.62 — 3.57 (m, 2H), 3.31 — 3.29 (m,
2H), 3.04 (s, 3H), 2.90 — 2.80 (m, 6H), 2.62 — 2.53 (m, 1H), 1.95 — 1.86 (m, 2H), 1.48 — 1.36 (m, 2H).

[1119] Example 180 Synthesis of Compound A181:
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[1120] Compound A181 (10.65 mg, yield 32.63%) was synthesized according to the synthesis method of

A181

compound A132 described in Example 131. LCMS (ESI) m/z = 773.1 [M+H]".'"H NMR (400 MHz, DMSO-
ds) 6 10.30 (s, 1H), 9.82 (s, 1H), 8.64 (s, 1H), 8.26 (d, /J=8.4 Hz, 1H), 7.87 (dd, J1 = 8.4 Hz, J» = 2.0 Hz, 1H),
7.76 —7.71 (m, 1H), 7.62 — 7.48 (m, 2H), 7.32 (d, /=2.0 Hz, 1H), 7.25 - 7.13 (m, 4H), 7.01 (d, /= 8.0 Hz,
1H), 6.95 (d, J= 8.0 Hz, 1H), 3.93 — 3.79 (m, 4H), 3.79 — 3.68 (m, 1H), 3.56 —3.45 (m, 1H), 3.06 (d, /= 12.0
Hz, 2H), 2.81 — 2.55 (m, 6H), 2.11 (s, 3H), 1.93 — 1.86 (m, 2H), 1.72 — 1.61 (m, 1H), 1.41 — 1.27 (m, 2H).
[1121] Example 181 Synthesis of Compound A182:
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[1122] Compound A182 (12 mg, yield 48%) was synthesized according to the synthesis method of
compound A1 described in Example 1. LCMS (ESI) m/z = 787.4 [M+H]". '"H NMR (400 MHz, DMSO-ds) &
10.35 (s, 1H), 9.55 (s, 1H), 8.46 — 8.32 (m, 2H), 8.12 — 8.03 (m, 1H), 7.93 (d, /= 8.4 Hz, 1H), 7.89 — 7.73 (mm,
5H), 7.64 — 7.43 (m, 2H), 7.37 — 7.28 (m, 1H), 7.28 — 7.12 (m, 3H), 6.88 (d, J=9.2 Hz, 1H), 4.99 (d,/=11.2
Hz, 1H), 4.57-4.30 (m, 1H), 3.93 (d, /= 11.2 Hz, 1H), 3.72 (t, /= 6.8 Hz, 1H), 3.62 — 3.46 (m, 4H), 2.72 (t,
J=6.4Hz, 2H), 2.34 — 2.13 (m, 2H), 2.03 — 1.82 (m, 2H), 1.75 — 1.50 (m, 4H).

[1123] Example 182 Synthesis of Compound A183:
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[1124] Compound A183 (2 mg, yield 6%) was synthesized according to the synthesis method of compound
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A132 described in Example 131. LCMS (ESI) m/z=761.3 [M+H]". 'H NMR (400 MHz, DMSO-ds) 4 10.46
(s, 1H), 9.73 (s, 1H), 8.68 (s, 1H), 8.33 (d, /= 8.4 Hz, 1H), 8.24 — 8.13 (m, 1H), 8.07 — 7.96 (m, 1H), 7.94 —
7.83 (m, 1H), 7.64 — 7.50 (m, 1H), 7.40 — 7.29 (m, 2H), 7.26 — 7.16 (m, 3H), 7.16 — 7.02 (m, 2H), 6.18 — 6.07
(m, 1H), 3.99 (t, J = 6.8 Hz, 2H), 3.83 (t, J = 6.8 Hz, 2H), 3.70 — 3.64 (m, 2H), 3.32 — 3.22 (m, 6H), 2.74 (t, J
= 6.8 Hz, 2H), 2.57 — 2.55 (m, 1H).

[1125] Example 183 Synthesis of Compound A184:

o]

arezal

\%NH

A184

NaBH3CN O
N%O + O
W\ DCMIMeOH
\
>*NH —N

[1126] Compound A184 (10.65 mg, yield 32.63%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 775.3 [M+H]*. "H NMR (400 MHz, DMSO-
ds) 8 10.46 (s, 1H), 9.72 (s, 1H), 8.63 (s, 1H), 8.34 (d, /= 8.6 Hz, 1H), 8.23 (s, 2H), 7.86 (dd, J1 = 8.8 Hz, />
=24 Hz, 1H), 7.60 — 7.48 (m, 1H), 7.31 (d, /= 2.4 Hz, 1H), 7.23 — 7.60 (m, 5H), 6.15 — 6.13 (m, 1H), 4.00 —
3.97 (m, 2H), 3.84 — 3.78 (m, 1H), 3.68 — 3.57 (m, 3H), 3.44 — 3.25 (m, 1H), 3.01 (bs, 4H), 2.81 —2.70 (m,
2H), 2.57 —2.55 (bs, 4H), 2.10 (s, 3H).

[1127] Example 184 Synthesis of Compound A18S5:
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[1128] Step 1:
[1129] Atroom temperature, 1-Boc-piperazine (196 mg, 1.05 mmol) and DIPEA (618 mg, 4.78 mmol) were
added to a solution of compound 1-(6-fluoropyridin-3-yl)dihydropyrimidine-2,4(1H,3H)-dione (200 mg, 0.96

mmol) in dimethyl sulfoxide (2 mL). The reaction mixture was stirred at 150°C for 1 h under microwave
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conditions. After the addition of water, the reaction mixture was extracted with dichloromethane, washed with
saturated brine, dried over anhydrous sodium sulfate, concentrated under reduced pressure, and the residue
was separated for purification by silica gel column chromatography to give a brown solid A185-1 (86 mg,
yield 24%). LCMS (ESI) m/z = 376.3 [M+H]".

[1130] Step 2:
[1131] HCI (4 M in dioxane, 0.5 mL) was added to a solution of compound A185-1 (86 mg, 0.23 mmol) in

dichloromethane (1 mL) at room temperature. The reaction mixture was stirred at room temperature for 2 h.
The reaction mixture was concentrated under reduced pressure, and saturated aqueous sodium bicarbonate
solution (10 mL) was added to the residue. The mixture was extracted with dichloromethane, washed with
saturated brine, dried over anhydrous sodium sulfate, and concentrated under reduced pressure to give a

brownish-yellow solid A185-2 (60 mg, yield 95%). LCMS (ESI) m/z = 276.2 [M+H]".

[1132] Step 3:

[1133] To a solution of compound p-fluoronitrobenzene (2 g, 14.17 mmol) in N, N-dimethylformamide (20
mL) were added 4-piperidone ethylene ketal (3.04 g, 21.26 mmol) and potassium carbonate (3.92 g, 28.35
mmol) at room temperature. The reaction mixture was heated to 90°C and stirred for 4 h. After the addition of
water, the reaction mixture was extracted with ethyl acetate, washed with saturated brine, dried over anhydrous
sodium sulfate, concentrated under reduced pressure, and the residue was separated for purification by silica
gel column chromatography to give a brown solid A185-3 (3.65 g, yield 97%). LCMS (ESI) m/z = 265.3
[M+H]*.

[1134] Step 4:

[1135] To a mixed solution of A185-3 (3.65 g, 13.81 mmol) in methanol (40 mL) and tetrahydrofuran (40
mL) was added palladium on carbon (10%) (wetted with approximately 55% water) (1 g) at room temperature.
The reaction mixture was stirred at room temperature for 2 h under hydrogen protection. The reaction mixture
was filtered, and the filtrate was concentrated under reduced pressure to give a colorless liquid A185-4 (3.22
g, yield 100%, crude product). LCMS (ESI) m/z = 235.3 [M+H]*.

[1136] Step 5:

[1137] To a solution of compound A185-4 (1 g, 4.27 mmol) in isopropanol (30 mL) were added p-
toluenesulfonic acid hydrate (1.22 g, 6.40 mmol) and cyanamide (449 mg, 10.67 mmol) at room temperature.
The reaction mixture was heated to 80°C and stirred for 16 h. The reaction mixture was concentrated under
reduced pressure, and the residue was separated for purification by silica gel column chromatography to give
a brown solid A185-5 (1.1 g, yield 93%). LCMS (ESI) m/z =277.2 [M+H]".

[1138] Step 6:

[1139] To a solution of compound A185-5 (306 mg, 1.11 mmol) in ethanol (2 mL), SM4 (200 mg, 0.55

mmol) and potassium carbonate (192 mg, 1.39 mmol) were added at room temperature. The reaction mixture
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was heated to 70°C and stirred for 16 h. After the addition of water, the reaction mixture was extracted with
ethyl acetate, washed with saturated brine, dried over anhydrous sodium sulfate, concentrated under reduced
pressure, and the residue was separated for purification by silica gel column chromatography to give a brown
solid A185-6 (305 mg, yield 96%). LCMS (ESI) m/z = 574.1 [M+H]".

[1140] Step 7:
[1141] At room temperature, HCI (4 M, 0.6 mL) was added to a solution of compound A185-6 (285 mg,

0.50 mmol) in tetrahydrofuran (3 mL), and the reaction mixture was heated to 50°C and stirred for 3 h. The
reaction mixture was adjusted to weak alkalinity with a saturated aqueous sodium bicarbonate solution,
extracted with dichloromethane, washed with saturated brine, dried over anhydrous sodium sulfate, and
concentrated under reduced pressure. The residue was purified by silica gel column chromatography to give a
brown solid A185-7 (232 mg, yield 88%). LCMS (ESI) m/z = 530.2 [M+H]".

[1142] Step 8:

[1143] A185-2 (35 mg, 0.13 mmol) and magnesium sulfate (306 mg, 2.54 mmol) were added to a solution
of compound A185-7 (81 mg, 0.15 mmol) in ethanol (2 mL) at room temperature. The reaction mixture was
heated to 80°C under argon protection and stirred for 16 h. The mixture was cooled to room temperature. With
sodium cyanoborohydride (24 mg, 0.38 mmol) added, the reaction mixture was stirred at room temperature
for 16 h under argon protection. After the addition of water, the reaction mixture was extracted with
dichloromethane, washed with saturated brine, dried over anhydrous sodium sulfate, and concentrated under
reduced pressure. The residue was separated for purification by reverse phase chromatography (acetonitrile/10
mM ammonium bicarbonate solution) to give a yellow solid A185 (5 mg, yield 5%). LCMS (ESI) m/z=789.4
[M+H]*. "H NMR (400 MHz, DMSO-ds) & 10.37 (s, 1H), 9.61 (s, 1H), 8.61 (s, 1H), 8.28 (d, J= 8.4 Hz, 1H),
8.09 (d, /J=2.8 Hz, 1H), 7.91 — 7.82 (m, 1H), 7.68 — 7.61 (m, 2H), 7.61 — 7.48 (m, 2H), 7.33 (d, /= 2.0 Hz,
1H), 7.19 (t, J = 8.8 Hz, 2H), 7.00 — 6.90 (m, 2H), 6.86 (d, J = 8.8 Hz, 1H), 3.78 — 3.63 (m, 4H), 3.55 - 3.44
(m, 4H), 2.72 (t, J = 6.8 Hz, 2H), 2.69 — 2.59 (m, 6H), 2.44 — 2.29 (m, 1H), 1.97 — 1.85 (m, 2H), 1.67 — 1.52
(m, 2H).

[1144] Example 185 Synthesis of Compound A186:

347



o
o] o]

Hﬁ\wa
Br Wg N (\ﬁH

S S
N~
NBS N PMB  TFA/TOH N
9 Nes g Cul,Cs;COs s N~ s MN(
BocN BocN 1,4-Dioxane S | 0 S \ 0
BocN HN

A186-1

F N N

4 H—NH

=N

AcOH,NaBH3CN
DCM/MeCH

A186

[1145] Compound A186 (10.3 mg, yield 23.8%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 765.4 [M+H]". '"H NMR (400 MHz, DMSO-
ds) 6 10.57 (s, 1H), 9.58 (s, 1H), 8.58 (s, 1H), 8.25 (d, /= 8.8 Hz, 1H), 7.86 — 7.81 (m, 1H), 7.65 — 7.59 (m,
2H), 7.57 — 7.49 (m, 1H), 7.31 — 7.28 (m, 1H), 7.20 — 7.12 (m, 2H), 6.96 — 6.89 (m, 2H), 6.50 (s, 1H), 3.92 —
3.84 (m, 2H), 3.69 — 3.62 (m, 4H), 2.84 — 2.78 (m, 2H), 2.75 — 2.70 (m, 2H), 2.68 —2.60 (m, 2H), 2.54 (bs,
3H), 1.93 — 1.85 (m, 2H), 1.68 — 1.56 (m, 2H).

[1146] Example 186 Synthesis of Compound A187:

NH
o=
NJ NaBH;CN

_—
DCM/MeOH

[1147] Compound A187 (10.65 mg, yield 32.63%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 788.11 [M+H]*."H NMR (400 MHz, DMSO-
ds) 6 10.28 (s, 1H), 9.95 (s, 1H), 8.67 (s, 1H), 8.28 (d, J= 8.4 Hz, 1H), 7.90 — 7.79 (m, 3H), 7.60 — 7.48 (m,
1H), 7.35 - 7.24 (m, 3H), 7.21 — 7.12 (m, 3H), 6.59 — 6.50 (m, 2H), 6.47 (d, J= 8.4 Hz, 1H), 3.75 (t, /= 6.8
Hz, 2H), 3.70 — 3.63 (m, 2H), 3.57 — 3.49 (m, 1H), 3.43 — 3.35 (m, 1H), 3.31 — 3.21 (m, 3H), 3.19 — 3.05 (m,
2H), 2.95 - 2.83 (m, 2H), 2.69 (t, J= 6.8 Hz, 2H), 2.31 — 2.22 (m, 1H), 1.98 — 1.87 (m, 1H).

[1148] Example 187 Synthesis of Compound A188:
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[1149] Compound A187 (10.65 mg, yield 32.63%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z=773.12 [M+H]*. "H NMR (400 MHz, DMSO-
ds) 8 10.28 (s, 1H), 9.73 (s, 1H), 8.63 (s, 1H), 8.26 (d, J=8.4 Hz, 1H), 7.86 (dd, J1 = 8.8 Hz, J» = 2.4 Hz, 1H),

7.59 — 745 (m, 3H), 7.31 (d, J = 2.4 Hz, 1H), 7.22 — 7.12 (m, 3H), 7.04 (d, J = 8.4 Hz, 1H), 6.89 — 6.85 (m,
1H), 6.84 — 6.78 (m, 1H), 6.71 — 6.65 (m, 1H), 3.78 — 3.66 (m, 4H), 3.54 (s, 2H), 2.79 —2.63 (m, 8H), 2.34 (d,
J=6.8 Hz, 2H), 1.87 — 1.80 (m, 3H), 1.27 — 1.21 (m, 2H).

[1150] Example 188 Synthesis of Compound A189:

F

OMe
_ KCO3 <:>_< _ PdIC(10%) C>_<OME CNNH; HN@NC>—<
T Dmsoz0C2n T MeOH26°C 16n HN— OMe
NH

ON
? A189-1 A189:2 A189-3

MeQ o N/ ]
OMe \) N
I s 2
c cl )\ cl N
F

NT TR F /t\[\
ﬂ. ‘ o oNemen T N O)\N o

MeOH ~ “oemazstan
f DCM,26°C,2h = H
PN /N PN

N
‘N\} NH \>~NH =t
=N

A189-4 A189-5 A189

[1151] Step 1:
[1152] At room temperature, 4-nitrofluorobenzene (1 g, 7.09 mmol) and potassium carbonate (1.96 g, 14.2

mmol) were added to a solution of compound 4-(dimethoxymethyl)piperidine (1.69 g, 10.63 mmol) in
dimethyl sulfoxide (15 mL). The reaction mixture was stirred at 70°C for 2 h. After the addition of water, the
reaction mixture was extracted with ethyl acetate, dried over anhydrous sodium sulfate, concentrated under
reduced pressure, and the residue was separated for purification by silica gel column chromatography (ethyl
acetate/petroleum ether = 1:2) to give a yellow solid A189-1 (1.3 g, yield 65%). LCMS (ESI) m/z = 281.2
[M+H]*.

[1153] Step 2:

[1154] At room temperature, 10% palladium on carbon (99 mg, 0.93 mmol) was added to a solution of
compound A189-1 (1.3 g, 4.62 mmol) in methanol (20 mL), the atmosphere was replaced with hydrogen 3
times, and the reaction mixture was stirred at 26°C for 16 h. The reaction mixture was filtered and concentrated

under reduced pressure to give a brown solid A189-2 (1.0 g, yield 86%). LCMS (ESI) m/z = 251.3 [M+H]".
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[1155] Step 3:

[1156] At room temperature, an aqueous cyanamide solution (420 mg, 10.0 mmol) was slowly added
dropwise to a solution of compound A189-2 (500 mg, 2.0 mmol) in isopropanol (10 mL), and the reaction
mixture was stirred at 90°C for 16 h. The reaction mixture was concentrated under reduced pressure, and the
residue was separated for purification by silica gel column chromatography (methanol/dichloromethane = 1:20)
to give a yellow solid A189-3 (350 mg, yield 59%). LCMS (ESI) m/z = 293.4 [M+H]".

[1157] Step 4:

[1158] A189-3 (195 mg, 0.66 mmol) obtained in the previous step was dissolved in methanol (5 mL),
potassium carbonate (192 mg, 1.39 mmol) was added, and the mixture was stirred at 70°C for 16 h. After the
reaction was completed, the mixture was directly spin-dried and purified by flash silica gel column
chromatography (ethyl acetate/petroleum ether = 1:2) to give A189-4 (250 mg, yield 76%). LCMS (ESI) m/z
= 590.2 [M+H]".

[1159] Step 5:

[1160]  Trifluoroacetic acid (0.5 mL) was added to a solution of compound A189-4 (250 mg, 0.42 mmol) in
dichloromethane (10 mL) at room temperature. The reaction mixture was stirred at 26°C for 2 h. The reaction
mixture was concentrated under reduced pressure to give a brown oil A189-5 (200 mg, yield 86%). LCMS
(EST) m/z = 544.3 [M+H]".

[1161] Step 6:

[1162] A189-5 (17 mg, 31.25 umol) was dissolved in dichloromethane, A186-1 (11.78 mg, 46.88 pmol)
and acetic acid (2.52 mg, 42.20 pmol) were added successively, and the mixture was stirred at 26°C for 2 h;
then sodium cyanoborohydride (3.93 mg, 62.50 pmol) was added. After the reaction was completed, the
mixture was directly spin-dried and purified by flash silica gel column chromatography (EA: MeOH=10% to
10%) to give A189 (10.0 mg, yield 41%). LCMS (ESI) m/z = 779.3 [M+H]*. 'H NMR (400 MHz, DMSO-ds)
5 10.61 (s, 1H), 9.60 (s, 1H), 8.61 (s, 1H), 8.28 (d, /= 8.4 Hz, 1H), 7.90 — 7.87 (m, 1H), 7.65 — 7.62 (m, 2H),
7.59 —7.53 (m, 1H), 7.33 (d, /= 2.4 Hz, 1H), 7.22 - 7.17 (m, 2H), 6.94 (d, /= 9.2 Hz, 2H), 6.54 (s, 1H), 3.90
(t, J= 6.8 Hz, 2H), 3.64 — 3.61 (m, 2H), 3.53 (s, 2H), 3.33 — 3.31 (m, 2H), 2.78 — 2.74 (m, 2H), 2.71 — 2.59
(m, 4H), 2.41 — 2.39 (m, 2H), 2.37 — 2.32 (m, 1H), 1.86 — 1.83 (m, 2H), 1.32 — 1.25 (m, 2H).

[1163] Example 189 Synthesis of Compound A190:
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[1164] Compound A190 (15.2 mg, yield 28.6%) was synthesized according to the synthesis method of
compound A101 described in Example 101. LCMS (ESI) m/z = 726.4 [M+H. '"H NMR (400 MHz, DMSO-
ds) 6 10.56 (s, 1H), 9.86 (s, 1H), 8.68 (s, 1H), 8.30 (d, /= 8.4 Hz, 1H), 7.83 (dd, Ji = 8.4 Hz, J» = 2.2 Hz, 1H),
7.68 —7.67 (m, 1H), 7.57 - 7.50 (m, 1H), 7.33 — 7.31 (m, 2H), 7.22 — 7.13 (m, 3H), 6.61 — 6.56 (m, 1H), 6.44
(s, 1H), 4.16 —4.13 (m, 2H), 3.83 (t, /= 6.8 Hz, 2H), 3.51 (s, 2H), 2.93 — 2.89 (m, 2H), 2.84 — 2.80 (m, 2H),

2.73 —2.66 (m, 4H).
[1165] Example 190 Synthesis of Compound A191:
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[1166] Compound A191 (15.2 mg, yield 28.6%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 726.4 [M+H]. '"H NMR (400 MHz, DMSO-
ds) 8 10.56 (s, 1H), 9.86 (s, 1H), 8.68 (s, 1H), 8.30 (d, J=8.4 Hz, 1H), 7.83 (dd, J1 = 8.4 Hz, J, =2.2 Hz, 1H),
7.68 —7.67 (m, 1H), 7.57 — 7.50 (m, 1H), 7.33 — 7.31 (m, 2H), 7.22 — 7.13 (m, 3H), 6.61 — 6.56 (m, 1H), 6.44
(s, IH), 4.16 —4.13 (m, 2H), 3.83 (t, /= 6.8 Hz, 2H), 3.51 (s, 2H), 2.93 — 2.89 (m, 2H), 2.84 — 2.80 (m, 2H),

2.73 —2.66 (m, 4H).
[1167] Example 191 Synthesis of Compound A192:
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[1168] Compound A192 (15.0 mg, yield 57.6%) was synthesized according to the synthesis method of
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compound A132 described in Example 131. LCMS (ESI) m/z = 789.5 [M+H]. '"H NMR (400 MHz, DMSO-
ds) 6 10.35 (s, 1H), 9.97 (s, 1H), 8.70 (s, 1H), 8.31 (d, J = 8.4 Hz, 1H), 8.04 (d, J = 2.6 Hz, 1H), 7.88 (dd, Ji
=8.4 Hz, J»=2.2 Hz, 1H), 7.84 (d, J = 8.8 Hz, 2H), 7.61 — 7.53 (m, 1H), 7.51 (dd, Ji1 = 8.8 Hz, J» =2.6 Hz,
1H), 7.35 (d, J=2.0 Hz, 1H), 7.29 (d, J = 8.8 Hz, 2H), 7.21 — 7.16 (m, 2H), 6.43 (d, /= 8.8 Hz, 1H), 4.09 (t,J
= 8.0 Hz, 2H), 3.71 (t, /= 8.0 Hz, 2H), 3.68 — 3.64 (m, 4H), 3.22 (s, 2H), 3.05 - 2.98 (m, 1H), 2.85 - 2.82 (m,
2H), 2.76 —2.69 (m, 4H).

[1169] Example 192 Synthesis of Compound A193:
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[1170] Compound A193 (3 mg, yield 6.1%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 811.4 [M+H]". '"H NMR (400 MHz, DMSO-
ds) 8 10.52 (s, 1H), 9.74 (s, 1H), 8.68 (s, 1H), 8.63 (s, 1H), 8.48 (s, 1H), 8.33 (d, /= 8.0 Hz, 1H), 7.90 — 7.85
(m, 1H), 7.61 — 7.52 (m, 1H), 7.36 — 7.33 (m, 1H), 7.24 — 7.07 (m, 4H), 6.14 (d, /= 7.6 Hz, 1H), 4.02 — 3.94
(m, 2H), 3.89 — 3.80 (m, 1H), 3.70 — 3.62 (m, 2H), 3.61 — 3.52 (m, 1H), 3.14 — 3.05 (m, 4H), 2.76 — 2.68 (m,
3H), 2.65 — 2.58 (m, 4H).

[1171] Example 193 Synthesis of Compound A194:
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[1172] Compound A194 (10 mg, yield 17.6%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 775.4 [M+H]*. "H NMR (400 MHz, DMSO-
ds) 6 10.36 (s, 1H), 9.62 (s, 1H), 8.61 (s, 1H), 8.28 (d, J= 8.4 Hz, 1H), 8.05 — 8.02 (m, 1H), 7.90 — 7.85 (m,
1H), 7.69 — 7.62 (m, 2H), 7.61 — 7.53 (m, 1H), 7.52 — 7.48 (m, 1H), 7.35 - 7.31 (m, 1H), 7.23 — 7.14 (m, 2H),
6.97 - 6.92 (m, 2H), 6.43 (d, /= 8.8 Hz, 1H), 4.08 (t, /= 8.0 Hz, 2H), 3.79 —3.75 (m, 1H), 3.71 (t, /= 6.8 Hz,
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2H), 3.67 — 3.61 (m, 2H), 3.13 — 3.07 (m, 4H), 3.03 — 2.96 (m, 1H), 2.72 (t, /= 6.8 Hz, 2H), 2.68 — 2.64 (m,
2H), 2.59 — 2.56 (m, 3H).
[1173] Example 194 Synthesis of Compound A195:

DMF

A195

[1174] Compound A195 (11.6 mg, yield 17.6%) was synthesized according to the synthesis method of
compound A1 described in Example 1. LCMS (ESI) m/z = 778.3 [M+H]". 'H NMR (400 MHz, DMSO-d) &
10.33 (s, 1H), 8.48 (s, 1H), 8.21 — 8.19 (m, 1H), 8.12 (s, 1H), 8.03 (d, /= 2.0 Hz, 1H), 7.96 (d, J = 8.0 Hz,
1H), 7.86 (d, J = 8.4 Hz, 1H), 7.59 — 7.51 (m, 1H), 7.48 — 7.45 (m, 1H), 7.29 (d, J=2.0 Hz, 1H), 7.17 (t, J =
8.2 Hz, 1H), 6.85 (d, /= 8.8 Hz, 1H), 4.28 —4.22 (m ,1H), 3.69 (t, J = 6.8 Hz, 2H), 3.49 — 3.48 (m, 2H), 3.42
—3.41 (m, 2H), 2.70 (t, J= 6.8 Hz, 2H), 2.27 (s, 6H), 2.17 — 2.12 (m, 2H), 1.81 — 1.76 (m, 2H), 1.61 — 1.53
(m, 4H).

[1175] Example 195 Synthesis of Compound A196:
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[1176] Compound A196 (8.59 mg, yield 28.64%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 775.3 [M+H]". "H NMR (400 MHz, DMSO-
ds) 6 10.31 (s, 1H), 9.60 (s, 1H), 8.58 (s, 1H), 8.25 (d, J = 8.4 Hz, 1H), 8.01 (d, J = 2.4 Hz, 1H), 7.85 (dd, Ji
= 8.4 Hz, J»=2.0 Hz, 1H), 7.63 (d, J = 8.8 Hz, 2H), 7.60 — 7.49 (m, 1H), 7.46 (dd, J; = 8.4 Hz, J» = 2.8 Hz,
1H), 7.30 (d, /= 2.0 Hz, 1H), 7.21 — 7.12 (m, 2H), 6.93 (d, J = 8.8 Hz, 2H), 6.49 (d, J = 8.8 Hz, 1H), 3.81 —
3.50 (m, 4H), 3.30 — 3.04 (m, 6H), 3.00 — 2.92 (m, 1H), 2.74 — 2.57 (m, 6H), 2.30 —2.17 (m, 1H), 1.91 — 1.81
(m, 1H).

[1177] Example 196 Synthesis of Compound A197:
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[1178] Compound A197 (3.3 mg, yield 28.64%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 775.3 [M+H]". "H NMR (400 MHz, DMSO-
ds) 8 10.46 (s, 1H), 9.74 (s, 1H), 8.67 (s, 1H), 8.35 (d, /= 8.4 Hz, 1H), 8.17 (s, 1H), 8.07 (s, 1H), 7.85 (dd, Ji
=8.4Hz, J,=2.0 Hz, 1H), 7.57 — 7.54 (m, 2H), 7.37 - 7.31 (m, 3H), 7.21 — 7.12 (m, 2H), 7.09 (d, J = 8.8 Hz,
2H), 6.98 (d, J= 8.8 Hz, 1H), 6.09 (d, J = 8.8 Hz, 1H), 3.99 — 3.96 (m, 2H), 3.81 (t, /= 6.8 Hz, 2H), 3.54 —
3.49 (m, 2H), 3.26 (bs, 4H), 3.02 — 2.98 (m, 1H), 2.73 (t, J = 6,8 Hz, 2H), 2.69 — 2.67 (m, 2H), 2.58 —2.57 (m,
4H).

[1179] Example 197 Synthesis of Compound A198:
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[1180] Compound A198 (15 mg, yield 28%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 745.4 [M+H]*. '"H NMR (400 MHz, DMSO-
ds) 6 10.31 (s, 1H), 9.76 (s, 1H), 8.66 (s, 1H), 8.29 (d, J= 8.8 Hz, 1H), 7.96 — 7.82 (m, 1H), 7.66 — 7.49 (m,
3H), 7.34 (d, J=2.4 Hz, IH), 7.29 — 7.12 (m, 3H), 7.12 = 7.01 (m, 1H), 6.69 — 6.56 (m, 1H), 6.44 — 6.37 (m,
1H), 6.37 — 6.25 (m, 1H), 3.99 (t, J = 7.6 Hz, 2H), 3.76 (t, J = 6.8 Hz, 2H), 3.60 (s, 2H), 3.57 — 3.48 (m, 2H),
3.15-2.97 (m, 1H), 2.86 — 2.75 (m, 4H), 2.75 — 2.63 (m, 4H).

[1181] Example 198 Synthesis of Compound A199:
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[1182] Step 1:

[1183] 3-(Dimethoxymethyl)azetidine (235 mg, 1.07 mmol, 60% purity), methanesulfonato(2-
dicyclohexylphosphino-2',6'-diisopropoxy-1,1'-biphenyl)(2-amino-1,1'-biphenyl-2-yl) palladium (II) (75 mg,
0.09 mmol) and cesium carbonate (875 mg, 2.68 mmol) were added to a solution of SM5 (500 mg, 0.89 mmol)
in dioxane (10 mL) at room temperature. The atmosphere was replaced with argon 3 times, and the reaction
mixture was stirred at 110°C for 16 h. LC-MS showed that the raw materials reacted completely. After the
reaction mixture was filtered and the filtrate was concentrated under reduced pressure, the residue was
separated for purification by silica gel column chromatography (ethyl acetate/petroleum ether = 1:5) to give a
yellow solid A199-1 (420 mg, yield 83.5%). LCMS (ESI) m/z = 562.0 [M+H]".

[1184] Step 4:

[1185] Trifluoroacetic acid (0.5 mL) was added to a solution of compound A199-1 (30 mg, 0.05 mmol) in
dichloromethane (1 mL) at room temperature, and the reaction mixture was stirred at room temperature for 1
h. N-methylmorpholine was added to the reaction mixture to adjust the pH to 8, and the mixture was then
concentrated under reduced pressure to give A199-2 as a yellow oil (27.5 mg, yield 100%). LCMS (ESI) m/z
= 516.1 [M+H]". The crude product was directly used in the next reaction.

[1186] Step 5:

[1187] At room temperature, 1-(6-(piperazin-1-yl)pyridin-3-yl)dihydropyrimidine-2,4(1H,3H)-dione (14.6
mg, 0.05 mmol) and sodium triacetoxyborohydride (22.6 mg, 0.1 mmol) were added to a solution of compound
A199-2 (27.5 mg, 0.05 mmol) in dichloromethane (2 mL), and the reaction mixture was stirred at room
temperature for 1 h. LC-MS showed that the reaction was complete. After the addition of water, the reaction
mixture was extracted with dichloromethane, dried over anhydrous sodium sulfate, concentrated under
reduced pressure, and the crude product was separated for purification by reverse phase chromatography
(acetonitrile/10 mM aqueous ammonium bicarbonate solution) to give a yellow solid A199 (9.8 mg, yield
23.7%). LCMS (ESI) m/z=775.5 [M+H]". "H NMR (400 MHz, DMSO-ds) 6 10.34 (s, 1H), 9.48 (s, 1H), 8.55
(s, 1H), 8.23 (d, J= 8.8 Hz, 1H), 8.08 — 8.06 (m, 1H), 7.86 — 7.81 (m, 1H), 7.57 — 7.48 (m, 4H), 7.30 — 7.28
(m, 1H), 7.20 — 7.12 (m, 2H), 6.85 (d, J = 8.0 Hz, 1H), 6.42 (d, J = 8.0 Hz, 2H), 3.95 — 3.87 (m, 2H), 3.73 —
3.67 (m, 2H), 3.49 — 3.42 (m, 6H), 2.99 — 2.88 (m, 1H), 2.72 — 2.66 (m, 2H), 2.64 —2.60 (m, 2H), 2.48 — 2.44
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(m, 4H).
[1188] Example 199 Synthesis of Compound A200:
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[1189] Compound A200 (4.23 mg, yield 8.24%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 774.2 [M+H]". '"H NMR (400 MHz, DMSO-
ds) 6 10.42 (s, 1H), 9.73 (s, 1H), 8.63 (s, 1H), 8.26 (d, J= 8.4 Hz, 1H), 8.15 (d, J=2.4 Hz, 1H), 7.94 (d, J =
2.0 Hz, 1H), 7.86 (dd, J; = 8.4 Hz, J, =2.0 Hz, 1H), 7.60 — 7.47 (m, 3H), 7.34 — 7.25 (m, 2H), 7.21 — 7.12 (m,
2H), 7.04 (d, J = 8.4 Hz, 1H), 3.83 — 3.74 (m, 4H), 3.57 — 3.52 (m, 2H), 2.85 — 2.61 (m, 8H), 2.39 — 2.32 (m,
2H), 1.88 — 1.81 (m, 3H), 1.28 — 1.21 (m, 2H).

[1190] Example 200 Synthesis of Compound A201:
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=< T8
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[1191] Compound A201 (3 mg, yield 20.6%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 781.4 [M+H]*. '"H NMR (400 MHz, DMSO-
ds) 6 10.63 (s, 1H), 9.98 (s, 1H), 8.70 (s, 1H), 8.31 (d, J= 8.4 Hz, 1H), 7.90 — 7.87 (m, 1H), 7.86 — 7.82 (m,
2H), 7.61 —7.52 (m, 1H), 7.35 (d, J=2.4 Hz, 1H), 7.31 — 7.26 (m, 2H), 7.24 — 7.15 (m, 2H), 7.02 (s, 1H), 4.13
—4.05 (m, 2H), 3.95 — 3.90 (m, 2H), 3.83 (t, J = 6.8 Hz, 2H), 3.71 — 3.65 (m, 2H), 3.61 — 3.54 (m, 1H), 3.23
(s, 2H), 2.85 — 2.80 (m, 2H), 2.76 (t, J = 6.8 Hz, 2H).

[1192] Example 201 Synthesis of Compound A202:
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[1193] Compound A202 (4.0 mg, yield 62%) was synthesized according to the synthesis method of
compound A126 described in Example 125. LCMS (ESI) m/z = 792.2 [M+H]"."H NMR (400 MHz, DMSO-
ds) 6 10.33 (s, 1H), 9.01 (s, 1H), 8.70 (s, 1H), 8.37 (d, /= 8.4 Hz, 1H), 7.90 (dd, J1= 6.0 Hz, J»=2.4 Hz, 1H),
7.56 —7.54 (m, 1H), 7.47 (s, 1H), 7.34 (d, J=8.4 Hz, 2H), 7.25 - 7.12 (m, 3H), 7.05 (d, /= 8.4 Hz, 1H), 6.95
—6.91 (m, 2H), 6.93 (d, J = 8.4 Hz, 1H), 6.75 (d, J = 8.8 Hz, 1H), 6.18 (d, J = 8.4 Hz, 1H), 4.10 — 4.03 (m,
2H), 3.76 (t, J= 6.8 Hz, 2H), 3.20 — 3.18 (m, 4H), 3.01 (s, 1H), 2.94 (s, 1H), 2.72 — 2.68 (m, 6H).

[1194] Example 202 Synthesis of Compound A203:
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[1195] Compound A203 (6.38 mg, yield 18.5%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 795.5 [M+H]". '"H NMR (400 MHz, DMSO-
ds) 6 10.57 (s, 1H), 9.94 (s, 1H), 8.67 (s, 1H), 8.28 (d, J= 8.8 Hz, 1H), 7.88 — 7.78 (m, 3H), 7.58 — 7.50 (m,
1H), 7.33 — 7.30 (m, 1H), 7.29 — 7.23 (m, 2H), 7.21 — 7.10 (m, 2H), 6.97 (s, 1H), 4.11 — 4.04 (m, 2H), 3.82 —
3.76 (m, 2H), 3.69 — 3.59 (m, 4H), 3.20 — 3.15 (m, 2H), 3.12 — 3.00 (m, 1H), 2.83 — 2.78 (m, 2H), 2.75 - 2.68
(m, 4H).

[1196] Example 203 Synthesis of Compound A204:
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[1197] Compound A204 (2.0 mg, yield 8.6%) was synthesized according to the synthesis method of
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compound A132 described in Example 131. LCMS (ESI) m/z = 773.5 [M+H]. '"H NMR (400 MHz, DMSO-
ds) 6 10.32 (s, 1H), 9.47 (s, 1H), 8.55 (s, 1H), 8.23 (d, /= 8.4 Hz, 1H), 8.01 (d, /= 2.6 Hz, 1H), 7.84 (dd, J;
=8.4,J,=2.2 Hz, 1H), 7.57-7.45 (m, 4H), 7.29 (d, J= 2.2 Hz, 1H), 7.18 — 7.14 (m, 2H), 6.42 — 6.39 (m, 3H),
4.01 (s, 4H), 3.81 — 3.74 (m, 2H), 3.67 (t, J = 6.8 Hz, 2H), 3.55 — 3.50 (m, 3H), 3.35 (s, 4H), 2.69 (t, J = 6.8
Hz, 2H).

[1198] Example 204 Synthesis of Compound A205:
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[1199] Compound A205 (4.0 mg, yield 17.2%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 789.5 [M+H]. 'H NMR (400 MHz, DMSO-
ds) 6 10.33 (s, 1H), 9.48 (s, 1H), 8.56 (s, 1H), 8.24 (d, J= 4.0 Hz, 1H), 8.06 (d, J = 2.8 Hz, 1H), 7.84 (dd, Ji
= 8.0 Hz, J» =2.2 Hz, 1H), 7.57 — 7.49 (m, 1H), 7.29 (d, J= 4.0 Hz, 1H), 7.18 — 7.14 (m, 2H), 6.86 (d, /=9.0
Hz, 1H), 6.44 (d, J= 8.8 Hz, 2H), 3.92 (t, /= 6.8 Hz, 2H), 3.70 (t, J= 6.8 Hz, 2H), 3.61 — 3.58 (m, 2H), 3.51

—3.48 (m, 4H), 2.71 — 2.67 (m, 3H), 2.48 — 2.43 (m, 4H).
[1200] Example 205 Synthesis of Compound A206:
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[1201] Compound A206 (15.0 mg, yield 17%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 795.2 [M+H]*. 'H NMR (400 MHz, DMSO-
ds) 8 10.61 (s, 1H), 9.62 (s, 1H), 8.61 (s, 1H), 8.28 (d, /=8.4 Hz, 1H), 7.87 (dd, J1 = 8.4 Hz, J» = 2.2 Hz, 1H),
7.65 (d, J= 8.8 Hz, 2H), 7.62 — 7.53 (m, 1H), 7.33 (d, /= 2.8 Hz, 1H), 7.19 (t, J = 8.8 Hz, 2H), 7.01 (s, 1H),
6.94 (d, J=9.2 Hz, 2H), 3.92 — 3.90 (m, 2H), 3.82 — 3.80 (m, 2H), 3.13 — 3.10 (m, 4H), 2.99 (t, J = 12.4 Hz,
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2H), 2.75 (t, J = 6.8 Hz, 2H), 2.69 — 2.67 (m, 4H), 2.36 — 2.32 (m, 1H), 1.91 — 1.89 (m, 2H), 1.54 — 1.52 (m,
2H).
[1202] Example 206 Synthesis of Compound A207:

(NH MgSO,, NaBH,CN )
(o]

EtOH, 80°C-rt, 16 h

[1203] Compound A207 (21.1 mg, yield 45%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 801.3 [M+H]*. "H NMR (400 MHz, DMSO-
ds) 6 10.37 (s, 1H), 9.61 (s, 1H), 8.59 (s, 1H), 8.24 (d, /= 8.4 Hz, 1H), 8.08 (d, /= 2.8 Hz, 1H), 7.85 - 17.77
(m, 1H), 7.67 (d, J=8.8 Hz, 2H), 7.56 — 7.49 (m, 1H), 7.49 — 7.39 (m, 1H), 7.21 (s, 1H), 6.99 — 6.85 (m, 4H),
4.45 — 4.24 (m, 2H), 3.73 (t, J = 6.8 Hz, 2H), 3.17 — 3.03 (m, 4H), 2.93 — 2.80 (m, 2H), 2.78 — 2.61 (m, 7H),
1.99 — 1.81 (m, 2H), 1.55 — 1.40 (m, 2H).

[1204] Example 207 Synthesis of Compound A208:

=N NaBH(OAc)3, AcOH, TEA

N
</ N DCM/MeOH=1/1, RT

[1205] Compound A208 (23.0 mg, yield 40.8%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 812.6 [M+H]. '"H NMR (400 MHz, DMSO-
ds) 6 10.33 (s, 1H), 9.51 (s, 1H), 8.55 (s, 1H), 8.20 (d, /= 8.0 Hz, 1H), 8.05 (d, /= 2.8 Hz, 1H), 7.65 — 7.62
(m, 3H), 7.56 — 7.43 (m, 2H), 7.19 (s, 1H), 7.17 - 7.10 (m, 1H), 6.91 — 6.85 (m, 3H), 4.31 (d, /= 12.0 Hz, 2H),
3.70 (t, J = 6.8 Hz, 2H), 3.43 (s, 2H), 3.06 (s, 4H), 2.82 (t, /= 12.0 Hz, 2H), 2.70 (t, J = 6.8 Hz, 2H), 2.66 —

2.63 (m, 4H), 2.07 (s, 6H), 1.88 — 1.85 (m, 2H), 1.45 — 1.37 (m, 2H).
[1206] Example 208 Synthesis of Compound A209:
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[1207] Compound A209 (8.2 mg, yield 29.7%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 746.4 [M+H]". '"H NMR (400 MHz, DMSO-
ds) 6 10.42 (s, 1H), 9.74 (s, 1H), 8.63 (s, 1H), 8.26 (d, J= 8.8 Hz, 1H), 7.91 — 7.85 (m, 2H), 7.70 — 7.66 (m,
1H), 7.57 - 7.50 (m, 3H), 7.31 (d, /= 4.0 Hz, 1H), 7.21 — 7.12 (m, 2H), 7.06 — 7.01 (m, 1H), 6.81 — 6.79 (m,
1H), 4.07 — 4.00 (m, 2H), 3.80 — 3.75 (m, 2H), 3.63 — 3.53 (m, 4H), 3.15 - 3.06 (m, 1H), 2.80 — 2.73 (m, 4H),
2.73 —2.65 (m, 4H).

[1208] Example 209 Synthesis of Compound A210:

© A210

[1209] Compound A209 (15.64 mg, yield 35.51%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 854.7 [M+H]". '"H NMR (400 MHz, DMSO-
ds) 6 10.33 (s, 1H), 9.51 (s, 1H), 8.56 (s, 1H), 8.22 (d, J= 8.0 Hz, 1H), 8.05 (d, /= 2.8 Hz, 1H), 7.69 — 7.61
(m, 3H), 7.59 — 7.43 (m, 2H), 7.25 (d, J= 1.6 Hz, 1H), 7.22 — 7.06 (m, 2H), 6.94 — 6.83 (m, 3H), 4.31 (d, J =
12.8 Hz, 2H), 3.70 (t, J= 6.8 Hz, 2H), 3.60 — 3.40 (m, 6H), 3.13 — 3.00 (m, 4H), 2.88 — 2.77 (m, 2H), 2.74 —
2.58 (m, 7H), 2.30 — 2.25 (m, 4H), 1.93 — 1.82 (m, 2H), 1.48 — 1.35 (m, 2H).

[1210] Example 210 Synthesis of Compound A211:
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[1211] Compound A211 (4 mg, yield 5.6%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 814.3 [M+H]*. 'H NMR (400 MHz, DMSO-
ds) 8 10.35 (s, 1H), 10.04 (s, 1H), 8.71 (s, 1H), 8.28 (d, /= 8.4 Hz, 1H), 8.15 (d, J= 2.8 Hz, 1H), 8.08 (d, J =
2.8 Hz, 1H), 8.04 — 8.0 (m, 1H), 7.90 — 7.85 (m, 1H), 7.62 — 7.54 (m, 1H), 7.53 — 7.48 (m, 1H), 7.35 (d, J =
2.1 Hz, 1H), 7.24 —7.16 (m, 3H), 6.89 (d, /= 9.1 Hz, 1H), 4.38 —4.28 (m, 2H), 3.73 (t, J = 6.8 Hz, 2H), 3.14
—3.06 (m, 4H), 2.91 — 2.80 (m, 2H), 2.75 — 2.71 (m, 6H), 2.60 — 2.55 (m, 1H), 1.95 — 1.85 (m, 2H), 1.52 —
1.39 (m, 2H).

[1212] Example 211 Synthesis of Compound A212:
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[1213] Compound A212 (8 mg, yield 12.7%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 793.4 [M+H]*. 'H NMR (400 MHz, DMSO-

A212

ds) 6 10.34 (s, 1H), 8.49 (s, 1H), 8.26 — 8.18 (m, 1H), 8.09 (s, 1H), 8.06 (d, J=2.8 Hz, 1H), 7.89 — 7.84 (m,
1H), 7.60 — 7.52 (m, 1H), 7.50 — 7.46 (m, 1H), 7.30 (d, /= 2.4 Hz, 1H), 7.19 (t, J= 8.8 Hz, 2H), 6.85 (d, J =
9.2 Hz, 1H), 4.28 (d, /= 12.8 Hz, 2H), 3.71 (t, /= 6.8 Hz, 2H), 2.81 (t, /= 12.0 Hz, 2H), 2.72 (t, J = 6.8 Hz,
2H), 2.50 —2.30 (m, 8H), 2.19 — 2.13 (m, 2H), 2.07 (s, 6H), 1.82 — 1.72 (m, 3H), 1.15 — 1.02 (m, 2H).

[1214] Example 212 Synthesis of Compound A213:
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[1215] Compound A213 (20 mg, yield 28.0%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 790.4 [M+H]*. 'H NMR (400 MHz, DMSO-
ds) 6 10.35 (s, 1H), 9.60 (s, 1H), 8.61 (s, 1H), 8.53 — 8.49 (m, 1H), 8.25 (d, /= 8.4 Hz, 1H), 8.08 (d, /= 2.8
Hz, 1H), 7.94 — 7.90 (m, 1H), 7.89 — 7.85 (m, 1H), 7.61 — 7.53 (m, 1H), 7.52 — 7.48 (m, 1H), 7.33 (d, /= 2.4
Hz, 1H), 7.23 — 7.15 (m, 2H), 6.91 — 6.83 (m, 2H), 4.39 — 4.29 (m, 2H), 3.73 (t, /= 6.8 Hz, 2H), 3.45 - 3.39
(m, 4H), 2.90 — 2.78 (m, 2H), 2.72 (t, J = 6.8 Hz, 2H), 2.67 — 2.60 (m, 4H), 2.56 — 2.53 (m, 1H), 1.93 — 1.84
(m, 2H), 1.50 — 1.38 (m, 2H).

[1216] Example 213 Synthesis of Compound A214:
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[1217] Compound A214 (13.2 mg, yield 30.5%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 762.4 [M+H]". '"H NMR (400 MHz, DMSO-
ds) 6 10.39 (s, 1H), 9.71 (s, 1H), 8.62 (s, 1H), 8.29 (d, J= 8.8 Hz, 1H), 7.88 — 7.83 (m, 2H), 7.70 — 7.66 (m,
1H), 7.64 — 7.61 (m, 1H), 7.57 — 7.49 (m, 2H), 7.30 — 7.27 (m, 1H), 7.19 — 7.05 (m, 2H), 6.93 (d, /= 8.0 Hz,
1H), 6.75 — 6.72 (m, 1H), 4.01 — 3.84 (m, 4H), 3.79 (s, 2H), 3.76 — 3.70 (m, 2H), 3.56 — 3.48 (m, 2H), 3.08 —
2.93 (m, 3H), 2.74 — 2.65 (m, 4H).

[1218] Example 214 Synthesis of Compound A215:
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[1219] Compound A215 (8.99 mg, yield 21.14%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 790.55 [M+H]". 'H NMR (400 MHz, DMSO-
ds) 6 10.41 (s, 1H), 9.73 (s, 1H), 8.62 (s, 1H), 8.27 (d, J = 8.4 Hz, 1H), 8.07 (d, /= 2.4 Hz, 1H), 7.92 (d, J =
2.0 Hz, 1H), 7.86 (dd, J1=8.4 Hz, J,=2.0 Hz, 1H), 7.73 (s, 1H), 7.58 — 7.46 (m, 2H), 7.29 (d, /=2.0 Hz, 1H),
7.22 (t,J=2.4 Hz, 1H), 7.17 — 7.06 (m, 2H), 6.93 (d, J= 8.4 Hz, 1H), 4.01 — 3.88 (m, 2H), 3.79 — 3.66 (m,
6H), 3.06 — 2.96 (m, 2H), 2.74 — 2.55 (m, 4H), 2.33 — 2.27 (m, 2H), 1.83 — 1.59 (m, 3H), 1.26 — 1.13 (m, 2H).
[1220] Example 215 Synthesis of Compound A216:
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[1221] Compound A216 (8.5 mg, yield 24%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 779.4 [M+H]*. "H NMR (400 MHz, DMSO-
ds) 6 10.36 (s, 1H), 8.49 (s, 1H), 8.30 — 8.14 (m, 1H), 8.14 — 8.02 (m, 2H), 7.87 (d, J = 8.4 Hz, 1H), 7.62 —
7.45 (m, 2H), 7.30 (d, /= 2.4 Hz, 1H), 7.19 (t, /= 8.8 Hz, 2H), 6.88 (d, J = 8.8 Hz, 1H), 4.40 — 4.23 (m, 2H),
3.72 (t,J = 6.4 Hz, 2H), 2.90 — 2.76 (m, 2H), 2.76 — 2.66 (m, 2H), 2.59 —2.54 (m, 4H), 2.49 — 2.37 (m, 5H),
2.06 (s, 6H), 1.92 — 1.75 (m, 2H), 1.48 — 1.32 (m, 2H).

[1222] Example 216 Synthesis of Compound A217:
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[1223] Compound A217 (3.7 mg, yield 12%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 815.3 [M+H]*. 'H NMR (400 MHz, DMSO-
ds) 6 10.36 (s, 1H), 9.55 (s, 1H), 8.59 (s, 1H), 8.28 (d, /= 8.4 Hz, 1H), 8.05 (d, /= 2.4 Hz, 1H), 7.89 — 7.86
(m, 1H), 7.61 — 7.55 (m, 3H),7.50 — 7.47 (m, 1H), 7.32 (d, /= 2.4 Hz, 1H), 7.19 (t, /= 8.8 Hz, 2H), 7.00 (d, J
=10.0 Hz, 1H), 6.85 (d, /J=9.2 Hz, 1H ), 4.26 — 4.23 (m, 2H), 3.72 (t, /= 6.8 Hz, 2H), 2.84 — 2.78 (m, 2H),
2.71 (t,J=6.8 Hz, 2H), 2.37 — 2.35 (m, 1H), 1.18 — 1.78 (m, 2H), 1.37 — 1.35 (m, 2H).

[1224] Example 217 Synthesis of Compound A218:
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[1225] Compound A218 (6.0 mg, yield 4.6%) was synthesized according to the synthesis method of
compound A211 described in Example 210. LCMS (ESI) m/z = 800.5 [M+H]". 'H NMR (400 MHz, DMSO-
ds) 6 10.43 (s, 1H), 10.22 (s, 1H), 8.75 (s, 1H), 8.35 (d, /= 8.4 Hz, 1H), 8.13 (d, /=2.6 Hz, 1H), 7.98 (s, 1H),
7.87 —7.84 (m, 1H), 7.65 (s, 1H), 7.56 — 7.48 (m, 1H), 7.38 — 7.11 (m, 5H), 6.97 (d, /= 8.6 Hz, 1H), 4.25 —
4.21 (m, 1H), 3.79 — 3.76 (m, 3H), 3.24 — 3.21 (m, 4H), 3.05 —2.96 (m, 1H), 2.72 — 2.66 (m, 4H), 2.56 —2.53
(m, 4H).

[1226] Example 218 Synthesis of Compound A219:
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[1227] Compound A219 (30.0 mg, yield 69.4%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 765.5 [M+H]*. '"H NMR (400 MHz, DMSO-

ds) § 10.32 (s, 1H), 8.47 (s, 1H), 8.20 — 8.17 (m, 1H), 8.08 (s, 1H), 8.00 (d, J = 2.6 Hz, 1H), 7.84 (d, J = 8.4
Hz, 1H), 7.57 — 7.50 (m, 1H), 7.47 (dd, J, = 8.8 Hz, J» = 2.6 Hz, 1H), 7.27 (d, J= 2.2 Hz, 1H), 7.16 (t, J = 8.8
Hz, 2H), 6.38 (d, J = 8.8 Hz, 1H), 4.01 (t, J = 8.0 Hz, 2H), 3.67 (t, J = 6.8 Hz, 2H), 3.59 — 3.55 (m, 2H), 2.94

—2.87 (m, 1H), 2.69 (t, /= 6.8 Hz, 2H), 2.57 (d, J= 7.4 Hz, 2H), 2.41 (bs, 6H), 2.04 (s, 6H).
[1228] Example 219 Synthesis of Compound A220:
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[1229] Compound A220 (10.0 mg, yield 24.5%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 809.3 [M+H]*. 'H NMR (400 MHz, DMSO-
ds) 6 10.48 (s, 1H), 9.61 (s, 1H), 8.61 (s, 1H), 8.28 (d, J = 8.4Hz, 1H), 7.91 — 7.86 (m, 1H), 7.65 (d, J= 8.8
Hz, 2H), 7.57 - 7.55 (m, 1H), 7.33 (d, J=2.4 Hz, 1H), 7.19 (t, J= 8.8 Hz, 2H), 6.94 (d, /= 8.8 Hz, 2H), 3.90
—3.88 (m, 2H), 3.62 — 3.60 (m, 2H), 3.12 — 3.10 (m, 4H), 3.00 (t, J = 11.6 Hz, 2H), 2.74 (t, J = 6.8 Hz, 2H),
2.69 —2.66 (m, 4H), 2.02 (s, 3H), 1.92 — 1.90 (m, 2H), 1.54 — 1.50 (m, 2H).

[1230] Example 220 Synthesis of Compound A221:
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[1231] Compound A221 (7.61 mg, yield 21.87%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 890.5 [M+H]". '"H NMR (400 MHz, DMSO-
ds) 6 10.62 (s, 1H), 9.58 (s, 1H), 8.58 (s, 1H), 8.25 (d, J= 8.4 Hz, 1H), 7.84 (dd, Ji = 8.4, /= 2.0 Hz, 1H),
7.62 (d, J=8.8 Hz, 2H), 7.59 — 7.48 (m, 1H), 7.30 (d, /= 2.0 Hz, 1H), 7.19 - 7.12 (m, 2H), 7.04 (s, 1H), 6.91
(d, J=8.8 Hz, 2H), 4.14 — 4.03 (m, 1H), 3.88 (d, /= 12.0 Hz, 2H), 3.12 — 2.91 (m, 7H), 2.68 — 2.64 (m, 4H),
2.47-2.28 (m, 2H), 1.93 — 1.86 (m, 2H), 1.54 — 1.48 (m, 2H), 1.18 (d, J = 6.4 Hz, 3H).

[1232] Example 221 Synthesis of Compound A222:
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[1233] Compound A222 (8 mg, yield 16.0%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 801.5 [M+H]*. '"H NMR (400 MHz, DMSO-
ds) 6 10.15 (s, 1H), 9.30 (s, 1H), 8.56 (s, 1H), 8.27 (d, J= 8.4 Hz, 1H), 8.08 (s, 1H), 7.86 — 7.81 (m, 1H), 7.61
—7.46 (m, 4H), 7.30 (s, 1H), 7.20 — 7.12 (m, 2H), 6.84 (d, J= 9.2 Hz, 1H), 6.45 (d, J = 8.4 Hz, 2H), 4.09 —
4.00 (m, 2H), 3.87 (s, 4H), 3.73 (t, J= 6.8 Hz, 2H), 3.32 (s, 4H), 3.08 — 3.00 (m, 2H), 2.74 (d, J = 6.8 Hz, 2H),
2.31-2.17 (m, 1H), 1.75 - 1.67 (m, 2H), 1.24 — 1.16 (m, 2H).

[1234] Example 222 Synthesis of Compound A223:

366



0,
o] o ol
HN EO>CNH HN HN

o= Cu(OAC),, EtsN, 4A MS o< 4 MHCI o=
N TN fnoe A T N N
HO, ACN, 60°C, 3 h o) THF, 70°C, 16 h
» L =N
HO o
A98-1 A223-1 A223-2

HNi><:NBoc

Ruphos Pd G3, Cs,CO5
" dioxane, 100°C, 16 h

sM3 A223-3 A223-4

NaBHsCN, MgSO, N
=<

- — .
EtOH, 80°C--it, 16 h

[1235] Step 1:

[1236] At room temperature, 4-piperidone ethylene ketal (685 mg, 4.79 mmol), copper acetate (627 mg,
2.39 mmol), triethylamine (725 mg, 7.18 mmol) and 4A molecular sieve (1.6 g) were added to compound
A98-1 (800 mg, 2.39 mmol, 70%) in acetonitrile (16 mL). The reaction mixture was heated to 60°C and stirred
for 4 h. The reaction mixture was filtered, the filtrate was concentrated under reduced pressure, and the residue
was separated for purification by silica gel column chromatography to give a yellow solid A223-1 (330 mg,
yield 42%). LCMS (ESI) m/z = 332.4 [M+H]".

[1237] Step 2:
[1238] Atroom temperature, HCI (4 M, 2 mL) was added to a solution of compound A223-1 (330 mg, 1.00

mmol) in tetrahydrofuran (4 mL), and the reaction mixture was heated to 70°C and stirred for 16 h. The reaction
mixture was adjusted to weak alkalinity with a saturated aqueous sodium bicarbonate solution, extracted with
dichloromethane, washed with saturated brine, dried over anhydrous sodium sulfate, and concentrated under
reduced pressure. The residue was purified by silica gel column chromatography to give a yellow solid A223-

2 (150 mg, yield 52%). LCMS (ESI) m/z = 288.2 [M+H]".

[1239] Step 3:

[1240] To a solution of compound SM3 (250 mg, 0.45 mmol) in 1,4-dioxane (5 mL), tert-butyl 2,6-
diazaspiro[3.3]heptane-2-carboxylate (159 mg, 0.67 mmol), methanesulfonato (2-dicyclohexylphosphino-
2',6'-diisopropoxy-1,1'-biphenyl)(2-amino-1,1'-biphenyl-2-yl) palladium (II) (37 mg, 0.04 mmol) and cesium
carbonate (437 mg, 1.34 mmol) were added at room temperature. The reaction mixture was heated to 100°C
under argon protection and stirred for 16 h. The reaction mixture was filtered, the filtrate was concentrated
under reduced pressure, and the residue was separated for purification by silica gel column chromatography
to give a yellow solid A223-3 (130 mg, yield 46%). LCMS (ESI) m/z = 429.2 [M+H]".

[1241] Step 4:
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[1242]  Trifluoroacetic acid (1 mL) was added to a solution of compound A223-3 (130 mg, 0.21 mmol) in
dichloromethane (2 mL) at room temperature. The reaction mixture was stirred at room temperature for 2 h.
The reaction mixture was concentrated under reduced pressure, and saturated aqueous sodium bicarbonate
solution (10 mL) was added to the residue. The mixture was extracted with dichloromethane, washed with
saturated brine, dried over anhydrous sodium sulfate, and concentrated under reduced pressure to give a yellow
solid A223-4 (110 mg, yield 100%, crude product). LCMS (ESI) m/z = 529.3 [M+H]".

[1243] Step 5:
[1244] A223-2 (33 mg, 0.11 mmol) and magnesium sulfate (137 mg, 1.13 mmol) were added to a solution

of compound A223-4 (30 mg, 0.06 mmol) in ethanol (2 mL) at room temperature. The reaction mixture was
heated to 80°C under argon protection and stirred for 16 h. The mixture was cooled to room temperature. With
sodium cyanoborohydride (11 mg, 0.17 mmol) added, the reaction mixture was stirred at room temperature
for 16 h under argon protection. After the addition of water, the reaction mixture was extracted with
dichloromethane, washed with saturated brine, dried over anhydrous sodium sulfate, and concentrated under
reduced pressure. The residue was separated for purification by reverse phase chromatography (acetonitrile/10
mM ammonium bicarbonate solution) to give a yellow solid A223 (5 mg, yield 11%). LCMS (ESI) m/z =
800.4 [M+H]". '"H NMR (400 MHz, DMSO-ds) 8 10.31 (s, 1H), 9.72 (s, 1H), 8.67 (s, 1H), 8.32 (d, /= 8.4 Hz,
1H), 7.99 — 7.82 (m, 1H), 7.68 — 7.49 (m, 1H), 7.35 (d, /= 2.4 Hz, 1H), 7.29 — 7.04 (m, 6H), 6.94 — 6.87 (m,
1H), 6.87 — 6.80 (m, 1H), 6.78 — 6.66 (m, 1H), 6.15 —6.04 (m, 1H), 3.89 (s, 4H), 3.77 (t, /= 6.4 Hz, 2H), 3.67
—3.52 (m, 2H), 3.32 (s, 4H), 2.88 — 2.74 (m, 2H), 2.71 (t, J = 6.4 Hz, 2H), 2.24 — 2.11 (m, 1H), 1.82 — 1.66
(m, 2H), 1.36 — 1.21 (m, 2H).

[1245] Example 223 Synthesis of Compound A224:
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[1246] Compound A224 (29.8 mg, yield 32.4%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 801.4 [M+H]".'"H NMR (400 MHz, DMSO-
ds) 6 10.33 (s, 1H), 9.57 (s, 1H), 8.58 (s, 1H), 8.25 (d, J= 8.0 Hz, 1H), 8.02 — 8.00 (m, 1H), 7.87 — 7.82 (m,
1H), 7.61 (d, J= 8.0 Hz, 2H), 7.57 — 7.51 (m, 1H), 7.50 — 7.46 (m, 1H), 7.32 — 7.29 (m, 1H), 7.21 — 7.12 (m,
2H), 6.91 (d, J= 8.8 Hz, 2H), 6.42 — 6.38 (m, 1H), 3.99 (s, 4H), 3.68 (t, /= 6.8 Hz, 2H), 3.54 — 3.44 (m, 2H),
3.29 (s, 4H), 2.72 — 2.63 (m, 4H), 2.14 — 2.03 (m, 1H), 1.76 — 1.65 (m, 2H), 1.28 — 1.20 (m, 2H).

[1247] Example 224 Synthesis of Compound A225:
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[1248] Compound A225 (11.2 mg, yield 23.1%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 775.6 [M+H]". '"H NMR (400 MHz, DMSO-
ds) 6 10.41 (s, 1H), 9.59 (s, 1H), 8.59 (s, 1H), 8.29 (d, J= 8.0 Hz, 1H), 7.89 — 7.81 (m, 2H), 7.65 — 7.60 (m,
2H), 7.59 — 7.48 (m, 2H), 7.29 — 7.24 (m, 1H), 7.14 (t, J = 8.8 Hz, 2H), 6.89 — 6.83 (m, 1H), 6.74 — 6.70 (mm,
1H), 5.75 (s, 3H), 3.87 (s, 2H), 3.76 — 3.71 (m, 4H), 3.49 (s, 2H), 3.03 — 2.94 (m, 1H), 2.90 — 2.84 (m, 4H),
2.80 (s, 3H), 2.70 — 2.65 (m, 2H), 2.64 — 2.59 (m, 2H).

[1249] Example 225 Synthesis of Compound A226:
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[1250] Compound A226 (17 mg, yield 31.2%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 803.5 [M+H]*. "H NMR (400 MHz, DMSO-
ds) 6 10.36 (s, 1H), 9.62 (s, 1H), 8.61 (s, 1H), 8.28 (d, /= 8.4 Hz, 1H), 8.07 (d, /= 2.8 Hz, 1H), 7.89 — 7.85
(m, 1H), 7.68 — 7.63 (m, 2H), 7.60 — 7.54 (m, 1H), 7.52 — 7.46 (m, 1H), 7.34 — 7.32 (m, 1H), 7.23 — 7.15 (m,
2H), 6.97 — 6.92 (m, 2H), 6.86 (d, J=9.2 Hz, 1H), 4.30 (d, /= 12.8 Hz, 2H), 3.72 (t,J= 6.8 Hz, 2H), 3.39 —
3.35 (m, 1H), 3.33 — 3.29 (m, 1H), 3.14 — 3.07 (m, 4H), 2.88 — 2.78 (m, 2H), 2.73 (t, J= 6.8 Hz, 2H), 2.56 —
2.54 (m, 2H), 2.26 — 2.19 (m, 2H), 1.89 — 1.76 (m, 3H), 1.19 — 1.06 (m, 2H).

[1251] Example 226 Synthesis of Compound A227:
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[1252] Compound A227 (7 mg, yield 15%) was synthesized according to the synthesis method of compound
A132 described in Example 131. LCMS (ESI) m/z = 765.4 [M+H]*. "H NMR (400 MHz, DMSO-d) 6 10.33
(s, 1H), 8.50 (s, 1H), 8.31 — 8.15 (m, 1H), 8.11 (s, 1H), 8.03 (d, J=2.4 Hz, 1H), 7.98 — 7.81 (m, 1H), 7.64 —
7.51 (m, 1H), 7.51 = 7.43 (m, 1H), 7.30 (d, /= 2.0 Hz, 1H), 7.19 (t, J= 8.8 Hz, 2H), 6.49 (d, J = 8.8 Hz, 1H),
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3.80—3.64 (m, 3H), 3.64 — 54 (m, 1H), 3.14 (t,J= 8.8 Hz, 1H), 2.98 — 2.84 (m, 1H), 2.72 (t, J = 6.4 Hz, 2H),
2.63 —2.54 (m, 3H), 2.52 — 2.35 (m, 6H), 2.28 — 2.16 (m, 1H), 2.08 (s, 6H), 1.92 — 1.71 (m, 1H).
[1253] Example 227 Synthesis of Compound A228:
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[1254] Step 1:

[1255]  1-(6-fluoropyridin-3-yl)dihydropyrimidine-2,4(1H,3H)-dione (300 mg, 1.43 mmol), tert-butyl
piperidine-4-carboxylate (320 mg, 1.72 mmol), N, N-diisopropylethylamine (370 mg, 2.87 mmol) and dimethyl
sulfoxide (2 mL) were added to a 5 mL microwave tube at room temperature. The reaction mixture was stirred
at 150°C under microwave conditions for 1 h. LC-MS showed that the raw materials reacted completely. The
reaction mixture was filtered, and the filtrate was separated for purification by reverse phase chromatography
(acetonitrile/10 mM aqueous ammonium bicarbonate solution) to give a yellow solid A228-1 (420 mg, yield
78.2%). LCMS (ESI) m/z =375.0 [M+H]*.

[1256] Step 2:

[1257] Trifluoroacetic acid (1 mL) was added to a solution of compound A228-1 (30 mg, 0.08 mmol) in
dichloromethane (2 mL) at room temperature. The reaction mixture was stirred for 2 h. The reaction mixture
was concentrated under reduced pressure to give a yellow solid 228-2 (25 mg, yield 99%). This crude product
was directly used in the next reaction.

[1258] Step 3:

[1259] A228-2 (9.5 mg, 0.03 mmol), HATU (12 mg, 0.03 mmol) and N,N-diisopropylethylamine (8 mg,
0.06 mmol) were added to a solution of compound A228-3 (10 mg, 0.02 mmol) in N,N-dimethylformamide (2
mL) at room temperature. The reaction mixture was stirred at room temperature for 2 h. The reaction mixture
was separated for purification by reverse phase chromatography (acetonitrile/10 mM aqueous ammonium
bicarbonate solution) to give a light yellow solid A228 (5.3 mg, yield 33.2%). LCMS (ESI) m/z = 807.6
[M+H]". '"H NMR (400 MHz, DMSO-ds) & 10.33 (s, 1H), 8.47 (s, 1H), 8.19 (s, 1H), 8.10 (s, 1H), 8.06 — 8.03
(m, 1H), 7.86 — 7.80 (m, 1H), 7.58 — 7.51 (m, 1H), 7.50 — 7.46 (m, 1H), 7.29 — 7.25 (m, 1H), 7.16 (t, J= 8.8
Hz, 2H), 6.88 — 6.83 (m, 1H), 4.32 — 4.24 (m, 2H), 3.70 (t, J = 6.8 Hz, 2H), 3.57 (s, 2H), 3.48 (s, 2H), 2.93 —
2.86 (m, 3H), 2.70 (t,J = 6.8 Hz, 2H), 2.43 (s, 2H), 2.35 (s, 2H), 2.06 (s, 6H), 1.69 — 1.61 (m, 2H), 1.59 — 1.46
(m, 2H).
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[1260] Example 228 Synthesis of Compound A229:
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[1261] Compound A229 (10.2 mg, yield 43.0%) was synthesized according to the synthesis method of
compound A228 described in Example 227. LCMS (ESI) m/z = 817.6 [M+H]*. "H NMR (400 MHz, DMSO-
ds) 6 10.33 (s, 1H), 9.64 (s, 1H), 8.59 (s, 1H), 8.25 (d, J= 8.0 Hz, 1H), 8.07 — 8.04 (m, 1H), 7.87 — 7.82 (m,
1H), 7.70 — 7.62 (m, 2H), 7.59 — 7.46 (m, 2H), 7.32 — 7.28 (m, 1H), 7.21 — 7.10 (m, 2H), 6.99 — 6.93 (m, 2H),
6.89 — 6.83 (m, 1H), 4.34 — 4.23 (m, 2H), 3.74 — 3.68 (m, 4H), 3.61 (s, 2H), 3.10 (s, 2H), 3.03 (s, 2H), 3.00 —
2.84 (m, 3H), 2.72 — 2.67 (m, 2H), 1.73 — 1.66 (m, 2H), 1.62 — 1.50 (m, 2H).

[1262] Example 229 Synthesis of Compound A230:
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[1263] Compound A227 (7.81 mg, yield 22.99%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 803.63 [M+H]". 'H NMR (400 MHz, DMSO-
ds) 6 10.41 (s, 1H), 9.60 (s, 1H), 8.59 (s, 1H), 8.28 (d, J= 8.4 Hz, 1H), 8.07 (d, J= 2.4 Hz, 1H), 7.92 (d, J =
2.0 Hz, 1H), 7.86 (dd, J1 = 8.4 Hz, J, = 2.0 Hz, 1H), 7.68 — 7.62 (m, 1H), 7.61 — 7.56 (m, 1H), 7.55 — 7.46 (m,
1H), 7.28 (d, /= 2.0 Hz, 1H), 7.24 — 7.19 (m, 1H), 7.14 — 7.09 (m, 2H), 6.86 (d, J= 8.8 Hz, 1H), 3.76 (t, J =
6.4 Hz, 2H), 3.73 — 3.62 (m, 4H), 2.92 — 2.83 (m, 4H), 2.80 (s, 3H), 2.69 (t, J = 6.4 Hz, 2H), 2.67 — 2.53 (m,
2H), 2.25-2.19 (m, 2H), 1.82 — 1.59 (m, 3H), 1.21 — 1.07 (m, 2H).

[1264] Example 230 Synthesis of Compound A231:
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[1265] Compound A231 (15.0 mg, yield 48%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 779.3 [M+H]*. "H NMR (400 MHz, DMSO-
ds) 6 10.31 (s, 1H), 8.49 (s, 1H), 8.10 (s, 1H), 8.01 (d, J=2.8 Hz, 1H), 7.86 (d, J= 8.4 Hz, 1H), 7.59 — 7.55
(m, 1H), 7.45 (dd, Ji = 8.4 Hz, J,=2.0 Hz, 1H), 7.32 - 7.30 (m, 1H), 7.20 — 7.18 (m, 2H), 6.45 (d, /J=9.2 Hz,
1H), 3.70 - 3.67 (m, 4H), 3.57 — 3.52 (m, 2H), 3.50 — 3.48 (m, 2H), 3.13 — 3.09 (m, 2H), 2.73 — 2.69 (m, 4H),
2.45-2.42 (m, 4H), 2.36 — 2.34 (m, 2H), 2.10 (s, 6H), 1.73 — 1.68 (m, 1H).

[1266] Example 231 Synthesis of Compound A232:
H

o Njﬂ
Boc OH IBOC /(j/
N HOT N NH
TsOH TFA
B —_—
Tol. o oM o DMSO EM QN\_):O
MW, 150°C
O K/o K/O
A232-1
o N_o
HN Yj
o=( N
N TEA N \N‘
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7\ NaBH,CN DC/
—_— = —
TioH N DCM/MeOH O“
TFA ﬁ
o

A232
[1267] Step 1:
[1268] To a solution of compound tert-butyl 6-0xo-2-azaspiro[3.3]heptane-2-carboxylate (1.0 g, 4.73 mmol)
in toluene (20 mL), ethylene glycol (2.35 g, 37.87 mmol) and p-toluenesulfonic acid monohydrate (450.21 mg,
2.37 mmol) were added at room temperature. The reaction mixture was heated to 145°C with a water separator
under argon protection and stirred for 4 h. After the addition of water, the reaction mixture was extracted with
ethyl acetate, dried over anhydrous sodium sulfate, and concentrated under reduced pressure to give a white
solid A232-1 (530 mg, yield 43.8%). LCMS (ESI) m/z = 200.1 [M+H].

[1269] Step 2:
[1270] Compound A232 (10.5 mg, yield 22.4%) was synthesized according to the method of compound

A132 described in Example 131. LCMS (ESI) m/z = 791.6 [M+H]. 'H NMR (400 MHz, DMSO-ds) 6 10.32
(s, 1H), 8.47 (s, 1H), 8.21 —8.18 (m, 1H), 8.08 (s, 1H), 7.99 (d, J=2.6 Hz, 1H), 7.84 (d, /J=8.4 Hz, 1H), 7.57
—7.49 (m, 1H), 7.46 (dd, J; = 8.8 Hz, J, = 2.6 Hz, 1H), 7.27 (d, J=2.1 Hz, 1H), 7.22 - 7.13 (m, 2H), 6.36 (d,
J=28.8Hz, 1H), 3.95 (s, 2H), 3.83 (s, 2H), 3.67 (t, J= 6.6 Hz, 2H), 2.69 (t, J = 6.6 Hz, 2H), 2.64 — 2.57 (m,
1H), 2.40 (bs, 4H), 2.31 — 2.26 (m, 5H), 2.07 — 1.94 (m, 8H).

[1271] Example 232 Synthesis of Compound A233:
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[1272] Compound A233 (6.7 mg, yield 21%) was synthesized according to the method of compound A150
described in Example 149. LCMS (ESI) m/z = 831.3 [M+H]. '"H NMR (400 MHz, DMSO-ds) & 10.35 (s, 1H),
9.73 (s, 1H), 8.63 (s, 1H), 8.28 (d, /= 8.4 H, 1H), 8.06 (d, J = 2.0 Hz, 1H), 7.88 (dd, J; = 8.4 Hz, J,=2.2 Hz,
1H), 7.79 (d, J = 8.8 Hz, 2H), 7.57 — 7.49 (m, 1H), 7.32 (d, /= 3.2 Hz, 1H), 7.22 - 7.16 (m, 2H), 6.88 (d, J =
9.2 Hz, 1H), 6.81 (d, J= 8.8 Hz, 2H), 4.50 (d, /= 7.2 Hz, 2H), 4.37 (d, J = 7.0 Hz, 2H),4.33 — 4.30 (m, 2H),
3.71 (t, J= 6.8 Hz, 2H), 3.15 (bs, 2H), 2.97 (bs, 2H), 2.85 (t, J= 11.6 Hz, 2H), 2.71 (t, J = 6.8 Hz, 2H), 2.56
—2.51 (m, 1H), 2.44 (d, 2H), 1.86 — 1.84 (m, 2H), 1.49 — 1.44 (m, 2H).

[1273] Example 233 Synthesis of Compound A234:
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[1274] Compound A234 (13 mg, yield 41%) was synthesized according to the method of compound A228
described in Example 227. LCMS (ESI) m/z = 803.4 [M+H]". 'H NMR (400 MHz, DMSO-ds) 6 10.30 (d, J
= 5.6 Hz, 1H), 9.96 —9.72 (m, 1H), 8.71 — 8.60 (m, 1H), 8.43 — 8.27 (m, 1H), 7.97 — 7.85 (m, 1.5H), 7.78 (s,
0.5H), 7.73 — 7.64 (m, 0.5H), 7.62 — 7.45 (m, 1.5H), 7.38 — 7.30 (m, 1H), 7.26 — 7.05 (m, 3H), 7.04 — 6.93 (m,
1H), 6.92 — 6.78 (m, 1.5H), 6.78 — 6.65 (m, 1.5H), 4.82 — 4.52 (m, 2H), 4.25 — 3.84 (m, 4H), 3.80 — 3.60 (m,
4H), 3.03 —2.59 (m, 5H), 1.76 — 1.53 (m, 4H).
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[1275] Example 234 Synthesis of Compound A23S5:

o “}0 o o
{ OHNH { NH { NH
NH Cu(OAc),, TEA TFA
N‘<\O MeCi\l %70 N&o N‘ﬁo
(H%B@ O)_CN@ o}_CNO

Cl (o)

F o

=dsli e} Cr,

F N

N
S o)
=N
HATU,DIPEA,DMF

A235

[1276] Compound A235 (5.6 mg, yield 28.0%) was synthesized according to the method of compound
A228 described in Example 227. LCMS (ESI) m/z = 775.5 [M+H]*. "H NMR (400 MHz, DMSO-d) & 10.26
(s, 1H), 9.83 — 9.74 (m, 1H), 8.65 — 8.61 (m, 1H), 8.39 — 8.27 (m, 1H), 7.93 — 7.86 (m, 1H), 7.83 — 7.76 (m,
1H), 7.64 — 7.47 (m, 2H), 7.30 — 7.27 (m, 1H), 7.20 — 7.08 (m, 3H), 7.00 — 6.93 (m, 1H), 6.64 — 6.58 (m, 1H),
6.40 — 6.22 (m, 2H), 4.63 — 4.50 (m, 2H), 4.10 — 3.94 (m, 4H), 3.91 — 3.82 (m, 3H), 3.77 — 3.67 (m, 4H), 2.68
—2.62 (m, 2H).

[1277] Example 235 Synthesis of Compound A236:
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[1278] Compound A236 (20.0 mg, yield 33.3%) was synthesized according to the method of compound
A194 described in Example 193. LCMS (ESI) m/z = 774.2 [M+H]. '"H NMR (400 MHz, DMSO-ds)  10.26
(s, IH), 9.58 (s, 1H), 8.59 (s, 1H), 8.28 (d, /= 8.4 Hz, 1H), 7.84 (dd, /1 =8.4 Hz, /,=2.2 Hz, 1H), 7.64 — 7.47
(m, 3H), 7.27 (d, J=2.2 Hz, 1H), 7.16 — 7.08 (m, 3H), 6.86 (d, /= 8.7 Hz, 1H), 6.56 (d, J= 8.6 Hz, 1H), 6.32
—6.31 (m, 1H), 6.23 (d, J = 8.6 Hz, 1H), 3.81 (s, 2H), 3.73 — 3.63 (m, 4H), 3.42 — 3.38 (m, 2H), 2.95 — 2.83

(m, 5H), 2.80 (s, 3H), 2.69 — 2.56 (m, 4H).
[1279] Example 236 Synthesis of Compound A237:
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[1280] Compound A237 (6.0 mg, yield 9.7%) was synthesized according to the method of compound A194
described in Example 193. LCMS (ESI) m/z = 761.4 [M+H]. 'H NMR (400 MHz, DMSO-d) 6 10.26 (s, 1H),
9.71 (s, 1H), 8.62 (s, 1H), 8.28 (d, /= 8.4 Hz, 1H), 7.84 (dd, J1 = 8.5 Hz, J» = 2.2 Hz, 1H), 7.68 (s, 1H), 7.55
—7.50 (m, 2H), 7.28 (d, J = 2.2 Hz, 1H), 7.17 — 7.08 (m, 3H), 6.93 (d, J = 8.6 Hz, 1H), 6.57 (d, J = 8.4 Hz,
1H), 6.33 - 6.31 (m, 1H), 6.24 (d, J = 8.0 Hz, 1H), 3.95 (s, 2H), 3.83 (s, 2H), 3.78 (s, 2H), 3.69 (t,J= 6.6 Hz,

2H), 3.44 — 3.41 (m, 2H), 3.03 (s, 2H), 2.98 — 2.88 (m, 1H), 2.71 — 2.62 (m, 4H).
[1281] Example 237 Synthesis of Compound A238:
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[1282] Compound A238 (2.2 mg, yield 5%) was synthesized according to the method of compound A194
described in Example 193. LCMS (ESI) m/z = 761.4 [M+H]". 'H NMR (400 MHz, DMSO-ds) & 10.61 (s,
1H), 9.49 (s, 1H), 8.57 (s, 1H), 8.25 (d, /= 8.8 Hz, 1H), 7.86 (d, /= 8.4 Hz, 1H), 7.58 — 7.56 (m, 3H), 7.32 (s,
1H), 7.21 = 7.17 (m, 2H), 7.02 (s, 1H), 6.64 (d, J= 9.2 Hz, 2H), 3.93 (t, /= 7.2 Hz, 2H), 3.81 (t, /= 6.8 Hz,
2H), 3.47 — 3.44 (m, 2H), 2.96 — 2.93 (m, 1H), 2.75 (t, J = 7.2 Hz, 2H), 2.66 — 2.65 (m, 2H).

[1283] Example 238 Synthesis of Compound A239:
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[1284] Compound A239 (15 mg, yield 38.6%) was synthesized according to the synthesis method of

compound A194 described in Example 193. LCMS (ESI) m/z = 802.5 [M+H]*. "H NMR (400 MHz, DMSO-

ds) 6 10.29 (s, 1H), 9.63 (s, 1H), 8.62 (s, 1H), 8.31 (d, J= 8.4 Hz, 1H), 7.90 — 7.85 (m, 1H), 7.71 — 7.65 (m,

1H), 7.64 — 7.60 (m, 1H), 7.59 — 7.50 (m, 1H), 7.31 — 7.29 (m, 1H), 7.20 — 7.09 (m, 3H), 6.91 — 6.84 (m, 2H),
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6.76 — 6.71 (m, 1H), 6.70 — 6.66 (m, 1H), 3.77 — 3.69 (m, 4H), 3.67 — 3.59 (m, 2H), 2.92 — 2.86 (m, 4H), 2.84
(s, 3H), 2.70 (t, J= 6.8 Hz, 2H), 2.62 — 2.54 (m, 4H), 2.29 — 2.20 (m, 2H), 1.82 — 1.61 (m, 2H), 1.23 - 1.10
(m, 1H).

[1285] Example 239 Synthesis of Compound A240:
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[1286] Compound A240 (6 mg, yield 15.3%) was synthesized according to the synthesis method of
compound A194 described in Example 193. LCMS (ESI) m/z = 789.4 [M+H]*. "H NMR (400 MHz, DMSO-
ds) 6 10.29 (s, 1H), 9.75 (s, 1H), 8.65 (s, 1H), 8.30 (d, J= 8.4 Hz, 1H), 7.90 — 7.85 (m, 1H), 7.78 — 7.72 (m,
1H), 7.59 — 7.50 (m, 2H), 7.32 — 7.30 (m, 1H), 7.20 — 7.11 (m, 3H), 6.96 (d, J = 8.4 Hz, 1H), 6.87 — 6.83 (m,
1H), 6.75 - 6.71 (m, 1H), 6.70 — 6.66 (m, 1H), 4.01 —3.94 (m, 2H), 3.79 (s, 2H), 3.73 (t, /= 6.8 Hz, 2H), 3.68
—3.59 (m, 2H), 3.07 — 2.98 (m, 2H), 2.69 (t, J = 6.8 Hz, 2H), 2.64 — 2.54 (m, 4H), 2.37 — 2.28 (m, 2H), 1.83
—1.59 (m, 2H), 1.23 — 1.12 (m, 1H).

[1287] Example 240 Synthesis of Compound A241:
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[1288] Compound A241 (9.3 mg, yield 26.7%) was synthesized according to the synthesis method of
compound A194 described in Example 193. LCMS (ESI) m/z = 801.6 [M+H]".'"H NMR (400 MHz, DMSO-
ds) 6 10.42 (s, 1H), 9.69 (s, 1H), 8.64 (s, 1H), 8.29 (d, J= 8.0 Hz, 1H), 8.16 — 8.10 (m, 1H), 7.98 — 7.93 (m,
1H), 7.92 — 7.83 (m, 1H), 7.59 — 7.50 (m, 1H), 7.33 — 7.31 (m, 1H), 7.29 — 7.25 (m, 1H), 7.22 — 7.10 (m, 3H),
7.09 —7.03 (m, 2H), 6.09 — 6.04 (m, 1H), 3.86 (s, 4H), 3.81 — 3.75 (m, 2H), 3.65 — 3.58 (m, 2H), 3.31 (s, 4H),
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2.90 — 2.80 (m, 2H), 2.73 — 2.68 (m, 2H), 2.18 (s, 1H), 1.76 — 1.66 (m, 2H), 1.34 — 1.20 (m, 2H).
[1289] Example 241 Synthesis of Compound A242:
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[1290] Compound A242 (55 mg, yield 46.34%) was synthesized according to the synthesis method of
compound A1 described in Example 1. LCMS (ESI) m/z = 789.51 [M+H]". "H NMR (400 MHz, DMSO-ds)
5 10.34 (s, 1H), 9.49 (s, 1H), 8.56 (s, 1H), 8.24 (d, /= 8.4 Hz, 1H), 8.10 (d, /=2.8 Hz, 1H), 7.84 (dd, J1= 8.4
Hz, J,=2.0 Hz, 1H), 7.60 — 7.48 (m, 4H), 7.29 (d, J = 2.0 Hz, 1H), 7.20 — 7.12 (m, 2H), 6.90 (d, /= 9.2 Hz,
1H), 6.49 — 6.43 (m, 2H), 4.05 — 4.00 (m, 2H), 3.90 — 3.85 (m, 3H), 3.71 (t, J= 6.8 Hz, 2H), 3.63 — 3.39 (m,
8H), 2.70 (t, /= 6.8 Hz, 2H).

[1291] Example 242 Synthesis of Compound A243:

Q

OH HATU, DIPEA / \ \
/N \_/
HN N o NH
agsar s C? 2
N

DMF, 1t, 2 h

\>*NH

A243

[1292] Compound A243 (2.6 mg, yield 15%) was synthesized according to the synthesis method of
compound A109 described in Example 109. LCMS (ESI) m/z = 807.4 [M+H]". "H NMR (400 MHz, DMSO-
ds) 6 10.36 (s, 1H), 8.50 (s, 1H), 8.23 (d, /= 8.4 Hz, 1H), 8.12 (d, J= 2.8 Hz, 1H), 8.08 (s, 1H), 7.87 (d, J =
8.4 Hz, 1H), 7.64 — 7.50 (m, 2H), 7.30 (d, /= 2.0 Hz, 1H), 7.19 (t, /= 8.8 Hz, 2H), 6.91 (d, /= 9.2 Hz, 1H),
3.74 (t, J = 6.8 Hz, 2H), 3.69 — 3.46 (m, 8H), 2.98 — 2.82 (m, 2H), 2.73 (t, J = 6.4 Hz, 2H), 2.68 — 2.57 (m,
1H), 2.12 - 2.05 (m, 8H), 1.76 — 1.49 (m, 4H).

[1293] Example 243 Synthesis of Compound A244:
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[1294] Compound A244 (7.0 mg, yield 12.0%) was synthesized according to the method of compound
A132 described in Example 131. LCMS (ESI) m/z = 832.5 [M+H]". '"H NMR (400 MHz, DMSO-d) 4 10.52
(s, 1H), 9.70 (s, 1H), 8.65 (s, 1H), 8.31 (d, /= 8.4 Hz, 1H), 7.85 (dd, J1= 8.4 Hz, J,=2.2 Hz, 1H), 7.59 — 7.49
(m, 1H), 7.38 — 7.32 (m, 2H), 7.24 — 7.02 (m, 6H), 6.12 (d, J= 7.6 Hz, 1H), 3.98 — 3.95 (m, 2H), 3.94 (s, 3H),
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3.89 (t, J= 6.6 Hz, 2H), 3.65 — 3.62 (m, 2H), 3.13 — 3.10 (m, 4H), 2.73 (t, J = 6.6 Hz, 2H), 2.59 — 2.55 (m,
4H).
[1295] Example 244 Synthesis of Compound A245:
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[1296] Compound A245 (10.0 mg, yield 15%) was synthesized according to the synthesis method of
compound A223 described in Example 222. LCMS (ESI) m/z = 846.3 [M+H]*. "H NMR (400 MHz, DMSO-
ds) 8 10.55 (s, 1H), 9.74 (s, 1H), 8.68 (s, 1H), 8.37 (d, J=8.4 Hz, 1H), 7.89 (dd, J1 = 8.8 Hz, J, = 2.8 Hz, 1H),
7.60 — 7.52 (m, 1H), 7.42 — 7.38 (m, 2H), 7.38 — 7.34 (m, 1H), 7.23 = 7.17 (m, 2H), 7.14 — 7.08 (m, 2H), 6.98
(d, /=8.0Hz, 1H), 6.10 (d, J = 7.6 Hz, 1H), 4.05 - 3.98 (m, 2H), 3.96 (s, 3H), 3.92 (t, J = 6.8 Hz, 2H), 3.55
(t,J=6.4 Hz, 2H), 3.17 - 3.11 (m, 4H), 3.08 — 2.97 (m, 1H), 2.80 — 2.75 (m, 2H), 2.75 — 2.70 (m, 2H), 2.69 —
2.60 (m, 4H).

[1297] Example 245 Synthesis of Compound A246:
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[1298] Step 1:

[1299] 4-N-benzyloxycarbonylaminocyclohexanone (1g, 4.04 mmol) and 3-(dimethoxymethyl)azetidine
(795 mg, 6.07 mmol) were dissolved in dichloromethane (20 mL), to which sodium triacetoxyborohydride
(1.3 g, 6.07 mmol) was slowly added, and then the mixture was stirred at room temperature for 4 h. After the
reaction was completed, the mixture was quenched with water and extracted with dichloromethane. The
organic phase was spin-dried and purified by silica gel column chromatography to give 300 mg of cis product
and 250 mg of trans product. LCMS (ESI) m/z = 363.3 [M+H]".

[1300] Step 2:

[1301] A246-1 (200 mg, 551 mmol) was dissolved in isopropyl alcohol (5 mL), to which palladium-carbon
catalyst (50 mg) was added, and then the mixture was stirred overnight in a hydrogen balloon atmosphere at
room temperature. After the reaction was completed, the insoluble matter was filtered out, and the obtained
filtrate was spin-dried and directly used in the next step.

[1302] Step 3:

[1303] A246-2 (200 mg, 0.875 mmol), 1,3-di(benzyloxycarbonyl)-2-methylisothiourea (470 mg, 1.31
mmol), silver nitrate (297 mg, 1.75 mmol) and triethylamine (265 mg, 2.65 mmol) were dissolved in
dichloromethane (5 mL). Then the mixture was stirred at room temperature for 2 h. After the reaction was

completed, the mixture was quenched with water and extracted with dichloromethane, and the organic phase

379



was spin-dried and separated for purification by silica gel column chromatography to give A246-3 (150 mg).
LCMS (ESI) m/z = 539.3 [M+H]".

[1304] Step 4:

[1305] A246-3 (150 mg) was dissolved in isopropyl alcohol (5 mL), palladium-carbon catalyst (20 mg) was
added, and then the mixture was stirred overnight in a hydrogen balloon atmosphere at room temperature.
After the reaction was completed, the insoluble matter was filtered out, and the obtained filtrate was spin-dried
and directly used in the next step.

[1306] Step 5:

[1307] A246-4 (75 mg, 0.27 mmol), SM4 (100 mg, 0.27 mmol) and potassium carbonate (76 mg, 0.54
mmol) were suspended in isopropyl alcohol (5 mL), and the mixture was stirred overnight at 80°C. After the
reaction was completed, A246-5 (75 mg) was obtained by direct spin-drying to remove solvent and separation
for purification by silica gel column chromatography. LCMS (ESI) m/z = 568.2 [M+H]".

[1308] Step 6:

[1309] A246-5 (75 mg) was dissolved in dichloromethane (2 mL), 0.5 mL of trifluoroacetic acid was added,
and then the mixture was stirred at room temperature for 2 h. After the reaction was completed, with solvent
removed by spin-drying, the product was directly used in the next step.

[1310] Step 7:

[1311] A246-6 (50 mg, 0.095 mmol) and 1-(4-(piperazin-1-yl)phenyl)dihydropyrimidine-2,4(1H,3H)-
dione (52 mg, 0.192 mmol) were dissolved in dichloromethane (2 mL), sodium triacetoxyborohydride (40 mg,
0.19 mmol) was added, and the mixture was stirred at room temperature overnight. After the reaction was
completed, the mixture was quenched with water and extracted with dichloromethane, the organic phase was
spin-dried and purified by preparative reversed-phase high pressure chromatography to give A246 (12 mg,
yield 16.0%). LCMS (ESI) m/z=781.3 [M+H]".'"H NMR (400 MHz, DMSO-ds) & 10.35 (s, 1H), 8.44 (s, 1H),
8.19 (bs, 1H), 8.07 (d, /= 2.8 Hz, 1H), 7.81 (d, J = 8.8 Hz, 1H),7.58 — 7.50 (m, 2H), 7.28 (d, /= 1.6 Hz, 2H),
7.18 (t,J = 8.8 Hz, 2H), 6.85 (d, /= 8.8 Hz, 1H), 3.72 (t , J= 6.8 Hz, 3H), 3.47 (bs, 4H), 2.75 — 2.70 (m, 4H),
2.57-2.50 (m, 2H), 2.43 (bs, 4H), 1.94 — 1.92 (m, 3H), 1.77 — 175 (m, 2H), 1.31 — 1.26 (m, 3H), 1.01 — 0.98
(m, 2H).

[1312] Example 246 Synthesis of Compound A247:
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[1313] Compound A247 (17 mg, yield 37%) was synthesized according to the synthesis method of

compound A246 described in Example 245. LCMS (ESI) m/z = 781.2 [M+H]*. '"H NMR (400 MHz, DMSO-
ds) 8 10.37 (s, 1H), 8.44 (s, 1H), 8.20 (d, /= 2.8 Hz, 1H), 8.08 (d, /= 2.8 Hz, 1H), 7.81 (dd, J1 = 8.8 Hz, J, =
2.4 Hz, 1H), 7.58 — 7.51 (m, 2H), 7.29 — 7.26 (m, 2H), 7.19 (t, J = 8.8 Hz, 2H), 6.86 (d, /= 8.8 Hz, 1H),3.85
(bs, 1H), 3.72 (t, J = 6.8 Hz, 2H), 3.47 (bs, 4H), 3.40 (bs, 1H), 2.75 —2.70 (m, 4H), 2.57 — 2.50 (m, 2H), 2.43
(bs, 4H), 2.19 (bs, 1H), 1.94 - 1.92 (m, 3H), 1.77 — 175 (m, 2H), 1.31 = 1.26 (m, 3H), 1.01 — 0.98 (m, 2H).1.69

—1.26 (m, 8H).
[1314] Example 247 Synthesis of Compound A248:
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[1315] Compound A248 (15.0 mg, yield 35%) was synthesized according to the synthesis method of
compound A185 described in Example 184. LCMS (ESI) m/z = 776.3 [M+H]*. 'H NMR (400 MHz, DMSO-
ds) 8 10.37 (s, 1H), 9.56 (s, 1H), 8.61 (s, 1H), 8.46 (s, 1H), 8.25 (d, J = 8.4 Hz, 1H), 8.10 (d, J = 2.8 Hz, 1H),
7.92 —7.85 (m, 2H), 7.63 — 7.56 (m, 1H), 7.56 — 7.52 (m, 1H), 7.34 (d, J=2.4 Hz, 1H), 7.25 — 7.15 (m, 2H),
6.89 (d,/=9.2 Hz, 1H), 6.45 (d, J= 8.8 Hz, 1H), 4.06 (t, /= 7.6 Hz, 2H), 3.74 (t, /= 6.8 Hz, 2H), 3.65 — 3.59
(m, 2H), 3.55 — 3.50 (m, 4H), 3.05 — 2.94 (m, 1H), 2.75 — 2.70 (m, 2H), 2.69 — 2.65 (m, 2H), 2.55 — 2.50 (m,
4H).

[1316] Example 248 Synthesis of Compound A249:

0 O 0

N PMB
N PMB N PMB N PVB
Br
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[

A249-1

[1317] Step I:

[1318] Compound A249-1 (158 mg, yield 99.05%) was synthesized according to the synthesis method of
compound A16-6 described in Example 16. LCMS (ESI) m/z = 395.17 [M+H]".
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[1319] Step 2:

[1320] Compound A249 (8.97 mg, yield 34.5%) was synthesized according to the method of compound
A199 described in Example 198. LCMS (ESI) m/z = 774.5 [M+H]". '"H NMR (400 MHz, DMSO-d;) & 10.46
(s, 1H), 9.47 (s, 1H), 8.55 (s, 1H), 8.48 (d, /= 2.8 Hz, 1H), 8.23 (d, J = 8.4 Hz, 1H), 7.84 (dd, J1 = 8.4 Hz, J,
=2.0 Hz, 1H), 7.68 (dd, Ji = 8.4 Hz, J> = 2.0 Hz, 1H), 7.60 — 7.48 (m, 3H), 7.36 — 7.27 (m, 2H), 7.16 (t, J =
8.8 Hz, 2H), 6.45 — 6.39 (m, 2H), 3.91 (t, /= 7.2 Hz, 2H), 3.81 (t, J= 6.8 Hz, 2H), 3.47 — 3.39 (m, 2H), 2.98
—2.86 (m, 3H), 2.76 — 2.56 (m, 5H), 2.11 — 2.01 (m, 2H), 1.86 — 1.66 (m, 4H).

[1321] Example 249 Synthesis of Compound A250:

g NaBH(AcO)3, DIPEA, AcOH, DCM, rt, 1hr

[1322] Compound A250 (25 mg, yield 20.1%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 807.5 [M+H]*. '"H NMR (400 MHz, DMSO-
ds) 6 10.35 (s, 1H), 8.51 (s, 1H), 8.26 — 8.19 (m, 1H), 8.16 (s, 1H), 8.06 (d, J=2.8 Hz, 1H), 7.86 (d, J = 8.4
Hz, 1H), 7.61 — 7.52 (m, 1H), 7.51 — 7.46 (m, 1H), 7.31 (d, J = 2.0 Hz, 1H), 7.19 (t, J = 8.8 Hz, 2H), 6.85 (d,
J=9.2Hz, 1H),4.28 (d, /= 12.8 Hz, 2H), 3.72 (t, J = 6.8 Hz, 2H), 3.33 — 3.30 (m, 2H), 2.97 (s, 2H), 2.83 (t,
J=12.4Hz, 2H), 2.72 (t, J= 6.8 Hz, 2H), 2.66 — 2.61 (m, 2H) , 2.46 (s, 6H), 2.25 —2.20 (m, 2H), 1.86 — 1.74
(m, 3H), 1.16 — 1.04 (m, 2H).

[1323] Example 250 Synthesis of Compound A251:
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[1324]  Step I:
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[1325] At room temperature, 2-aminoethanol (2.69 g, 44.1 mmol) was added to a solution of 4-
methoxybenzaldehyde (5.0 g, 36.7 mmol) in ethanol (20 mL), the reaction mixture was cooled to 0°C, sodium
borohydride (1.53 g, 40.4 mmol) was added , and the mixture was stirred at room temperature for 6 h. The
reaction mixture was washed with saturated sodium bicarbonate solution (50 mL) and saturated brine (50 mL),
and then dried over anhydrous sodium sulfate. The crude product was separated for purification by silica gel
column chromatography (dichloromethane/methanol = 30:1) to give a light yellow solid A251-1 (5.94 g, yield
89%). LCMS (ESI) m/z = 182.1 [M+H]".

[1326] Step 2:

[1327] At 0°C, sulfoxide chloride (7.67 g, 64.45 mmol) was added to a solution of A251-1 (5.84 g, 32.2
mmol) in 1,2-dichloroethane (20 mL), the reaction mixture was heated to 80°C and stirred for 6 h. The reaction
mixture was concentrated, dichloromethane was added for stirring, and a white solid A251-2 (5.21 g, yield
81%) was obtained by suction filtration. LCMS (ESI) m/z = 200.1 [M+H]".

[1328] Step 3:

[1329] At room temperature, N-(tert-butoxycarbonyl)-1,4-phenylenediamine (3.91 g, 18.8 mmol) was
added to a solution of A251-2 (2.50 g, 12.5 mmol) in toluene (20 mL), the reaction mixture was heated to
130°C and stirred for 24 h. The reaction mixture was concentrated, and the crude product was separated for
purification by silica gel column chromatography (dichloromethane/methanol = 20:1) to give a light yellow
solid A251-3 (2.01 g, yield 43%). LCMS (ESI) m/z =372.1 [M+H]".

[1330] Step 4:

[1331] At room temperature, 2-chloroacrylonitrile (0.49 g, 5.55 mmol) was added to a solution of A251-3
(1.03 g, 2.77 mmol) in N,N-dimethylformamide (5 mL), and the reaction mixture was stirred at room
temperature for 12 h. The reaction mixture was concentrated, and the crude product was separated for
purification by silica gel column chromatography (dichloromethane/methanol = 30:1) to give a light yellow
solid A251-4 (0.75 g, yield 62%). LCMS (ESI) m/z = 422.9 [M+H]".

[1332] Step 5:

[1333] Compound A251-5 (123 mg, yield 22%) was synthesized according to the synthesis method of
compound A101-4 described in Example 101. LCMS (ESI) m/z = 662.1 [M+H]".

[1334] Step 6:

[1335] At room temperature, 2,3-dichloro-5,6-dicyanobenzoquinone (0.15 g, 0.66 mmol) was added to a
solution of A251-5 (1.03 g, 2.77 mmol) in dichloromethane (5 mL), and the reaction mixture was stirred at
room temperature for 12 h. The reaction mixture was concentrated, and the crude product was separated for
purification by silica gel column chromatography (dichloromethane/methanol = 30:1) to give a light yellow
solid A251-6 (28 mg, yield 31%). LCMS (ESI) m/z = 542.1 [M+H]".

[1336] Step 7:

[1337] Compound A251 (4.5 mg, yield 13.0%) was synthesized according to the synthesis method of
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compound A132 described in Example 131. LCMS (ESI) m/z = 814.2 [M+H]". '"H NMR (400 MHz, DMSO-
ds) 6 10.33 (s, 1H), 9.72 (s, 1H), 8.62 (s, 1H), 8.27 (d, J = 8.8 Hz, 1H), 8.06 (d, J = 2.8 Hz, 1H), 7.85 (dd, Ji
=8.4Hz,J; =2.0Hz, 1H), 7.73 (d, J = 8.8 Hz, 2H), 7.60 — 7.45 (m, 2H), 7.31 (d, /= 2.0 Hz, 1H), 7.16 (t, J =
8.8 Hz, 2H), 7.03 (d, J= 8.8 Hz, 2H), 6.88 (d, J=9.2 Hz, 1H), 5.03 (s, 1H), 4.32 (d, /= 12.4 Hz, 2H), 3.70 (4,
J=6.8 Hz, 2H), 3.42 (d, /= 11.2 Hz, 1H), 3.15 (d, /= 11.2 Hz, 1H), 3.00 (d, /= 10.8 Hz, 1H), 2.91 — 2.81
(m, 3H), 2.74 — 2.58 (m, 4H), 2.47 — 2.38 (m, 1H), 1.89 — 1.78 (m, 2H), 1.50 — 1.37 (m, 2H).

[1338] Example 251 Synthesis of Compound A252:
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[1339] Step 1:

[1340] Benzyl piperazine-1-carboxylate (2.19 g, 9.94 mmol), HATU (3.78 g, 9.94 mmol) and DIPEA (3.85
g, 29.82 mmol) were added to a solution of azetidine-3-carboxylic acid (2.0 g, 9.94 mmol) in N,N-
dimethylformamide (10 mL) at room temperature. The reaction mixture was stirred at room temperature for 4
h under argon protection. After the addition of water, the reaction mixture was extracted with ethyl acetate,
dried over anhydrous sodium sulfate, and concentrated under reduced pressure to give a crude product, which
was purified by column chromatography (petroleum ether/ethyl acetate = 1/1) to give a white solid A252-1
(3.9 g, yield 97.2%). LCMS (ESI) m/z = 404.2 [M+H]". 'H NMR (400 MHz, DMSO-ds) & 7.40 — 7.31 (m,
5H), 5.09 (s, 2H), 4.04 — 3.88 (m, 4H), 3.69 —3.59 (m, 1H), 3.48 —3.46 (m, 2H), 3.40 — 3.37 (m, 4H), 3.29 —
3.23 (m, 2H), 1.37 (s, 9H).

[1341] Step 2:
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[1342] At-25°C, ethylmagnesium bromide (6.34 g, 47.59 mmol) and tetraisopropy] titanate (6.76 g, 23.79
mmol) were added dropwise to a solution of compound A252-1 (3.2 g, 7.93 mmol) in tetrahydrofuran (40 mL),
and the reaction mixture was stirred at room temperature for 14 h under argon protection. The reaction mixture
was quenched with aqueous ammonium chloride solution, extracted with ethyl acetate, dried over anhydrous
sodium sulfate, and concentrated under reduced pressure to give a crude product, which was purified by
column chromatography (petroleum ether/ethyl acetate = 2/1) to give a colorless oil A252-2 (2.1 g, yield
63.7%). LCMS (ESI) m/z =416.1 [M+H]".

[1343] Step 3:

[1344] At room temperature, palladium on carbon (100 mg, 10%) was added to a solution of compound
A252-2 (1.0 g, 2.41 mmol) in tetrahydrofuran (20 mL), and the reaction mixture was stirred at room
temperature for 12 h under hydrogen protection. The reaction mixture was filtered through diatomaceous earth
to give a yellow oil A252-3 (600 mg, yield 88.6%). LCMS (ESI) m/z = 282.1 [M+H]".

[1345] Step 9:

[1346] Compound A252-9 (80 mg, yield 40%) was synthesized according to the method of compound A185
described in Example 184. LCMS (ESI) m/z = 921.2 [M+H]".

[1347] Step 10:

[1348] Trifluoromethanesulfonic acid (0.2 mL) was added to a solution of compound A252-9 (30 mg, 0.032
mmol) in trifluoroacetic acid (1 mL) at room temperature. The reaction mixture was reacted at 70°C for 1 h.
The reaction mixture was adjusted to pH about 8 by aqueous sodium bicarbonate solution, and the organic
phase was dried over sodium sulfate, concentrated, and purified by preparative chromatography to give
compound A252 (6 mg, yield 22.3%). LCMS (ESI) m/z = 801.2 [M+H]". '"H NMR (400 MHz, DMSO-ds) &
10.33 (s, 1H), 9.47 (s, 1H), 8.55 (s, 1H), 8.23 (d, J = 8.5 Hz, 1H), 8.06 (d, /= 2.7 Hz, 1H), 7.83 (dd, J1 = 8.5
Hz, J,=2.2 Hz, 1H), 7.58 — 7.46 (m, 4H), 7.29 (d, J= 2.1 Hz, 1H), 7.18 — 7.14 (m, 2H), 6.84 (d, /= 9.0 Hz,
1H), 6.39 (d, J= 8.6 Hz, 2H), 3.88 (t, J = 7.4 Hz, 2H), 3.70 (t, J = 6.7 Hz, 2H), 3.52 — 3.45 (m, 1H), 3.43 —
3.39 (m, 4H), 3.19 (t, J= 6.7 Hz, 2H), 2.71 — 2.67 (m, 6H), 0.62 — 0.55 (m, 4H).

[1349] Example 252 Synthesis of Compound A253:
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[1350] Compound A253 (13.2 mg, yield 24.6%) was synthesized according to the synthesis method of
compound A185 described in Example 184. LCMS (ESI) m/z = 787.6 [M+H]*. '"H NMR (400 MHz, DMSO-
ds) 8 10.23 (s, 1H), 9.35 (s, 1H), 8.52 (s, 1H), 8.20 (d, /= 8.5 Hz, 1H), 8.08 (s, 1H), 7.76 (dd, J1 = 8.4 Hz, J>
=2.2Hz, 1H), 7.57 (d, /= 8.3 Hz, 3H), 7.41 (q, /= 7.9 Hz, 1H), 7.19 (s, 1H), 6.87 (d, J = 20.8 Hz, 3H), 6.43
(d, J=8.3 Hz, 2H), 3.94 (s, 2H), 3.71 (t, J= 6.7 Hz, 2H), 3.48 (s, 8H), 2.96 (s, 1H), 2.74 — 2.60 (m, 4H).

[1351] Example 253 Synthesis of Compound A254:
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[1352] Compound A254 (13.2 mg, yield 12.1%) was synthesized according to the synthesis method of
compound A252 described in Example 251. LCMS (ESI) m/z = 776.3 [M+H]*. '"H NMR (400 MHz, DMSO-
ds) 5 10.31 (s, 1H), 9.50 (s, 1H), 8.58 (s, 1H), 8.25 (d, /= 8.4 Hz, 1H), 8.07 (d, J=2.4 Hz, 1H), 7.86 (dd, Ji
=8.4Hz, J; =22 Hz, 1H), 7.59 — 7.49 (m, 4H), 7.31 (d, /= 2.4 Hz, 1H), 7.18 (t, /= 7.9 Hz, 2H), 6.89 (d, J =
9.2 Hz, 13H), 6.47 (d, J=8.4 Hz, 2H), 4.61 — 4.59 (m, 1H), 4.12 (t, /= 6.0 Hz, 2H), 3.68 — 3.64 (m, 1H), 3.56
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—3.53 (m, 2H), 3.17 - 3.12 (m, 1H), 2.71 (t, J= 6.8 Hz, 2H), 1.92 — 1.89 (m, 2H), 1.50 — 1.45 (m, 2H).
[1353] Example 254 Synthesis of Compound A255:
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[1354] A255-1 (40 mg, 0.79 mmol) was dissolved in DMF (1 mL) in an ice-water bath, with triphosgene (7
mg, 0.023 mmol) added, the mixture was stirred for 2 h, and then with 1-(4-(piperazin-1-
yl)phenyl)dihydropyrimidine-2,4(1H,3H)-dione (22 mg, 0.079 mmol) added, the mixture was stirred at room
temperature for 2 h. After the reaction was completed, the mixture was quenched with water and extracted
with dichloromethane, the organic phase was spin-dried and purified by preparative reversed-phase high
pressure chromatography to give A255 (3.5 mg, yield 5%). LCMS (ESI) m/z = 808.4 [M+H]*. '"H NMR (400
MHz, DMSO-ds) 6 10.36 (s ,1H), 8.49 (s, 1H), 8.23 — 8.21 (m, 1H), 8.11 — 8.10 (m, 2H), 7.88 (d, /= 8.0 Hz,
1H), 7.68 — 7.54 (m, 2H), 7.31 — 7.30 (m, 1H), 7.21 — 7.17 (m, 2H), 6.88 (d, /= 8.4 Hz, 1H), 3.73 (t, /= 6.8
Hz, 2H), 3.53 (bs, 4H), 3.31 — 3.24 (m, 8H), 2.73 (t, J = 6.8 Hz, 2H), 2.45 (bs, 4H), 2.09 (s, 6H).

[1355] Example 255 Synthesis of Compound A256:
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[1356] Compound A256 (9.0 mg, yield 30%) was synthesized according to the synthesis method of
compound A128 described in Example 127. LCMS (ESI) m/z = 831.2 [M+H]*. "H NMR (400 MHz, DMSO-
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ds) 6 10.35 (s, 1H), 9.67 (s, 1H), 8.62 (s, 1H), 8.29 (d, /= 8.4 Hz, 1H), 8.08 (d, J = 2.8 Hz, 1H), 7.82 (dd, J;
= 8.8 Hz, J,=2.8 Hz, 1H), 7.68 — 7.64 (m, 1H), 7.51 (dd, J1 =9.2 Hz, J» = 2.8 Hz, 1H), 7.48 — 7.42 (m, 1H),
7.31(dd, J1 =8.4 Hz, ., =2.4 Hz, 1H), 7.25 — 7.20 (m, 1H), 6.95 — 6.85 (m, 4H), 4.40 — 4.30 (m, 2H), 3.81 (s,
3H), 3.73 (t, J= 6.8 Hz, 2H), 3.35 (s, 3H), 3.00 — 2.90 (m, 4H), 2.85 (t, J = 12.4 Hz, 2H), 2.73 (t, /= 6.8 Hz,
2H), 2.70 — 2.60 (m, 4H), 2.37 — 2.34 (m, 1H),1.95 — 1.85 (m, 2H), 1.50 — 1.40 (m, 2H).

[1357] Example 256 Synthesis of Compound A257:
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[1358] Compound A257 (6.0 mg, yield 9.7%) was synthesized according to the method of compound A185
described in Example 184. LCMS (ESI) m/z = 761.4 [M+H]". 'H NMR (400 MHz, DMSO-ds) & 10.32 (s,
1H), 9.66 (s, 1H), 8.62 (s, 1H), 8.30 (d, J= 8.5 Hz, 1H), 8.05 (d, J= 2.7 Hz, 1H), 7.85 (dd, J1 = 8.5 Hz, J, =
2.1 Hz, 1H), 7.58 (d, J=4.5 Hz, 1H), 7.57 - 7.51 (m, 1H), 7.48 (dd, J1 = 9.1 Hz, /,=2.8 Hz, 1H), 7.31 (d, J =
2.1 Hz, 1H), 7.29 - 7.26 (m, 1H), 7.18 — 7.14 (m, 2H), 6.87 — 6.82 (m, 2H), 4.31 (d, /= 12.5 Hz, 2H), 3.78 (s,
3H), 3.70 (t, J = 6.7 Hz, 2H), 2.92 (s, 4H), 2.85 — 2.79 (m, 2H), 2.70 (t, J = 6.7 Hz, 2H), 2.65 — 2.62 (m, 4H),
1.88 — 1.85 (m, 2H), 1.47 — 1.33 (m, 2H).

[1359] Example 257 Synthesis of Compound A258:
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[1360] Compound A258 (7 mg, yield 11%) was synthesized according to the method of compound A255
described in Example 254. LCMS (ESI) m/z = 818.2 [M+H]". 'H NMR (400 MHz, DMSO-ds) & 10.37 (s,
1H), 9.65 (s, 1H), 8.63 (s, 1H), 8.29 (d, /= 8.4 Hz, 1H), 8.12 (d, /= 2.8 Hz, 1H), 7.95 — 7.75 (m, 1H), 7.69
(d, J= 8.8 Hz, 2H), 7.63 — 7.50 (m, 2H), 7.34 (d, J = 2.0 Hz, 1H), 7.27 — 7.13 (m, 2H), 6.99 (d, J = 8.8 Hz,
2H), 6.91 (d, J= 8.8 Hz, 1H), 3.74 (t, J = 6.8 Hz, 2H), 3.63 — 3.50 (m, 4H), 3.22 — 3.04 (m, 4H), 2.73 (t, J =
6.8 Hz, 2H).

[1361] Example 258 Synthesis of Compound A259:
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[1362] Compound A259 (16.5 mg, yield 16.0%) was synthesized according to the synthesis method of
compound A202 described in Example 201 and compound A48-2 described in Example 48. LCMS (ESI) m/z
=793.3 [M+H]". "H NMR (400 MHz, DMSO-ds) 8 10.33 (s, 1H), 9.52 (s, 1H), 8.57 (s, 1H), 8.24 (d, J=8.4
Hz, 1H), 8.07 (d, J=2.8 Hz, 1H), 7.88 — 7.80 (m, 1H), 7.63 — 7.47 (m, 4H), 7.30 (d, /= 2.0 Hz, 1H), 7.16 (t,
J=28.8 Hz, 2H), 6.85 (d, /= 9.2 Hz, 1H), 6.55 — 6.49 (m, 2H), 4.00 (dd, J1 = 17.2 Hz, J> = 8.8 Hz, 2H), 3.84
(dd, J1 =21.2 Hz, J, = 8.8 Hz, 2H), 3.70 (t, J = 6.8 Hz, 2H), 3.54 — 3.44 (m, 4H), 2.91 (d, /= 26.0 Hz, 2H),
2.70 (t, J= 6.8 Hz, 2H), 2.65 — 2.60 (m, 4H).

[1363] Example 259 Synthesis of Compound A260:
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[1364] Compound A260 (10.0 mg, yield 27%) was synthesized according to the synthesis method of
compound A128 described in Example 127. LCMS (ESI) m/z = 828.3 [M+H]*. 'H NMR (400 MHz, DMSO-
ds) 6 10.42 (s, 1H), 9.47 (s, 1H), 8.54 (s, 1H), 8.26 (d, J= 8.8 Hz, 1H), 8.18 (d, /= 2.8 Hz, 1H), 7.68 — 7.62
(m, 3H), 7.59 — 7.53 (m, 1H), 7.46 (dd, J1 = 8.8 Hz, J» =2.8 Hz, 1H), 7.25 - 7.15 (m, 2H), 7.04 (d, /= 9.2 Hz,
1H), 6.80 (d, J= 2.4 Hz, 1H), 6.55 — 6.45 (m, 2H), 4.50 — 4.37 (m, 3H), 4.04 (t, /= 7.6 Hz, 2H), 3.75 (t,J =
6.8 Hz, 3H), 3.70 — 3.56 (m, 6H), 3.29 — 3.06 (m, 5H), 2.86 (d, J = 4.4 Hz, 6H), 2.75 (d, J = 6.8 Hz, 2H), 2.70
—2.65 (m, 1H), 2.36 —2.33 (m, 1H).

[1365] Example 260 Synthesis of Compound A261:
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[1366] Compound A261 (10.0 mg, yield 57%) was synthesized according to the method of compound A185
described in Example 184. LCMS (ESI) m/z = 817.3 [M+H]". '"H NMR (400 MHz, DMSO-ds) & 10.42 (s,
1H), 9.62 (s, 1H), 8.60 (s, 1H), 8.27 (d, /= 8.4 Hz, 1H), 8.17 (d, J=2.8 Hz, 1H), 7.87 — 7.81 (m, 1H), 7.70 —
7.65 (m, 1H), 7.61 (s, 1H), 7.50 — 7.42(m, 1H), 7.30 — 7.20 (m, 3H), 7.08 — 7.02 (m, 2H), 6.43 (d, /= 8.4 Hz,
1H), 4.10 — 4.02 (m, 4H), 3.78 (s, 6H), 3.76 — 3.72 (m, 4H), 3.65 — 3.62 (m, 2H), 3.20 — 3.12 (m, 1H), 2.80 —
2.74 (m, 4H).

[1367] Example 261 Synthesis of Compound A262:
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[1368] Compound A262 (1.5 mg, yield 8.3%) was synthesized according to the synthesis method of
compound A211 described in Example 210 and compound A48-2 described in Example 48. LCMS (ESI) m/z
= 805.3 [M+H]". "H NMR (400 MHz, DMSO-ds) 8 10.38 (s, 1H), 9.57 (s, 1H), 8.61 (s, 1H), 8.31 (d, J=8.4
Hz, 1H), 8.09 (d, /= 2.8 Hz, 1H), 7.88 (dd, J1 = 8.4 Hz, J, = 2.0 Hz, 1H), 7.62 — 7.50 (m, 3H), 7.33 (d, /=2.0
Hz, 1H), 7.21 (d, J= 8.7 Hz, 3H), 6.88 (d, /= 9.2 Hz, 1H), 6.39 (d, J = 8.4 Hz, 1H), 3.96 (t, J = 7.6 Hz, 2H),
3.76 (s, 3H), 3.73 (t, J= 6.8 Hz, 2H), 3.53 — 3.43 (m, 6H), 2.77 — 2.67 (m, 5H), 2.64 —2.60 (m, 2H).

[1369] Example 262 Synthesis of Compound A263:
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[1370] Compound A261 (8 mg, yield 50.9%) was synthesized according to the method of compound A249
described in Example 248. LCMS (ESI) m/z = 825.3 [M+H]". 'H NMR (400 MHz, DMSO-ds) & 10.40 (s,
1H), 9.73(s, 1H), 8.64 (s, 1H), 8.28 (d, /= 8.4 Hz, 1H), 8.11 (d, J= 2.8 Hz, 1H), 7.88 (dd, J1 = 8.4 Hz, J, =
2.0 Hz, 1H), 7.76 — 7.67 (m, 2H), 7.61 — 7.52 (m, 2H), 7.35-7.32 (m, 1H), 7.25 — 7.15 (m, 2H), 7.10 — 6.99 (m,
3H), 4.84 —4.39 (m, 1H), 4.02 — 3.78 (m, 1H), 3.74 (t, J = 6.8 Hz, 2H), 3.28 — 2.98 (m, 10H), 2.73 (t, J= 6.8
Hz, 2H), 2.06 — 1.84 (m, 1H), 1.30 — 1.24 (m, 2H).

[1371] Example 263 Synthesis of Compound A264:
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[1372] Compound A264 (19 mg, yield 43.5%) was synthesized according to the synthesis method of
compound A252 described in Example 251. LCMS (ESI) m/z = 819.3 [M+H]". '"H NMR (400 MHz, DMSO-
ds) 6 10.32 (s, 1H), 9.58 (s, 1H), 8.58 (s, 1H), 8.25 (d, J= 8.0 Hz, 1H), 8.03 (d, J = 2.8 Hz, 1H), 7.84 (dd, Ji
=8.4Hz,J; =22 Hz, 1H), 7.61 (d, /= 8.8 Hz, 2H), 7.58 — 7.50 (m, 1H), 7.48 — 7.43 (m, 1H), 7.30 (d, /=2.0
Hz, 1H), 7.16 (t,J= 8.0 Hz, 2H), 6.90 (d, /= 8.0 Hz, 2H), 6.84 (d, /= 8.0 Hz, 1H), 4.25 (s, 1H), 4.12 (bs, 1H),
3.93 —3.84 (m, 2H), 3.68 (t, J = 6.8 Hz, 2H), 3.30 — 3.25 (m, 2H), 3.09 — 3.00 (m, 4H), 2.72 — 2.64 (m, 6H),
2.34 (s, 2H), 1.60 — 1.52 (m, 4H).
[1373] Example 264 Synthesis of Compound A265:
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[1374] Compound A265 (18 mg, yield 70.7%) was synthesized according to the synthesis method of
compound A54 described in Example 54. LCMS (ESI) m/z = 792.3 [M+H]". "H NMR (400 MHz, DMSO-ds)
8 10.33 (s, 1H), 8.49 (s, 1H), 8.22 — 8.14 (m, 2H), 8.04 (d, /= 2.8 Hz, 1H), 7.85 (d, /= 8.8 Hz, 1H), 7.57 —
7.50 (m, 1H), 7.49 — 7.44 (m, 1H), 7.28 (d, J=2.0 Hz, 1H), 7.16 (t, J= 8.8 Hz, 2H), 6.84 (d, /= 8.0 Hz, 1H),
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3.72 - 3.67 (m, 2H), 3.62 — 3.43 (m, 8H), 2.73 — 2.66 (m, 2H), 2.39 (s, 6H), 1.56 — 1.46 (m, 6H), 1.44 — 1.38
(m, 2H).
[1375] Example 265 Synthesis of Compound A266:
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[1376] To a solution of compound A150 (150 mg, 0.19 mmol) in 1,4-dioxane (2 mL) were added
dimethylphosphine oxide (30 mg, 0.38 mmol), tris(dibenzylideneacetone)dipalladium (87 mg, 0.10 mmol),
4,5-bis(diphenylphosphino)-9,9-dimethylxanthene (55 mg, 0.1 mmol) and triethylamine (48 mg, 0.48 mmol)
at room temperature. The mixture was reacted under microwave conditions at 100°C for 1.5 h under argon
protection. After the addition of water, the reaction mixture was extracted with dichloromethane, washed with
saturated brine, dried over anhydrous sodium sulfate, and concentrated under reduced pressure. The residue
was separated for purification by reverse phase chromatography (acetonitrile/10 M aqueous ammonium
bicarbonate solution) to give a yellow solid A266 (22 mg, yield 14%). LCMS (ESI) m/z = 831.3 [M+H]".'H
NMR (400 MHz, DMSO-ds) 6 10.37 (s, 1H), 9.62 (s, 1H), 8.63 (s, 1H), 8.45 — 8.29 (m, 1H), 8.19 — 8.10 (m,
1H), 8.08 (d, /= 2.4 Hz, 1H), 7.76 — 7.62 (m, 3H), 7.61 — 7.47 (m, 2H), 7.19 (t, J = 8.8 Hz, 2H), 6.99 — 6.83
(m, 3H), 4.45 — 4.24 (m, 2H), 3.73 (t, /= 6.8 Hz, 2H), 3.10 (s, 4H), 2.92 — 2.79 (m, 2H), 2.79 — 2.59 (m, 6H),
1.99 — 1.83 (m, 2H), 1.77 — 1.60 (m, 6H), 1.56 — 1.38 (m, 2H).

[1377] Example 266 Synthesis of Compound A267:
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[1378] Step 1:

[1379] To 1-(6-fluoropyridin-3-yl)-3-(4-methoxybenzyl)dihydropyrimidine-2,4(1H,3H)-dione (300 mg,
1.43 mmol) in dimethyl sulfoxide (6 mL), 5,8-dioxa-2-azaspiro[3.4]octane (326 mg, 2.15 mmol, HCI salt) and
DIPEA (463 mg, 3.59 mmol) were added at room temperature. The reaction mixture was stirred at 150°C for
1 h under microwave conditions. After the addition of water, the reaction mixture was extracted with
dichloromethane, washed with saturated brine, dried over anhydrous sodium sulfate, concentrated under
reduced pressure, and the residue was separated for purification by silica gel column chromatography to give
a yellow solid A267-1 (230 mg, yield 53%). LCMS (ESI) m/z = 305.3 [M+H]".

[1380] Step 2:

[1381]  Trifluoromethanesulfonic acid (0.5 mL) was added to a solution of compound A267-1 (230 mg, 0.76
mmol) in trifluoroacetic acid (2.5 mL) at room temperature. The reaction mixture was stirred at 70°C for 3 h.
The reaction mixture was quenched with saturated aqueous sodium bicarbonate solution, extracted with

dichloromethane, washed with saturated brine, dried over anhydrous sodium sulfate, and concentrated under
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reduced pressure. The residue was purified by silica gel column chromatography to give a gray solid A26-2
(75 mg, yield 38%). LCMS (ESI) m/z =261.2 [M+H]*.

[1382] Step 3:

[1383] To a solution of compound 4-aminobenzyl alcohol (2 g, 16.24 mmol) in tetrahydrofuran (20 mL),
N,N'-di-Boc-1H-1-guanidinopyrazole (5.04 g, 16.24 mmol) was added at room temperature. The reaction
mixture was stirred at room temperature for 16 h. The reaction mixture was concentrated under reduced
pressure, and the residue was separated for purification by silica gel column chromatography to give a yellow
oily liquid A267-3 (3.75 g, yield 63%). LCMS (ESI) m/z = 366.3 [M+H]".

[1384] Step 4:

[1385] Trifluoroacetic acid (19 mL) was added to a solution of compound A267-3 (3.75 g, 10.26 mmol) in
dichloromethane (38 mL) at room temperature. The reaction mixture was stirred at room temperature for 2 h.
The reaction mixture was concentrated under reduced pressure to give a brown-yellow liquid A267-4 (5.7 g,
yield 100%, crude product). LCMS (ESI) m/z = 166.2 [M+H]".

[1386] Step 5:

[1387] To a solution of compound A267-4 (1.16 g, 4.16 mmol, TFA salt) in ethanol (20 mL) were added
SM4 (1 g, 2.77 mmol) and potassium carbonate (1.15 g, 8.32 mmol) at room temperature. The reaction mixture
was heated to 70°C and stirred for 16 h. After the addition of water, the reaction mixture was extracted with
ethyl acetate, washed with saturated brine, dried over anhydrous sodium sulfate, concentrated under reduced
pressure, and the residue was separated for purification by silica gel column chromatography to give a brown-
yellow solid A267-5 (794 mg, yield 62%). LCMS (ESI) m/z = 463.3 [M+H]".

[1388] Step 6:

[1389] Thionyl chloride (56 mg, 0.47 mmol) and N, N-dimethylformamide (0.1 mL) were added to a solution
of compound A267-5 (108 mg, 0.23 mmol) in dichloromethane (2 mL) at room temperature. The reaction
mixture was stirred at room temperature for 2 h. The reaction mixture was concentrated under reduced pressure
to give a brown-yellow liquid A267-6 (134 mg, yield 100%, crude product). LCMS (ESI) m/z=481.2 [M+H]".
[1390] Step 7:

[1391] Sodium hydride (17 mg, 0.42 mmol, 60%) was added to a solution of compound tert-butyl 3-oxo-1-
piperazinecarboxylate (42 mg, 0.21 mmol) in tetrahydrofuran (3 mL) under argon protection at 0°C. The
reaction mixture was stirred at 0°C for 1 h. With compound A267-6 (80 mg, 0.14 mmol) added, the reaction
mixture was stirred at room temperature for 3 h. After the addition of water, the reaction mixture was extracted
with dichloromethane, washed with saturated brine, dried over anhydrous sodium sulfate, filtered,
concentrated, and the residue was separated for purification by silica gel column chromatography to give a
white solid A267-7 (90 mg, yield 100%, crude product). LCMS (ESI) m/z = 645.3 [M+H]".

[1392] Step 8:

[1393] HCI (1 mL, 4.0 M in 1,4-dioxane) was added to a dichloromethane solution (2 mL) of compound
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A267-7 (166 mg, 0.26 mmol), and the reaction mixture was stirred at room temperature for 2 h. The reaction
mixture was directly spin-dried to give a white solid A267-8 (120 mg, yield 86%, crude product). LCMS (ESI)
m/z = 545.1 [M+H]".

[1394] Step 9:

[1395] A267-2 (30 mg, 0.12 mmol) and acetic acid (0.1 mL) were added to a solution of compound A267-
8 (42 mg, 0.08 mmol) in dichloromethane (2 mL), and sodium cyanoborohydride (14 mg, 0.23 mmol) was
added after stirring the reaction mixture at room temperature for 1 h. The reaction mixture was stirred at room
temperature for 6 h. After the addition of water, the reaction mixture was extracted with dichloromethane,
washed with saturated brine, dried over anhydrous sodium sulfate, filtered and concentrated. The residue was
separated for purification by reverse phase chromatography (acetonitrile/10 M aqueous ammonium
bicarbonate solution) to give a yellow solid A267 (10 mg, yield 16%). LCMS (ESI) m/z = 789.3 [M+H]". 'H
NMR (400 MHz, DMSO-ds) 5 10.36 (s, 1H), 9.91 (s, 1H), 8.68 (s, 1H), 8.30 (d, /= 8.8 Hz, 1H), 8.03 (d, J =
2.4 Hz, 1H), 7.95 - 7.85 (m, 1H), 7.81 (d, J = 8.4 Hz, 2H), 7.65 — 7.44 (m, 2H), 7.34 (d, /= 2.0 Hz, 1H), 7.30
—7.11 (m, 4H), 6.41 (d, J= 8.8 Hz, 1H), 4.50 (s, 2H), 4.02 (t, /= 8.0 Hz, 2H), 3.87 — 3.75 (m, 2H), 3.70 (t, J
= 6.8 Hz, 2H), 3.28 — 3.19 (m, 2H), 3.14 (s, 2H), 2.79 — 2.59 (m, 4H).

[1396] Example 267 Synthesis of Compound A268:
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[1397] Compound A268 (18 mg, yield 34.2%) was synthesized according to the synthesis method of
compound A266 described in Example 265. LCMS (ESI) m/z = 845.4 [M+H]*. "H NMR (400 MHz, DMSO-
ds) 6 10.38 (s, 1H), 9.98 (s, 1H), 8.72 (s, 1H), 8.41 — 8.37 (m, 1H), 8.20 — 8.12 (m, 1H), 8.09 (d, /= 2.7 Hz,
1H), 7.85 (d, J= 8.9 Hz, 2H), 7.76 — 7.71 (m, 1H), 7.61 — 7.49 (m, 2H), 7.33 — 7.26 (m, 2H), 7.24 — 7.14 (m,
2H), 6.91 (d, /= 9.2 Hz, 1H), 4.39 — 4.30 (m, 2H), 3.73 (t, J= 6.8 Hz, 2H), 3.66 — 3.59 (m, 2H), 3.33 (s, 2H),
2.94 —2.82 (m, 4H), 2.73 (t, J = 6.8 Hz, 2H), 2.65 — 2.57 (m, 1H), 1.98 — 1.88 (m, 2H), 1.76 — 1.62 (m, 6H),
1.52 — 1.37 (m, 2H).

[1398] Example 268 Synthesis of Compound A269:

O \ o5

N N N (o)

ataets o OO
e}

N N

Pd,(dba)3, TEA Xantphos o

DMSO0,110°C,2h

N
4 D—NH
=N
A269

[1399] Compound A269 (23.0 mg, yield 21%) was synthesized according to the synthesis method of
compound A266 described in Example 265. LCMS (ESI) m/z = 817.4 [M+H]*. '"H NMR (400 MHz, DMSO-

398



ds) 6 10.37 (s, 1H), 9.51 (s, 1H), 8.60 (s, 1H), 8.34 (dd, J; = 8.0 Hz, J> = 2.8 Hz,1H), 8.18 — 8.10 (m, 1H), 8.07
(d,J=11.2 Hz, 1H), 7.71 (d, J= 11.6 Hz, 1H), 7.61 — 7.52 (m, 4H), 7.25 — 7.17 (m, 2H), 6.88 (d, /= 9.2 Hz,
1H), 6.47 — 6.43 (m, 2H), 3.94 (t, J= 7.2 Hz, 2H), 3.73 (t, J = 6.8 Hz, 2H), 3.55 — 3.49 (m, 4H), 3.48 — 3.45
(m, 2H), 3.05 — 2.95 (m, 1H), 2.72 (t, ] = 6.8 Hz, 2H), 2.65 (d, J= 7.2 Hz, 2H), 1.75 — 1.65 (m, 4H).

[1400] Example 269 Synthesis of Compound A270:

[1401] Compound A270 (15 mg, yield 63.4%) was synthesized according to the synthesis method of
compound A1 described in Example 1. LCMS (ESI) m/z = 821.2 [M+H]*. "H NMR (400 MHz, DMSO-ds) &
10.34 (s, 1H), 8.49 (s, 1H), 8.22 — 8.13 (m, 2H), 8.05 (d, /=2.8 Hz, 1H), 7.85 —7.81 (m, 1H), 7.58 — 7.46 (m,
2H), 7.28 (d,J=2.0 Hz, 1H), 7.20 — 7.12 (m, 2H), 6.86 (d, J = 8.0 Hz, 1H), 4.35 — 4.25 (m, 2H), 4.22 (s, 1H),
3.98 (s, 1H), 3.83 (s, 1H), 3.74 — 3.65 (m, 3H), 3.42 (s, 1H), 2.98 — 2.85 (m, 3H), 2.69 (t, J = 8.0 Hz, 2H), 2.45
(s, 6H), 1.74 — 1.63 (m, 2H), 1.60 — 1.45 (m, 2H).

[1402] Example 270 Synthesis of Compound A271:
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[1403] Compound A271 (2 mg, yield 12%) was synthesized according to the synthesis method of compound
A252 described in Example 251. LCMS (ESI) m/z = 788.3 [M+H]". '"H NMR (400 MHz, DMSO-d;) & 10.36
(s, 1H), 9.61 (s, 1H), 8.61 (s, 1H), 8.28 (d, /=8.4 Hz, 1H), 8.07 (d, /= 2.8 Hz, 1H), 7.91 — 7.83 (m, 1H), 7.64
(d, J=8.8 Hz, 2H), 7.61 — 7.53 (m, 1H), 7.53 — 7.45 (m, 1H), 7.33 (d, J= 2.5 Hz, 1H), 7.28 — 7.13 (m, 2H),
6.94 (d, J=9.2 Hz, 2H), 6.87 (d, /= 9.2 Hz, 1H), 4.50 — 4.18 (m, 2H), 3.80 — 3.57 (m, 4H), 2.86 — 2.64 (m,
4H), 2.63 — 2.55 (m, 2H), 2.10 — 1.98 (m, 1H), 1.91 — 1.68 (m, 4H), 1.37 — 1.30 (m, 2H), 1.25 - 1.20 (m, 2H),
0.96 —0.76 (m, 1H).
[1404] Example 271 Synthesis of Compound A272:
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A272

[1405] Compound A272 (9 mg, yield 21%) was synthesized according to the synthesis method of compound
A132 described in Example 131. LCMS (ESI) m/z = 825.3 [M+H]". '"H NMR (400 MHz, DMSO-ds) & 10.37
(s, 1H), 8.51 (s, 1H), 8.31 —8.13 (m, 2H), 8.09 (d, J=2.4 Hz, 1H), 7.91 — 7.77 (m, 1H), 7.65 — 7.49 (m, 2H),
7.31(d,J=2.0Hz, 1H), 7.19 (t, /= 9.2 Hz, 2H), 6.93 (d, /= 9.2 Hz, 1H), 4.14 — 3.94 (m, 2H), 3.72 (t, J =
6.4 Hz, 2H), 3.34 — 3.29 (m, 2H), 3.29 — 3.18 (m, 2H), 3.11 (s, 2H), 2.83 — 2.60 (m, 6H), 2.46 (s, 6H), 2.00 —
1.84 (m, 2H), 1.82 — 1.54 (m, 2H).

[1406] Example 272 Synthesis of Compound A273:

DIPEA

N= O)ﬁNH DMSO, 150 °C, 1 h, mw N= O/fNH DCM, rt, 2h N= O/fNH
o}
N._NH

Cl HATU, DIPEA ‘

A273

[1407] Compound A273 (10 mg, yield 29%) was synthesized according to the synthesis method of
compound A54 described in Example 54. LCMS (ESI) m/z = 806.4 [M+H]". "H NMR (400 MHz, DMSO-ds)
8 10.35 (s, 1H), 8.51 (s, 1H), 8.29 — 8.15 (m, 2H), 8.06 (d, J=2.8 Hz, 1H), 7.87 (d, /= 8.4 Hz, 1H), 7.62 —
7.52 (m, 1H), 7.52 — 7.44 (m, 1H), 7.31 (d, J=2.0 Hz, 1H), 7.19 (t, J= 8.8 Hz, 2H), 6.86 (d, /= 9.2 Hz, 1H),
4.51 —4.25 (m, 3H), 4.22 — 4.02 (m, 1H), 3.71 (t, /= 6.8 Hz, 2H), 3.12 — 2.91 (m, 1H), 2.83 — 2.65 (m, 4H),
2.46 —2.33 (m, 6H), 1.89 — 1.65 (m, 4H), 1.46 — 1.29 (m, 2H), 1.29 — 0.92 (m, 4H).

[1408] Example 273 Synthesis of Compound A274:
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[1409] Compound A274 (12.0 mg, yield 46%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 789.3 [M+H]*. 'H NMR (400 MHz, DMSO-
ds) 6 10.37 (s, 1H), 9.67 (s, 1H), 8.62 (s, 1H), 8.28 (d, J= 8.4 Hz, 1H), 8.06 (d, J = 2.8 Hz, 1H), 7.88 (dd, Ji
= 8.0 Hz, J, =2.8 Hz, 1H), 7.64 — 7.54 (m, 2H), 7.61 — 7.51 (m, 2H), 7.34 (d, J=2.4 Hz, 1H), 7.25 — 7.18 (mm,
2H), 6.99 (d, J=9.2 Hz, 2H), 6.48 (d, /= 8.8 Hz, 1H), 4.18 (t, J = 8.4 Hz, 2H), 4.08 (t, /= 6.8 Hz, 2H), 3.98
—3.90 (m, 1H), 3.72 (t, J= 6.8 Hz, 2H), 3.69 — 3.65 (m, 2H), 3.55 — 3.50 (m, 2H), 3.15 — 3.07 (m, 4H), 2.73
(t, J= 6.4 Hz, 2H).

[1410] Example 274 Synthesis of Compound A275:

Boc—N  NH
_ — —
O:CNQNWO NaCNBH Boc—N N{:NAQleO _TFA
N J—NH DCM,26°C,2h ~— N J—NH DCM,26°C,2h
o] o]

NH
=N SM1 O N‘CN—Q—NWO
-
N \N{)\,ON/—%O HATU,DIPEA /fNH
~— N J—NH DMF,26°C,2h
0
A275

[1411] Compound A275 (12 mg, yield 44%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 779.2 [M+H]*. "H NMR (400 MHz, DMSO-
ds) 8 10.36 (s, 1H), 8.51 (s, 1H), 8.27 — 8.20 (m, 2H), 8.04 (d, /=2.8 Hz, 1H), 7.87 (d, /= 8.8 Hz, 1H), 7.57
(t,J=8.4 Hz, 1H), 7.52 (dd, J: = 8.0 Hz, /, = 2.8 Hz, 1H), 7.31 (d, /J=2.4 Hz, 1H), 7.25 - 7.15 (m, 2H), 6.44
(d,J=8.8Hz, 1H), 4.03 (t,J= 7.6 Hz, 2H), 3.82 —3.77 (m, 2H), 3.71 (t, /= 6.8 Hz, 2H), 3.64 — 3.60 (m, 2H),
3.50 —3.45 (m, 2H), 2.73 (t, /= 6.4 Hz, 2H), 2.42 (s, 6H), 2.38 — 2.30 (m, 2H), 2.08 — 1.97 (m, 1H), 1.29 —
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1.20 (m, 2H).
[1412] Example 275 Synthesis of Compound A276:

o
c. 0
0:<:N’Cbz Cl\)km \_q NaH. THF
Boc—NH  NH, Boc—NH HN{:N*Cbz Boc—NH NQN,CDZ e,
— AC%EM N?-tB':éAﬁo)s — TEA, DCM, 1t, 4 hr / rt, 16 hr
, I, r
A276-1 A276-2

o]

0
Hg, PdIC ~~ DIPEA. DMSO _ —~ - |7, B
N{:,QH —DIPEADMSO » goc N N—~<N— )N o
) s \

. _op, — > Boc—N
Boc N\_/NQN CZ \leOH, rt, 16 hr MW, 150 °C, 1 hr J—NH DCM, rt, 1 hr
0

A276-3

cl
F cl
0 @ d 0
~ = F N/:‘«/ N-NH N N&N‘@*N%O
HN N{:N@N%/—N}TO =N _/ \N_? N
d Nal, DIEA, DMSO, 60 °C, 2 hr 0

[1413] Step 1:

[1414]  Acetic acid (1.50 g, 24.97 mmol) and sodium borohydride acetate (7.94 g, 37.45 mmol) were added
to a solution of 1-benzyloxycarbonylazetidin-3-one (2.56 g, 12.48 mmol) and N-tert-butoxycarbonyl-1,2-
ethylenediamine (2 g, 12.48 mmol) in dichloromethane (50 mL). The reaction mixture was stirred at room
temperature for 16 h. After LCMS showed that the reaction was complete, the reaction mixture was quenched
with saturated sodium bicarbonate, extracted with dichloromethane, and the organic phase was spin-dried and
purified by column chromatography to give A276-1 (2.7 g, yield 61.90%). LCMS (ESI) m/z = 350.3 [M+H]".
[1415] Step 2:

[1416] Chloroacetyl chloride (892.10 mg, 7.90 mmol, 629.57 uL) was added to a solution of A276-1 (2.3
g, 6.58 mmol) and triethylamine (1.33 g, 13.16 mmol, 1.83 mL) in dichloromethane (30 mL), and the reaction
mixture was stirred at room temperature for 4 h. After LCMS showed that the reaction was complete, the
reaction mixture was quenched with saturated sodium bicarbonate, extracted with ethyl acetate, and the organic
phase was spin-dried and purified by column chromatography to give A276-2 (1.6 g, yield 57.07%). LCMS
(ESD m/z = 426.3 [M+H]".

[1417] Step 3:

[1418] Sodium hydride (169.04 mg, 4.23 mmol, 60% purity) was added to a solution of A276-2 (1.5 g, 3.52
mmol) in tetrahydrofuran (80 mL) at 0°C, and the reaction mixture was stirred at room temperature for 16 h.
After LCMS showed that the reaction was complete, the reaction mixture was quenched with ice-cold saturated
ammonium chloride and extracted with ethyl acetate. The organic phase was spin-dried and purified by column
chromatography to give A276-3 (1.3 g, yield 94.78%). LCMS (ESI) m/z = 390.4 [M+H]".

[1419] Step 4:

[1420] Compound A276 (5 mg, yield 3%) was synthesized according to the synthesis method of compound
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A101 described in Example 101. LCMS (ESI) m/z = 789.3 [M+H]". 'H NMR (400 MHz, DMSO-ds) 4 10.37
(s, 1H), 9.91 (s, 1H), 8.69 (s, 1H), 8.32 (d, /= 8.4 Hz, 1H), 8.06 (d, /= 2.4 Hz, 1H), 7.90 (dd, J1 = 8.4 Hz, J»
=2.0 Hz, 1H), 7.82 (d, J = 8.4 Hz, 2H), 7.61 — 7.52 (m, 2H), 7.35 (d, /= 2.4 Hz, 1H), 7.31 — 7.26 (m, 2H),
7.24 —7.15 (m, 2H), 6.47 (d, J= 8.8 Hz, 1H), 5.30-5.22 (m, 1H), 4.15 (t,J = 8.4 Hz, 2H), 4.09 — 4.02 (m, 2H),
3.71 (t, J= 6.8 Hz, 2H), 3.54 (s, 2H), 3.52 — 3.48 (m, 2H), 3.06 (s, 2H), 2.74 — 2.68 (m, 4H).

[1421] Example 276 Synthesis of Compound A277:

Q 0 ? [0} ° (0] ? Q
HN PdIC, H, N

N N NH,CN, TsOH
K,CO3, DMF, MeOH/EA, rt, 16 hr i-PrOH, 80 °C, 16 hr
OzN 80 °C, 4 hr HN
O:N H,N SnH
HoN
cl
) R Q
O 0 OH
|
FONC( ° X
N N T N
K,COs3, EtOH, 80 °C, 8 hr DCM, t, 1 hr Q

/N =
HN. N N/_\FO
(AR J—NH

(0]

DIPEA, HATU, DMF, rt, 1 hr

A277

[1422] Compound A277 (17 mg, yield 58.2%) was synthesized according to the synthesis method of
compound A185 described in Example 184. LCMS (ESI) m/z = 817.4 [M+H]*. '"H NMR (400 MHz, DMSO-
ds) 6 10.39 (s, 1H), 9.62 (s, 1H), 8.61 (s, 1H), 8.28 (d, /= 8.4 Hz, 1H), 8.13 (d, /= 2.8 Hz, 1H), 7.88 (dd, Ji
=8.4 Hz, J,=2.0 Hz, 1H), 7.67 — 7.62 (m, 2H), 7.59 — 7.54 (m, 2H), 7.33 (d, J=2.2 Hz, 1H), 7.23 — 7.15 (mm,
2H), 6.98 — 6.89 (m, 3H), 3.74 (t, /= 6.8 Hz, 2H), 3.72 — 3.68 (m, 2H), 3.67 — 3.64 (m, 2H), 3.62 — 3.56 (m,
4H), 3.54 — 3.48 (m, 2H), 2.89 — 2.79 (m, 1H), 2.75 — 2.69 (m, 4H), 1.80 — 1.73 (m, 4H).

[1423] Example 277 Synthesis of Compound A278:
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[1424] Compound A278 (15.0 mg, yield 25%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 796.4 [M+H]*. 'H NMR (400 MHz, DMSO-
ds) 6 10.37 (s, 1H), 8.53 (s, 1H), 8.16 (s, 1H), 8.09 (d, J= 2.8 Hz, 1H), 8.05 - 7.98 (m, 1H), 7.97 (d, J = 3.2
Hz, 1H), 7.94 — 7.89 (m, 2H), 7.53 (dd, J1 = 8.0 Hz, J» = 2.8 Hz, 1H), 6.93 (d, /= 9.2 Hz, 1H), 4.81 (d, J =
10.4 Hz, 1H), 4.08 —4.01 (m, 2H), 3.86 —3.82 (m, 1H), 3.73 (t, /= 6.8 Hz, 2H), 3.35 — 3.25 (m, 4H), 3.10 (s,
2H), 2.78 (t, J= 5.6 Hz, 2H), 2.75 — 2.67 (m, 3H), 2.60 (bs, 1H), 2.43 (s, 6H), 1.95 — 185 (m, 2H).

[1425] Example 278 Synthesis of Compound A279:

o= A279 O=<N

/ HN

PME O O

[1426] Compound A279 (8.1 mg, yield 42.3%) was synthesized according to the synthesis method of
compound A68 described in Example 68 and compound A70-4 described in Example 70. LCMS (ESI) m/z
=793.2 [M+H]". "H NMR (400 MHz, DMSO-ds)  10.33 (s, 1H), 8.49 (s, 1H), 8.18 (s, 1H), 8.00 (d, J = 2.8
Hz, 1H), 7.85 (d, J= 8.4 Hz, 1H), 7.58 (s, |H), 7.60 — 7.48 (m, 1H), 7.47 (dd, /= 8.8, 2.8 Hz, 1H), 7.28 (d, J
=2.0 Hz, 1H), 7.16 (t, J = 8.8 Hz, 2H), 6.38 (d, /= 8.8 Hz, 1H), 4.03 (t, /= 8.0 Hz, 2H), 3.67 (t, /= 6.8 Hz,
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2H), 3.63 — 3.55 (m, 4H), 3.49 — 3.41 (m, 2H), 2.97 — 2.89 (m, 1H), 2.69 (t, J= 6.8 Hz, 2H), 2.60 (d, /= 7.2
Hz, 2H), 2.42 — 2.32 (m, 10H).
[1427] Example 279 Synthesis of Compound A280:

NH
o:{) . ~
/_&>Nzi§ cl j(~§><i>“ N/ hgii;kao

DMF

[1428] Compound A280 (10.3 mg, yield 39.9%) was synthesized according to the synthesis method of
compound A1 described in Example 1. LCMS (ESI) m/z = 792.2 [M+H]*. "H NMR (400 MHz, DMSO-ds) &
10.34 (s, 1H), 8.50 (s, 1H), 8.20 — 8.08 (m, 2H), 8.05 (d, J=2.8 Hz, 1H), 7.97 (d, /= 2.0 Hz, 1H), 7.94 (d, J
= 3.2 Hz, 1H), 7.90 — 7.84 (m, 2H), 7.51 — 7.46 (m, 1H), 6.86 (d, /= 8.0 Hz, 1H), 4.78 (d, /= 11.6 Hz, 1H),
4.34 —4.25 (m, 2H), 4.21 (s, 1H), 3.97 (s, 1H), 3.84 — 3.78 (m, 2H), 3.73 — 3.63 (m, 3H), 3.42 — 3.37 (m, 1H),
2.98 —2.84 (m, 3H), 2.69 (t, J= 6.8 Hz, 2H), 2.42 (s, 6H), 1.72 — 1.62 (m, 2H), 1.58 — 1.45 (m, 2H).

[1429] Example 280 Synthesis of Compound A281:

F
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o
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e
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cl { [N]
N N
H

[1430] Compound A281 (11 mg, yield 39.9%) was synthesized according to the synthesis method of
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compound A211 described in Example 210. LCMS (ESI) m/z = 791.2 [M+H]". '"H NMR (400 MHz, DMSO-
ds) 8 10.37 (s, 1H), 9.22 (s, 1H), 8.58 (s, 1H), 8.25 (d, J= 8.4 Hz, 1H), 8.09 (d, /=2.8 Hz, 1H), 7.87 (dd, J1 =
8.4 Hz, J, = 2.0 Hz, 1H), 7.59 — 7.51 (m, 4H), 7.32 (d, /= 2.4 Hz, 1H), 7.19 (t, /= 3.0 Hz, 2H), 6.86 (d, J =
8.0 Hz, 1H), 6.47 (d, J = 8.8 Hz, 2H), 5.53 (s, 1H), 3.89 — 3.88 (m, 2H), 3.72 (t, J = 6.8 Hz, 2H), 3.58 — 3.56
(m, 2H), 3.52 — 3.49 (m, 4H), 2.74 — 2.65 (m, 8H).

[1431] Example 281 Synthesis of Compound A282:
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A282

[1432] Compound A282 (12.4 mg, yield 24.3%) was synthesized according to the synthesis method of
compound A211 described in Example 210. LCMS (ESI) m/z = 774.2 [M+H]". '"H NMR (400 MHz, DMSO-
ds) 6 10.34 (s, 1H), 9.92 (s, 1H), 8.68 (s, 1H), 8.20 (d, J = 8.0 Hz, 1H), 8.06 (d, J= 2.0 Hz, 1H), 8.00 (d, J =
2.0 Hz, IH), 7.95 - 7.93 (m, 1H), 7.91 — 7.87 (m, 2H), 7.81 — 7.75 (m, 2H), 7.51 — 7.46 (m, 1H), 7.23 (d, J =
8.0 Hz, 2H), 6.88 (d, J = 8.0 Hz, 1H), 4.87 (d, J = 12.0 Hz, 1H), 4.36 — 4.25 (m, 2H), 3.88 (d, /= 12.0 Hz,
1H), 3.70 (t, J = 6.8 Hz, 2H), 3.63 — 3.53 (m, 2H), 3.29 (s, 2H), 2.90 — 2.79 (m, 4H), 2.70 (t, /= 6.8 Hz, 2H),
2.62 —2.53 (m, 1H), 1.95 — 1.84 (m, 2H), 1.48 — 1.34 (m, 2H).
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[1433] Example 282 Synthesis of Compound A283:

Cl NH
F =<
St

— / NFNH

g DIEA, ACOH, NaBH(AcO)3, DCM, rt, 1 hr

[1434] Compound A283 (5 mg, yield 13%) was synthesized according to the synthesis method of compound
A132 described in Example 131. LCMS (ESI) m/z = 821.4 [M+H]". '"H NMR (400 MHz, DMSO-ds) 6 10.37
(s, 1H), 8.53 (s, 1H), 8.21 (s, 2H), 8.06 (d, /= 2.8 Hz, 1H), 7.87 (d, /= 8.4 Hz, 1H), 7.61 — 7.53 (m, 1H), 7.52
—7.47 (m, 1H), 7.32 — 7.29 (m, 1H), 7.23 — 7.16 (m, 2H), 6.86 (d, /= 9.2 Hz, 1H), 4.28 (d, /= 12.8 Hz, 2H),
3.72 (t, J= 6.8 Hz, 2H), 3.43 (s, 4H), 2.84 (t, /= 12.4 Hz, 2H), 2.72 (t, J= 6.8 Hz, 2H), 2.65 (s, 6H), 2.33 —
2.27 (m, 2H), 1.91 — 1.69 (m, 3H), 1.16 — 1.02 (m, 2H).

[1435] Example 283 Synthesis of Compound A284:

o) N o, =
OH HN\_/N—@*N%/_’}H:O N NQNWO
d — N J—NH
(o] HATU,DIPEA (o]
N N

DMF

[1436] Compound A284 (11.6 mg, yield 53.1%) was synthesized according to the synthesis method of
compound A1 described in Example 1. LCMS (ESI) m/z = 821.3 [M+H]*. 'H NMR (400 MHz, DMSO-ds) &
10.36 (s, 1H), 8.48 (s, 1H), 8.25 — 8.16 (m, 1H), 8.12 (s, 1H), 8.09 (d, J = 2.8 Hz, 1H), 7.86 — 7.80 (m, 1H),
7.58 — 7.50 (m, 2H), 7.28 (d, J = 2.0 Hz, 1H), 7.21 — 7.12 (m, 2H), 6.89 (d, J = 8.0 Hz, 1H), 3.71 (t, J= 6.8
Hz, 2H), 3.63 (s, 2H), 3.61 — 3.52 (m, 4H), 3.50 — 3.45 (m, 2H), 3.32 — 3.19 (m, 5H), 2.70 (t, /= 6.8 Hz, 2H),
2.45-2.39 (m, 6H), 2.35 — 2.23 (m, 2H), 1.96 — 1.88 (m, 1H), 1.79 — 1.66 (m, 1H).

[1437] Example 284 Synthesis of Compound A285:
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[1438] Compound A285 (3 mg, yield 11.1%) was synthesized according to the synthesis method of
compound A185 described in Example 184. LCMS (ESI) m/z = 819.3 [M+H]".'"H NMR (400 MHz, DMSO-
ds) 6 10.39 (s, 1H), 9.67 (s, 1H), 8.62 (s, 1H), 8.29 (d, /= 8.4 Hz, 1H), 8.13 (d, /= 2.0 Hz, 1H), 7.88 (dd, J, =
8.4 Hz, J, = 2.0 Hz, 1H), 7.69 — 7.67 (m, 2H), 7.58 — 7.55 (m, 2H), 7.33 (d, /= 2.0 Hz, 1H), 7.21 - 7.17 (m,
2H), 7.00 — 6.93 (m, 3H), 4.42 — 4.39 (m, 1H), 4.21 — 4.18 (m, 1H), 4.08 —3.98 (m, 2H), 3.75 — 3.65 (m, 7H),
3.20 - 2.95 (m, 6H), 2.73 (t, J=6.8 Hz, 2H).
[1439] Example 285 Synthesis of Compound A286:

+-DMACH B°°\N/\
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A286
[1440] Compound A286 (50.0 mg, yield 42%) was synthesized according to the method of compound A101
described in Example 101. LCMS (ESI) m/z = 794.2 [M+H]". '"H NMR (400 MHz, DMSO-ds) & 10.45 (s,
1H), 9.54 (s, 1H), 8.57 (s, 1H), 8.35 (s, 2H), 8.24 (d, J = 8.5 Hz, 1H), 7.84 (dd, J1 = 8.4 Hz, J» = 2.2 Hz, 1H),
7.66 — 7.50 (m, 3H), 7.30 (d, J = 2.1 Hz, 1H), 7.21 — 7.13 (m, 2H), 6.52 (d, J = 8.5 Hz, 2H), 4.04 — 3.97 (m,
2H), 3.87 — 3.80 (m, 2H), 3.75 — 3.70 (m, 6H), 2.94 (s, 1H), 2.87 (s, 1H), 2.71 (t,J= 6.7 Hz, 2H), 2.60 — 2.58
(m, 4H).
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[1441] Example 286 Synthesis of Compound A287:

Q A M
OH /\ N N N/—>:0
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A287

[1442] Compound A287 (20 mg, yield 62.7%) was synthesized according to the synthesis method of
compound A1 described in Example 1. LCMS (ESI) m/z = 892.4 [M+H]". '"H NMR (400 MHz, DMSO-d) &
10.46 (s, 1H), 9.64 (s, 1H), 8.62 (s, 1H), 8.29 (d, J = 8.4 Hz, 1H), 7.89 (dd, Ji= 8.4 Hz, J» = 2.0 Hz Hz, 1H),
7.75 (dd, J1=13.2 Hz, J» = 2.4 Hz, 1H), 7.69 ( Ji1= 8.4 Hz, J, = 2.0 Hz , 1H), 7.63 (m, 2H), 7.63 — 7.54 (m,
3H), 7.34 (d, J = 2.0 Hz, 1H), 7.24 — 7.15 (m, 2H), 6.97 (d, J= 8.8 Hz, 2H), 3.84 (t, /= 6.8 Hz, 2H), 3.79 —
3.61 (m, 4H), 3.00 — 2.81 (m, 6H), 2.79 — 2.69 (m, 4H), 1.83 — 1.70 (m, 5H).

[1443] Example 287 Synthesis of Compound A288:

Q R o /M
oH M )NH N N N )
HN\_/NQN\_/EO N \_):
R~ -

N | N

0]
DIPEA, HATU, DMF, rt, 1 hr

A288

[1444] Compound A288 (20 mg, yield 62.7%) was synthesized according to the synthesis method of
compound A1 described in Example 1. LCMS (ESI) m/z = 892.4 [M+H]". 'H NMR (400 MHz, DMSO-d) &
10.34 (s, 1H), 9.63 (s, 1H), 8.61 (s, 1H), 8.28 (d, /= 8.4 Hz, 1H), 7.87 (dd, J1= 8.4 Hz, J, = 2.0 Hz, 1H), 7.67
—7.61 (m, 2H), 7.60 — 7.52 (m, 1H), 7.33 (d, /J=2.4 Hz, 1H), 7.32 - 7.27 (m, 1H), 7.24 — 7.14 (m, 4H), 6.98
—6.92 (m, 2H), 3.78 — 3.62 (m, 4H), 3.61 — 3.53 (m, 1H), 3.30 — 3.20 (m, 4H), 2.96 — 2.80 (m, 2H), 2.78 —
2.66 (m, 3H), 2.62 —2.54 (m, 2H), 1.79 — 1.73 (m, 3H), 1.61 (d, /= 13.6 Hz, 2H).

[1445] Example 288 Synthesis of Compound A289:
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-
OO o

Nal, DIPEA, DMSO, 80 °C, 16 hr

[1446] Compound A289 (16 mg, yield 12.5%) was synthesized according to the synthesis method of
compound A101 described in Example 101. LCMS (ESI) m/z = 823.4 [M+H]*. "H NMR (400 MHz, DMSO-
ds) 6 10.18 (s, 1H), 9.42 (s, 1H), 8.60 (s, 1H), 8.31 (d, J=8.4 Hz, 1H), 8.10 (d, /= 2.8 Hz, 1H), 7.85 (dd, J1 =
8.4 Hz, J, = 2.0 Hz, 1H), 7.60 — 7.50 (m, 3H), 7.31 (d, /= 2.1 Hz, 1H), 7.27 — 7.22 (m, 1H), 7.19 - 7.12 (m,
2H), 6.85 (d, J=9.2 Hz, 1H), 6.48 (d, /= 8.4 Hz, 1H), 4.09 — 4.01 (m, 2H), 3.90 — 3.81 (m, 2H), 3.80 (s, 3H),
3.73 (t,J = 6.8 Hz, 2H), 3.56 — 3.52 (m, 4H), 2.93 (d, J = 25.8 Hz, 2H), 2.73 (t, J = 6.8 Hz, 2H), 2.69 — 2.62
(m, 4H).

[1447] Example 289 Synthesis of Compound A290:

O
O
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A~ NN o
PN )Nij/ Y PMB MOl )NJ o Pue
| x o
N o] —EA _~  uso N

N NG
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DIEA .
NH N K20504:2H,0 _ Ho N DCM, RT \7@
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H0 HO Ho
A290-1 A290-2 A290-3

/
F N

N\
‘N%NH (08 eq) o PmB o
Nal, DIEA Y TfOH o
DMF, 90°C, OVN TFA
70°C, 30 min

[1448] Step 2:

[1449] At room temperature, K»OsO04.2H20 (98.0 mg, 0.29 mmol) and NMO (691.7 mg, 5.9 mmol) were
added to a solution of compound A290-1 (1.2 g, 2.95 mmol) in acetone (40 mL) and water (5 mL), and the
reaction mixture was stirred at room temperature for 14 h. The reaction mixture was extracted with ethyl
acetate, dried over anhydrous sodium sulfate, and concentrated under reduced pressure to give a crude product,

which was purified by column chromatography (dichloromethane/methanol = 13/1) to give a yellow solid
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A290-2 (906 mg, yield 69%). LCMS (ESI) m/z = 441.2 [M+H]*.

[1450] Step 5:

[1451] Compound A290 (40.0 mg, yield 57.3%) was synthesized according to the synthesis method of
compound A211 described in Example 210. LCMS (ESI) m/z = 823.2 [M+H]". 'H NMR (400 MHz, DMSO-
ds) 6 10.33 (s, 1H), 8.48 (s, 1H), 8.20 — 8.18 (m, 1H), 8.14 (s, 1H), 8.03 (d, J = 2.7 Hz, 1H), 7.88 — 7.80 (m,
1H), 7.58 — 7.50 (m, 1H), 7.46 (dd, J = 9.1 Hz, J» = 2.7 Hz, 1H), 7.28 (d, /= 2.1 Hz, 1H), 7.18 — 7.14 (m,
2H), 6.84 (d, J=9.1 Hz, 1H), 4.37 (s, 1H), 3.85 —3.82 (m, 2H), 3.69 (t, /= 6.7 Hz, 2H), 3.29 — 3.26 (m, 3H),
3.12 (s, 2H), 2.80 — 2.78 (m, 2H), 2.69 (t, J= 6.7 Hz, 2H), 2.42 (s, 6H), 2.35 (s, 2H), 1.57 — 1.47 (m, 4H).
[1452] Example 290 Synthesis of Compound A291:

i F
dAOH Cl dAOH
N

N
CNNH,, TsOH f/s MsCLTEA
N
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i-PrOH DCM

J—NH
HN

0
/\ )—NH
N F{N\_/NON\_):O

[1453] Compound A291 (7.2 mg, yield 22%) was synthesized according to the synthesis method of
compound A211 described in Example 210 and compound A48-2 described in Example 48. LCMS (ESI) m/z
=764.2 [M+H]". "H NMR (400 MHz, DMSO-ds) 8 10.36 (s, 1H), 9.52 (s, 1H), 8.58 (s, 1H), 8.15 (d, J=8.4
Hz, 1H), 8.07 (d, J = 2.8 Hz, 1H), 8.00 — 7.92 (m, 2H), 7.91 — 7.84 (m, 2H), 7.62 — 7.43 (m, 3H), 6.85 (d, J=
9.2 Hz, 1H), 6.49 (d, J= 8.4 Hz, 2H), 4.82 (d, J=11.6 Hz, 1H), 4.04 —3.93 (m, 2H), 3.89 —3.76 (m, 3H), 3.70
(t, J= 6.8 Hz, 2H), 3.56 — 3.41 (m, 4H), 2.90 (d, J = 26.0 Hz, 2H), 2.70 (t, J = 6.8 Hz, 2H), 2.65 — 2.57 (m,
4H).

[1454] Example 291 Synthesis of Compound A292:
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[1455] Compound A292 (24 mg, yield 28%) was synthesized according to the synthesis method of
compound A211 described in Example 210. LCMS (ESI) m/z = 760.1 [M+H]*. '"H NMR (400 MHz, DMSO-
ds) 6 10.38 (s, 1H), 9.66 (s, 1H), 8.64 (s, 1H), 8.20 (d, J = 8.4 Hz, 1H), 8.06 (d, /= 2.8 Hz, 1H), 8.02 (d, J =
2.0 Hz, 1H), 7.97 (d, J=3.2 Hz, 1H), 7.95 — 7.88 (m, 2H), 7.67 (d, /= 8.8 Hz, 2H), 7.61 — 7.47 (m, 1H), 6.96
(d, J= 8.8 Hz, 2H), 6.48 (d, J = 8.8 Hz, 1H), 4.87 (d, J = 11.6 Hz, 1H), 4.18 (t, J= 8.4 Hz, 2H), 4.08 (t, J =
6.8 Hz, 2H), 3.99 — 3.84 (m, 2H), 3.72 (t, J = 6.4 Hz, 2H), 3.69 — 3.60 (m, 2H), 3.57 — 3.45 (m, 2H), 3.16 —
3.02 (m, 4H), 2.72 (t,J = 6.4 Hz, 2H).

[1456] Example 292 Synthesis of Compound A293:

0
EJ\NH DIPEA
NAO HND—CNBOC
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F

N
a=
=N

A293

[1457] Compound A293 (20.0 mg, yield 60%, white solid) was synthesized according to the synthesis
method of compound A132 described in Example 131. LCMS (ESI) m/z="778.2 [M+H]". '"H NMR (400 MHz,
DMSO-ds) 6 10.37 (s, 1H), 8.51 (s, 1H), 8.30 — 8.14 (m, 2H), 8.07 (d, /= 2.8 Hz, 1H), 7.91 — 7.78 (m, 1H),
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7.63 —7.53 (m, 1H), 7.53 — 7.45 (m, 1H), 7.31 (d, J = 2.4 Hz, 1H), 7.26 — 7.12 (m, 2H), 6.88 (d, J = 8.8 Hz,
1H), 4.45 - 4.21 (m, 3H), 4.12 — 3.97 (m, 1H), 3.97 — 3.85 (m, 1H), 3.72 (t, J= 6.8 Hz, 2H), 3.70 — 3.58 (m,
1H), 2.81 (t,J=12.4 Hz, 2H), 2.72 (t, J= 6.4 Hz, 2H), 2.35 (s, 7H), 1.73 (d, J=11.6 Hz, 3H), 1.18 — 0.88 (m,
2H).

[1458] Example 293 Synthesis of Compound A294:

sy s
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A294

[1459] Compound A294 (15.0 mg, yield 20%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 839.2 [M+H]*. "H NMR (400 MHz, DMSO-
ds) 6 10.38 (s, 1H), 8.53 (s, 1H), 8.21 (s, 1H), 8.09 (d, J = 2.8 Hz, 1H), 7.90 — 7.82 (m, 1H), 7.60 — 7.51 (m,
2H), 7.32 (d, J=2.0 Hz, 1H), 7.25 — 7.15 (m, 2H), 6.93 (d, /= 9.2 Hz, 1H), 4.10 — 4.00 (m, 2H), 3.72 (t,J =
6.8 Hz, 2H), 3.55 (s, 4H), 3.23 (t, /= 11.6 Hz, 2H), 2.81 — 2.71 (m, 4H), 2.66 (s, 6H), 1.95 — 1.84 (m, 2H),
1.75 - 1.62 (m, 2H).

[1460] Example 294 Synthesis of Compound A295:
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[1461] Step 1:

[1462] N-Boc-ethylenediamine (579.2 mg, 2.95 mmol), acetic acid (72.4 mg, 1.23 mmol) and sodium
cyanoborohydride (462.6 mg, 7.36 mmol) were added to a mixed solution of compound A295-1 (1.0 g, 2.45
mmol) in dichloromethane (10 mL) and methanol (2 mL) at room temperature. The reaction mixture was
stirred at 26°C for 2 h. The reaction mixture was concentrated, and the residue was separated for purification
by silica gel column chromatography to give a white solid A295-2 (1.00 g, yield 73%). LCMS (ESI) m/z =
553.3 [M+H]".

[1463] Step 2:

[1464] Atroom temperature, chloroacetyl chloride (208.2 mg, 1.84 mmol) and TEA (339.2 mg, 3.35 mmol)
were added to a solution of compound A295-2 (924.8 mg, 1.68 mmol) in dichloromethane (10 mL). The

reaction mixture was stirred at 26°C for 1 h. The reaction mixture was concentrated, and the residue was
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separated for purification by silica gel column chromatography to give a white solid A295-3 (800.0 mg, yield
75%). LCMS (ESI) m/z = 629.2 [M+H]".

[1465] Step 3:

[1466] 60% NaH (57.2 mg, 1.43 mmol) was added to a solution of compound A295-3 (750.0 mg, 1.19
mmol) in tetrahydrofuran (10 mL) at room temperature. The reaction mixture was stirred at 26°C for 16 h. The
reaction mixture was concentrated, and the residue was separated for purification by silica gel column
chromatography to give a white solid A295-4 (500.0 mg, yield 70%). LCMS (ESI) m/z = 593.1 [M+H]".
[1467] Step 9:

[1468] Compound A295 (2.3 mg, yield 13%) was synthesized according to the synthesis method of
compound A252 described in Example 251. LCMS (ESI) m/z = 803.2 [M+H]*. '"H NMR (400 MHz, DMSO-
ds) 6 10.38 (s, 1H), 9.67 (s, 1H), 8.62 (s, 1H), 8.28 (d, /= 8.4 Hz, 1H), 8.09 (d, /= 2.8 Hz, 1H), 7.91 — 7.86
(m, 1H), 7.74 - 7.69 (m, 2H), 7.61 —7.51 (m, 2H), 7.34 (d, J = 2.4 Hz, 1H), 7.25 - 7.15 (m, 2H), 7.00 — 6.95
(m, 3H), 4.47 — 4.44 (m, 2H), 4.13 — 4.10 (m, 4H), 3.77 (s, 2H), 3.74 — 3.65 (m, 2H), 3.22 — 3.19 (m, 2H), 2.89
—2.85 (m, 2H), 2.75 - 2.70 (m, 2H), 2.10 (s, 1H), 1.77 — 1.62 (m, 2H), 1.26 (s, 2H).

[1469] Example 295 Synthesis of Compound A296:
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A296

[1470] Compound A296 (18 mg, yield 59.9%) was synthesized according to the synthesis method of
compound A1 described in Example 1. LCMS (ESI) m/z = 841.4 [M+H]". 'H NMR (400 MHz, DMSO-ds) &
10.48 (s, 1H), 9.63 (s, 1H), 8.61 (s, 1H), 8.28 (d, /= 8.4 Hz, 1H), 7.87 (dd, J1=8.4 Hz, J,=2.0 Hz, 1H), 7.76
(d, J=2.8 Hz, 1H), 7.68 — 7.52 (m, 4H), 7.33 (d, /= 2.4 Hz, 1H), 7.26 — 7.15 (m, 3H), 6.98 — 6.92 (m, 2H),
3.84 —3.75 (m, 4H), 3.72 - 3.61 (m, 4H), 3.24 — 3.10 (m, 4H), 2.89 — 2.80 (m, 1H), 2.77 — 2.67 (m, 4H), 1.82
—1.69 (m, 4H).

[1471] Example 296 Synthesis of Compound A297:
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[1472] Compound A297 (6.3 mg, yield 46%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 778.2 [M+H]". '"H NMR (400 MHz, DMSO-
ds) 6 10.33 (s, 1H), 8.49 (s, 1H), 8.23 — 8.15 (m, 2H), 8.00 (d, J = 2.8 Hz, 1H), 7.84 (d, /= 8.4 Hz, 1H), 7.59
—7.50 (m, 1H), 7.49 — 7.44 (m, 1H), 7.28 (d, /= 2.0 Hz, 1H), 7.21 — 7.12 (m, 2H), 6.38 (d, J= 8.0 Hz, 1H),
4.40 — 4.32 (m, 1H), 4.16 —4.06 (m, 1H), 3.98 (t, J = 8.0 Hz, 2H), 3.71 — 3.63 (m, 4H), 3.10 — 2.98 (m, 1H),
2.69 (t,J= 6.8 Hz, 2H), 2.60 — 2.53 (m, 1H), 2.46 — 2.30 (m, 7H), 1.81 — 1.63 (m, 3H), 1.09 — 0.84 (m, 2H).
[1473] Example 297 Synthesis of Compound A298:
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[1474] Compound A313 (18.0 mg, yield 58.2%) was synthesized according to the method of compound
A132 described in Example 131. LCMS (ESI) m/z = 805.2 [M+H]*. "H NMR (400 MHz, DMSO-d) 6 10.33
(s, 1H), 8.48 (s, 1H), 8.19 (s, 1H), 8.14 (s, 1H), 8.00 (d, J=2.6 Hz, 1H), 7.83 (d, /= 8.1 Hz, 1H), 7.57 — 7.50
(m, 1H), 7.47 (dd, J: = 8.8 Hz, J, = 2.6 Hz, 1H), 7.28 (d, J=2.2 Hz, 1H), 7.19 — 7.14 (m, 2H), 6.37 (d, /= 8.8
Hz, 1H), 3.95 (s, 2H), 3.84 (s, 2H), 3.67 (t, J = 6.7 Hz, 2H), 3.29 — 3.26 (m, 2H), 2.85 (s, 2H), 2.73 — 2.66 (mm,
3H), 2.53 — 2.51 (m, 2H), 2.42 (s, 6H), 2.34 — 2.29 (m, 2H), 2.05 — 2.00 (m, 2H).

[1475] Example 298 Synthesis of Compound A299:
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[1476] Compound A299 (7 mg, yield 26.8%) was synthesized according to the synthesis method of
compound A290 described in Example 289. LCMS (ESI) m/z = 805.3 [M+H]*. 'H NMR (400 MHz, DMSO-
ds) 6 10.37 (s, 1H), 9.97 (s, 1H), 8.70 (s, 1H), 8.32 (d, /= 8.4 Hz, 1H), 8.05 (d, /= 2.8 Hz, 1H), 7.92 — 7.82
(m, 3H), 7.62 — 7.49 (m, 2H), 7.36 (d, J = 2.4 Hz, 1H), 7.32 — 7.27 (m, 2H), 7.24 — 7.15 (m, 2H), 6.49 (d, J =
8.8 Hz, 1H), 5.81 (s, 1H), 4.02 (d, J = 8.4 Hz, 2H), 3.79 (d, J = 8.4 Hz, 2H), 3.71 (t, J = 6.8 Hz, 2H), 3.68 —
3.63 (m, 2H), 3.39 — 3.38 (s, 2H), 3.04 — 2.97 (m, 2H), 2.80 (s, 2H), 2.73 (t, J= 6.8 Hz, 2H).

[1477] Example 299 Synthesis of Compound A300:
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[1478] Compound A300 (15.0 mg, yield 20%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 833.2 [M+H]*. "H NMR (400 MHz, DMSO-
ds) 6 10.37 (s, 1H), 9.99 (s, 1H), 8.71 (s, 1H), 8.32 (d, J= 8.4 Hz, 1H), 8.08 (d, J = 2.8 Hz, 1H), 7.90 (dd, Ji
= 8.4 Hz, J,=2.4 Hz, IH), 7.85 (d, J= 8.8 Hz, 2H), 7.60 — 7.51 (m, 1H), 7.50 — 7.45 (m, 1H), 7.36 (d, J=2.4
Hz, 1H), 7.35-7.25 (m, 2H), 7.24 - 7.18 (m, 2H), 6.89 (d, /= 9.2 Hz, 1H), 4.47 (s, 2H), 3.95 — 3.85 (m, 2H),

418



3.73 (t, /= 6.8 Hz, 2H), 3.68 — 3.62 (m, 2H), 3.05 — 2.95 (m, 2H), 2.73 (t, J = 6.4 Hz, 2H), 2.50 — 2.45 (m,

2H), 1.70 — 1.60 (m, 4H).
[1479] Example 300 Synthesis of Compound A301:
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[1480] Compound A292 (15.0 mg, yield 20%) was synthesized according to the synthesis method of
compound A211 described in Example 210. LCMS (ESI) m/z = 818.2 [M+H]". '"H NMR (400 MHz, DMSO-
ds) 6 10.37 (s, 1H), 9.52 (s, 1H), 8.58 (s, 1H), 8.25 (d, J= 8.4 Hz, 1H), 8.12 (d, J = 2.8 Hz, 1H), 7.87 (dd, Ji
= 8.4 Hz, J,=2.4 Hz, 1H), 7.59 - 7.53 (m, 4H), 7.32 (d, J=2.4 Hz, 1H), 7.21 - 7.17 (m, 2H), 6.48 (d, /= 8.8
Hz, 1H), 5.62 (s, 1H), 3.98 — 3.96 (m, 2H), 3.73 (t, J = 6.8 Hz, 2H), 3.64 — 3.51 (m, 10H), 2.93 (s, 2H), 2.72
(t, J= 6.8 Hz, 2H).

[1481] Example 301 Synthesis of Compound A302:
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[1482] Compound A302 (2.5 mg, yield 4%, white solid) was synthesized according to the synthesis method
of compound A132 described in Example 131. LCMS (ESI) m/z = 821.2 [M+H]". '"H NMR (400 MHz,
DMSO-ds) 6 10.33 (s, 1H), 8.51 (s, 1H), 8.29 — 8.10 (m, 2H), 8.02 (d, J = 2.8 Hz, 1H), 7.86 (d, J = 8.4 Hz,
1H), 7.64 — 7.50 (m, 1H), 7.49 — 7.38 (m, 1H), 7.30 (d, /= 2.0 Hz, 1H), 7.19 (t, J= 8.8 Hz, 2H), 6.47 (d, J =
8.8 Hz, 1H), 3.89 — 3.75 (m, 1H), 3.70 (t, J= 6.4 Hz, 2H), 3.47 — 3.41 (m, 2H), 3.31 — 3.26 (m, 2H), 2.97 (s,
2H), 2.72 (t, J= 6.8 Hz, 2H), 2.68 — 2.60 (m, 2H), 2.49 — 2.37 (m, 9H), 2.28 — 2.10 (m, 1H), 2.03 — 1.88 (m,
1H), 1.75 - 1.63 (m, 1H), 1.63 — 1.50 (m, 1H), 1.49 — 1.34 (m, 1H), 1.21 (d, J= 6.0 Hz, 3H).

[1483] Example 302 Synthesis of Compound A303:

0
o NH
N— N‘\%
7\ © 7 N\
N -~
s :
; ¢
N
DIEA, AcOH, NaBH5CN, DCM, rt, 16 hr o J
N
Q
-
B—NH

A303

[1484] Compound A303 (8 mg, yield 13.8%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 879.4 [M+H]*. "H NMR (400 MHz, DMSO-
ds) 8 10.37 (s, 1H), 10.15 (s, 1H), 8.74 (s, 1H), 8.43 — 8.35 (m, 2H), 8.09 (d, J= 2.8 Hz, 1H), 8.00 — 7.93 (m,
1H), 7.85 (dd, J1 = 8.0 Hz, J>» = 2.4 Hz, 1H), 7.62 — 7.54 (m, 1H), 7.53 — 7.49 (m, 1H), 7.36 (d, J= 2.4 Hz,
1H), 7.30 — 7.25 (m, 1H), 7.24 — 7.15 (m, 2H), 6.91 (d, /= 9.2 Hz, 1H), 4.39 — 4.29 (m, 2H), 3.77 — 3.66 (m,
3H), 3.59 —3.49 (m, 1H), 3.45 - 3.39 (m, 1H), 3.25 - 3.16 (m, 1H), 3.07 — 2.98 (m, 1H), 2.93 — 2.83 (m, 2H),
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2.82 -2.76 (m, 1H), 2.73 (t, J = 6.8 Hz, 2H), 2.66 — 2.56 (m, 1H), 2.00 — 1.87 (m, 2H), 1.74 — 1.59 (m, 6H),
1.54 —1.37 (m, 2H).
[1485] Example 303 Synthesis of Compound A304:

Q A
OH — N N N/—§:o
HN N N o ~/ J—NH
i J~NH CNO
N N

cn©
DIPEA, HATU, DMF, rt, 1 hr

A304

[1486] Compound A304 (6 mg, yield 13.3%) was synthesized according to the synthesis method of
compound A1 described in Example 1. LCMS (ESI) m/z = 841.4 [M+H]". 'H NMR (400 MHz, DMSO-ds) &
10.57 (s, 1H), 9.63 (s, 1H), 8.62 (s, 1H), 8.28 (d, /= 8.4 Hz, 1H), 7.88 (dd, J1 = 8.4 Hz, J, =2.4 Hz, 1H), 7.68
—7.63 (m, 2H), 7.62 — 7.53 (m, 1H), 7.47 — 7.42 (m, 2H), 7.39 — 7.32 (m, 2H), 7.24 — 7.14 (m, 2H), 6.99 —
6.92 (m, 2H), 3.80 — 3.64 (m, 8H), 3.33 — 3.16 (m, 4H), 2.89 —2.80 (m, 1H), 2.79 —2.67 (m, 4H), 1.81 — 1.71
(m, 4H).

[1487] Example 304 Synthesis of Compound A305:

CUCN, TEA, Pdy(dba)s, XantPhos,

N
DMSO, 120 °C, MW { N

o~

&

NH

A305
[1488] Compound A305 (18 mg, yield 49.4%) was synthesized according to the synthesis method of
compound A266 described in Example 265. LCMS (ES]) m/z = 794.3 [M+H]*. '"H NMR (400 MHz, DMSO-
ds) 6 10.38 (s, 1H), 10.05 (s, 1H), 8.75 (s, 1H), 8.44 (d, J = 8.4 Hz, 1H), 8.24 (dd, Ji = 8.4 Hz, J> = 1.6 Hz,
1H), 8.09 (d, J=2.8 Hz, 1H), 7.95-7.93 (m, 1H), 7.86-7.80 (m, 2H), 7.62 — 7.50 (m, 2H), 7.33 — 7.27 (m, 2H),
7.21 = 7.15 (m, 2H), 6.92 (d, J = 9.2 Hz, 1H), 4.40 — 4.30 (m, 2H), 3.73 (t, J = 6.8 Hz, 2H), 3.66 — 3.59 (m,
2H), 3.34 — 3.32 (m, 2H), 2.94 — 2.83 (m, 4H), 2.73 (t, J = 6.8 Hz, 2H), 2.65 — 2.56 (m, 1H), 1.99 — 1.89 (m,
2H), 1.52 — 1.38 (m, 2H).

[1489] Example 305 Synthesis of Compound A306:
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NaBH:CN
DCM/MeOH

[1490] Compound A306 (15.9 mg, yield 34.9%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 793.2 [M+H]". '"H NMR (400 MHz, DMSO-
ds) 8 10.34 (s, 1H), 8.48 (s, 1H), 8.27 — 8.10 (m, 2H), 8.05 (d, J=2.8 Hz, 1H), 7.83 (d, /= 8.8 Hz, 1H), 7.60
—7.44 (m, 2H), 7.28 (d, J=2.0 Hz, 1H), 7.16 (t, J = 8.8 Hz, 2H), 6.86 (d, J = 8.8 Hz, 1H), 4.28 (d, J = 12.8
Hz, 2H), 3.69 (t, /= 6.8 Hz, 2H), 3.29 — 3.20 (m, 2H), 3.09 (s, 2H), 2.90 — 2.60 (m, 7H), 2.42 (s, 6H), 1.87 —
1.80 (m, 2H), 1.42 — 1.30 (m, 2H).

[1491] Example 306 Synthesis of Compound A307:

o o
(NBoc (NHHCI KTN;\(PMB fj/NK\'E
o HClidioxang N Yy o ITLQFAH N \N/ lr AT
o]

_DIPEA.
o DCMm &o DMSO O
HO HO
HO™ o HO Yo

[1492] Compound A307 (33.8 mg, yield 26.5%) was synthesized according to the synthesis method of
compound A54 described in Example 54. LCMS (ESI) m/z = 819.1 [M+H]". "H NMR (400 MHz, DMSO-ds)
510.36 (s, 1H), 9.64 (s, 1H), 8.59 (s, 1H), 8.25 (d, /= 8.4 Hz, 1H), 8.11 (d, J=2.8 Hz, 1H), 7.85 (dd, J, = 8.4
Hz, J, =2.0 Hz, IH), 7.66 (d, J= 8.8 Hz, 2H), 7.60 — 7.48 (m, 2H), 7.31 (d, J=2.0 Hz, 1H), 7.17 (t, J= 8.8
Hz, 2H), 7.00 — 6.86 (m, 3H), 4.39 (dd, J1 = 10.1 Hz, J» =2.8 Hz, 1H), 4.17 (d, /= 13.2 Hz, 1H), 4.09 — 3.90
(m, 2H), 3.80 —3.57 (m, 7H), 3.22 — 2.89 (m, 6H), 2.70 (t, /= 6.8 Hz, 2H).

[1493] Example 307 Synthesis of Compound A308:
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Q

BocN

CN-NH,
HNO,,EtOH

[1494]

MOH DCMITFA @_{’H KsCO3 N O PpdcH,
0 HN 0 DMF @ MeOH @

O2N HoN

(O OH N
v oA O
[¢]

HATU,DIPEA

N
4 S—NH

=N
A308

Compound A308 (10.3 mg, yield 35.3%) was synthesized according to the synthesis method of

compound A101 described in Example 101. LCMS (ESI) m/z = 819.1 [M+H]".'"H NMR (400 MHz, DMSO-
ds) 8 10.36 (s, 1H), 9.64 (s, 1H), 8.60 (s, 1H), 8.26 (d, /= 8.0 Hz, 1H), 8.10 (d, J= 2.8 Hz, 1H), 7.87 — 7.83
(m, 1H), 7.69 — 7.63 (m, 2H), 7.58 — 7.50 (m, 2H), 7.31 (d, /= 2.0 Hz, 1H), 7.20 — 7.12 (m, 2H), 6.97 (d, J =
8.0 Hz, 2H), 6.90 (d, J = 8.0 Hz, 1H), 4.50 — 4.45 (m, 1H), 4.03 — 3.96 (m, 1H), 3.85 — 3.76 (m, 1H), 3.74 -

3.42 (m, 12H), 2.88 — 2.80 (m, 1H), 2.74 — 2.66 (m, 3H).

[1495]

NBoc
-

¢}
HO

TfOH
TFA

[1496]

Example 308 Synthesis of Compound A309:

0
{ Npws
-
o
NBoc 7 N\
HCHO ( TFA (NH DIPEA N
_Hero _ DPEA
NaB(OAc); DCM N DMSO N
e / ° C
HO N
/ o
HO
0

Compound A309 (12 mg, yield 35.3%) was synthesized according to the synthesis method of
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compound A185 described in Example 184. LCMS (ESI) m/z = 832.3 [M+H]". '"H NMR (400 MHz, DMSO-
ds) 6 10.36 (s, 1H), 9.64 (s, 1H), 8.60 (s, 1H), 8.28 (d, /= 8.0 Hz, 1H), 8.10 (d, /= 2.8 Hz, 1H), 7.89 — 7.86
(m, 1H), 7.70 — 7.68 (m, 2H), 7.58 — 7.53 (m, 2H), 7.33 (d, /= 2.0 Hz, 1H), 7.20 — 7.17 (m, 2H), 6.96 (d, J =
8.0 Hz, 2H), 6.95 (d, J = 8.0 Hz, 1H), 4.24 — 4.21 (m, 1H), 4.10 — 3.96 (m, 3H), 3.75 — 3.69 (m, 3H), 3.24 —
3.22 (m, 1H), 3.16 — 3.05 (m, 4H), 2.97 — 2.94 (m, 1H), 2.72 (t, J=2.6 Hz, 2H), 2.28 — 2.23 (m, 4H).

[1497] Example 309 Synthesis of Compound A310:

OH
HO™ >
o= YN-goc __TOH & TR,
Tolune (o] DCM Q/

AcOH
~ NaH3BCN

_— NT N _—
TOH DCM/MeOH
TFA

[1498] Compound A310 (18.0 mg, yield 58.2%) was synthesized according to the method of compound

A232 described in Example 231. LCMS (ESI) m/z = 805.2 [M+H]*.!H NMR (400 MHz, DMSO-ds)  10.33
(s, 1H), 8.48 (s, 1H), 8.19 (s, 1H), 8.14 (s, 1H), 8.00 (d, J=2.6 Hz, 1H), 7.83 (d, /= 8.1 Hz, 1H), 7.57 - 7.50
(m, 1H), 7.47 (dd, J1 = 8.8 Hz, J» = 2.6 Hz, 1H), 7.28 (d, /=2.2 Hz, 1H), 7.19 - 7.14 (m, 2H), 6.37 (d, /= 8.8
Hz, 1H), 3.69 — 3.65 (m, 2H), 3.65 (s, 2H), 3.59 (s, 2H), 3.25 — 3.24 (m, 2H), 3.07 (s, 2H), 2.71 — 2.67 (m,
4H), 2.42 (s, 6H), 2.33 — 2.25 (m, 1H), 1.93 — 1.90 (m, 2H), 1.73 — 1.70 (m, 2H), 1.52 — 1.45 (m, 2H), 1.33 -
1.26 (m, 2H).

[1499] Example 310 Synthesis of Compound A311:

o o
N N\ N N\
Y Pve SO, pyridine Z 7 Pwme NaCNBHa,AcOH
o, X O o,
HO NN SN o DMSO0,26°C, 16h P NN DCM,26°C,2h
(@] O\)
cl O F Cl
F
e 3 ;
] -
o N TFA,TfOH _ O~ NN
E:N/\AN R 26°C,16h LR NN
1]
\N’kN/@/ o N H@/ o/
H

A311

[1500] Compound A311 (15.0 mg, yield 19%) was synthesized according to the method of compound A132
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described in Example 131. LCMS (ESI) m/z = 807.3 [M+H]". 'TH NMR (400 MHz, DMSO-dc) & 10.39 (s,
1H), 8.52 (s, 1H), 8.18 (s, 1H), 8.12 (d, /= 2.8 Hz, 1H), 7.87 (d, J = 8.4 Hz, 1H), 7.60 — 7.55 (m, 2H), 7.31
(d, J=2.4 Hz, 1H), 7.25 - 7.15 (m, 2H), 6.90 (d, /= 9.2 Hz, 1H), 4.23 — 4.18 (m, 2H), 4.04 — 3.94 (m, 2H),
3.74 (t, J= 6.8 Hz, 2H), 3.71 — 3.65 (m, 2H), 3.64 — 3.58 (m, 1H), 3.11 (s, 2H), 2.93 — 2.68 (m, 8H), 2.46 (s,
6H).

[1501] Example 311 Synthesis of Compound A312:

NH
=0
N
o CbZ\N HN \ /N
N EtMgBr, Ti(O-iPr), Pd/C, H, F
o N THF, 0-25°C, 16 hr o MeOH, rt, 16 hr HO DIPEA, DMSO, MW, 150 °C, 1 hr
Z
A312-1 Q
NH
=0
N
o NN
0
NH NH N
=0 /=0
N N
_ TEA, MsCl —
- 4 N N
N DCM, 1t, 1 hr \ 4 OZQ

N )
%V QA _ N\H?

[1502] Step I:

[1503] Ethylmagnesium bromide (1 M, 8.58 mL) was added dropwise to a solution of ethyl N-Cbz-
piperidine-4-carboxylate (1 g, 3.43 mmol) in tetrahydrofuran (15 mL) at 0°C, and after the addition was
complete, tetraisopropyl titanate (292.66 mg, 1.03 mmol, 306.45 pL) was added dropwise. The reaction
mixture was stirred at room temperature for 16 h. After LCMS showed that the reaction was complete, the
reaction mixture was quenched with saturated ammonium chloride, extracted with ethyl acetate, and the
organic phase was spin-dried and purified by column chromatography to give A312-1 (300 mg, yield 31.74%)).
LCMS (ESI) m/z =276.3 [M+H]".

[1504] Step 2:

[1505] Compound A312 (21 mg, yield 7.3%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 833.4 [M+H]*. "H NMR (400 MHz, DMSO-
ds) 6 10.37 (s, 1H), 8.51 (s, 1H), 8.25 — 8.14 (m, 2H), 8.07 (d, /= 2.8 Hz, 1H), 7.88 — 7.82 (m, 1H), 7.61 —
7.53 (m, 1H), 7.50 (dd, J1 =9.2 Hz, J>» = 2.8 Hz, 1H), 7.31 (d, /=2.0 Hz, 1H), 7.23 — 7.13 (m, 2H), 6.88 (d, J
=9.2 Hz, 1H), 5.02 — 4.88 (m, 2H), 4.42 — 4.33 (m, 2H), 3.72 (t, J = 6.8 Hz, 2H), 3.34 — 3.27 (m, 2H), 3.02 —
2.92 (m, 4H), 2.82 (t,J=12.4 Hz, 2H), 2.72 (t, /= 6.8 Hz, 2H), 2.62 — 2.57 (m, 2H), 2.46 (s, 6H), 2.32 — 2.22
(m, 1H), 1.86 — 1.78 (m, 2H), 1.44 — 1.31 (m, 2H).
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[1506] Example 312 Synthesis of Compound A313:
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A313

[1507] Compound A313 (33.6 mg, yield 42.4%) was synthesized according to the synthesis method of
compound A54 described in Example 54. LCMS (ESI) m/z = 819.1 [M+H]". '"H NMR (400 MHz, DMSO-ds)
8 10.20 (s, 1H), 9.48 (s, 1H), 8.58 (s, 1H), 8.26 (d, J = 8.0 Hz, 1H), 8.11 (d, /= 2.8 Hz, 1H), 7.85 — 7.81 (mm,
1H), 7.68 — 7.63 (m, 2H), 7.57 — 7.51 (m, 2H), 7.29 (d, J= 2.0 Hz, 1H), 7.19 — 7.09 (m, 2H), 6.99 — 6.93 (m,
2H), 6.90 — 6.87 (m, 1H), 4.42 — 4.36 (m, 1H), 4.20 — 4.15 (m, 1H), 4.05 — 3.95 (m, 2H), 3.78 — 3.59 (m, 8H),
3.15-3.08 (m, 4H), 3.05 — 2.96 (m, 1H), 2.71 (t, ] = 6.8 Hz, 2H).

[1508] Example 313 Synthesis of Compound A314:

NH
2
0 O
N_ N. - AN NS ANepyg
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A314
[1509] Compound A314 (15.0 mg, yield 25%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 819.2 [M+H]*. 'H NMR (400 MHz, DMSO-
ds) 6 10.39 (s, 1H), 9.99 (s, 1H), 8.71 (s, 1H), 8.32 (d, /= 8.4 Hz, 1H), 8.14 (d, /= 2.8 Hz, 1H), 7.89 (dd, Ji
= 8.4 Hz, J, =2.4 Hz, 1H), 7.86 — 7.82 (m, 2H), 7.63 — 7.52 (m, 2H), 7.36 (d, J=2.4 Hz, 1H), 7.35 — 7.30 (m,
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2H), 7.25-7.16 (m, 2H), 6.92 (d, J=9.2 Hz, 1H), 4.22 (d, J=12.8 Hz, 2H), 4.02 (t, /= 13.2 Hz, 2H), 3.75 -
3.72 (m, 2H), 3.71 — 3.65 (m, 2H), 3.64 — 3.55 (m, 1H), 3.35 — 3.30 (m, 2H), 2.95 - 2.85 (m, 4H), 2.74 (t, J =
6.8 Hz, 2H), 2.65 — 2.61 (m, 2H).

[1510] Example 314 Synthesis of Compound A315:

(\NH HATU,DIPEA

N\) DMF
9

[1511] Compound A315 (16.3 mg, yield 19.1%) was synthesized according to the synthesis method of
compound A1 described in Example 1. LCMS (ESI) m/z = 847.2 [M+H]*. "H NMR (400 MHz, DMSO-ds) &
10.33 (s, 1H), 9.63 (s, 1H), 8.59 (s, 1H), 8.25 (d, J = 8.4 Hz, 1H), 8.03 (d, /=2.8 Hz, 1H), 7.85 (dd, J1 = 8.4
Hz, J,=2.0 Hz, 1H), 7.65 (d, J= 8.8 Hz, 2H), 7.60 — 7.49 (m, 1H), 7.46 (dd, J; = 8.8 Hz, J» = 2.8 Hz Hz, 1H),
7.31 (d, J=2.0 Hz, 1H), 7.16 (t, J = 8.8 Hz, 2H), 6.95 (d, J = 8.8 Hz, 2H), 6.85 (d, /= 9.2 Hz, 1H), 5.02 (s,
1H), 3.93 (d, J=12.8 Hz, 2H), 3.72 — 3.63 (m, 6H), 3.30 — 3.20 (m, 2H), 3.11 — 3.02 (m, 4H), 2.69 (t, /= 6.8
Hz, 2H), 2.56 (s, 2H), 1.64 — 1.59 (m, 4H).

[1512] Example 315 Synthesis of Compound A316:
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2< Cl
TEA N‘\g NaH O
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[1513] Step 1:

[1514] At room temperature, benzyl chloroformate (24.60 g, 144.21 mmol) and aqueous sodium hydroxide
solution (5 M, 30 mL) were added to a solution of compound S-methylisothiourea sulfate (10.00 g, 36.05
mmol) in dichloromethane (150 mL). Then the mixture was stirred at 30°C for 16 h. The reaction mixture was
washed with water, extracted with ethyl acetate, and dried over anhydrous sodium sulfate. The residue was
purified by silica gel column chromatography to give a white solid A316-1 (12.00 g, yield 92%). LCMS (ESI)
m/z = 359.1 [M+H]".

[1515] Step 2:

[1516] To a solution of compound A316-1 (3.25 g, 9.08 mmol) in dichloromethane (20 mL) at room
temperature were added tert-butyl N-{3-aminobicyclo[1.1.1]pentane-1-yl}carbamate (1.50 g, 7.57 mmol),
silver nitrate (642.6 mg, 3.78 mmol) and triethylamine (1.53 g, 15.13 mmol), and then the mixture was stirred
at 26°C for 16 h. The reaction mixture was washed with water, extracted with ethyl acetate, and dried over
anhydrous sodium sulfate. The residue was purified by silica gel column chromatography to give a white solid
A316-2 (3.00 g, yield 77%). LCMS (ESI) m/z = 509.3 [M+H]".

[1517] Step 3:

[1518] 10% Pd/C (260 mg, 2.46 mmol) was added to a solution of compound A316-2 (2.50 g, 4.92 mmol)
in methanol (25 mL) at room temperature. The reaction mixture was stirred at 26°C for 16 h. After the reaction
was completed, the mixture was directly filtered and concentrated to give a white solid A316-3 (1.00 g, yield
84%). LCMS (ESI) m/z =241.2 [M+H]".

[1519] Step 4:

[1520] At room temperature, SM1 (800.0 mg, 2.22 mmol) and potassium carbonate (612.9 mg, 4.43 mmol)
were added to a solution of compound A316-3 (639.4 mg, 2.66 mmol) in ethanol (5 mL), and the mixture was
stirred at 75°C for 16 h. After the reaction was completed, the mixture was directly spin-dried, washed with
water, and then extracted with ethyl acetate. The organic phase was washed with saturated brine, and dried
over anhydrous sodium sulfate. After concentration under reduced pressure, the residue was purified by silica
gel column chromatography (methanol/dichloromethane = 1:20) to give a yellow oil A316-4 (1.00 g, yield
83%). LCMS (ESI) m/z = 538.2 [M+H]".

[1521] Step 5:

[1522] At room temperature, A316-4 (800.0 mg, 1.49 mmol) was dissolved in dichloromethane (10 mL),
then a solution of hydrogen chloride in dioxane (5 mL, 4 M) was added, and the mixture was stirred at 26°C
for 3 h. After the reaction was completed, the mixture was washed with saturated aqueous sodium bicarbonate
solution, extracted with ethyl acetate, and the organic phase was washed with saturated brine, dried over
anhydrous sodium sulfate, and directly spin-dried to give A316-5 (600.0 mg, yield 92%). LCMS (ESI) m/z =
438.1 [M+H]".

[1523] Step 6:
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[1524] Atroom temperature, A316-7 (44.0 mg, 145.72 umol), acetic acid (2.15 mg, 36.43 pmol) and sodium
cyanoborohydride (13.7 mg, 218.57 umol) were added to a mixed solution of compound A316-5 (40.0 mg,
72.86 umol, synthesized with reference to Example 9) in dichloromethane (5 mL) and methanol (1 mL). The
reaction mixture was stirred at 26°C for 2 h. The reaction mixture was concentrated, and the residue was
separated for purification by silica gel column chromatography to give a white solid A316 (7.0 mg, yield 11%).
LCMS (ESI) m/z = 835.3 [M+H]*. '"H NMR (400 MHz, DMSO-ds) 8 10.35 (s, 1H), 8.51 (s, 1H), 8.17 (s, 1H),
8.06 (d, J=2.8 Hz, 1H), 7.87 (d, J = 8.4 Hz, 1H), 7.60 — 7.55 (m, 1H), 7.52 — 7.45 (m, 1H), 7.31 (d, J=2.4
Hz, 1H), 7.23 - 7.15 (m, 2H), 6.85 (d,/=9.2 Hz, 1H), 4.29 (d, /= 12.8 Hz, 2H), 3.72 (t, /= 6.8 Hz, 2H), 3.15
—3.05 (m, 4H), 2.82 (t, /= 12.4 Hz, 2H), 2.75 — 2.68 (m, 4H), 2.44 (s, 6H), 2.25 —2.20 (m, 2H), 1.85 - 1.79
(m, 2H), 1.74 — 1.67 (m, 1H), 1.04 (s, 6H).

[1525] Example 316 Synthesis of Compound A317:

. o=\ NHBoc NaBH;CN
X DCM

DCM

[1526] Compound A317 (14.0 mg, yield 21%) was synthesized according to the synthesis method of
compound A316 described in Example 315. LCMS (ESI) m/z = 833.3 [M+H]*. '"H NMR (400 MHz, DMSO-
ds) 6 10.35 (s, 1H), 8.51 (s, 1H), 8.20 — 8.16 (m,2H), 8.05 (d, J = 6.4 Hz, 1H), 7.87 (d, /= 8.4 Hz, 1H), 7.60 —
7.55 (m, 1H), 7.52 - 7.45 (m, 1H), 7.31 (d, J=2.4 Hz, 1H), 7.23 - 7.17 (m, 2H), 6.85 (d, /=9.2 Hz, 1H), 4.27
(d, J=12.8 Hz, 2H), 3.72 (t, J = 6.8 Hz, 2H), 3.28 — 3.25 (m, 3H), 2.80 (t, /= 12.4 Hz, 2H), 2.72 (t, /= 6.8
Hz, 2H), 2.44 (s, 6H), 1.74 — 1.64 (m, 3H), 1.08 — 1.01 (m, 2H), 0.65 — 0.63 (m, 4H).

[1527] Example 317 Synthesis of Compound A318:
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[1528] Compound A318 (17 mg, yield 13%, white solid) was synthesized according to the synthesis method
of compound A132 described in Example 131. LCMS (ESI) m/z = 821.3 [M+H]". '"H NMR (400 MHz,
DMSO-ds) 6 10.38 (s, 1H), 8.51 (s, 1H), 8.35 — 8.11 (m, 2H), 8.05 (d, J = 2.8 Hz, 1H), 7.86 (d, J = 8.8 Hz,
1H), 7.65 — 7.46 (m, 2H), 7.31 (d, J=2.0 Hz, 1H), 7.19 (t, /= 8.8 Hz, 2H), 6.46 (d, /= 8.8 Hz, 1H), 4.08 (d,
J=8.8 Hz, 1H), 4.03 - 3.91 (m, 3H), 3.88 (d, /= 8.4 Hz, 1H), 3.76 — 3.63 (m, 3H), 3.33 — 3.29 (m, 2H), 3.14
—2.99 (m, 3H), 2.72 (t, J = 6.8 Hz, 3H), 2.67 — 2.56 (m, 1H), 2.45 (s, 6H), 2.43 — 2.33 (m, 1H), 2.20 — 2.09
(m, 1H).
[1529] Example 318 Synthesis of Compound A319:
%[NCN@Z;N\HFO

CuCN,Pdy(dba)3,xantphos
DMSO,110 °C,MW

.
N e}

A319

[1530] Compound A319 (21 mg, yield 32%) was synthesized according to the synthesis method of
compound A305 described in Example 304. LCMS (ES]) m/z = 784.3 [M+H]". '"H NMR (400 MHz, DMSO-
ds) 6 10.38 (s, 1H), 9.63 (s, 1H), 8.63 (s, 1H), 8.38 (d, ] =8.4 Hz, 1H), 8.22 (dd, J1 = 8.4 Hz, J, =2.0 Hz, 1H),
8.09 (d, J=2.8 Hz, 1H), 7.91 (d, J = 8.8 Hz, 1H), 7.65 — 7.52 (m, 4H), 7.19 (t, J = 8.8 Hz, 2H), 6.87 (d. J =
9.2 Hz, 1H), 6.53 (d, J = 8.8 Hz, 2H), 4.03 — 3.91 (m, 2H), 3.90 — 3.83 (m, 2H), 3.76 (d, /= 6.8 Hz, 2H), 3.52
(bs, 4H), 2.96 (s, 1H), 2.90 (s, 1H), 2.72 (t, J = 6.8 Hz, 3H), 2.64 (bs, 4H).

[1531] Example 319 Synthesis of Compound A320:
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A320

[1532] Compound A320 (49.5 mg, yield 40.8%) was synthesized according to the synthesis method of
compound A140-7 described in Example 139 and the synthesis method of compound A1l described in
Example 1. LCMS (ESI) m/z = 788.5 [M+H]*. "H NMR (400 MHz, DMSO-dc) & 10.35 (s, 1H), 9.62 (s, 1H),
8.61 (s, 1H), 8.17 (d, J = 8.4 Hz, 1H), 8.05 (d, /= 2.8 Hz, 1H), 7.99 (d, J = 2.6 Hz, 1H), 7.94 (d, J= 3.2 Hz,
1H), 7.92 — 7.85 (m, 2H), 7.64 (d, J = 8.8 Hz, 2H), 7.49 (dd, /= 9.2, 2.8 Hz, 1H), 6.93 (d, /= 9.2 Hz, 2H),
6.86 (d,J=9.2 Hz, 1H), 4.87 — 4.80 (m, 1H), 4.33 — 4.26 (m, 2H), 3.95 — 3.50 (m, 6H), 3.15 — 2.83 (m, 6H),
2.69 (t,J= 6.8 Hz, 2H), 1.77 — 1.46 (m, 4H).

[1533] Example 320 Synthesis of Compound A321:
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[1534] Step 1:

[1535] Atroom temperature, 4 M hydrochloric acid/dioxane (21.9 mL, 87.5 mmol) was added to a solution
of N-tert-butyloxycarbonyl-1-oxa-8-azaspiro[4.5]decane-3-0l (4.5 g, 17.5 mmol) in dichloromethane (50 mL),
and the reaction mixture was stirred at room temperature for 3 h. LC-MS showed that the raw materials reacted
completely. The reaction mixture was concentrated under reduced pressure to give a white solid A321-1 (2.75
g, yield 100%).

[1536] Step 2:
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[1537] At room  temperature, 1-(6-fluoropyridin-3-yl)-3-(4-methoxybenzyl)dihydropyrimidine-
2,4(1H,3H)-dione (2 g, 6.07 mmol), compound A321-1 (2.55 g, 12.1 mmol), anhydrous potassium carbonate
(4.2 g, 3.04 mmol) and anhydrous dimethyl sulfoxide (50 mL) were added to a 100 mL round bottom flask.
The mixture was heated in an oil bath at 130°C and reacted for 2 h. LCMS showed a product yield of about
80%. The reaction mixture was washed with water, and extracted with ethyl acetate. The organic phase was
separated for purification by a silica gel column to give a light yellow solid A321-2 (2.22 g, yield 78.4%).
LCMS (ESI) m/z = 467.3 [M+H]".

[1538] Step 3:

[1539] At room temperature, compound A321-2 (2.2 g, 4.72 mmol) was dissolved in anhydrous dimethyl
sulfoxide (40 mL), pyridine-sulfur trioxide (7.5 g, 47.2 mmol) and triethylamine (9.54 g, 94.3 mmol) were
added, and the reaction mixture was stirred at room temperature for 3 h under argon protection. LC-MS showed
that the raw materials reacted completely. The reaction mixture was washed with water, and extracted with
ethyl acetate. The organic phase was separated for purification by a silica gel column to give a light yellow
solid A321-3 (2 g, yield 91.3%). LCMS (ESI) m/z = 465.2 [M+H]".

[1540] Step 4:

[1541] At room temperature, compounds A321-3 (66.9 mg, 0.14 mmol) and A321-4 (50 mg, 0.09 mmol)
were dissolved in anhydrous dichloromethane (10 mL) and methanol (0.5 mL), acetic acid (6 mg, 0.09 mmol)
was added, and the reaction mixture was stirred for half an hour before adding sodium cyanoborohydride (18
mg, 0.27 mmol). The reaction mixture was stirred at room temperature for 4 h. LCMS showed a product yield
of about 60%. The reaction mixture was quenched by adding water (10 mL) and extracted with
dichloromethane, the organic phase was dried over anhydrous sodium sulfate, filtered and concentrated under
reduced pressure, and the crude product was separated by a silica gel column to give a light yellow solid A321-
5 (42 mg, yield 45.1%). LCMS (ESI) m/z = 969.5 [M+H]".

[1542] Step 5:

[1543] At room temperature, compound A321-5 (42 mg, 0.04 mmol) was dissolved in trifluoroacetic acid
(2 mL) and trifluoromethanesulfonic acid (0.5 mL), and the reaction mixture was stirred at room temperature
for 2 h. After LCMS showed that the reaction was complete, In an ice bath, saturated sodium bicarbonate
solution was added to adjust the pH value to 7-8, and dichloromethane was added for extraction. The organic
phase was dried over anhydrous sodium sulfate, filtered, and concentrated under reduced pressure. The crude
product was separated for purification by reverse phase chromatography (acetonitrile/10 mM aqueous
ammonium bicarbonate solution) to give a yellow solid A321 (24.6 mg, yield 66.8%). LCMS (ESI) m/z =
849.3 [M+H]*. 'H NMR (400 MHz, DMSO-ds) 8 10.33 (s, 1H), 8.48 (s, 1H), 8.23 — 8.12 (m, 2H), 8.04 (d, J
=2.8 Hz, 1H), 7.87 — 7.80 (m, 1H), 7.58 — 7.50 (m, 1H), 7.49 — 7.45 (m, 1H), 7.28 (d, /= 2.4 Hz, 1H), 7.16
(t, J= 8.8 Hz, 2H), 6.86 (d, J = 9.6 Hz, 1H), 3.98 —3.91 (m, 1H), 3.72 — 3.64 (m, 4H), 3.62 — 3.57 (m, 1H),
3.50 —3.43 (m, 2H), 3.42 (s, 2H), 3.30 — 3.23 (m, 2H), 3.05 — 2.91 (m, 3H), 2.72 — 2.65 (m, 3H), 2.59 — 2.55
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(m, 1H), 2.42 (s, 6H), 2.07 — 1.99 (m, 1H), 1.66 — 1.50 (m, SH).
[1544] Example 321 Synthesis of Compound A322:

CuCN, Pd,(dba);, Xantphos, TEA g N:
DMSO, MW, 110 °C

NC 02(5

N
4 H—NH
=N

A322

[1545] Compound A322 (6 mg, yield 8.7%) was synthesized according to the synthesis method of
compound A305 described in Example 304. LCMS (ESI) m/z = 765.5 [M+H]*. '"H NMR (400 MHz, DMSO-
ds) 5 10.38 (s, 1H), 10.02 (s, 1H), 8.76 (s, 1H), 8.47 (d, J= 1.6 Hz, 1H), 8.38 — 8.34 (m, 1H), 8.29 — 8.25 (m,
1H), 8.08 (d, /= 2.8 Hz, 1H), 7.99 — 7.92 (m, 2H), 7.83 — 7.77 (m, 2H), 7.54 — 7.49 (m, 1H), 7.29 — 7.24 (m,
2H), 6.91 (d, J=9.2 Hz, 1H), 4.96 — 4.88 (m, 1H), 4.38 — 4.28 (m, 2H), 3.96 — 3.90 (m, 1H), 3.73 (t, /= 6.8
Hz, 2H), 3.64 — 3.57 (m, 2H), 3.32 — 3.30 (m, 2H), 2.93 — 2.85 (m, 4H), 2.73 (t, /= 6.8 Hz, 2H), 2.64 — 2.57
(m, 1H), 1.97 — 1.88 (m, 2H), 1.50 — 1.37 (m, 2H).

[1546] Example 322 Synthesis of Compound A323:
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o — NH
OH 7\
N N N o
53 : aTas
N HN/—\N — N>\~NHO HATU,DIPEA \ CN
.
g OO TE O
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[1547] Compound A323 (20.0 mg, yield 53.1%) was synthesized according to the method of compound A1l
described in Example 1. LCMS (ESI) m/z = 842.50 [M+H]*. '"H NMR (400 MHz, DMSO-ds) 6 10.63 (s, 1H),
9.61 (s, 1H), 8.59 (s, 1H), 8.25 (d, J= 8.5 Hz, 1H), 7.85 (dd, J1= 8.5 Hz, ,=2.2 Hz, 1H), 7.78 (d, /= 9.2 Hz,
1H), 7.62 (d, J= 8.8 Hz, 2H), 7.57 — 7.50 (m, 1H), 7.31 — 7.27 (m, 2H), 7.19 — 7.14 (m, 2H), 6.93 (d, J=9.0
Hz, 2H), 3.75 — 3.58 (m, 12H), 2.85 — 2.77 (m, 1H), 2.75 — 2.66 (m, 4H), 1.74 — 1.68 (m, 4H).

[1548] Example 323 Synthesis of Compound A324:
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[1549] Compound A324 (21 mg, yield 36%) was synthesized according to the synthesis method of
compound A101 described in Example 101. LCMS (ESI) m/z = 819.8 [M+H]*. 'H NMR (400 MHz, DMSO-
ds) 6 10.40 (s, 1H), 9.68 (s, 1H), 8.63 (s, 1H), 8.29 (d, /= 8.4 Hz, 1H), 8.13 (d, /= 2.4 Hz, 1H), 7.90 — 7.86
(m, 1H), 7.73 — 7.67 (m, 2H), 7.61 — 7.52 (m, 2H), 7.34 (d, J= 2.0 Hz, 1H), 7.24 — 7.15 (m, 2H), 7.02 — 6.96
(m, 2H), 6.93 (d, J=9.2 Hz, 1H), 4.54 — 4.48 (m, 1H), 4.05 — 3.99 (m, 1H), 3.88 —3.79 (m, 1H), 3.77 — 3.69
(m, 4H), 3.68 —3.45 (m, 10H), 2.91 —2.83 (m, 1H), 2.78 — 2.69 (m, 3H).

[1550] Example 324 Synthesis of Compound A325:
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[1551] Compound A325 (5.1 mg, yield 31.9%) was synthesized according to the synthesis method of
compound A101 described in Example 101. LCMS (ESI) m/z = 819.2 [M+H]*. "H NMR (400 MHz, DMSO-
ds) 6 10.39 (s, 1H), 9.68 (s, 1H), 8.63 (s, 1H), 8.29 (d, /= 8.4 Hz, 1H), 8.13 (d, /= 2.8 Hz, 1H), 7.90 — 7.87
(m, 1H), 7.70 (d, J= 8.8 Hz, 2H), 7.62 — 7.53 (m, 2H), 7.34 (d, /= 2.0 Hz, 1H), 7.20 (t, J= 8.4 Hz, 2H), 7.00
(d, /=9.2 Hz, 2H), 6.93 (d, J= 9.6 Hz, 1H), 4.55 — 4.47 (m, 2H), 4.08 — 4.00 (m, 2H), 3.88 — 3.80 (m, 2H),
3.78 —3.73 (m, 4H), 3.65 — 3.58 (m, 4H), 3.55 — 3.48 (m, 1H), 2.90 — 2.83 (m, 2H), 2.75 — 2.70 (m, 2H).
[1552] Example 325 Synthesis of Compound A326:
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[1553] Compound A326 (8.6 mg, yield 57.1%) was synthesized according to the method of compound A1
described in Example 1. LCMS (ESI) m/z = 842.3 [M+H]". '"H NMR (400 MHz, DMSO-dc) & 10.52 (s, 1H),
9.60 (s, 1H), 8.58 (s, 1H), 8.44 (d, J= 2.6 Hz, 1H), 8.25 (d, /= 8.4 Hz, 1H), 8.14 (d, /= 2.8 Hz, 1H), 7.87 —
7.83 (m, 1H), 7.62 (d, J = 8.6 Hz, 2H), 7.58 — 7.49 (m, 1H), 7.30 (d, /= 2.0 Hz, 1H), 7.17 (t, J = 8.8 Hz, 2H),
6.93 (d, J= 8.0 Hz, 2H), 3.79 — 3.72 (m, 4H), 3.69 — 3.58 (m, 8H), 2.86 — 2.78 (m, 1H), 2.75 — 2.66 (m, 4H),
1.78 — 1.67 (m, 4H).
[1554] Example 326 Synthesis of Compound A327:
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[1555] Compound A327 (5.2 mg, yield 15.2%) was synthesized according to the synthesis method of
compound A101 described in Example 101. LCMS (ESI) m/z = 790.3 [M+H]".'"H NMR (400 MHz, DMSO-
ds) 8 10.39 (s, 1H), 9.60 (s, 1H), 8.59 (d, 1H), 8.20 (d, /= 8.4 Hz, 1H), 8.13 (d, /= 2.4 Hz, 1H), 7.92 (dd, J =
8.2,2.2 Hz, 1H), 7.83 (d, J=2.4 Hz, 1H), 7.72 (d, /= 4.8 Hz, 1H), 7.66 (d, /= 8.8 Hz, 2H), 7.57 (dd, /= 8.8,
2.8 Hz, 1H), 7.10 — 7.08 (m, 1H), 7.01 — 7.00 (m, 1H), 6.97 — 6.93 (m, 3H), 4.72 (d, J = 14.8 Hz, 1H), 4.42
(m, 1H), 4.20 (d, /= 12.4 Hz, 1H), 4.07 (m, 2H), 3.75 — 3.66 (m, 8H), 3.14 — 2.98 (m, 6H), 2.73 (t, /= 7.2 Hz,
2H).

[1556] Example 327 Synthesis of Compound A328:
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[1557] Compound A328 (10 mg, yield 10%) was synthesized according to the synthesis method of
compound A128 described in Example 127. LCMS (ESI) m/z = 731.3 [M+H]*. 'H NMR (400 MHz, DMSO-
ds) 6 10.38 (s, 1H), 9.88 (s, 1H), 8.59 (s, 1H), 8.19 (d, J = 8.4 Hz, 1H), 8.09 (d, /= 2.8 Hz, 1H), 8.03 (d, J =
2.0 Hz, 1H), 7.88 — 7.76 (m, 3H), 7.57 — 7.48 (m, 1H), 7.30 — 7.20 (m, 2H), 6.91 (d, /= 9.2 Hz, 1H), 4.57 (d,
J=12.0 Hz, 1H), 4.34 (d, /= 12.4 Hz, 2H), 3.73 (t,J= 6.4 Hz, 2H), 3.67 — 3.58 (m, 2H), 3.53 (d, /= 11.6 Hz,
1H), 3.33 — 3.28 (m, 2H), 2.96 — 2.82 (m, 4H), 2.73 (t, /= 6.8 Hz, 2H), 2.65 — 2.56 (m, 1H), 2.02 — 1.88 (m,
3H), 1.54 — 1.37 (m, 2H), 1.14 — 1.03 (m, 1H), 1.02 — 0.84 (m, 2H), 0.80 — 0.64 (s, 1H).

[1558] Example 328 Synthesis of Compound A329:
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[1559] Compound A329 (15.0 mg, yield 48%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 831.3 [M+H]*. lH NMR (400 MHz, DMSO-
ds) 8 10.38 (s, 1H), 10.00 (s, 1H), 8.71 (s, 1H), 8.32 (d, /= 8.4 Hz, 1H), 8.06 (d, /= 2.8 Hz, 1H), 7.90 (dd, J
=8.5,2.0 Hz, 1H), 7.85 (d, J = 8.8 Hz, 2H), 7.62 — 7.56 (m, 1H), 7.54 (dd, J= 8.8, 2.4 Hz, 1H), 7.36 — 7.30
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(m, 2H), 7.30 (d, J = 6.8 Hz, 1H), 7.20 (t, J = 8.8 Hz, 2H), 6.49 — 6.45(m, 1H), 4.15 — 4.10 (m, 1H), 4.05 —
3.95 (m, 4H), 3.94 —3.90 (m, 1H), 3.80 — 3.75 (m, 1H), 3.75 —3.70 (m, 2H), 3.66 (t, J= 5.2 Hz, 2H), 3.24 (d,
J=6.8 Hz, 2H), 3.21 — 3.16 (m, 1H), 2.93 — 2.86 (m, 1H), 2.83 — 2.76 (m, 1H), 2.73 (t, J = 6.8 Hz, 2H), 2.48
~2.42 (m, 1H), 2.25 - 2.18 (m, 1H).

[1560] Example 329 Synthesis of Compound A330:
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[1561] Compound A330 (15.0 mg, yield 48%) was synthesized according to the synthesis method of

compound A2 described in Example A2. LCMS (ESI) m/z = 802.3 [M+H]". IH NMR (400 MHz, DMSO-ds)
810.37 (s, 1H), 9.96 (s, 1H), 8.71 (s, 1H), 8.23 (d, J= 8.5 Hz, 1H), 8.04 (dd, J=10.4, 2.4 Hz, 2H), 7.97 (d, J
= 3.2 Hz, IH), 7.95 - 7.90 (m, 2H), 7.82 (d, J= 8.8 Hz, 2H), 7.53 (dd, /= 8.8, 2.8 Hz, 1H), 7.27 (d, /= 8.8
Hz, 2H), 6.47 (d, J= 8.8 Hz, 1H), 4.95 —4.90 (m, 1H), 4.11 (d, J = 8.8 Hz, 1H), 4.05 — 3.98 (m, 2H), 3.94 —
3.88 (m, 2H), 3.79 — 3.75 (m, 1H), 3.74 — 3.70 (m, 2H), 3.64 — 3.62 (m, 2H), 3.24 — 3.18 (m, 2H), 2.93 — 2.84
(m, 1H), 2.70 — 2.76 (m, 1H), 2.71 (t, J= 6.8 Hz, 2H), 2.55 — 2.41 (m, 1H), 2.24 —2.16 (m, 1H).

[1562] Example 330 Synthesis of Compound A331:
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[1564] A331-1(2.04 g, yield 63.5%) was synthesized with reference to Tetrahedron Letters (1994), 35(37),
6811-14. LCMS (ESI) m/z = 195.1 [M+H]".

[1565] Step 7:

[1566] Compound A331 (20 mg, yield 62.7%) was synthesized according to the synthesis method of
compound A88 described in Example 88. LCMS (ESI) m/z = 747.49 [M+H]". 'H NMR (400 MHz, DMSO-
ds) 8 10.36 (s, 1H), 9.54 (s, 1H), 8.49 (s, 1H), 8.18 — 8.08 (m, 2H), 7.99 (d, /= 2.2 Hz, 1H), 7.80 (dd, J1 = 8.5
Hz, =22 Hz, 1H), 7.64 (d, J = 8.8 Hz, 2H), 7.55 (dd, J1 = 9.0 Hz, J, = 2.7 Hz, 1H), 6.94 — 6.90 (m, 3H),
4.51 (d, J=12.0 Hz, 1H), 4.38 (dd, J1 = 9.9 Hz, J> = 2.8 Hz, 1H), 4.18 — 4.15 (m, 1H), 4.05 — 3.95 (m, 2H),
3.73 —3.62 (m, 7H), 3.50 — 3.47 (m, 1H), 3.08 — 3.03 (m, 3H), 3.00 — 2.91 (m, 1H), 2.70 (t, /= 6.7 Hz, 2H),
2.03-1.90 (m, 3H), 1.49 — 1.42 (m, 1H), 1.07 — 1.01 (m, 1H), 0.94 — 0.90 (s, 1H), 0.71 — 0.65 (s, 1H).
[1567] Example 331 Synthesis of Compound A332:

o
7 F° NW
NN NH NN NH = N
{/\N/CN)/ 2)7/ socCl, //\N/(N)/ g/ CHl //\N/@/ :{)7/
: iy T

HO o 0™ ~o
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NN N HATU
TFA //\N/CNE/ 2)7/ - .
DCM O

L

0]

[1568] Compound A332 (54.1 mg, yield 50.5%) was synthesized according to the synthesis method of
compound A82-2 described in Example 82. LCMS (ESI) m/z = 833.52 [M+H]*. "H NMR (400 MHz, DMSO-
ds) 0 9.65 (s, 1H), 8.60 (s, 1H), 8.25 (d, J = 8.4 Hz, 1H), 8.11 (d, /= 2.8 Hz, 1H), 7.85 (dd, /= 8.4, 2.0 Hz,
1H), 7.66 (d, J = 8.8 Hz, 2H), 7.60 — 7.48 (m, 2H), 7.31 (d, /=2.0 Hz, 1H), 7.21 — 7.12 (m, 2H), 7.01 — 6.89
(m, 3H), 4.43 —4.35 (m, 1H), 4.18 (d, /= 13.2 Hz, 1H), 4.07 — 3.93 (m, 2H), 3.77 — 3.59 (m, 7H), 3.20 — 2.90
(m, 9H), 2.83 (t, /= 6.8 Hz, 2H).

[1569] Example 332 Synthesis of Compound A333:
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[1570] Compound A333 (3 mg, yield 20.6%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 863.2 [M+H]".'"H NMR (400 MHz, DMSO-
ds) 6 8.52 (s, 1H), 8.18 (s, 1H), 8.08 (d, J=2.8 Hz, 1H), 7.86 (dd, J = 8.4, 2.0 Hz, 1H), 7.62 — 7.55 (m, 1H),
7.51(dd,J=9.2,2.8 Hz, 1H), 7.31 (d,J=2.0 Hz, 1H), 7.20 (t,J= 8.8 Hz, 2H), 6.90 (d, /= 9.2 Hz, 1H), 4.03
—3.95 (m, 1H), 3.71 (t, J = 6.8 Hz, 4H), 3.63 (t, J = 8.4 Hz, 1H), 3.55 — 3.43 (m, 2H), 3.35 — 3.25 (m, 2H),
3.05—3.00 (m, 2H), 2.98 —2.90 (m, 1H), 2.85 (t, J = 6.8 Hz, 2H), 2.73 — 2.67 (m, 1H), 2.65 — 2.68 (m, 1H),
2.45 (s, 3H), 2.10 - 2.05 (m, 1H), 1.71 — 1.65 (m, 2H), 1.63 — 1.58 (m, 2H).

[1571] Example 333 Synthesis of Compound A334:

Q % Q
/T —
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N N ~NPVMB
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gu o dv@%ﬁ;fo
O

A334

[1572] Compound A334 (2.1 mg, yield 31.9%) was synthesized according to the synthesis method of
compound A101 described in Example 101. LCMS (ESI) m/z = 860.2 [M+H]*. '"H NMR (400 MHz, DMSO-
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ds) 6 10.31 (s, 1H), 9.62 (s, 1H), 8.61 (d, 1H), 8.28 (d, /= 8.4 Hz, 1H), 8.13 (s, 1H), 7.19 (s, 1H), 7.88 (dd, J
=8.4,2.0 Hz, 1H), 7.65 (d, J=9.2 Hz, 2H), 7.61 — 7.54 (m, 2H), 7.33 (d, J=2.4 Hz, 1H), 7.19 (t, /= 8.4 Hz,
2H), 6.97 - 6.94 (m, 3H), 3.70 —3.58 (m, 11H), 2.85 -2.83 (m, 1H), 2.77 - 2.68 (m, 4H), 1.78 — 1.72 (m, 4H).
[1573] Example 334 Synthesis of Compound A335:

I COOH L P NHB°°
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(NBOC al (NH
v/ v
HCI dioxane (\l

HATU, DIEA
—_—
DMF, rt, 2 h

N
4 Y—NH
=N

A335

[1574] Compound A335 (24 mg, yield 49%) was synthesized according to the synthesis method of
compound A128 described in Example 127. LCMS (ESI) m/z = 787.1 [M+H]*. "H NMR (400 MHz, DMSO-
ds) 8 10.39 (s, 1H), 9.62 (s, 1H), 8.61 (s, 1H), 8.19 —8.09 (m, 2H), 7.84 (dd, J= 8.4, 2.0 Hz, 1H), 7.72 — 7.64
(m, 3H), 7.57 (dd, J=9.2, 2.8 Hz, 1H), 7.36 (s, 1H), 7.00 — 6.89 (m, 4H), 4.85 (d, /= 11.6 Hz, 1H), 4.41 (dd,
J=10.0,2.8 Hz, 1H), 4.20 (d, /= 13.2 Hz, 1H), 4.06 (d, /= 12.6 Hz, 1H), 3.99 (d, J= 11.2 Hz, 1H), 3.95 (s,
3H), 3.83 —3.69 (m, 6H), 3.69 — 3.60 (m, 2H), 3.22 — 2.92 (m, 6H), 2.73 (t, J = 6.4 Hz, 2H).

[1575] Example 335 Synthesis of Compound A336:

fAfo fAfo
NN N NN NH
NH o N/(N)/ gr P N \NI gr
= o o
J TFA/TIOH

NaBH3CN,DCM/MeOH

[1576] Compound A336 (25.0 mg, yield 40.7%) was synthesized according to the synthesis method of
compound A321 described in Example 320. LCMS (ESI) m/z = 859.6 [M+H]". '"H NMR (400 MHz, DMSO-
ds) 6 10.34 (s, 1H), 9.96 (s, 1H), 8.67 (s, 1H), 8.28 (d, /= 8.4 Hz, 1H), 8.05 (d, /= 2.4 Hz, 1H), 7.88 — 7.78
(m, 3H), 7.58 — 7.46 (m, 2H), 7.32 (d, J=2.2 Hz, 1H), 7.28 — 7.24 (m, 2H), 7.17 (t, /= 8.8 Hz, 2H), 6.87 (d,
J=10.0 Hz, 1H), 4.03 — 3.96 (m, 1H), 3.73 — 3.60 (m, 7H), 3.52 — 3.41 (m, 2H), 3.25 — 3.08 (m, 3H), 2.86 —
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2.78 (m, 1H), 2.77 — 2.65 (m, 3H), 2.12 - 2.04 (m, 1H), 1.71 — 1.52 (m, 5H).
[1577] Example 336 Synthesis of Compound A337:
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[1578] Compound A337 (12.1 mg, yield 45.8%) was synthesized according to the synthesis method of
compound A321 described in Example 320. LCMS (ESI) m/z = 830.4 [M+H]". "H NMR (400 MHz, DMSO-
ds) 6 10.34 (s, 1H), 9.93 (s, 1H), 8.68 (s, 1H), 8.20 (d, J = 8.4 Hz, 1H), 8.04 (d, /= 2.4 Hz, 1H), 8.00 (d, J =
2.0 Hz, 1H), 7.96 — 7.93 (m, 1H), 7.92 — 7.88 (m, 2H), 7.81 — 7.77 (m, 2H), 7.50 — 7.45 (m, 1H), 7.26 — 7.20
(m, 2H), 6.87 (d, J=8.0 Hz, 1H), 4.87 (d, /= 12.0 Hz, 1H), 4.02 — 3.96 (m, 1H), 3.92 — 3.85 (m, 1H), 3.72 —
3.58 (m, 7H), 3.53 — 3.41 (m, 2H), 3.23 —3.07 (m, 3H), 2.85 - 2.77 (m, 1H), 2.75 — 2.66 (m, 3H), 2.11 —2.03
(m, 1H), 1.72 — 1.52 (m, 5H).

[1579] Example 337 Synthesis of Compound A338:

TFA/TfOH 0
o]
>

A338

[1580] Compound A338 (5.2 mg, yield 15.2%) was synthesized according to the synthesis method of
compound A101 described in Example 101. LCMS (ESI) m/z = 789.2 [M+H]". '"H NMR (400 MHz, DMSO-
ds) 8 10.32 (s, 1H), 9.62 (s, 1H), 8.61 (d, 1H), 8.28 (d, /= 8.4 Hz, 1H), 8.13 (d, /= 2.4 Hz, 1H), 7.91 (dd, J =
8.2,2.2 Hz, 1H), 7.87 (d, J=2.4 Hz, 1H), 7.65 (d, /= 4.8 Hz, 1H), 7.61 — 7.54 (m, 2H), 7.33 (d, /= 2.4 Hz,
1H), 7.19 (t, J= 8.4 Hz, 2H), 6.97 — 6.94 (m, 3H), 3.71 -3.58 (m, 11H), 2.91 -2.81 (m, 1H), 2.82 — 2.68 (m,
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4H), 1.80 — 1.72 (m, 4H).
[1581] Example 338 Synthesis of Compound A339:
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[1582] Compound A354 (10.0 mg, yield 57.3%) was synthesized according to the method of compound

5

A339

A132 described in Example 131. LCMS (ESI) m/z = 820.53 [M+H]". '"H NMR (400 MHz, DMSO-ds) 5 10.33
(s, 1H), 8.50 (s, 1H), 8.13 (s, 2H), 8.04 (d, J = 2.7 Hz, 1H), 7.95 (dd, J: = 10.8 Hz, J>» = 2.7 Hz, 2H), 7.88 —
7.85(d,J=3.1Hz, 2H), 7.47 (dd, J1=9.1 Hz, J» = 2.8 Hz, 1H), 6.86 (d, /=9.1 Hz, 1H), 4.78 (d, /= 11.6 Hz,
1H), 3.95-3.91 (m, 1H), 3.80 (d, /= 11.6 Hz, 1H), 3.70 — 3.57 (m, 5H), 3.49 — 3.41 (m, 2H), 3.27 — 3.24 (m,
2H), 3.04 — 2.90 (m, 3H), 2.70 — 2.62 (m, 3H), 2.58 — 2.54 (m, 1H), 2.39 (s, 6H), 2.04 — 1.97 (m, 1H), 1.65 —
1.52 (m, 5H).

[1583] Example 339 Synthesis of Compounds A340, A341, and A342:

o}
N
Y @ NV eme
N7°N [0}
N__N o
o PuB
NN © v NaBH;CN, AcOH o N TfOH
0 DCM, t, 16 hr gj TFA, 70°C, 0.5 h

A321-3 A150-3

A340

[1584] Step 1:

[1585] To a solution of compound A150-3 (1 g, purity 80%, 1.0 eq) in dichloromethane (60 mL) at room
temperature, compound A321-3 (1.06 g, 1.5 eq) and acetic acid (0.5 mL) were added, the reaction mixture was
stirred at room temperature for 0.5 h, and sodium cyanoborohydride (210 mg, 2.2 eq) was added. The reaction
mixture was stirred at room temperature for 16 h. After the addition of water, the reaction mixture was extracted

with DCM, washed with saturated brine, dried over anhydrous sodium sulfate, filtered, concentrated, and
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purified by normal phase column to give a yellow solid A340-1 (0.89 g, yield 60.6%). LCMS (ESI) m/z =
965.2 [M+H]".

[1586] Step 2:

[1587] At room temperature, trifluoromethanesulfonic acid (0.4 mL) was added to a solution of compound
A340-1 (182 mg, 0.094 mmol) in trifluoroacetic acid (2 mL), and the reaction mixture was stirred at 70°C for
0.5 h. A saturated sodium bicarbonate solution was slowly added to the reaction mixture in an ice-water bath,
the reaction mixture was adjusted to weak alkalinity, extracted with DCM, washed with saturated brine, dried
over anhydrous sodium sulfate, filtered, concentrated, and purified by reverse phase column to give a yellow
solid A340 (27 mg, yield 31%). The obtained racemate was resolved by a chiral column to give two
configurations, and the detection and analysis conditions were: analytical instrument: Waters €2695,
chromatographic column: CHIRALPAK IE-3, mobile phase: a solution of 0.1% diethylamine in acetonitrile:
a solution of 0.1% diethylamine in isopropanol (40:60), flow rate: 1.0 mL/min. The R configuration product
was A341, with a corresponding retention time of 9.78 min. The S configuration product was A342, with a
corresponding retention time of 11.36 min. The final products of the corresponding configurations prepared
using raw materials in R configuration or S configuration were compared with the above A341 and A342 to
further confirm that the configurations of A341 and A342 were indeed the above configurations. LCMS (ESI)
m/z = 845.2 [M+H]*. "H NMR (400 MHz, DMSO-ds) 4 10.36 (s, 1H), 9.62 (s, 1H), 8.61 (s, 1H), 8.27 (d, J =
8.4 Hz, 1H), 8.07 (d, /= 2.8 Hz, 1H), 7.87 (dd, J = 8.4, 2.0 Hz, 1H), 7.65 (d, J = 8.8 Hz, 2H), 7.62 — 7.45 (m,
2H), 7.33 (d, J = 2.4 Hz, 1H), 7.19 (t, J = 8.8 Hz, 2H), 7.00 — 6.81 (m, 3H), 4.00 (t, J = 7.6 Hz, 1H), 3.78 —
3.61 (m, 5H), 3.58 — 3.42 (m, 2H), 3.19 — 3.06 (m, 4H), 3.06 —2.92 (m, 1H), 2.72 (t, J = 6.4 Hz, 2H), 2.65 —
2.55 (m, 2H), 2.52 — 2.44 (m, 2H), 2.14 - 2.00 (m, 1H), 1.75 — 1.50 (m, 5H).

[1588] Example 340 Synthesis of Compound A343:
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[1589] Compound A343 (5.2 mg, yield 15.2%) was synthesized according to the synthesis method of
compound A101 described in Example 101. LCMS (ESI) m/z = 790.3 [M+H]".'"H NMR (400 MHz, DMSO-
ds) 8 10.39 (s, 1H), 9.60 (s, 1H), 8.59 (d, 1H), 8.20 (d, /= 8.4 Hz, 1H), 8.13 (d, /= 2.4 Hz, 1H), 7.92 (dd, J =
8.2,2.2 Hz, 1H), 7.83 (d, J=2.4 Hz, 1H), 7.72 (d, /= 4.8 Hz, 1H), 7.66 (d, /= 8.8 Hz, 2H), 7.57 (dd, /= 8.8,
2.8 Hz, 1H), 7.10 — 7.08 (m, 1H), 7.01 — 7.00 (m, 1H), 6.97 — 6.93 (m, 3H), 4.72 (d, J = 14.8 Hz, 1H), 4.42
(m, 1H), 4.20 (d, /= 12.4 Hz, 1H), 4.07 (m, 2H), 3.75 — 3.66 (m, 8H), 3.14 — 2.98 (m, 6H), 2.73 (t, /= 7.2 Hz,
2H).

[1590] Example 341 Synthesis of Compound A344:
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[1591] Compound A344 (28 mg, yield 53%) was synthesized according to the synthesis method of
compound A128 described in Example 127. LCMS (ESI) m/z = 773.6 [M+H]*. '"H NMR (400 MHz, DMSO-
ds) 6 10.40 (s, 1H), 9.61 (s, 1H), 8.60 (s, 1H), 8.20 (d, /= 8.4 Hz, 1H), 8.14 (d, /= 2.8 Hz, 1H), 7.93 — 7.89
(m, 1H), 7.87 — 7.85 (m, 1H), 7.80 — 7.78 (m, 1H), 7.69 — 7.64 (m, 2H), 7.60 — 7.55 (m, 1H), 6.99 — 6.92 (m,
3H), 6.74 (d, J= 3.6 Hz, 1H), 6.64 — 6.61 (m, 1H), 4.81 —4.75 (m, 1H), 4.44 — 4.38 (m, 1H), 4.23 — 4.16 (m,
1H), 4.11 —3.95 (m, 2H), 3.78 — 3.70 (m, 6H), 3.68 — 3.63 (m, 2H), 3.20 — 3.04 (m, 5H), 3.03 —2.93 (m, 1H),
2.74 (t, J= 6.8 Hz, 2H).

[1592] Example 342 Synthesis of Compound A345:

Q NaBH,CN
_NeEEN

N DCM

%4

[1593] Compound A345 (31.1 mg, yield 36.3%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 816.4 [M+H]*. '"H NMR (400 MHz, DMSO-
ds) 6 10.34 (s, 1H), 9.58 (s, 1H), 8.59 (s, 1H), 8.17 (d, J = 8.4 Hz, 1H), 8.04 (d, /= 2.8 Hz, IH), 7.98 (d, J =
2.0 Hz, 1H), 7.94 (d, J= 3.2 Hz, 1H), 7.91 — 7.85 (m, 2H), 7.60 (d, J = 8.8 Hz, 2H), 7.47 (dd, J=9.2, 2.8 Hz,
1H), 6.91 — 6.83 (m, 3H), 4.83 (d, J = 11.6 Hz, 1H), 4.01 — 3.93 (m, 1H), 3.85 (d, /= 11.6 Hz, 1H), 3.76 —
3.57 (m, 5H), 3.52 — 3.39 (m, 2H), 3.14 — 2.90 (m, 5H), 2.69 (t, /= 6.8 Hz, 2H), 2.61 — 2.40 (m, 4H), 2.22 -
1.96 (m, 1H), 1.73 — 1.42 (m, 5H).
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[1594] Example 343 Synthesis of Compound A346:
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[1595] Compound A346 (107 mg, yield 55%) was synthesized according to the synthesis method of
compound A101 described in Example 101. LCMS (ESI) m/z = 859.3 [M+H]*. "H NMR (400 MHz, DMSO-
ds) 8 10.37 (s, 1H), 9.62 (s, 1H), 8.61 (s, 1H), 8.28 (d, /= 8.4 Hz, 1H), 8.07 (d, /= 2.8 Hz, 1H), 7.88 (dd, J =
8.8, 2.4 Hz, 1H), 7.68 — 7.46 (m, 4H), 7.33 (d, J = 2.4 Hz, 1H), 7.20 (t, J = 8.8 Hz, 2H), 6.94 (d, /=9.2 Hz,
2H), 6.87 (d, J=9.2 Hz, 1H), 3.93 — 3.78 (m, 2H), 3.78 — 3.58 (m, 6H), 3.32 — 3.20 (m, 2H), 2.77 — 2.59 (m,
5H), 2.48 — 2.34 (m, 2H), 2.33 — 2.18 (m, 1H), 1.97 — 1.80 (m, 4H), 1.66 — 1.46 (m, 4H).

[1596] Example 344 Synthesis of Compound A347:
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[1597] Compound A347 (59 mg, yield 28%) was synthesized according to the synthesis method of
compound A185 described in Example 184. LCMS (ESI) m/z = 859.5 [M+H]*. 'H NMR (400 MHz, DMSO-
ds) 6 10.35 (s, 1H), 9.70 (s, 1H), 8.67 (s, 1H), 8.30 (d, /= 8.4 Hz, 1H), 8.06 (d, /= 2.8 Hz, 1H), 7.88 — 7.84
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(m, 1H), 7.62 — 7.59 (m, 1H), 7.58 — 7.51 (m, 1H), 7.50 — 7.46 (m, 1H), 7.35 - 7.32 (m, 1H), 7.23 — 7.10 (m,
4H), 6.85 (d, /=9.2 Hz, 1H), 6.61 — 6.55 (m, 1H), 3.87 —3.77 (m, 2H), 3.75 — 3.63 (m, 6H), 3.31 — 3.21 (m,
2H), 2.81 — 2.68 (m, 4H), 2.50 — 2.46 (m, 2H), 2.39 (s, 2H), 2.36 — 2.27 (m, 1H), 1.93 — 1.78 (m, 4H), 1.60 —
1.47 (m, 4H).
[1598] Example 345 Synthesis of Compound A348:
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[1599] Step 4:
[1600] A348-1 (440 mg, yield 49.3%) was synthesized with reference to W0O2019085996A1. LCMS (ESI)
m/z =234.1 [M+H]".
[1601] Step 10:
[1602] Trans-compound A348 (20 mg, yield 62.7%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 835.52 [M+H]". "H NMR (400 MHz, DMSO-
ds) 8 10.36 (s, 1H), 8.48 (s, 1H), 8.20 — 8.17 (m, 1H), 8.14 (s, 1H), 8.07 (d, J=2.7 Hz, 1H), 7.83 (dd, J1 = 8.6
Hz, J» =2.2 Hz, 1H), 7.57 - 7.50 (m, 2H), 7.28 (d, J = 2.1 Hz, 1H), 7.20 — 7.14 (m, 2H), 6.90 (d, /= 9.1 Hz,
1H), 3.70 (t,J= 6.7 Hz, 2H), 3.64 — 3.61 (m, 2H), 3.43 —3.36 (m, 4H), 3.30 — 3.27 (m, 2H), 2.88 (s, 2H), 2.71
—2.68 (m, 2H), 2.64 — 2.60 (m, 1H), 2.55 — 2.52 (m, 2H), 2.42 (s, 6H), 2.23 — 2.18 (m, 2H), 1.79 — 1.74 (m,
2H).
[1603] Cis compound A349 (20 mg, 45.7% yield). LCMS (ESI) m/z = 835.57 [M+H]". "H NMR (400 MHz,
DMSO-ds) 6 10.36 (s, 1H), 8.48 (s, 1H), 8.20 —8.17 (m, 1H), 8.14 (s, 1H), 8.07 (d, /= 2.7 Hz, 1H), 7.83 (dd,
J1=8.5Hz,J, =2.2 Hz, 1H), 7.57 - 7.50 (m, 2H), 7.28 (d, J = 2.2 Hz, 1H), 7.20 — 7.14 (m, 2H), 6.90 (d, J =
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9.1 Hz, 1H), 3.70 (t, J= 6.7 Hz, 2H), 3.64 — 3.61 (m, 2H), 3.41 — 3.37 (m, 4H), 3.30 — 3.27 (m, 2H), 2.88 (s,
2H), 2.71 — 2.68 (m, 2H), 2.64 — 2.60 (m, 1H), 2.55 — 2.52 (m, 2H), 2.42 (s, 6H), 2.24 — 2.19 (m, 2H), 1.79 —
1.74 (m, 2H).

[1604] Example 346 Synthesis of Compound A350:
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|
NH Q N
e}
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[1605] Step 1:

[1606] Triethylamine (19.36 g, 191.30 mmol) and trifluoromethanesulfonic anhydride (26.99 g, 95.65
mmol) were added to a solution of N-Boc-3,3-difluoropiperidin-4-one (15 g, 63.77 mmol) in dichloromethane
(150 mL) at room temperature. After reaction with stirring at room temperature for 2 h, the organic layer was
washed with water and then washed twice with saturated brine. The organic phase was dried over anhydrous
sodium sulfate and filtered, the filtrate was concentrated under reduced pressure, and the residue was separated
for purification by silica gel column chromatography (ethyl acetate/petroleum ether = 1:5) to give a colorless
oil A350-1 (4.0 g, yield 17.0%). LCMS (ESI) m/z = 368.0 [M+H]".

[1607] Step 2:

[1608] Atroom temperature, 4-nitrophenylboronic acid pinacol ester (1.76 g, 7.08 mmol), Pd(dppf)Cl, (398
mg, 0.54 mmol) and sodium carbonate (1.15 g, 10.89 mmol) were added to a mixture of a solution of
compound A350-1 (2.00 g, 5.45 mmol) in 1,4-dioxane (20 mL) and H,O (4 mL). The reaction mixture was
heated to 100°C under argon protection and stirred for 16 h. The reaction mixture was filtered, the filtrate was
concentrated under reduced pressure, and the residue was separated for purification by silica gel column
chromatography to give a yellow solid A350-2 (1.00 g, yield 53%). LCMS (ESI) m/z =341.1 [M+H]*.
[1609] Step 3:
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[1610] Compound A350 (6.7 mg, yield 21%) was synthesized according to the method of compound A150
described in Example 149. LCMS (ESI) m/z = 824.3 [M+H]". 'H NMR (400 MHz, DMSO-dc) & 10.38 (s,
1H), 9.90 (s, 1H), 8.68 (s, 1H), 8.31 (d, /= 8.4 Hz, 1H), 8.08 (d, /= 2.8 Hz, 1H), 7.92 — 7.88 (m, 1H), 7.79
(d, J= 8.4 Hz, 2H), 7.61 — 7.55 (m, 1H), 7.51 (dd, J=9.2, 2.8 Hz, 1H), 7.35 (d, J=2.4 Hz, 1H), 7.27 (d, J =
8.4 Hz, 2H), 7.19 (t, J = 8.8 Hz, 2H), 6.93 — 6.88 (m, 1H), 4.37 (d, /= 12.4 Hz, 2H), 3.73 (t,J= 6.8 Hz, 2H),
3.24-3.17 (m, 1H), 3.10 — 2.92 (m, 2H), 2.83 (t, /= 12.4 Hz, 2H), 2.75 — 2.65 (m, 4H), 2.63 — 2.55 (m, 1H),
2.45-2.37 (m, 1H), 2.10 - 2.01 (m, 1H), 1.90 — 1.82 (m, 2H), 1.55 — 1.40 (m, 2H).

[1611] Example 347 Synthesis of Compound A351:

NH
cl N
F o
O ‘ LF © NaCNBHg
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=N

[1612] Compound A351 (8.0 mg, yield 30%) was synthesized according to the method of compound A4

26°C,16h

A351

described in Example 4. LCMS (ESI) m/z = 880.3 [M+H]". '"H NMR (400 MHz, DMSO-dc) & 10.37 (s, 1H),
9.91 (s, 1H), 8.69 (s, 1H), 8.31 (d, J = 8.4 Hz, 1H), 8.07 (d, /= 2.8 Hz, 1H), 7.90 (dd, J = 8.5, 2.4 Hz, 1H),
7.80 (d, J=8.4 Hz, 2H), 7.63 — 7.54 (m, 1H), 7.51 (dd, /=9.1, 2.7 Hz, 1H), 7.35 (d, /= 2.4 Hz, 1H), 7.27 (d,
J=28.4Hz, 2H), 7.20 (t, J = 8.8 Hz, 2H), 6.90 (d, /= 9.2 Hz, 1H), 4.01 (t, /= 7.6 Hz, 1H), 3.75 — 3.72 (m,
4H), 3.70 — 3.63 (m, 2H), 3.57 — 3.46 (m, 2H), 3.26 — 3.14 (m, 2H), 3.10 — 3.01 (m, 2H), 2.72 (t, /= 6.7 Hz,
2H), 2.30 -2.20 (m, 1H), 2.15 — 2.05 (m, 2H), 1.74 — 1.65 (m, 6H).

[1613] Example 348 Synthesis of Compound A352:
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[1614] Step I:

[1615] Compound A352-1 (50 mg, yield 30%) was synthesized according to the synthesis method of
compound A146 described in Example 145. LCMS (ESI) m/z = 504.1 [M+H]".

[1616] Step 2:

[1617] Compound A352 (3 mg, yield 20.6%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 831.4 [M+H]"."H NMR (400 MHz, DMSO-
ds) 8 10.35 (s, 1H), 9.51 (s, 1H), 8.58 (s, 1H), 8.26 (d, J = 8.4 Hz, 1H), 8.07 (d, /= 2.8 Hz, 1H), 7.87 (dd, J =
8.5,2.4 Hz, 1H), 7.60 — 7.55 (m, 3H), 7.50 (dd, J=9.0, 2.8 Hz, 1H), 7.32 (d, /J=2.0 Hz, 1H), 7.19 (t, /= 8.8
Hz, 2H), 6.83 (d, /= 8.8 Hz, 1H), 6.45 (d, /= 8.4 Hz, 2H), 3.91 (t, /= 7.2 Hz, 2H), 3.85 — 3.80 (m, 2H), 3.75
—3.70 (m, 4H), 3.60 — 3.54 (m, 2H), 3.29 — 3.22 (m, 3H), 2.72 (t, J= 6.8 Hz, 2H), 2.40 — 2.32 (m, 2H), 2.28
—2.22 (m, 2H), 1.95 — 1.85 (m, 2H), 1.62 — 1.53 (m, 2H).

[1618] Example 349 Synthesis of Compound A353:
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[1619] Compound A353 (18.2 mg, yield 44.2%) was synthesized according to the synthesis method of
compound A202 described in Example 201. LCMS (ESI) m/z = 845.4 [M+H]*. '"H NMR (400 MHz, DMSO-
ds) 6 10.33 (s, 1H), 9.47 (s, 1H), 8.55 (s, 1H), 8.23 (d, /= 8.4 Hz, 1H), 8.04 (d, /= 2.4 Hz, 1H), 7.86 — 7.81
(m, 1H), 7.58 — 7.46 (m, 4H), 7.29 (d, /= 2.0 Hz, 1H), 7.16 (t, J = 8.8 Hz, 2H), 6.85 (d,J=10.0 Hz, 1H), 6.45
—6.36 (m, 2H), 3.93 — 3.75 (m, 5H), 3.71 — 3.64 (m, 4H), 3.45 — 3.39 (m, 2H), 3.28 — 3.19 (m, 2H), 2.94 —
2.85 (m, 1H), 2.69 (t, J = 6.8 Hz, 2H), 2.55 — 2.53 (m, 1H), 2.35 (s, 2H), 2.25 (s, 2H), 1.92 — 1.80 (m, 2H),
1.59 — 1.47 (m, 2H).

[1620] Example 350 Synthesis of Compound A354:
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[1621] Compound A354 (3.2 mg, yield 8.2%) was synthesized according to the synthesis method of
compound A128 described in Example 127. LCMS (ESI) m/z = 809.3 [M+H]+. 1H NMR (400 MHz, DMSO-
d6) 6 10.38 (s, 1H), 9.61 (s, 1H), 8.60 (s, 1H), 8.16 (d, J = 7.8 Hz, 1H), 8.14 (d, J = 2.8 Hz, 1H), 7.91 (t,J =
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2.4 Hz, 1H), 7.86 (dd, J=8.4, 2.0 Hz, 1H), 7.67 (d, ] =9.2 Hz, 2H), 7.58 (dd, ] = 8.8, 2.8 Hz, 1H), 6.98 — 6.94
(m, 3H), 5.79 (s, 2H), 4.73 (d , J = 12.0 Hz, 1H), 4.43 — 4.39 (m, 1H), 4.23 — 3.98 (m, 4H), 3.81 — 3.66 (m,
11H), 3.47 — 3.37 (m, 2H), 3.21 — 3.19 (m, 2H), 3.12 — 3.08 (m, 2H), 2.74 (t, ] = 7.2 Hz, 2H), 2.26 — 2.20 (m,
2H).

[1622] Example 351 Synthesis of Compound A355:
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[1623] Step I:

[1624] At 0°C, borane dimethyl sulfide (2 M, 2.64 mL) was added dropwise to a solution of tert-butyl 9-
0Xx0-7-0x0-3,10-diazaspiro[ 5.6]dodecane-3-carboxylate (750 mg, 2.64 mmol) in tetrahydrofuran (20 mL). The
reaction mixture was reacted at 0°C for 4 h. After LCMS showed that the reaction was complete, methanol (20
mL) was slowly added to the reaction mixture, and the mixture was stirred for 4 h. After the reaction mixture
was concentrated, saturated sodium bicarbonate and ethyl acetate were added for extraction, and the organic
phase was concentrated to give A355-1 (730 mg, crude) which was directly used in the next step. LCMS (ESI)
m/z=271.5 [M+H]".

[1625] Step 2:

[1626] Compound A355 (4 mg, yield 25%) was synthesized according to the synthesis method of compound
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A101 described in Example 101. LCMS (ESI) m/z = 873.9 [M+H]". 'H NMR (400 MHz, DMSO-ds)  10.35
(s, 1H), 9.60 (s, 1H), 8.61 (s, 1H), 8.29 (d, /J=8.4 Hz, 1H), 8.07 (d, /= 2.8 Hz, 1H), 7.89 — 7.86 (m, 1H), 7.67
—7.62 (m, 2H), 7.61 —7.53 (m, 1H), 7.51 — 7.47 (m, 1H), 7.34 (d, J = 2.2 Hz, 1H), 7.23 — 7.16 (m, 2H), 6.97
—6.92 (m, 2H), 6.86 (d, J=9.1 Hz, 1H), 3.95 — 3.86 (m, 2H), 3.74 — 3.66 (m, 6H), 3.28 — 3.17 (m, 2H), 2.75
—2.69 (m, 4H), 2.69 —2.59 (m, 5H), 1.85 - 1.75 (m, 6H), 1.69 — 1.57 (m, 2H), 1.49 — 1.38 (m, 2H).

[1627] Example 352 Synthesis of Compound A356:
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[1628] Compound A356 (10.0 mg, yield 28.6%) was synthesized according to the method of compound
A132 described in Example 131. LCMS (ESI) m/z= 831.52 [M+H]". 'H NMR (400 MHz, DMSO-ds) & 10.34
(s, 1H), 9.60 (s, 1H), 8.60 (s, 1H), 8.28 (d, /= 8.5 Hz, 1H), 8.09 (d, /= 2.7 Hz, 1H), 7.87 (dd, J1 = 8.5 Hz, J»
=2.2 Hz, 1H), 7.64 (d, J = 8.7 Hz, 2H), 7.58 — 7.54 (m, 1H), 7.52 (dd, J1 = 9.0 Hz, J, =2.7 Hz, 1H), 7.33 (d, J
=2.1 Hz, 1H), 7.21-7.16 (m, 2H), 6.95 (d, /=9.0 Hz, 2H), 6.71 (d, /= 9.2 Hz, 1H), 3.85 - 3.77 (m, 6H), 3.72
(t,J=06.7 Hz, 2H), 3.63 — 3.60 (m, 2H), 3.33 —3.31 (m, 1H), 3.21 — 3.18 (m, 2H), 2.99 — 2.93 (s, 1H), 2.76 —
2.71 (m, 4H), 2.06 — 2.01 (m, 3H), 1.49 — 1.37 (m, 2H).

[1629] Example 353 Synthesis of Compound A357:
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[1630] Compound A371 (6.0 mg, yield 10.9%) was synthesized according to the method of compound
A101 described in Example 101. LCMS (ESI) m/z = 831.54 [M+H]". '"H NMR (400 MHz, DMSO-ds) & 10.32
(s, 1H), 9.52 (s, 1H), 8.57 (s, 1H), 8.24 (d, J = 8.5 Hz, 1H), 8.04 (d, /= 2.7 Hz, 1H), 7.84 (dd, J1=8.5 Hz, J»
=2.2 Hz, 1H), 7.59 (d, J = 8.9 Hz, 2H), 7.56 — 7.50 (m, 1H), 7.47 (dd, J1 = 9.1 Hz, J, =2.7 Hz, 1H), 7.30 (d, J
=2.2Hz, 1H), 7.19 — 7.14 (m, 2H), 6.86 — 6.83 (m, 3H), 4.20 —4.16 (m, 2H) 3.85 —3.73 (m, 6H), 3.69 (t, J =
6.7 Hz, 2H), 2.92 — 2.83 (m, 4H), 2.69 (t, J = 6.7 Hz, 2H), 2.59 — 2.56 (m, 2H), 2.25 — 2.20 (m, 1H), 1.81 —
1.77 (m, 2H), 1.44 — 1.35 (m, 2H).

[1631] Example 354 Synthesis of Compound A358:
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[1632] Compound A358 (28.5 mg, yield 46.7%) was synthesized according to the method of compound
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A223 described in Example 222. LCMS (ESI) m/z = 817.5 [M+H]*. 'TH NMR (400 MHz, DMSO-ds) 4 10.31
(s, 1H), 9.47 (s, 1H), 8.55 (s, 1H), 8.23 (d, /= 8.0 Hz, 1H), 8.05 (d, /= 2.8 Hz, 1H), 7.86 — 7.82 (m, 1H), 7.56
—7.52 (m, 3H), 7.49 — 7.45 (m, 1H), 7.29 (d, /= 2.4 Hz, 1H), 7.16 (t, J = 8.0 Hz, 2H), 6.69 (d, /= 10.0 Hz,
1H), 6.42 (d, J = 8.8 Hz, 2H), 3.91 — 3.78 (m, 8H), 3.76 — 3.66 (m, 5H), 3.51 — 3.46 (m, 2H), 3.02 — 2.98 (mm,
2H), 2.88 —2.83 (m, 3H), 2.70 (t, J= 6.8 Hz, 2H).

[1633] Example 355 Synthesis of Compound A359:
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[1634] Compound A359 (16.0 mg, yield 60.9%) was synthesized according to the method of compound
A101 described in Example 101. LCMS (ESI) m/z = 845.57 [M+H]*. '"H NMR (400 MHz, DMSO-ds) 6 10.32
(s, 1H), 9.50 (s, 1H), 8.39 (s, 1H), 8.05 (d, /J=2.7 Hz, 1H), 7.95 (d, /= 8.3 Hz, 1H), 7.63 — 7.59 (m, 3H), 7.50
—7.45 (m, 2H), 7.20 — 7.15 (m, 2H), 6.91 — 6.88 (m, 3H), 6.69 (d, J = 9.2 Hz, 1H), 5.34 — 5.23 (m, 2H), 3.87
—3.78 (m, 5H), 3.74 — 3.67 (m, 4H), 3.61 — 3.57 (m, 2H), 3.54 — 3.49 (m, 1H), 2.81 (s, 2H), 2.70 (t, J = 6.7
Hz, 2H), 2.63 — 2.56 (m, 3H), 2.00 — 1.95 (m, 2H), 1.86 — 1.82 (m, 2H).

[1635] Example 356 Synthesis of Compound A360:
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[1636] Compound A360 (23.6 mg, yield 47.9%) was synthesized according to the synthesis method of
compound A189 described in Example 188 and the synthesis method of compound A132 described in
Example 131. LCMS (ESI) m/z = 871.55 [M+H]". '"H NMR (400 MHz, DMSO-ds) 5 10.32 (s, 1H), 9.57 (s,
1H), 8.58 (s, 1H), 8.24 (d, J= 8.4 Hz, 1H), 8.05 (d, /=2.8 Hz, 1H), 7.84 (dd, J= 8.4, 2.0 Hz, 1H), 7.65 — 7.43
(m, 4H), 7.30 (d, /= 2.0 Hz, 1H), 7.16 (t, J = 8.8 Hz, 2H), 6.91 (d, /= 9.2 Hz, 2H), 6.67 (d, /= 9.2 Hz, 1H),
3.90 - 3.61 (m, 9H), 3.30 — 3.23 (m, 2H), 3.10 — 2.91 (m, 4H), 2.84 — 2.80 (m, 2H), 2.70 (t, /= 6.8 Hz, 2H),
2.04 (t,J=8.8 Hz, 2H), 1.75 — 1.56 (m, 4H), 1.55 — 1.46 (m, 2H).

[1637] Example 357 Synthesis of Compound A361:
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[1638] Compound A361 (26.3 mg, yield 39.1%) was synthesized according to the method of compound
A223 described in Example 222. LCMS (ESI) m/z = 835.6 [M+H]*. 'TH NMR (400 MHz, DMSO-ds) 4 10.32
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(s, 1H), 8.46 (s, 1H), 8.19 (s, 1H), 8.07 (s, 1H), 8.03 (d, /J=4.0 Hz, 1H), 7.84 (d, /= 8.0 Hz, 1H), 7.58 — 7.44
(m, 2H), 7.27 (d, J= 2.4 Hz, 1H), 7.16 (t, J = 8.0 Hz, 2H), 6.85 (d, /= 8.0 Hz, 1H), 3.97 — 3.90 (m, 1H), 3.72
—3.62 (m, 4H), 3.59 — 3.53 (m, 1H), 3.50 — 3.40 (m, 2H), 2.95 — 2.86 (m, 1H), 2.69 (t, J = 6.8 Hz, 2H), 2.45
—2.30 (m, 6H), 2.07 — 1.96 (m, 7H), 1.67 — 1.49 (m, SH).

[1639] Example 358 Synthesis of Compound A362:
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[1640] Step 1:

[1641] At room temperature, tert-butyl 3-oxa-7,9-diazabicyclo[3.3.1]nonane-7-carboxylate (99 mg, 0.43
mmol), Pd-PEPPSI-IHEPT-CI (42.0 mg, 0.06 mmol) and cesium carbonate (201.6 mg, 0.6 mmol) were added
to a solution of compound A362-1 (100.0 mg, 0.31 mmol) in 1,4-dioxane (5 mL). The reaction mixture was
heated to 100°C under argon protection and stirred for 16 h. The reaction mixture was filtered, the filtrate was
concentrated under reduced pressure, and the residue was separated for purification by silica gel column
chromatography to give a yellow solid A362-2 (40 mg, yield 27%). LCMS (ESI) m/z=471.2 [M+H]".
[1642] Step 2:

[1643] Compound A362 (3.7 mg, yield 12%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 884.3 [M+H]*. '"H NMR (400 MHz, DMSO-
ds) 6 9.14 (s, 1H), 8.84 (s, 1H), 8.40 (s, 1H), 7.91 — 7.82 (m, 2H), 7.59 — 7.48 (m, 5H), 7.16 — 7.10 (m, 2H),
6.98 (d, J=2.4 Hz, 1H), 6.89 — 6.83 (m, 2H), 6.79 (dd, J = 8.0, 2.4 Hz, 1H), 4.87 (s, 2H), 4.04 (dd, J = 7.0,
4.4 Hz, 1H), 4.01 — 3.95 (m, 1H), 3.98 (s, 3H), 3.89 — 3.79 (m, 2H), 3.78 — 3.66 (m, 3H), 3.64 — 3.60 (m, 1H),
3.55-3.48 (m, 2H), 3.46 — 3.37 (m, 2H), 3.25 — 3.20 (m, 2H), 2.90 — 2.86 (m, 1H), 2.78 — 2.72 (m, 2H), 2.65
—2.60 m, 2H), 1.86 — 1.80 (m, 2H), 1.78 — 1.68 (m, 2H).

[1644] Example 359 Synthesis of Compound A363:
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[1645] Compound A363 (17 mg, yield 19%) was synthesized according to the synthesis method of
compound A132 described in Example 131. LCMS (ESI) m/z = 857.2 [M+H]". '"H NMR (400 MHz, DMSO-
ds) 8 10.36 (s, 1H), 9.60 (s, 1H), 8.59 (s, 1H), 8.24 (d, J = 8.4 Hz, 1H), 8.07 (d, /= 2.8 Hz, 1H), 7.81 (dd, J =
8.4,2.0 Hz, 1H), 7.67 (d, J = 8.8 Hz, 2H), 7.56 — 7.38 (m, 2H), 7.22 (s, 1H), 7.07 — 6.78 (m, 4H), 4.01 (t, J=
7.6 Hz, 1H), 3.79 — 3.58 (m, 5H), 3.57 — 3.42 (m, 4H), 3.33 — 3.31 (m, 1H), 3.14 - 2.96 (m, 5H), 2.72 (t, J =
6.4 Hz, 2H), 2.64 — 2.57 (m, 2H), 2.51 — 2.43 (m, 2H), 2.16 — 1.99 (m, 1H), 1.79 — 1.49 (m, 5H).

[1646] Example 360 Synthesis of Compound A364:

BrQ 5 Q

g ) L0

N DTN AZed-2

N N

o) fNH Lo TBSO/E)CN TBAF " P
Pd-PEPPSHIHEPT-CI, Cs,C05 o __TBAF \ ) \.SO 4, EtoN

dioxane, 100 °C, 16 h N A THF. 1t 2h e N)LN DMSO, tt, 3 h
N

TBSO NH K/g
K/& (o]

A364-1 A364-3 0
A364-4

o NaBH4CN, AcOH
—N, L DCM, 1t, 3h

] O
L)C N ,\{%NH
o N =N
N =

A364

[1647] Step 1:

[1648] A364-2 (400 mg, 1.24 mmol), Pd-PEPPSI-IHEPT-CI (241 mg, 0.25 mmol) and cesium carbonate
(1.21 g, 3.71 mmol) were added to a solution of compound A364-1 (672 mg, 2.48 mmol) in 1,4-dioxane (5
mL) at room temperature. The reaction mixture was reacted in a sealed tube at 100°C for 16 h under argon
protection. The reaction mixture was filtered, and the filtrate was concentrated to give a crude product, which
was separated for purification by silica gel column chromatography to give a yellow solid A364-3 (300 mg,
yield 47%). LCMS (ESI) m/z = 514.2 [M+H]".

[1649] Step 2:

[1650] To a solution of compound A364-3 (300 mg, 0.58 mmol) in tetrahydrofuran (6 mL), a solution of
tetrabutylammonium fluoride in tetrahydrofuran (1.75 mL, 1.75 mmol) was added, and the reaction mixture
was stirred at room temperature for 2 h. The reaction mixture was directly spin-dried to give a crude product,

which was separated and purified by silica gel column chromatography to give a yellow solid A364-4 (110
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mg, yield 47%). LCMS (ESI) m/z = 400.2 [M+H]".

[1651] Step 3:

[1652] Triethylamine (1.04 mL, 7.51 mmol) was added to a solution of compound A364-4 (100 mg, 0.25
mmol) in dimethyl sulfoxide (2 mL), the reaction mixture was cooled to 0°C, sulfur trioxide pyridine complex
(398 mg, 2.5 mmol) was added, and the reaction mixture was stirred at room temperature for 3 h. After the
addition of water, the mixture was extracted with dichloromethane, washed with saturated citric acid solution,
washed with saturated brine, dried over anhydrous sodium sulfate, filtered, and concentrated to give a crude
product. The crude product was separated for purification by silica gel column chromatography to give a
yellow solid A364-5 (84 mg, yield 84%). LCMS (ESI) m/z = 398.2 [M+H]".

[1653] Step 4:

[1654] A150-3 (40 mg, 0.08 mmol) and acetic acid (0.1 mL) were added to a solution of compound A364-
5 (45 mg, 0.12 mmol) in dichloromethane (1 mL), and the reaction mixture was stirred at room temperature
for 0.5 h. Sodium cyanoborohydride (10 mg, 0.15 mmol) was added, and the reaction mixture was stirred at
room temperature for 3 h. After the addition of water, the mixture was extracted with dichloromethane, washed
with saturated brine, dried over anhydrous sodium sulfate, filtered and concentrated to give a crude product,
which was purified by a preparative thin layer chromatography plate to give a yellow solid A364 (7 mg, yield
10%). LCMS (ESI) m/z = 898.4 [M+H]". "H NMR (400 MHz, DMSO-ds) & 10.56 (s, 1H), 9.63 (s, 1H), 8.62
(s, 1H), 8.28 (d, /= 8.8 Hz, 1H), 7.88 (dd, /= 8.4,2.0 Hz, 1H), 7.66 (d, J = 8.4 Hz, 2H), 7.63 — 7.49 (m, 1H),
7.36 — 7.26 (m, 2H), 7.20 (t, J = 8.4 Hz, 2H), 7.11 — 7.00 (m, 2H), 7.00 — 6.89 (m, 2H), 4.28 (s, 3H), 4.10 —
3.97 (m, 1H), 3.91 (t, J = 6.8 Hz, 2H), 3.77 — 3.63 (m, 1H), 3.12 (s, 3H), 2.79 (t, J= 6.8 Hz, 2H), 2.73 — 2.68
(m, 1H), 2.68 —2.55 (m, 3H), 1.36 — 1.27 (m, 4H).

[1655] Example 361 Synthesis of Compound A365:

[o]

(/( NH o
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/

A365
[1656] Compound A365 (4.0 mg, yield 3.5%) was synthesized according to the synthesis method of
compound A364 described in Example 360. LCMS (ESI) m/z = 898.4 [M+H]*. '"H NMR (400 MHz, DMSO-
ds) 6 10.52 (s, 1H), 9.62 (s, 1H), 8.62 (s, 1H), 8.28 (d, /= 8.6 Hz, 1H), 7.88 (dd, J=8.5, 2.2 Hz, 1H), 7.66 (d,
J=8.9Hz, 2H), 7.57 (ddd, J = 15.0, 8.4, 6.6 Hz, 1H), 7.47 (d, /= 9.0 Hz, 1H), 7.34 (d, /= 2.2 Hz, 1H), 7.20
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(t, J= 8.7 Hz, 2H), 6.95 (d, J = 9.0 Hz, 4H), 6.87 (s, 1H), 4.02 (t, J= 7.5 Hz, 1H), 3.92 (d, J = 4.2 Hz, 6H),
3.67 (t, J= 8.2 Hz, 1H), 3.11 (ddddd, J = 6.3, 4.4, 3.7, 1.9, 1.1 Hz, 4H), 3.03 (t, /= 7.5 Hz, 1H), 2.76 (1, J =
6.7 Hz, 2H), 2.61 (t, J= 5.7 Hz, 2H), 2.10 (dd, J = 12.3, 7.6 Hz, 1H), 1.73 (s, 1H), 1.66 (dd, J = 12.3, 8.5 Hz,
1H).

[1657] Example 1: Biological Effects

[1658] Biological Example 1: Protein Abundance Detection via Western Blot (WB)

[1659] WB is a classical biochemical experimental method used to detect the abundance of a target protein
in a sample of cells or biological tissue. It relies on specific antigen-antibody binding to detect protein signals
from the sample processed by gel electrophoresis: the protein specifically binds to a primary antibody at an
epitope; the primary antibody is then conjugated with a secondary antibody to amplify the signal cascade; the
signal is read out by chemiluminescent or fluorescent detection. The intracellular protein content is ultimately
characterized by the intensity of the optical signals. PROTAC compound molecules induce target protein
degradation in a concentration/dose-dependent and timepoint-dependent manner. The DC50 value can be
calculated by curve fitting of the protein WB exposure signals.

[1660] The experimental procedure is as follows:

1. Seed Jurkat cells into a 12-well plate at 1x10° cells/500 pL/well.

2. Mix the culture medium with the compound to a concentration that is twice the desired final concentration.
Add 0.5 mL of this mixture to the 12-well plate, mix well, and incubate the plate in an incubator for 24 h.

3. Transfer the cell suspension to a centrifuge tube. Rinse the 12-well plate with PBS and then transfer the
PBS from the plate to the same centrifuge tube. Centrifuge at 3000 rpm for 5 min at room temperature. Aspirate
the supernatant using a vacuum pump. Add 90 pL of pre-cooled cell lysis buffer containing protease inhibitor
(Complete Protease Inhibitor Cocktail Tablets, Roche #4693116001) and phosphatase inhibitor (Phosphatase
Inhibitor Cocktail Tablets supplied in EASYpacks, Roche #4906837001) to the centrifuge tube according to
the manufacturer's instructions. Lyse on ice for 20 min.

4. Centrifuge the lysed sample at 13000 rpm for 20 min at 4°C. Mix the supernatant with 5x protein loading
buffer. Boil at 100°C for 5 min and then cool. Store the denatured protein sample at -20°C.

5. Load 12 pL of the protein sample into each well of 4-12% Bis-Tris Midi Gel 26-well (invitrogen
#WG1403BOX). Run electrophoresis at 80 V for 20 min, and then at 120 V constant voltage for 60 min.

6. Transfer the protein onto a nitrocellulose membrane in an ice bath at 250 mA constant current for 90 min.
7.  Block the membrane with protein blocking buffer (LI-COR #927-50000) for 1 h at room temperature.

8. Wash the membrane with TBST (CST #9997S) at room temperature 3 times, 5 min each. Incubate with a
primary antibody overnight at 4°C.

9.  Wash the membrane with TBST (CST #9997S) at room temperature 3 times, 5 min each. Incubate with a

secondary antibody for 1-2 h at room temperature.

461



10. Wash the membrane with TBST (CST #9997S) at room temperature 3 times. Expose and image the
membrane using a LICOR Odyssey DLx imager.

[1661] Biological Example 2: CTG Assay of Compound Inhibition on Cell Viability (HCC1806 Cells)
[1662] CellTiter-Glo (CTG) is a rapid cell viability test method based on ATP detection. It has the
advantages of high sensitivity, rapidity and convenience, and is the gold standard for cell viability testing.
Adenosine triphosphate (ATP) participates in various enzymatic reactions in organisms and is an indicator of
living cell metabolism. Its content directly reflects the number of living cells and cell status. During the
experiment, equal volume of CTG reagent is added to the cultured cells to measure the luminescence value.
The chemiluminescent signal value is proportional to the amount of ATP, thus reflecting the number of viable
cells. Therefore, cell viability can be obtained by detecting the ATP content. Compounds that affect cell
viability will inhibit cell viability in a concentration-dependent manner, allowing a curve to be fitted to obtain
the ICso value.

[1663] The experimental procedure is as follows:

11. Place the cell suspension in a 15 mL centrifuge tube, centrifuge at 1000 rpm for 5 min at room temperature,
discard the supernatant, and collect the cell pellet.

12. Resuspend the cell pellet with preheated complete cell culture medium (RPMI1640+10%FBS+1%PS),
and use a Countess® automated cell counter to detect cell viability and density. The cell viability must be above
90%.

13. Seed HCC1806 cells in a 96-well plate (Corning #3925) at a density of 300 cells/100 uL/well.

14. Dissolve the compound in DMSO to prepare a 10 mM stock solution, transfer the stock solution to a
dilution plate (Corning #3357) for 3-fold serial dilution at 8 concentration points. Transfer the compound
solution to a 96-well plate seeded with cells (final concentration of DMSO 0.1%), and place in a cell incubator
at 37°C, 5% CO; for 6 days.

15. Take out the 96-well plate, equilibrate at room temperature for 15 min, remove 100 pL of medium from
each well, add 50 uL of CellTiter-Glo® Luminescent Cell Via.Assay (Promega # G7573) reagent, shake and
mix for 2 min, and allow to stand at room temperature for 25-30 min. Protect from light during the whole
process. Perform optical signal readings using a SpectraMax i3x reader.

16. Data analysis: Remaining activity (%) = 100% * (1 - (LumDMSO - Lummedium) - Lumsample) /
(LumDMSO - LumPBS/medium)). Use GraphPad Prism 9.0 software to draw an S-shaped dose-survival rate
curve and calculate the ICso value using a nonlinear regression model.

[1664] The AURKA degradation data of some degrader compounds in Jurkat cells measured in Biological
Example 1 (percentage values of induced AURKA degradation at concentrations of 1 pM and 100 nM) and
the cell viability inhibition data (ICso values) in HCC1806 cells measured in Biological Example 2 are listed
in Table 1.

[1665] Table 1.
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Percentage of AURKA

Percentage of AURKA

ICso in HCC1806

Compound No. | Degradation Induced by 1 uM | Degradation Induced by 100
Compound in Jurkat Cells nM Compound in Jurkat Cells Cells

alisertib + + A
Al ++ ++ A
A2 ++ ++ A
A4 C
AS ++ ++ A
A6 + ++
A7 ++ ++ B
A8 4+ 4+ A
A9 + ++ A
Al0 ++ ++ A
All ++ 4+ A
Al12 + + A
Al3 + 4 A
Al4 + + A
AlS5 +++ +++ A
Al6 ++ +++ A
Al7 + + A
Al + ++ A
A19 + ++ A
A20 ++ ++
A2l 4+ +++ A
A22 +++ +++ A
A23 + + A
A24 ++ +++ A
A25 ++ +++ A
A26 + + A
A27 + + B
A28 + + A
A29 4+ +++ A
A30 ++ ++ A
A3l ++ ++
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A65 ++ 4+ A
A66 + + A
A67 + + A
A68 4+ +++ A
A69 +++ +H A
A70 4+ +++ A
A7l +++ +H A
AT72 +++ +++ A
AT73 +++ +H A
A74 ++ ++ A
A75 ++ ++ B
A76 ++ ++ B
A77 ++ ++ B
A78 +++ ++ C
A79 +++ ++ B
A80 4+ ++ A
A8l +++ +H A

[1666]

+: Degradation < 30%; ++: 30% < Degradation < 70%; +++: Degradation > 70%; A: ICso < 1000

nM; B: 1000 nM < ICs< 10000 nM; C: ICso > 10000 nM. Unlisted indicates not tested.

[1667]
[1668]

described in Biological Example 2. The AURKA degradation data of some degrader compounds in Jurkat cells
measured in Biological Example 1 (percentage values of induced AURKA degradation at 1 uM and 100 nM

concentrations) and the cell viability inhibition data (ICso values) in H82 cells measured in Biological Example

3 are listed in Table 2.

Biological Example 3: CTG Assay of Compound Inhibition on Cell Viability (H82 Cells)

Except that the number of cells plated was 4000/well, other operations are the same as the method

[1669] Table 2
Percentage of AURKA Percentage of AURKA
Compound
Degradation Induced by 1 uM Degradation Induced by 100 ICso in H82 Cells
o Compound in Jurkat Cells nM Compound in Jurkat Cells
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Al127 +++ +++ A
A128 +++ -+ A
Al129 +++ +++ A
A130 ++ ++ A
Al31 +++ -+ A
Al132 +++ +++ A
Al133 +++ ++ A
Al34 ++ +++ A
Al135 ++ -+ A
Al136 +++ -+ A
A137 ot A+ A
A138 +++ -+ B
A139 ot A+

A140 +++ -+ A
Al4l +++ +++ A
Al42 +++ +++ A
Al143 +++ -+ A
Al44 + + A
Al145 ++ ++ A
Al46 + ++ A
Al147 +++ -+ A
A148 +++ -+ A
Al149 +++ +++ A
A150 +++ -+ A
Al51 + ++ A
Al152 ++ -+ A
Al153 ot A+ A
Al54 ++ +++

Al55 ++ ++ A
Al56 + + B
Al157 + ++ A
A158 + ++ A
Al159 +++ -+
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A160

++

++

Al6l ++ +

Al62 ++ ++

Al163 + ++

Al64 -+ ++ A
Al166 ++ +++ A
A168 -+ ++ A
A170 +++ +++ A
Al172 -+ ++ A
Al74 ++ ++ A
A176 +++ +++ A
A178 -+ ++ A
Al179 ++ ++ A
A181 -+ ++ A
A183 +++ +++ A
A185 +++ +++ A
A187 A
A189 A
A193 + +

A195 +++ +++ A
A197 -+ ++ A
A199 -+ ++ A
A201 ++ ++

A203 -+ ++ A
A204 ++ +++

A209 -+ ++ A
A211 +++ ++ A
A213 +++ +++ A
A214 + ++ A
A216 ++ ++ A
A217 + + A
A219 +++ +++ A
A22]1 + + A
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A223 +++ 4+ A
A225 + ++ A
A227 + ++ A
A229 +++ 4+ A
A231 -+ ++ A
A232 +++ +++ A
A233 -+ ++ A
A234 + ++ A
A235 + ++ A
A236 ++ ++ A
A237 +++ +++ A
A238 -+ ++ A
A239 +++ +++ A
A240 -+ ++ A
A241 ++ +++

A242 ++ ++

A243 -+ ++ A
A244 +++ ++ A
A245 -+ ++ A
A246 ++ +

A247 + +

A248 -+ ++ A
A249 +++ +++ A
A250 -+ ++ A
A251 +++ +++ A
A252 -+ ++ A
A253 +++ +++ A
A254 ++ +++ A
A255 ++ ++ A
A256 +++ +++ A
A257 -+ ++ A
A258 +++ +++ A
A259 -+ ++ A
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A260

++

++

A261 +++ -+ A
A262 +++ +++

A263 +++ +++ A
A264 +++ -+ A
A265 + + A
A266 ++ ++

A267 +++ ++ A
A268 +++ -+ B
A269 +++ -+ B
A270 ot A+ A
A271 +++ ++ A
A272 ot A+ A
A273 +++ -+ A
A274 +++ +++ A
A275 ot A+ A
A276 ++ ++ A
A277 ot A+ A
A278 +++ ++

A279 ot A+ A
A280 +++ -+ A
A281 +++ -+ A
A282 +++ +++ A
A283 +++ -+ A
A284 ++ +++ A
A285 +++ -+ A
A286 ++ ++ A
A287 + + A
A288 + + A
A289 ot A+

A290 +++ ++ A
A291 +++ +++ A
A292 +++ -+ A
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A293 +++ +++ A
A294 ++ ++ A
A295 ++ +++

A296 +++ +++ A
A297 +++ -+ A
A298 +++ +++ A
A299 +++ -+ A
A300 +++ +++ A
A301 +++ -+ A
A302 +++ -+ A
A303 +++ +++ A
A304 +++ -+ A
A305 ot A+ A
A306 +++ ++ A
A307 ot A+ A
A308 +++ +++ A
A309 ++ ++ A
A310 +++ +++ A
A3l11 +++ -+ A
A312 A
A313 A
A314 A
A315 A
A316 ++ ++ A
A317 A
A318 A
A319 +++ +++ A
A320 +++ +++ A
A321 +++ -+ A
A322 +++ +++ A
A323 +++ -+ A
A324 +++ +++ A
A325 +++ -+ A
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A326 +++ +++ A
A327 +++ -+ A
A328 ++ ++

A329 +++ +++ A
A330 +++ -+ A
A331 +++ +++ A
A332 + + A
A333 + + A
A334 + + A
A335 +++ -+ A
A336 +++ +++ A
A337 +++ -+ A
A338 +++ +++ A
A339 +++ -+ A
A340 +++ +++ A
A341 +++ +++ A
A342 +++ -+ A
A343 +++ +++ A
A344 +++ -+ A
A345 ot A+ A
A346 +++ -+ A
A347 +++ -+ A
A348 ++ +++ A
A349 ++ ++ A
A350 ot A+ A
A351 +++ -+ A
A352 ot A+ A
A353 ot A+ A
A354 ++ ++ A
A355 ot A+ A
A356 +++ -+ A
A357 + ++ A
A358 +++ -+ A
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A359 - 4+ A
A360 +++ It A
A361 +++ 4+ A
A362 ++ 4+ A
A363 +++ It A
A364 +++ 4+ A
A365 +++ It A

[1670] +: Degradation < 30%; ++: 30% < Degradation < 70%,; +++: Degradation > 70%; A: 1Csp < 1000
nM; B: 1000 nM < ICso< 10000 nM; C: ICso > 10000 nM. Unlisted indicates not tested.

[1671] Biological Example 4: Mouse PK Study

[1672] Male CD1 mice (5—8 weeks old) were administered intravenously (IV) at a dose of 1 mg/kg by tail
vein bolus or orally (PO) at doses of 10 mg/kg and 40 mg/kg by gavage. The compound was formulated in a
vehicle of 10% DMSO + 10% Solutol HS15 + 80% saline. All animals were given free access to food and
water during the experiment. Blood (n=3) was collected via the vein at 0.083, 0.25, 0.5, 1, 2, 4, 8 and 24 h
after administration and placed in tubes containing EDTA-K2 as an anticoagulant. Blood samples were
centrifuged at 3500 g for 5 min, and the resulting plasma was analyzed by an LC-MS/MS method. The PK
parameters were calculated using WinNonlin software (Phoenix®, version 8.3) through non-compartmental
analysis methods. The results are listed in Table 3.

[1673] Table 3

v PO
A307
1 mg/kg 10 mg/kg 40 mg/kg
Co/Cmax (ng/mL) 1527 2460 7283
t1/2 (h) 2.28 2.41 2.37
Trmax (h) - 2.00 3.33
AUCo.24 (ng*h/mL) 2449 19525 78931
CL, (mL/min/kg) 6.33 — —
Vs (L/kg) 1.04 — —
F (%) — 79.7 80.6
v PO
A321
1 mg/kg 10 mg/kg 40 mg/kg
Co/Cumax (ng/ml) 1307 4007 13233
t1/2 (h) 1.89 2.13 1.97
Tmax (h) — 3.33 3.33
AUCo.24 (ng*h/mL) 2629 41389 136773
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CL, (mL/min/kg)

6.16

Vss (L/kg)

0.97

F (%)

157

130

[1674] Although the specific embodiments of the present invention are described above, those skilled in

the art should understand that these are only examples and various changes or modifications can be made to

these embodiments without departing from the principles and essence of the present invention. Therefore,

the protection scope of the present invention is defined by the appended claims.
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CLAIMS

1. A compound represented by formula (I), a pharmaceutically acceptable salt thereof, a solvate thereof, or a

solvate of the pharmaceutically acceptable salt thereof:

X3 o)
R’ R3ﬂ N—-R*
X2 X1
/
/ Y—NH—A—L—B8 O
—N
0
wherein,
”// " represents a single bond or a double bond;

X"is CH, CD or N;

R3 is H, D, Ci-Cs alkyl or optionally substituted C;-Cs alkyl,

R*is H or C;-Cg alkyl;

XZ%is N, CH or CD;

X3is CR?or N;

R?is H, D, cyano, halogen, -OR?7, -P(=0)(R?!),, -S(=0),R?*?2, optionally substituted C;-Cs alkyl, optionally
substituted Ci-Cs alkoxy, optionally substituted cycloalkyl or optionally substituted heterocycloalkyl;
R?!and R?? are each independently optionally substituted Ci-Cs alkyl;

R?77 is optionally substituted cycloalkyl or optionally substituted heterocycloalkyl;

R! is optionally substituted aryl, optionally substituted heteroaryl, optionally substituted cycloalkyl or
optionally substituted heterocycloalkyl;

R!"! and R!*? are each independently halogen, optionally substituted C;-Cs alkyl or optionally substituted C-
Cs alkoxy;

A is -RAC(=0)-, -R*?CH;-, -RA?CD»-, -RA?CHD-, optionally substituted arylene, optionally substituted
heteroarylene, optionally substituted cycloalkylene or optionally substituted heterocycloalkylene;

RA!and RA? are each independently optionally substituted aryl, optionally substituted heteroarylene, optionally
substituted cycloalkylene or optionally substituted heterocycloalkylene;

L is a linker;

B is optionally substituted arylene, optionally substituted heteroarylene, optionally substituted cycloalkylene
or optionally substituted heterocycloalkylene;

and the compound represented by formula (I) is not any one of the following compounds:
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2. The compound represented by formula (I), the pharmaceutically acceptable salt thereof, the solvate thereof

or the solvate of the pharmaceutically acceptable salt thereof according to claim 1, wherein,

o
o
ns-

- " represents a single bond or a double bond;

X'is CH, CD or N;

R3is H, D, C;-Cs alkyl or optionally substituted C;-Cs alkyl;

R*is H;

X2is N, CH or CD;

X3is CR?or N;

R?is H, D, cyano, halogen, -OR?7, -P(=0)(R?!),, -S(=0),R?*?2, optionally substituted C;-C¢ alkyl, optionally
substituted C;-C¢ alkoxy, optionally substituted cycloalkyl or optionally substituted heterocycloalkyl;

R?! and R? are each independently optionally substituted Ci-Cs alkyl;

R?77 is optionally substituted cycloalkyl or optionally substituted heterocycloalkyl;

R! is optionally substituted aryl, optionally substituted heteroaryl, optionally substituted cycloalkyl or
optionally substituted heterocycloalkyl;

R!"! and R!*? are each independently halogen, optionally substituted C;-Cs alkyl or optionally substituted C-
Cs alkoxy;

A is -RAC(=0)-, -R*?CH;-, -RA?2CD»-, -RA?CHD-, optionally substituted arylene, optionally substituted
heteroarylene, optionally substituted cycloalkylene or optionally substituted heterocycloalkylene;

RA!and RA? are each independently optionally substituted aryl, optionally substituted heteroarylene, optionally
substituted cycloalkylene or optionally substituted heterocycloalkylene;

L is a linker;

B is optionally substituted arylene, optionally substituted heteroarylene, optionally substituted cycloalkylene
or optionally substituted heterocycloalkylene;

and the compound represented by formula (I) is not any one of the following compounds:
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3. The compound represented by formula (I), the pharmaceutically acceptable salt thereof, the solvate thereof

or the solvate of the pharmaceutically acceptable salt thereof according to claim 1, wherein

X!'is CH, CD or N;

" represents a single bond or a double bond;

R?is H, D, C;-Cs alkyl or optionally substituted C;-Cs alkyl;

R*is H;

X2is N, CH or CD;

X3is CR?2 or N;

R? is H, D, halogen, -OR*7, -P(=0)(R*"),, -S(=0),R*?2, optionally substituted C;-Ces alkyl, optionally
substituted C1-Cs¢ alkoxy, optionally substituted cycloalkyl or optionally substituted heterocycloalkyl;
R?!and R?? are each independently optionally substituted C;-Cs alkyl,

R?7 is optionally substituted cycloalkyl or optionally substituted heterocycloalkyl;

R! is optionally substituted aryl, optionally substituted heteroaryl, optionally substituted cycloalkyl or
optionally substituted heterocycloalkyl;

R!-! and R are each independently halogen, optionally substituted C;-C¢ alkyl or optionally substituted C;-
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Cs alkoxy;

A is -RAC(=0)-, -R*?CH;-, -RA2CD»-, -RA?CHD-, optionally substituted arylene, optionally substituted
heteroarylene, optionally substituted cycloalkylene or optionally substituted heterocycloalkylene;

RA! and RA? are each independently optionally substituted aryl, optionally substituted heteroarylene, optionally
substituted cycloalkylene or optionally substituted heterocycloalkylene;

L is a linker;

B is optionally substituted arylene, optionally substituted heteroarylene, optionally substituted cycloalkylene
or optionally substituted heterocycloalkylene;

and the compound represented by formula (I) is not any one of the following compounds:
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4. The compound represented by formula (I), the pharmaceutically acceptable salt thereof, the solvate thereof

or the solvate of the pharmaceutically acceptable salt thereof according to claim 1, wherein

X!'isCHor N;

represents a single bond or a double bond;

R3 is H or C;-Cs alkyl;
R*is H or C;-Cg alkyl;
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X2 is N or CH;

X3is CR?or N;

R? is H, cyano, halogen, C;-Cs alkyl, Ci-Cs alkoxy, saturated Cs3-Ci; cycloalkyl, saturated 3- to 11-membered
heterocycloalkyl, -P(=0)(R*!),, -S(=0),R*2, -OR?*”, C;-Cs alkyl substituted with one or more R>3, C;-Cs
alkoxy substituted with one or more R**, saturated Cs3-Ci; cycloalkyl substituted with one or more R* or
saturated 3- to 11-membered heterocycloalkyl substituted with one or more R*, wherein the saturated 3- to
11-membered heterocycloalkyl and the 3- to 11-membered heterocycloalkyl in the saturated 3- to 11-
membered heterocycloalkyl substituted with one or more R each independently have 1, 2 or 3 heteroatoms
selected from one or more of N, O, S and C(=0);

R?! and R?? are each independently C;-Cs alkyl;

R?7 is saturated C3-C1; cycloalkyl;

R?3 and R?** are each independently -N(R?31),, saturated C3-Ci; cycloalkyl, saturated 3- to 11-membered
heterocycloalkyl, saturated C3-Ci; cycloalkyl substituted with one or more R?*32 or saturated 3- to 11-
membered heterocycloalkyl substituted with one or more R?>3, wherein the saturated 3- to 11-membered
heterocycloalkyl and the 3- to 11-membered heterocycloalkyl in the saturated 3- to 11-membered
heterocycloalkyl substituted with one or more R?3* each independently have 1, 2 or 3 heteroatoms selected
from one or more of N, O, S and C(=0);

R?-*! is independently H or C;-Cs alkyl;

R?-32 and R?33 are each independently C;-Cs alkyl;

R?* and R?*® are each independently C;-Cs alkyl,

R! is C¢-Cy aryl, 5- to 10-membered heteroaryl, saturated C3-Ci; cycloalkyl, saturated 3- to 11-membered
heterocycloalkyl, C-C1o aryl substituted with one or more R!*!, 5- to 10-membered heteroaryl substituted with
one or more R!2, saturated C3-Ci; cycloalkyl substituted with one or more R!-3, or saturated 3- to 11-membered
heterocycloalkyl substituted with one or more R4, wherein the saturated 3- to 11-membered heterocycloalkyl
has 1, 2 or 3 heteroatoms selected from one or more of N, O, S and C(=0), and the 5- to 10-membered
heteroaryl and the 5- to 10-membered heteroaryl in the 5- to 10-membered heteroaryl substituted with one or
more R'2 each independently have 1, 2 or 3 heteroatoms selected from one or more of N, O and S;

R!"I, R!2, R1** and R!** are each independently halogen, C;-Cs alkyl or C;-C alkoxy;

Ais -RAIC(=0)-, -RA2CH,-, C¢-Cyp arylene, 5- to 10-membered heteroarylene, saturated C3-C1; cycloalkylene,

C
saturated 3- to 11-membered heterocycloalkylene, , Cs-Cio arylene substituted
with one or more R”3, or 5- to 10-membered heteroarylene substituted with one or more RA4, wherein the
saturated 3- to 11-membered heterocycloalkylene has 1, 2 or 3 heteroatoms selected from one or more of N,

O, S and C(=0) and the 5- to 10-membered heteroarylene and the 5- to 10-membered heteroarylene in the 5-

484



to 10-membered heteroarylene substituted with one or more RA* each independently have 1, 2 or 3 heteroatoms
selected from one or more of N, O and S;

RA! and RA? are each independently Co-Cio arylene, 5- to 10-membered heteroarylene, saturated Cs-Ci
cycloalkylene, saturated 3- to 11-membered heterocycloalkylene, Cs-Cio arylene substituted with one or more
RA" or 5- to 10-membered heteroarylene substituted with one or more RA!2, wherein the 5- to 10-membered
heteroarylene and the 5- to 10-membered heteroarylene in the 5- to 10-membered heteroarylene substituted
with one or more RA!-2 each independently have 1, 2 or 3 heteroatoms selected from one or more of N, O and
S, and the 3- to 11-membered heterocycloalkylene has 1, 2 or 3 heteroatoms selected from one or more of N,
O, S and C(=0);

RAT and RA!2 are each independently CN, -P(=0)(R*3-),, C;-Cs alkyl or C;-Cs alkoxy;

ring C; is a partially unsaturated 3- to 8-membered heterocycle or a partially unsaturated 3- to 8-membered
heterocycle substituted with one or more R®!, wherein the partially unsaturated 3- to 8-membered heterocycle
and the 3- to 8-membered heterocycle in the partially unsaturated 3- to 8-membered heterocycle substituted
with one or more R¢! each independently have 1, 2 or 3 heteroatoms selected from one or more of N, O, S and
C(=0);

R is independently C;-Cs alkyl;

RA3 and RA* are each independently CN, -P(=0)(R*31),, C;-Cs alkyl or C;-Cs alkoxy;

RA3- is independently C;-Cs alkyl;

L is -(CH2)n-, wherein n is any integer from 1 to 18, and 1 or more of the -(CH»)- in -(CH),- are replaced by

one or more of the following groups: -NR'-, -O-, -S-, -CRMRY -, -C(=0)-, % - %, saturated C3-Ci2

cycloalkylene, saturated 3- to 12-membered heterocycloalkylene, Cs-Cio arylene, 5- to 10-membered

C,

heteroarylene, , saturated C3-Cy» cycloalkylene substituted with one or more R,
saturated 3- to 12-membered heterocycloalkylene substituted with one or more R, C4-C)p arylene substituted
with one or more R or 5- to 10-membered heteroarylene substituted with one or more RY, wherein the
saturated 3- to 12-membered heterocycloalkylene and the 3- to 12-membered heterocycloalkyl in the saturated
3- to 12-membered heterocycloalkylene substituted with one or more R each independently have 1, 2 or 3
heteroatoms selected from one or more of N, O, S and C(=0) and the 5- to 10-membered heteroarylene and
the 5- to 10-membered heteroarylene in the 5- to 10-membered heteroarylene substituted with one or more R
each independently have 1, 2 or 3 heteroatoms selected from one or more of N, O and S;

R is H or C;-Cs alkyl;

ring C; is benzene ring or 5- to 6-membered heteroaromatic ring, wherein the 5- to 6-membered heteroaromatic

ring has 1, 2 or 3 heteroatoms selected from one or more of N, O and S;

485



ring Cs is a partially unsaturated C3-Cs carbon ring or a partially unsaturated 3- to 7-membered heterocycle,
wherein the partially unsaturated 3- to 7-membered heterocycle has 1, 2 or 3 heteroatoms selected from one
or more of N, O, S and C(=0);

ring Cs is a saturated C3-C7 carbon ring or a saturated 3- to 7-membered heterocycle, wherein the saturated 3-
to 7-membered heterocycle has 1, 2 or 3 heteroatoms selected from one or more of N, O, S and C(=0);

R!? and R are each independently CN, OH, halogen, Ci-Cs alkyl, C3-C7 cycloalkyl or 3- to 7-membered
heterocycloalkyl,

R™ and R are each independently C;-Cg alkyl,

R is H or C;-Cs alkyl;

RY is C;-Cs alkyl;

I
St e o] (T )=
c O DS P L

B is Y

>

f
’ a
Ys , , C6-Cio arylene, 5- to 10-membered heteroarylene,

saturated Cs-Ci2 cycloalkylene, saturated 3- to 12-membered heterocycloalkylene, Cs-Cio arylene substituted
with one or more RB!, or 5- to 10-membered heteroarylene substituted with one or more RB2, wherein the 5-
to 10-membered heteroarylene and the 5- to 10-membered heteroarylene in the 5- to 10-membered
heteroarylene substituted with one or more RB? each independently have 1, 2 or 3 heteroatoms selected from
one or more of N, O and S, and the saturated 3- to 12-membered heterocycloalkylene independently has 1, 2
or 3 heteroatoms selected from one or more of N, O, S and C(=0);

Y1.Y2, Y3 and Y4 are each independently CH, or C(=0);

Ysis NY>!, O or S, and Y>! is H or C;-Cs alkyl;

ring Cs, ring Cs, ring C7, ring Cs and ring Co are each independently a benzene ring or a 5- to 6-membered
heteroaromatic ring, wherein the 5- to 6-membered heteroaromatic ring has 1, 2 or 3 heteroatoms selected
from one or more of N, O and S;

ring Cjo is a partially unsaturated C3-C7 carbon ring or a partially unsaturated 3- to 7-membered heterocycle,
wherein the partially unsaturated 3- to 7-membered heterocycle has 1, 2 or 3 heteroatoms selected from one
or more of N, O, S and C(=0);

RB! and R®? are each independently halogen, cyano, -P=0O(C;-Cs alkyl),, -C(=0)NH, Ci-Cs alkyl, Ci-Cs

alkoxy, C1-Cs alkyl substituted with one or more RB!"!, or C;-Cg alkoxy substituted with one or more RB!2;
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RBI'I and RB!2 are each independently halogen;

moreover, the compound represented by formula (I) satisfies one or both of the following conditions:

i: Bis or , L is -(CH2)n-, wherein n is any integer from 1 to 18, and
at least one -(CHy)- in -(CH»),- is replaced by the following groups: saturated Cs3-Ci» cycloalkylene, saturated

3- to S-membered heterocycloalkylene, saturated 7- to 12-membered heterocycloalkylene, Cs-Cio arylene, 6-

%—é Cz : >——% !
to 10-membered heteroarylene, , , saturated C3-Ci2 cycloalkylene

substituted with one or more R, saturated 3- to 12-membered heterocycloalkylene substituted with one or
more R, C6-C)o arylene substituted with one or more RM™, or 5- to 10-membered heteroarylene substituted
with one or more R™;

alternatively, at least two -(CH»)- in -(CH»),- are replaced by the following groups: saturated Cs3-Ciz

cycloalkylene, saturated 3- to 12-membered heterocycloalkylene, Cs-Cio arylene, 5- to 10-membered

E . ; \!/
heteroarylene, , , saturated Cs3-C2 cycloalkylene substituted with one

or more R, saturated 3- to 12-membered heterocycloalkylene substituted with one or more R, Cs-Cio

arylene substituted with one or more R, or 5- to 10-membered heteroarylene substituted with one or more

RLS;
N—% Y3
F@é o

u: B 1s o R s 4 2 >

@% T

membered heteroarylene, saturated Cs-Ci2 cycloalkylene, saturated 3- to 12-membered heterocycloalkylene,

Cs-Cio arylene, 5- to 10-

Cs-C10 arylene substituted with one or more RB! or 5- to 10-membered heteroarylene substituted with one or
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more RP2, ring Cs.; same as the 5- to 6-membered heteroaromatic ring in ring Cs, and ring Cs., same as the 5-
to 6-membered heteroaromatic ring in ring Cs.
5. The compound represented by formula (I), the pharmaceutically acceptable salt thereof, the solvate thereof

or the solvate of the pharmaceutically acceptable salt thereof according to claim 1 or 2, wherein,

o
o
ns-

- " represents a single bond or a double bond;
X!'isCHorN;
R3 is H or C;-Cs alkyl;
R*is H;
X2 is N or CH;
X3is CR?or N;
R? is H, cyano, halogen, C;-Cs alkyl, C;-Cs alkoxy, saturated C3-Ci; cycloalkyl, saturated 3- to 11-membered
heterocycloalkyl, -P(=0)(R*!),, -S(=0),R*2, -OR?*”, C;-Cs alkyl substituted with one or more R>3, C;-Cs
alkoxy substituted with one or more R**, saturated Cs-Ci; cycloalkyl substituted with one or more R* or
saturated 3- to 11-membered heterocycloalkyl substituted with one or more R?*, wherein the saturated 3- to
11-membered heterocycloalkyl and the 3- to 11-membered heterocycloalkyl in the saturated 3- to 11-
membered heterocycloalkyl substituted with one or more R*¢ each independently have 1, 2 or 3 heteroatoms
selected from one or more of N, O, S and C(=0);
R?! and R?? are each independently C;-Cs alkyl;
R?7 is saturated C3-C1; cycloalkyl;
R?-3 and R>* are each independently -N(R>31),, saturated Cs-Cy; cycloalkyl, saturated 3- to 11-membered
heterocycloalkyl, saturated C3-Ci; cycloalkyl substituted with one or more R?*32, or saturated 3- to 11-
membered heterocycloalkyl substituted with one or more R?>3, wherein the saturated 3- to 11-membered
heterocycloalkyl and the 3- to 1l1-membered heterocycloalkyl in the saturated 3- to 11-membered
heterocycloalkyl substituted with one or more R?3* each independently have 1, 2 or 3 heteroatoms selected
from one or more of N, O, S and C(=0);
R2-31 is independently H or C;-Cs alkyl;
R?-32 and R?33 are each independently C;-Cs alkyl;
R?* and R?*® are each independently C;-Cs alkyl,
R! is C6-Cio aryl, 5- to 10-membered heteroaryl, saturated Cs-Ci; cycloalkyl, saturated 3- to 11-membered
heterocycloalkyl, Cs-Ci aryl substituted with one or more R'"!, or 5- to 10-membered heteroaryl substituted
with one or more R!2, wherein the saturated 3- to 11-membered heterocycloalkyl has 1, 2 or 3 heteroatoms
selected from one or more of N, O, S and C(=0), and the 5- to 10-membered heteroaryl and the 5- to 10-
membered heteroaryl in the 5- to 10-membered heteroaryl substituted with one or more R'?? each

independently have 1, 2 or 3 heteroatoms independently selected from one or more of N, O and S;
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R!"! and R'? are each independently halogen, C;-Cs alkyl or C;-Cs alkoxy;
Ais -RAIC(=0)-, -RA2CH;-, C¢-Cyp arylene, 5- to 10-membered heteroarylene, saturated C3-C1; cycloalkylene,

C
saturated 3- to 11-membered heterocycloalkylene, , Cs-Cio arylene substituted
with one or more R”3, or 5- to 10-membered heteroarylene substituted with one or more RA4, wherein the
saturated 3- to 11-membered heterocycloalkylene has 1, 2 or 3 heteroatoms selected from one or more of N,
O, S and C(=0) and the 5- to 10-membered heteroarylene and the 5- to 10-membered heteroarylene in the 5-
to 10-membered heteroarylene substituted with one or more RA* each independently have 1, 2 or 3 heteroatoms
independently selected from one or more of N, O and S;

RA! and RA? are each independently Co-Cio arylene, 5- to 10-membered heteroarylene, saturated Cs-Ci
cycloalkylene, saturated 3- to 11-membered heterocycloalkylene, Cs-Cio arylene substituted with one or more
RA or 5- to 10-membered heteroarylene substituted with one or more R4, wherein the 5- to 10-membered
heteroarylene and the 5- to 10-membered heteroarylene in the 5- to 10-membered heteroarylene substituted
with one or more RA!-2 each independently have 1, 2 or 3 heteroatoms selected from one or more of N, O and
S, and the 3- to 11-membered heterocycloalkylene has 1, 2 or 3 heteroatoms selected from one or more of N,
O, S and C(=0);

RAT and RA!2 are each independently CN, -P(=0)(R*3-),, C;-Cs alkyl or C;-Cs alkoxy;

ring C; is a partially unsaturated 3- to 8-membered heterocycle or a partially unsaturated 3- to 8-membered
heterocycle substituted with one or more R®!, wherein the partially unsaturated 3- to 8-membered heterocycle
and the 3- to 8-membered heterocycle in the partially unsaturated 3- to 8-membered heterocycle substituted
with one or more R¢! each independently have 1, 2 or 3 heteroatoms selected from one or more of N, O, S and
C(=0);

R is independently C;-Cs alkyl;

R23 and R”* are each independently CN, -P(=0)(R*3"),, C;-Cs alkyl or C;-Cs alkoxy;

RA31 is independently C;-Cg alkyl,

L is -(CH2)n-, wherein n is any integer from 1 to 18, and 1 or more of the -(CH>)- in -(CH»),- are replaced by

one or more of the following groups: -NR!!-, -O-, -S-, -C(=0)-, % T g, saturated C3-Ci2 cycloalkylene,

saturated 3- to 12-membered heterocycloalkylene, Cs-Cio arylene, 5- to 10-membered heteroarylene,

‘_@
, ® f | saturated C3-C1» cycloalkylene substituted with one or more R,

saturated 3- to 12-membered heterocycloalkylene substituted with one or more R™3, Cs-C o arylene substituted
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with one or more R™ or 5- to 10-membered heteroarylene substituted with one or more RY, wherein the
saturated 3- to 12-membered heterocycloalkylene and the 3- to 12-membered heterocycloalkyl in the saturated
3- to 12-membered heterocycloalkylene substituted with one or more R each independently have 1, 2 or 3
heteroatoms independently selected from one or more of N, O, S and C(=0) and the 5- to 10-membered
heteroarylene and the 5- to 10-membered heteroarylene in the 5- to 10-membered heteroarylene substituted
with one or more R each independently have 1, 2 or 3 heteroatoms independently selected from one or more
of N, O and S;

RM is H or Ci-Cs alkyl;

ring C; is benzene ring or 5- to 6-membered heteroaromatic ring, wherein the 5- to 6-membered heteroaromatic
ring has 1, 2 or 3 heteroatoms selected from one or more of N, O and S;

ring Cj3 is a partially unsaturated C3-C7 carbon ring or a partially unsaturated 3- to 7-membered heterocycle,
wherein the partially unsaturated 3- to 7-membered heterocycle has 1, 2 or 3 heteroatoms selected from one
or more of N, O, S and C(=0);

ring Cy is a saturated C3-C7 carbon ring or a saturated 3- to 7-membered heterocycle, wherein the saturated 3-
to 7-membered heterocycle has 1, 2 or 3 heteroatoms selected from one or more of N, O, S and C(=0);

R!? and R are each independently CN, OH, halogen, C;-Cs alkyl, C3-C7 cycloalkyl or 3- to 7-membered
heterocycloalkyl;

R™ and R are each independently C;-Cg alkyl,

[
D G
SOUS NN / \

B is Y

b

]w
O ®
Ys , , C6-Cio arylene, 5- to 10-membered heteroarylene,

saturated C3-Ci» cycloalkylene, saturated 3- to 12-membered heterocycloalkylene, Cs-Cio arylene substituted
with one or more RB!, or 5- to 10-membered heteroarylene substituted with one or more RB2, wherein the 5-
to 10-membered heteroarylene and the 5- to 10-membered heteroarylene in the 5- to 10-membered
heteroarylene substituted with one or more RE? each independently have 1, 2 or 3 heteroatoms selected from
one or more of N, O and S, and the saturated 3- to 12-membered heterocycloalkylene independently has 1, 2
or 3 heteroatoms selected from one or more of N, O, S and C(=0);

Y. Y2, Y3 and Y4 are each independently CH, or C(=0);

Ysis NY>!, O or S, and Y>!is H or C;-Cs alkyl;
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ring Cs, ring Ce, ring C7, ring Cg and ring Co are each independently a benzene ring or a 5- to 6-membered
heteroaromatic ring, wherein the 5- to 6-membered heteroaromatic ring has 1, 2 or 3 heteroatoms selected
from one or more of N, O and S;

ring Cy is a partially unsaturated Cs-C7 carbon ring or a partially unsaturated 3- to 7-membered heterocycle,
wherein the partially unsaturated 3- to 7-membered heterocycle has 1, 2 or 3 heteroatoms selected from one
or more of N, O, S and C(=0);

RB! and RB? are each independently halogen, cyano, -P=O(CH3),, Ci-Cs alkyl, C;-Cs alkoxy, C;i-Cs alkyl
substituted with one or more RB!"!, or C;-Cs alkoxy substituted with one or more RB!-2;

RB!"! and RB!-2 are each independently halogen;

moreover, the compound represented by formula (I) satisfies one or both of the following conditions:

i: Bis , L is -(CH2)s-, n is any integer from 1 to 18, and at least 1 of -(CH>)- in -(CHa)n- is

replaced by the following groups: saturated Cs-Ci» cycloalkylene, saturated 3- to 12-membered

C,

heterocycloalkylene, C¢.Cio arylene, 5- to 10-membered heteroarylene, ,

, saturated C3-C1, cycloalkylene substituted with one or more R'2, saturated 3- to 12-membered

heterocycloalkylene substituted with one or more R, C¢-C) arylene substituted with one or more R, or 5-

to 10-membered heteroarylene substituted with one or more R;

F@# o

ii: B is 0 : , Yi Y2 :
GI —

% Helen

membered heteroarylene, saturated C3-Ci2 cycloalkylene, saturated 3- to 12-membered heterocycloalkylene,

Cs-Cio arylene, 5- to 10-

Cs-C10 arylene substituted with one or more RB! or 5- to 10-membered heteroarylene substituted with one or
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more RP2, ring Cs.; same as the 5- to 6-membered heteroaryl ring in ring C5, and ring Cs.> same as ring Cs.

6. The compound represented by formula (I), the pharmaceutically acceptable salt thereof, the solvate thereof

or the solvate of the pharmaceutically acceptable salt thereof according to any one of claims 1 to 3, wherein,

X!'isCHor N;

" represents a single bond or a double bond,;

R3 is H or C;-Cs alkyl;

R*is H;

X2 is N or CH;

X3is CR?or N;

R? is H, halogen, C;-Cs alkyl, C;-Cs alkoxy, saturated C3-Ci; cycloalkyl, saturated 3- to 11-membered
heterocycloalkyl, -P(=0)(R*!),, -S(=0),R*2, -OR?*”7, C;-Cs alkyl substituted with one or more R>3, C;-Cs
alkoxy substituted with one or more R>*, saturated Cs-C;; cycloalkyl substituted with one or more R* or
saturated 3- to 11-membered heterocycloalkyl substituted with one or more R*®, wherein the saturated 3- to
11-membered heterocycloalkyl and the 3- to 11-membered heterocycloalkyl in the saturated 3- to 11-
membered heterocycloalkyl substituted with one or more R*¢ each independently have 1, 2 or 3 heteroatoms
independently selected from one or more of N, O, S and C(=0);

R?! and R?? are each independently C;-Cs alkyl;

R?7 is saturated C3-Cy; cycloalkyl;

R?3 and R?** are each independently -N(R?31),, saturated C3-Ci; cycloalkyl, saturated 3- to 11-membered
heterocycloalkyl, saturated C3-Cy; cycloalkyl substituted with one or more R?*32 or saturated 3- to 11-
membered heterocycloalkyl substituted with one or more R?33, wherein the saturated 3- to 11-membered
heterocycloalkyl and the 3- to 11-membered heterocycloalkyl in the saturated 3- to 11-membered
heterocycloalkyl substituted with one or more R?3* each independently have 1, 2 or 3 heteroatoms selected
from one or more of N, O, S and C(=0);

R?*1 is independently H or C;-Cs alkyl;

R2?-32 and R?3*3 are each independently C;-Cs alkyl;

R?-5 and R*° are each independently C;-Cs alkyl;

R! is C¢-Cyo aryl, 5- to 10-membered heteroaryl, saturated C3-Ci; cycloalkyl, saturated 3- to 11-membered
heterocycloalkyl, Cs-Ci aryl substituted with one or more R'"!, or 5- to 10-membered heteroaryl substituted
with one or more R!2, wherein the saturated 3- to 11-membered heterocycloalkyl has 1, 2 or 3 heteroatoms
selected from one or more of N, O, S and C(=0), and the 5- to 10-membered heteroaryl and the 5- to 10-
membered heteroaryl in the 5- to 10-membered heteroaryl substituted with one or more R'“? each
independently have 1, 2 or 3 heteroatoms independently selected from one or more of N, O and S;

R!"! and R'"? are each independently halogen, Ci-Cs alkyl or C;-Cs alkoxy;
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Ais -RAIC(=0)-, -R*2CH,-, C¢-Cyp arylene, 5- to 10-membered heteroarylene, saturated C3-C; cycloalkylene,

Cy
saturated 3- to 11-membered heterocycloalkylene, , C6-Cio arylene substituted
with one or more RA3, or 5- to 10-membered heteroarylene substituted with one or more RA%, wherein the
saturated 3- to 11-membered heterocycloalkylene has 1, 2 or 3 heteroatoms selected from one or more of N,
O, S and C(=0) and the 5- to 10-membered heteroarylene and the 5- to 10-membered heteroarylene in the 5-
to 10-membered heteroarylene substituted with one or more RA* each independently have 1, 2 or 3 heteroatoms
independently selected from one or more of N, O and S;
RA! and RA? are each independently Co-Cio arylene, 5- to 10-membered heteroarylene, saturated Cs-Cy;
cycloalkylene, saturated 3- to 11-membered heterocycloalkylene, Cs-Cio arylene substituted with one or more
RA or 5- to 10-membered heteroarylene substituted with one or more R4, wherein the 5- to 10-membered
heteroarylene and the 5- to 10-membered heteroarylene in the 5- to 10-membered heteroarylene substituted
with one or more R4! each independently have 1, 2 or 3 heteroatoms selected from one or more of N, O and
S, and the 3- to 11-membered heterocycloalkylene has 1, 2 or 3 heteroatoms selected from one or more of N,
O, S and C(=0);
RA! and RA!2 are each independently CN, -P(=0)(R?3-!),, Ci-Cs alkyl or C;-Cs alkoxy;
ring C; is a partially unsaturated 3- to 8-membered heterocycle or a partially unsaturated 3- to 8-membered
heterocycle substituted with one or more R¢!, wherein the partially unsaturated 3- to 8-membered heterocycle
and the 3- to 8-membered heterocycle in the partially unsaturated 3- to 8-membered heterocycle substituted
with one or more R¢! each independently have 1, 2 or 3 heteroatoms selected from one or more of N, O, S and
C(=0);
R¢! is independently C;-Cs alkyl;
R23 and R”* are each independently CN, -P(=0)(R*31),, C;-Cs alkyl or C;-Cs alkoxy;
RA3-1 is independently C;-Cs alkyl;

L is -(CHz)n-, wherein n is any integer from 1 to 18, and 1 or more of the -(CH>)- in -(CHz)a- are replaced by

one or more of the following groups: -NR!!-, -O-, -S-, -C(=0)-, % T i, saturated C3-C;2 cycloalkylene,

saturated 3- to 12-membered heterocycloalkylene, Cs-Cio arylene, 5- to 10-membered heteroarylene,

s—é Cy : >—% !
, , saturated C3-Ci2 cycloalkylene substituted with one or more R,

saturated 3- to 12-membered heterocycloalkylene substituted with one or more R, C4-Cp arylene substituted

with one or more R or 5- to 10-membered heteroarylene substituted with one or more RY, wherein the
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saturated 3- to 12-membered heterocycloalkylene and the 3- to 12-membered heterocycloalkyl in the saturated
3- to 12-membered heterocycloalkylene substituted with one or more R each independently have 1, 2 or 3
heteroatoms independently selected from one or more of N, O, S and C(=0) and the 5- to 10-membered
heteroarylene and the 5- to 10-membered heteroarylene in the 5- to 10-membered heteroarylene substituted
with one or more R™® each independently have 1, 2 or 3 heteroatoms independently selected from one or more
of N, O and S;

R is H or C;-Cs alkyl;

ring C; is benzene ring or 5- to 6-membered heteroaromatic ring, wherein the 5- to 6-membered heteroaromatic
ring has 1, 2 or 3 heteroatoms selected from one or more of N, O and S;

ring Cs is a partially unsaturated C3-Cs carbon ring or a partially unsaturated 3- to 7-membered heterocycle,
wherein the partially unsaturated 3- to 7-membered heterocycle has 1, 2 or 3 heteroatoms selected from one
or more of N, O, S and C(=0);

ring Cs is a saturated C3-C7 carbon ring or a saturated 3- to 7-membered heterocycle, wherein the saturated 3-
to 7-membered heterocycle has 1, 2 or 3 heteroatoms selected from one or more of N, O, S and C(=0);

R!? and R are each independently CN, OH, halogen, Ci-Cs alkyl, C3-C7 cycloalkyl or 3- to 7-membered
heterocycloalkyl,

R™ and R are each independently C;-Cg alkyl,

N
Y3 Y1 >:O
Y1\ %_N/ C \N—é @iN
VNG G \
Y2 s Y4 Y2 s H
N7w
Ys , , Cs-Cio arylene, 5- to 10-membered heteroarylene,

saturated Cs-Ci2 cycloalkylene, saturated 3- to 12-membered heterocycloalkylene, Cs-Cio arylene substituted
with one or more RB!, or 5- to 10-membered heteroarylene substituted with one or more RB2, wherein the 5-
to 10-membered heteroarylene and the 5- to 10-membered heteroarylene in the 5- to 10-membered
heteroarylene substituted with one or more RB? each independently have 1, 2 or 3 heteroatoms selected from
one or more of N, O and S, and the saturated 3- to 12-membered heterocycloalkylene independently has 1, 2
or 3 heteroatoms selected from one or more of N, O, S and C(=0);

Y1.Y2, Y3 and Y4 are each independently CH, or C(=0);

Ysis NY> !, O or S, and Y is H or C;-Cg alkyl;

ring Cs, ring Ce, ring C7, ring Cg and ring Co are each independently a benzene ring or a 5- to 6-membered
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heteroaromatic ring, wherein the 5- to 6-membered heteroaromatic ring has 1, 2 or 3 heteroatoms selected
from one or more of N, O and S;

ring Cjo is a partially unsaturated C3-C7 carbon ring or a partially unsaturated 3- to 7-membered heterocycle,
wherein the partially unsaturated 3- to 7-membered heterocycle has 1, 2 or 3 heteroatoms selected from one
or more of N, O, S and C(=0);

RB! and RP? are each independently halogen, C;-Cs alkyl, C1-Cs alkoxy, Ci-Cs alkyl substituted with one or
more RB!"!, or C1-C6 alkoxy substituted with one or more RB!2;

RB!"! and RB!-2 are each independently halogen;

moreover, the compound represented by formula (I) satisfies one or both of the following conditions:

i: Bis , L is -(CH2)n-, n is any integer from 1 to 18, and at least 1 of -(CHy)- in -(CHa2)n- is

replaced by the following groups: saturated Cs3-Ci2 cycloalkylene, saturated 3- to 12-membered

&)

heterocycloalkylene, Cs.Cio arylene, 5- to 10-membered heteroarylene, ,

, saturated C3-C» cycloalkylene substituted with one or more R, saturated 3- to 12-membered

heterocycloalkylene substituted with one or more RY3, Co-C)9 arylene substituted with one or more R, or 5-

to 10-membered heteroarylene substituted with one or more R;

F@ié_% H@ﬁ . §—< >—§
ii: B is 0 : , Y; Y
GI —
% e on

membered heteroarylene, saturated C3-Ci2 cycloalkylene, saturated 3- to 12-membered heterocycloalkylene,

Cs-Cio arylene, 5- to 10-

Cs-C10 arylene substituted with one or more RB! or 5- to 10-membered heteroarylene substituted with one or

more RP2, ring Cs.; same as the 5- to 6-membered heteroaryl ring in ring Cs, and ring Cs.» same as ring Cs.
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7. The compound represented by formula (I), the pharmaceutically acceptable salt thereof, the solvate thereof
or the solvate of the pharmaceutically acceptable salt thereof according to any one of claims 1, 2, 4 and 5,
wherein the compound represented by formula (I), the pharmaceutically acceptable salt thereof, the solvate
thereof or the solvate of the pharmaceutically acceptable salt thereof satisfies one or more of the following

conditions:

\
(%
S

AT

(1)R?is -H, -CN, -F, -Cl, -CHs, cyclopropyl, -OCH3, ¢ O , , , , ,

@)

O

I NV JN- V=1 o'l

>
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8. The compound represented by formula (I), the pharmaceutically acceptable salt thereof, the solvate thereof

, wherein side ¢ is connected to L; in Scheme ii,

B is any one of the above groups other than

or the solvate of the pharmaceutically acceptable salt thereof according to claim 4, wherein the compound
represented by formula (I), the pharmaceutically acceptable salt thereof, the solvate thereof or the solvate of
the pharmaceutically acceptable salt thereof satisfies one or more of the following conditions:

(1) in condition ii, L is:

b
” A e
Lo 1/(")n\1axm>\ | Axm/('\/ o);g\xm | \(X“ ng |

0

b Xa1 A1 n3a A A1 %

\, Xa1 Y \(\—)’ b Xa1 b
nla n3a n3a
n3a
N/(«\\/ 0 N*\’y
Xa1 \H/@ i ~ w ° \/(«:3? N a1
X Xa1
n3a n3a b

b

>
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A2
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A2

Y

n2a

A1

A1

b



> >

B,
@, @ RO
“,,

Xa1 Xa1 Xa1 ~
\ @
A1
: o
Ny

or ,
wherein side b is connected to B;

Xal is O or -NRM-, RM is H or C;-Cg alkyl;

RM o) o) 0
O
Xa2is”7{ \;,W,\H\/,W,/\)S/, ,orN,RMisCl—Csalkyl,

ring C4 is saturated C3-Cs carbon ring, or saturated 3- to 6-membered heterocyclic ring having 1, 2 or 3
heteroatoms selected from one or more of N, O, S and C(=0);

ring Al and ring A2 are saturated 3- to 12-membered nitrogen-containing heterocycles or saturated 3- to 12-
membered nitrogen-containing heterocycles substituted with one or more RY3, R™ is independently CN, OH,

halogen, C;-Cs alkyl, C3-C7 cycloalkyl or 3- to 7-membered heterocycloalkyl, wherein the saturated 3- to 12-
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membered nitrogen-containing heterocycle or the 3- to 12-membered nitrogen-containing heterocycle in the
substituted saturated 3- to 12-membered nitrogen-containing heterocycle is independently 3- to 6-membered
monocyclic nitrogen-containing heterocycle, 7- to 12-membered spirocyclic ring or 7- to 12-membered
bridged nitrogen-containing heterocyclic ring, with 1, 2 or 3 heteroatoms selected from one or more of O, S
and C(=0) in addition to N;

ring A3 is independently saturated Cs-Ci carbon ring or saturated Cs-Ciz carbon ring substituted with one or
more R2, and R is independently CN, OH, halogen, C;-Cs alkyl, C3-C7 cycloalkyl or 3- to 7-membered
heterocycloalkyl, wherein the Cs-Ciz carbon ring in the saturated Cs3-Ci» carbon ring or the substituted
saturated C3-C12 carbon ring is independently C3-Cs monocyclic carbon ring or Cs-Ci» spirocyclic carbon ring;
ring A4 is independently 5- to 10-membered heteroaromatic ring or 5- to 10-membered heteroaromatic ring
substituted with one or more R™, and RY is independently C;-Cs alkyl; the 5- to 10-membered heteroaromatic
ring or the 5- to 10-membered heteroaromatic ring in the 5- to 10-membered heteroaromatic ring substituted

with one or more R™ independently has 1, 2 or 3 heteroatoms selected from one or more of N, O and S;

Cs N—é

ring A5 is independently , and ring C, is benzene ring or 5- to 6-membered
heteroaromatic ring wherein the 5- to 6-membered heteroaromatic ring has 1, 2 or 3 heteroatoms selected from
one or more of N, O and S; ring Cs is partially unsaturated 3- to 7-membered nitrogen-containing heterocyclic
ring, which has 1, 2 or 3 heteroatoms selected from one or more of O, S and C(=0) in addition to N;

nla is independently any integer from O to §;

n2a is independently any integer from 0 to 3;

n3a is independently any integer from 0 to 5;

Y(’?; A1 a2 A2 n2a @
N
A2 A2
N N A
Ve Y

preferably: , b, b,

A A A2
&, &, ©,
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Y b
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2 b

A
X A A
b , b YD

b b
/\Xa1

N
A1 b
N N
SO WL
A2 N
b, Xa2 or Xaz/ ,

wherein side b is connected to B;

b

(2) in condition i, L is G1 or G2:

n3a
0 N b
Xa1 A1 >’ /\ A1 . Xa1 A2
\( \(“)’ b Xa1 b k

Gl: n3a n3a , n3a ,

0 n3a

N =
b A2
/\ A2 \//:; @y \/Iga\Q
Xa1 b %
b

n3a

A

Xa1
(; \Ib Xa1
h3a 0 )] \Ib
N n3a
A2 A1 b
N
A y’ N A1 n2a
n2a
, Xa1 ,

\/Xa1 \,Xa1/ \/Xa1
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n3a

(o)
ws@ m
A2
A2
3 3 Y ° Y N
n3a , b b n3a

b b b

0
O C e A
A2 n3a Xa1 nSaQ
N%b’ b’ . /‘A\ |

b

b l\
n3a A1 n3a A1
WO ECL OV Ot
xa1” " b 0 b

b

=
\I b ( Z
n3a
N
A5
or

ring Al and ring A2 are saturated 3- to 12-membered nitrogen-containing heterocycles or saturated 3- to 12-

Xa1

(
~ Xa1 /(/\N \@
b

wherein side b is connected to B;

Xal is O or -NRM-, RM is H or C-Cg alkyl;

membered nitrogen-containing heterocycles substituted with one or more R™3, R'? is independently CN, OH,
halogen, C;-Cs alkyl, C3-C7 cycloalkyl or 3- to 7-membered heterocycloalkyl, wherein the saturated 3- to 12-
membered nitrogen-containing heterocycle or the 3- to 12-membered nitrogen-containing heterocycle in the
substituted saturated 3- to 12-membered nitrogen-containing heterocycle is independently 4-membered
monocyclic nitrogen-containing heterocycle, 7- to 12-membered spirocyclic nitrogen-containing heterocycle
or 7- to 12-membered bridged nitrogen-containing heterocycle, with 1, 2 or 3 heteroatoms selected from one
or more of O, S and C(=0) in addition to N;

ring A3 is independently saturated Cs-Ci2 carbon ring or saturated Cs-Ciz carbon ring substituted with one or
more R™2, and R™? is independently CN, OH, halogen, C;-Cs alkyl, C3-C7 cycloalkyl or 3- to 7-membered
heterocycloalkyl, wherein the Cs3-Ci» carbon ring in the saturated Cs3-Ci» carbon ring or the substituted
saturated C3-C12 carbon ring is independently C3-Cs monocyclic carbon ring, C7-Ci2 spirocyclic carbon ring

or C;7-Cy2 bridged carbon ring;

Cs N—g

ring A5 is independently , and ring C, is benzene ring or 5- to 6-membered

heteroaromatic ring wherein the 5- to 6-membered heteroaromatic ring has 1, 2 or 3 heteroatoms selected from
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one or more of N, O and S; ring Cs is partially unsaturated 3- to 7-membered nitrogen-containing heterocyclic
ring, which has 1, 2 or 3 heteroatoms selected from one or more of O, S and C(=0) in addition to N;
n2a is independently any integer from 0 to 3;

n3a is independently any integer from 0 to 5;

A2 N N
G2: Yb Yb b

Xa1 AN
A2 A2 A1
'~ Xa2 xaz Q\Xaz
Y Y

A I
N Xa1
A1 Xa1\
@Xaz \N A1 @
. 7, Y

/\Xa1

\Q
A1
b b
N A1 NA
A2 N A1
b’ Xa2 or Xaz/ .

wherein side b is connected to B;
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Xal is O or -NRM-, RM is H or C;-Cg alkyl;

RM
(0] O O
O
Xa2 is\’{ \;,W,\g\/,\g&,/vj\/, ,or\ek)\,RM is Ci-C¢ alkyl,

ring C4 is saturated C3-Cg carbon ring, or saturated 3- to 6-membered heterocyclic ring having 1, 2 or 3
heteroatoms selected from one or more of N, O, S and C(=0);

ring Al and ring A2 are saturated 3- to 12-membered nitrogen-containing heterocycles or saturated 3- to 12-
membered nitrogen-containing heterocycles substituted with one or more R™3, R™? is independently CN, OH,
halogen, C;-Cs alkyl, C3-C7 cycloalkyl or 3- to 7-membered heterocycloalkyl, wherein the saturated 3- to 12-
membered nitrogen-containing heterocycle or the 3- to 12-membered nitrogen-containing heterocycle in the
substituted saturated 3- to 12-membered nitrogen-containing heterocycle is independently 3- to 6-membered
monocyclic nitrogen-containing heterocycle or 5- to 12-membered spirocyclic nitrogen-containing heterocycle,
with 1, 2 or 3 heteroatoms selected from one or more of O, S and C(=0) in addition to N;

ring A4 is independently 5- to 10-membered heteroaromatic ring or 5- to 10-membered heteroaromatic ring
substituted with one or more R™, and R is independently C;-Cg alkyl; the 5- to 10-membered heteroaromatic
ring or the 5- to 10-membered heteroaromatic ring in the 5- to 10-membered heteroaromatic ring substituted
with one or more R™ independently has 1, 2 or 3 heteroatoms selected from one or more of N, O and S;

n2a is independently any integer from 0 to 3.

9. The compound represented by formula (I), the pharmaceutically acceptable salt thereof, the solvate thereof
or the solvate of the pharmaceutically acceptable salt thereof according to claim 4, wherein the compound
represented by formula (I), the pharmaceutically acceptable salt thereof, the solvate thereof or the solvate of

the pharmaceutically acceptable salt thereof satisfies one or more of the following conditions:

2 AMV AN A TA”ﬂ?’b

(1) in condition ii, L is

AN Aty At X Avy,

o b\<N n3N \(
/<ri1‘(\/ ‘)';2/\o>\ 7/ 7/b\< (\{\ 5
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wherein nl is any integer from 1 to 8, n2 is any integer from 1 to 3, n3 is any integer from 1 to 5, and side b is

connected to B;
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side b is connected to B.
10. The compound represented by formula (I), the pharmaceutically acceptable salt thereof, the solvate thereof

or the solvate of the pharmaceutically acceptable salt thereof according to claim 2 or 5, wherein,

Aeie Aoy A, Aoy

L is

Aot £t Arviiy, £ T/‘\’°’§{\0>‘b |

k“wmgw e 20, Ve, N0,
™ Fn?® IO PO
\/W\DY‘/A\C\V‘(YC’ x*m@"x’,
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= s T, , , wherein nl is any integer

from 1 to 8, n2 is any integer from 1 to 3, n3 is any integer from 1 to 5, and side b is connected to B; preferably,

Aelis AN

in Scheme i, L is any group of the above groups except
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T , wherein side b is connected to B; preferably, in Scheme i, L is any one of the above
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AT 4 s
groups except'_NH ,!_NH ,!_NH and %O .
11. The compound represented by formula (I), the pharmaceutically acceptable salt thereof, the solvate thereof
or the solvate of the pharmaceutically acceptable salt thereof according to any one of claims 1-6, wherein the
compound represented by formula (1), the pharmaceutically acceptable salt thereof, the solvate thereof or the
solvate of the pharmaceutically acceptable salt thereof satisfies one or more of the following conditions:

(1) R? is H or methyl;

\
N
!

~ N\)
k Jave L £73
(2) R? is -H, -F, -Cl, -CHs, cyclopropyl, OCH3 o) , e

e R iaeN
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QL

>
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8, n2 is any integer from 1 to 3, n3 is any integer from 1 to 5, and side b is connected to B; preferably, in
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, wherein nl is any integer from 1 to

Scheme i, L is any group of the above groups except
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12. The compound represented by formula (I), the pharmaceutically acceptable salt thereof, the solvate thereof

side c is connected to L; in Scheme ii, B is any one of the above groups other than
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or the solvate of the pharmaceutically acceptable salt thereof according to any one of claims 1-6, wherein,
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13. The compound represented by formula (I), the pharmaceutically acceptable salt thereof, the solvate thereof

NH
any one of the above groups except '_

or the solvate of the pharmaceutically acceptable salt thereof according to claim 4, wherein the compound
represented by formula (I), the pharmaceutically acceptable salt thereof, the solvate thereof or the solvate of
the pharmaceutically acceptable salt thereof satisfies one or more of the following conditions:

(1) in condition ii, -A-L-B- is G11 or G12:
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wherein side d is connected to % o ;

(2) In Scheme i, -A-L-B- is:
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14. The compound represented by formula (I), the pharmaceutically acceptable salt thereof, the solvate thereof

or the solvate of the pharmaceutically acceptable salt thereof according to claim 2 or 5, wherein,

-A-L-B- is:
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e , wherein side d is connected to % o preferably, in Scheme ii, -
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NH

A-L-B- is any one of the above groups except , and in Scheme i, -A-L-B- is

15. The compound represented by formula (I), the pharmaceutically acceptable salt thereof, the solvate thereof

or the solvate of the pharmaceutically acceptable salt thereof according to any one of claims 1-6, wherein,

(1) -A-L-B- is:
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16. The compound represented by formula (I), the pharmaceutically acceptable salt thereof, the solvate thereof

or the solvate of the pharmaceutically acceptable salt thereof according to claim 1, wherein the compound

represented by formula (I) is any one of the following compounds:
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17. A pharmaceutical composition, comprising the compound represented by formula (I), the pharmaceutically
acceptable salt thereof, the solvate thereof or the solvate of the pharmaceutically acceptable salt thereof
according to any one of claims 1-16, and pharmaceutically acceptable excipients.

18. Use of the compound represented by formula (I), the pharmaceutically acceptable salt thereof, the solvate
thereof, the solvate of the pharmaceutically acceptable salt thereof according to any one of claims 1 to 16, or
the pharmaceutical composition according to claim 17 in the preparation of an AURKA inhibitor or degrader.
19. Use of the compound represented by formula (I), the pharmaceutically acceptable salt thereof, the solvate
thereof, the solvate of the pharmaceutically acceptable salt thereof according to any one of claims 1 to 16, or
the pharmaceutical composition according to claim 17 in the preparation of drugs for treating and/or preventing
diseases associated with AURKA; preferably, the disease associated with AURKA is neuroblastoma,
retinoblastoma, colorectal cancer, breast cancer, lung cancer, kidney cancer or blood cancer.

20. Use of the compound represented by formula (I), the pharmaceutically acceptable salt thereof, the solvate
thereof, the solvate of the pharmaceutically acceptable salt thereof according to any one of claims 1 to 16, or
the pharmaceutical composition according to claim 17 in the preparation of drugs for treating and/or preventing
diseases mediated by AURKA inhibitors or degraders; preferably, the disease mediated by AURKA inhibitors
or degraders is neuroblastoma, retinoblastoma, colorectal cancer, breast cancer, lung cancer, kidney cancer or
blood cancer.

21. Use of the compound represented by formula (I), the pharmaceutically acceptable salt thereof, the solvate

thereof, the solvate of the pharmaceutically acceptable salt thereof according to any one of claims 1 to 16, or
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the pharmaceutical composition according to claim 17 in the preparation of drugs for treating and/or preventing

neuroblastoma, retinoblastoma, colorectal cancer, breast cancer, lung cancer, kidney cancer or blood cancer.

669



