HETEROCYCLIC FUSED RING COMPOUND, AND COMPOSITION AND USE THEREOF

TECHNICAL FIELD
[0001] The present disclosure belongs to the field of medicine, and particularly relates to a compound which
has an inhibitory effect on the tyrosine kinase activity of Abelson protein (Abl1), Abelson-related protein (Abl2)
and related chimeric proteins, especially Bcr-Abll and its mutations, as well as a pharmaceutical composition

comprising the same, and a preparation method and use thereof.

BACKGROUND

[0002] The pathogenesis of chronic myelogenous leukemia (CML) and acute lymphoblastic leukemia (ALL)
of some adults is caused by a chromosomal translocation (9;22)(g34;911), resulting in the fusion of Bcr and
Abl1 genes on the Philadelphia chromosome to form a Bcr-Abll fusion gene. The Ber-Abll fusion gene is
translated into a Ber-Abl1 fusion protein, thereby abnormally increasing the activity of Ber-Abl1 tyrosine Kinase,
which has an effect of promoting cell proliferation, inhibiting apoptosis, and reducing cell adhesion. The advent
of Bcr-Abll tyrosine kinase inhibitors has revolutionized the treatment of CML. They inhibit the Bcr-Abll
pathway and significantly reduce the proliferation of CML cells expressing Bcr-Abll. Currently, the most
effective drugs for treating CML that target ATP binding sites include type Il tyrosine kinase inhibitors imatinib
(Gleevec®) and nilotinib (Tasigna®) which bind to the DFG-out conformation, and type | inhibitors dasatinib
(Sprycel®) and bosutinib (Bosulif®) which bind to the DFG-in conformation. However, continuous drug therapy
fails due to the occurrence of Ber-Abl1™ mutation. Although the type 11 tyrosine kinase inhibitor ponatinib
(Iclusing®) can significantly inhibit the T315M mutation, it has adverse effects due to the off-target to other
kinases.

[0003] In 2003, Kuriyan and SupertiFurga’s research group reported that the myristoyl group participates in
the autoregulation of Abl1 kinase, inducing the cross-linking of SH3-SH2-Kianse domain and playing a key role
in negatively regulating Abll kinase activity, thus enabling normal proliferation of cells. However, when the
Bcr-Abl1 fusion protein is formed, Ber occupies the myristoyl binding site in the N-terminal cap region of Abl1,
which prevents the induction of the cross-linking of SH3-SH2-Kinase domain, leading to the structural activation
of Bcr-Abll and causing cells to undergo continuous differentiation and proliferation and malignant
transformation. Asiciminib (Scemblix®) is an allosteric inhibitor that binds to the myristoyl pocket of Abl1.
Asiciminib is active against all mutations at ATP-catalyzing sites in Bcr-Abll in a low nanomolar range,
including the T3151 mutation. Some mutations at the myristoyl binding site (e.g., P465S, V468F, 1502L, A337V,
A424T) induce resistance to asiciminib.

[0004] Therefore, it is necessary to further develop a new allosteric inhibitor of Ber-Abl1.

SUMMARY
[0005] The present disclosure provides a novel fused heterocyclic compound, a composition comprising the
compound, and use thereof. The compound has high inhibitory activity against Bcr-Abll and its ATP-catalyzing
site  mutations and/or  allosteric site  mutations, low side effects, and/or excellent

pharmacodynamic/pharmacokinetic properties, and can be used to treat a wild-type and/or mutated Bcr-Abll



kinase-mediated disease or condition.
[0006] In this regard, the present disclosure adopts the following technical solutions:
[0007] Inone aspect, the present disclosure provides a compound of formula (1), or a tautomer, a sterecisomer,

a prodrug, a crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof:
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[0008] wherein

[0009] Xjis N or CRxi;

[0010] X2 is CRx2Rxz or C(O);

[0011] X3 is CRx3Rxs, CRxs or NRxs;

[0012] X4 is CRxsRxas, CRxs, NRx4 or C(O);

[0013] Xsis N or CRxs;

[0014] Xeis N or CRxs;

[0015] ==== issingle or double bonds;

[0016] RxiisH, D, halogen, C1.6 alkyl or C1-¢ haloalkyl; wherein the above groups are optionally substituted
with one or more D, up to fully deuterated;

[0017] Rxzand Rxy are independently H, D, halogen, -OH, Ci. alkyl, Ci.¢ haloalkyl, Cs¢ cycloalkyl or 3- to
7-membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated,

[0018] Rxs and Rxsz are independently H, D, halogen, Ci.6 alkyl, Ci¢ haloalkyl, Cs.s cycloalkyl or 3- to 7-
membered heterocyclyl, or Rxs, Rxs' and the carbon atom to which they are attached are taken together to form
C1-6 alkylidene; wherein the above groups are optionally substituted with one or more Rj;

[0019] Rx4 and Rxs are independently H, D, halogen, Ci. alkyl, Ci6 haloalkyl, Cs.s cycloalkyl or 3- to 7-
membered heterocyclyl; wherein the above groups are optionally substituted with one or more Rg;

[0020] or, Rxs, Rxa and the atoms to which they are attached are taken together to form Cs.g cycloalkyl, 4- to
10-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups are optionally
substituted with one or more R;

[0021] RxsisH, D, halogen, C1.6 alkyl or C1-¢ haloalkyl; wherein the above groups are optionally substituted
with one or more D, up to fully deuterated;

[0022] Rxsis H, D or halogen;

[0023] YisCRyorN;

[0024] R is 3-to 10-membered heterocyclyl, which is optionally substituted with one or more Ry;

[0025] Ry isH, D or halogen;

[0026] or, R1, Ry and the carbon atoms to which they are attached are taken together to form Cs.g cycloalkyl,
4- to 10-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl, which is optionally substituted with

one or more R*;



[0027] R:’isH, D, halogen or -NH;;

[0028] W s CRworN;

[0029] Rwis selected from H, D, halogen and -NHy;

[0030] YiisCRyiorN;

[0031] Y2isCRyzo0rN;

[0032] Ryi, Ryzand Ry are independently H, D, halogen, -CN, -NO2, Ci1.6 alkyl or C1.¢ haloalkyl; wherein the
above groups are optionally substituted with one or more R;

[0033] Zisachemical bond, O or S(O)o-2;

[0034] RzisH, D, Ci6 alkyl or Ci.6 haloalkyl; wherein the above groups are optionally substituted with one
or more D, up to fully deuterated;

[0035] or-Z-Rz together represents -SFs;

[0036] each of R, Ry and R is independently H, D, halogen, -CN, -ORa, -NRgR¢, Ci-6 alkyl, C1-6 haloalkyl,
Cs6 cycloalkyl, 3- to 7-membered heterocyclyl, C..s alkenyl, Co.6 alkynyl, Ce.10 aryl or 5- to 10-membered
heteroaryl; wherein the above groups are optionally substituted with one or more D, up to fully deuterated:;
[0037] each R is independently H, D, halogen, -CN, -ORa, -C(O)Ra, -NRgRc, -NRAC(O)Rg, -S(0)2Ra, Ci6
alkyl, C1.6 haloalkyl, Cs.6 cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl;
wherein the above groups are optionally substituted with one or more R’;

[0038] each R* is independently H, D, halogen, -CN, -OH, oxo, -NRaC(O)Rg, Ci.s alkyl, C1¢ haloalkyl, C1.
¢ alkoxy, Ci.s haloalkoxy, Cs. cycloalkyl, 3- to 7-membered heterocyclyl, Ces-10 aryl or 5- to 10-membered
heteroaryl, or two R* and the atom(s) to which they are attached are taken together to form Cs.g cycloalkyl or 4-
to 10-membered heterocyclyl; wherein the above groups are optionally substituted with one or more R’;

[0039] wherein each of Ra, Rg and Rc is independently H, D, Ci.6 alkyl, C1.6 haloalkyl, Cs.s cycloalkyl, 3- to
7-membered heterocyclyl, C,. alkenyl, Co6 alkynyl, Cs-10 aryl or 5- to 10-membered heteroaryl, or Rg, Rc and
the N atom to which they are attached are taken together to form 3- to 7-membered heterocyclyl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with one or more R’;

[0040] each R’ is independently H, D, halogen, -CN, -OH, Cis alkyl, Ci.s haloalkyl, Ci.s alkoxy, Cie
haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Cs.10 aryl or 5- to 10-membered heteroaryl; wherein
the above groups are optionally substituted with one or more R”;

[0041] ortwo adjacent R’ and the atoms to which they are attached are taken together to form Ce.10 aryl or 5-
to 10-membered heteroaryl; wherein the above groups are optionally substituted with one or more -CN, halogen,
Cis alkyl, C1¢ haloalkyl, C1.6 alkoxy or Ci1-¢ haloalkoxy; wherein the above groups are also optionally substituted
with one or more D, up to fully deuterated;

[0042] each R” is independently H, D, halogen, -CN, -OH, Ci.s alkyl, Ci.s haloalkyl, Cis alkoxyCis
haloalkoxy, Cs.s cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally
substituted with one or more D, up to fully deuterated;

[0043]  with the proviso that, when Xj is N, Xz is CHz, X3 is NRxs, X4 is C(O), and Xs is CH, Y is not N.
[0044] In another aspect, the present disclosure provides a pharmaceutical composition, comprising the
compound of the present disclosure, or a tautomer, a stereoisomer, a prodrug, a crystal form, a pharmaceutically

acceptable salt, a hydrate or a solvate thereof, and a pharmaceutically acceptable excipient, and optionally, other



therapeutic agent(s).

[0045] In another aspect, the present disclosure provides a unit dosage form, comprising the pharmaceutical
composition of the compound of the present disclosure.

[0046] In another aspect, the present disclosure provides use of the compound of the present disclosure, or a
tautomer, a stereoisomer, a prodrug, a crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate
thereof, or the pharmaceutical composition of the present disclosure, or the unit dosage form of the present
disclosure in the manufacture of a medicament for the treatment and/or prevention of a wild-type and/or mutated
Ber-Abll kinase-mediated disease. Alternatively, the mutation of the mutated Bcr-Abl1 kinase is selected from
one or more of the following: T315I, T315M, F317L, E355G, V299L, M244V, G250E, Q252H, Y253H, E255K,
E255V, H396P, H396R, H396A, A397P, P223S, K294E, M351T, F359V, E459K, P465S, V468F, 1502L,
A337V and A424T. Alternatively, the mutation of the mutated Bcr-Abl1 kinase is selected from T315I and
T315M. Alternatively, the mutation of the mutated Bcr-Abll Kinase is T3151. Alternatively, the mutation of the
mutated Bcr-Abll kinase is selected from one or more of the following: P465S, V468F, 1502L, A337V and
A424T.

[0047] In another aspect, the present disclosure provides a method of treating and/or preventing a wild-type
and/or mutated Bcr-Abll kinase-mediated disease in a subject, comprising administering to the subject the
compound of the present disclosure or a pharmaceutically acceptable salt, a stereoisomer, a solvate, a hydrate, a
polymorph, a prodrug or an isotopic variant thereof, or the pharmaceutical composition of the present disclosure,
or the unit dosage form of the present disclosure. Alternatively, the mutation of the mutated Bcr-Abl1 kinase is
selected from one or more of the following: T315l, T315M, F317L, E355G, V299L, M244V, G250E, Q252H,
Y?253H, E255K, E255V, H396P, H396R, H396A, A397P, P223S, K294E, M351T, F359V, E459K, P465S,
V468F, 15021, A337V and A424T. Alternatively, the mutation of the mutated Bcr-Abl1 kinase is selected from
T3151 and T315M. Alternatively, the mutation of the mutated Bcr-Abll kinase is T315l. Alternatively, the
mutation of the mutated Bcr-Abll kinase is selected from one or more of the following: P465S, V468F, 1502L,
A337V and A424T.

[0048] In another aspect, the present disclosure provides the compound of the present disclosure, or a
tautomer, a stereoisomer, a prodrug, a crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate
thereof, or the pharmaceutical composition of the present disclosure, or the unit dosage form of the present
disclosure, for use in the treatment and/or prevention of a wild-type and/or mutated Bcr-Abll kinase-mediated
disease. Alternatively, the mutation of the mutated Bcr-Abl1 kinase is selected from one or more of the following:
T3151, T315M, F317L, E355G, V299L, M244V, G250E, Q252H, Y253H, E255K, E255V, H396P, H396R,
H396A, A397P, P223S, K294E, M351T, F359V, E459K, P465S, V468F, 1502L, A337V and A424T.
Alternatively, the mutation of the mutated Bcr-Abl1 kinase is selected from T3151 and T315M. Alternatively,
the mutation of the mutated Bcer-Abll kinase is T315l. Alternatively, the mutation of the mutated Bcr-Abll
kinase is selected from one or more of the following: P465S, V468F, 15021, A337V and A424T.

[0049] In a more specific aspect, the wild-type and/or mutated Bcr-Abll kinase-mediated disease of the
present disclosure is selected from: leukemia, non-Hodgkin’s lymphoma, Hodgkin’s lymphoma, myeloma,
neurodegenerative diseases, solid tumors, immune diseases and fibrosis. In a more specific aspect, the wild-type

and/or mutated Bcr-Abl1 kinase-mediated disease of the present disclosure is selected from acute lymphoblastic



leukemia, acute myeloid leukemia, acute promyelocytic leukemia, chronic lymphocytic lymphoma, chronic
myeloid leukemia, chronic myelomonocytic leukemia, chronic neutrophilic leukemia, acute undifferentiated
leukemia, anaplastic large cell lymphoma, prolymphocytic leukemia, juvenile myelomonocytic leukemia, adult
T-cell leukemia, acute myeloid leukemia with trilineage myelodysplasia, mixed lineage leukemia,
myelodysplastic syndrome, amyotrophic lateral sclerosis, Parkinson’s disease and Alzheimer’s disease.

[0050] In a more specific aspect, the wild-type and/or mutated Bcr-Abll kinase-mediated disease of the
present disclosure is acute lymphoblastic leukemia or chronic myeloid leukemia.

[0051] Other objects and advantages of the present disclosure will be apparent to those skilled in the art from

the specific embodiments, examples and claims that follow.

[0052] Definitions

[0053] Chemical definitions

[0054] The definitions of specific functional groups and chemical terms are described in more detail below.
[0055] Whenarange of values is listed, it is intended to encompass each value and sub-range within the range.
For example, “Ci.6 alkyl” is intended to encompass C1, Cy, Cs, C4, Cs, Cg, C1.6, Ci-5, C1-4, C1-3, C1-2, Co.6, Cous,
C2.4, C2.3, C36, Cs5, C3.4, Ca.s, Ca-5, and Cs.s alkyl.

[0056] “Ci.6 alkyl” refers to a radical of a straight or branched, saturated hydrocarbon group having 1 to 6
carbon atoms, and is also referred to herein as “lower alkyl”. In some embodiments, Ci-salkyl and Ci-3 alkyl are
yet alternative. Examples of the alkyl include, but are not limited to, methyl (C,), ethyl (C>), n-propyl (Cs), iso-
propyl (Cs), n-butyl (Ca), t-butyl (Ca), sec-butyl (Cs), iso-butyl (Ca4), n-pentyl (Cs), 3-pentyl (Cs), pentyl (Cs),
neo-pentyl (Cs), 3-methyl-2-butyl (Cs), t-pentyl (Cs) and n-hexyl (Cs). Regardless of whether or not the alkyl
group is modified with “substituted”, each alkyl group is independently optionally substituted, for example, with
1 to 5 substituents, 1 to 3 substituents or 1 substituent. Appropriate substituents are defined as follows.

[0057] *“Ci.6 alkylidene” refers to =CRR, wherein R is H or Cys alkyl.

[0058] “Ca6 alkenyl” refers to a radical of a straight or branched hydrocarbon group having 2 to 6 carbon
atoms and one or more carbon-carbon double bonds (e.g., 1, 2 or 3 carbon-carbon double bonds). The one or
more carbon-carbon double bonds can be internal (e.g., in 2-butenyl) or terminal (e.g., in 1-butenyl). In some
embodiments, C,.4 alkenyl is yet alternative. Examples of the alkenyl include, but are not limited to, vinyl (C>),
1-propenyl (Cs), 2-propenyl (Cs), 1-butenyl (Ca), 2-butenyl (C4), butadienyl (C4), pentenyl (Cs), pentadienyl (Cs),
hexenyl (Cs), etc. Regardless of whether or not the alkenyl group is modified with “substituted”, each alkenyl
group is independently optionally substituted, for example, with 1 to 5 substituents, 1 to 3 substituents or 1
substituent. Appropriate substituents are defined as follows.

[0059] “Ca6 alkynyl” refers to a radical of a straight or branched hydrocarbon group having 2 to 6 carbon
atoms, one or more carbon-carbon triple bonds (e.g., 1, 2 or 3 carbon-carbon triple bonds), and optionally one
or more carbon-carbon double bonds (e.g., 1, 2 or 3 carbon-carbon double bonds). In some embodiments, Cy.4
alkynyl is yet alternative. In some embodiments, the alkynyl group does not contain any double bonds. One or
more carbon-carbon triple bonds may be internal (e.g., in 2-butynyl) or terminal (e.g., in 1-butynyl). Examples
of the alkynyl include, but are not limited to, ethynyl (C>), 1-propynyl (Cs), 2-propynyl (Cs), 1-butynyl (Ca), 2-
butynyl (Cs), pentynyl (Cs), hexynyl (Cs), etc. Regardless of whether or not the alkynyl group is modified with



“substituted”, each alkynyl group is independently optionally substituted, for example, with 1 to 5 substituents,
1 to 3 substituents or 1 substituent. Appropriate substituents are defined as follows.

[0060] “Ci.s alkoxy” refers to a group -OR, wherein R is substituted or unsubstituted Ci¢ alkyl. In some
embodiments, Ci.4 alkoxy and Ci-3 alkoxy are yet alternative. The specific alkoxy groups include, but are not
limited to: methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, tert-butoxy, sec-butoxy, n-pentoxy, n-hexyloxy,
and 1,2-dimethylbutoxy.

[0061] “‘Halo” or “halogen” refers to fluoro (F), chloro (CI), bromo (Br) and iodo (). In some embodiments,
the halo group is F, Cl or Br. In some embodiments, the halo group is F or Cl. In some embodiments, the halo
group is F.

[0062] Therefore, “Ci-6 haloalkyl” and “Ci.¢ haloalkoxy” refer to the above “Ci.s alkyl” and “Ci.s alkoxy”
substituted with one or more halo groups. In some embodiments, Ci.4 haloalkyl is yet alternative, C1-3 haloalkyl
and Ci-; haloalkyl are still alternative. In some embodiments, Ci-4 haloalkoxy is yet alternative, Ci.3 haloalkoxy
and Ci-2 haloalkoxy are still alternative. Examples of the haloalkyl include, but are not limited to, -CFs, -CH2F,
-CHF;, -CHFCH3F, -CH,CHF,, -CF.CF3, -CCls, -CH2Cl, -CHCly, 2,2,2-trifluoro-1,1-dimethyl-ethyl, etc.
Examples of the haloalkoxy include, but are not limited to, -OCH.F, -OCHF,, -OCFs3, etc.

[0063] “Ci.salkylene” and “Ci-s haloalkylene” refer to divalent groups formed by removing another hydrogen
of C16 alkyl and Ci.¢ haloalkyl, and can be substituted or unsubstituted. In some embodiments, Ci.4 alkylene,
C2.4 alkylene, and C1-; alkylene are alternative. In some embodiments, Ci.4 haloalkylene, C,.4 haloalkylene, and
Ci-2 haloalkylene are alternative. The unsubstituted alkylene groups include, but are not limited to: methylene (-
CHy-), ethylene (-CH2CHa-), propylene (-CH2CH2CH-), butylene (-CH,CH,CH2CH>-), pentylene (-
CH,CH2CH,CH,CHj>-), hexylene (-CH,CH,CH,CH,CH,CH,-), etc. Examples of the substituted alkylene, for
example, the alkylene substituted with one or more alkyl (methyl), include, but are not limited to: substituted
methylene (-CH(CHs)-, -C(CHs),-), substituted ethylene (-CH(CH3)CH>-, -CH2CH(CHg)-, -C(CH3)2.CHaz-, -
CH2C(CHs)2-), substituted propylene (-CH(CH3)CH2CHy-, -CH,CH(CH3)CH,-, -CHCH,CH(CHj3)-, -
C(CHs)2CH,CH>-, -CH,C(CHg3)2CH>-, -CH2CH,C(CHj3),-), etc.

[0064] *“Cs.10 cycloalkyl” refers to a radical of a non-aromatic cyclic hydrocarbon group having from 3 to 10
ring carbon atoms and zero heteroatoms. In some embodiments, Cs.g cycloalkyl is alternative, Cs.¢ cycloalkyl is
yet alternative, and Cs.s cycloalkyl is still alternative. The cycloalkyl also includes a ring system in which the
cycloalkyl described above is fused with one or more aryl or heteroaryl groups, wherein the point of attachment
is on the cycloalkyl ring, and in such case, the number of carbon atoms continues to represent the number of
carbon atoms in the cycloalkyl system. Examples of the cycloalkyl include, but are not limited to, cyclopropyl
(Cs), cyclopropenyl (Cs), cyclobutyl (C.), cyclobutenyl (C4), cyclopentyl (Cs), cyclopentenyl (Cs), cyclohexyl
(Cs), cyclohexenyl (Cs), cyclohexadienyl (Cg), cycloheptyl (C7), cycloheptenyl (C;), cycloheptadienyl (C7),
cycloheptatrienyl (C7), cyclooctyl (Cg), cyclooctenyl (Cs), bicyclo[2.2.1]heptyl (C7), bicyclo[2.2.2]octyl (Cs),
cyclononyl (Co), cyclononenyl (Cg), cyclodecyl (Cio), cyclodecenyl (Cig), octahydro-1H-indenyl (Co),
decahydronaphthyl (Cig), spiro[4.5]decyl (Cio), etc. Regardless of whether or not the cycloalkyl group is
modified with “substituted”, each cycloalkyl group is independently optionally substituted, for example, with 1
to 5 substituents, 1 to 3 substituents or 1 substituent. Appropriate substituents are defined as follows.

[0065] “3-to 10-membered heterocyclyl” refers to a radical of a 3- to 10-membered non-aromatic ring system



having ring carbon atoms and 1 to 4 ring heteroatoms, wherein each heteroatom is independently selected from
nitrogen, oxygen, sulfur, boron, phosphorus, and silicon. In heterocyclyl groups that contain one or more
nitrogen atoms, the point of attachment can be a carbon or nitrogen atom, as valency permits. In some
embodiments, 4- to 10-membered heterocyclyl is alternative, and it is a 4- to 10-membered non-aromatic ring
system having ring carbon atoms and 1 to 4 ring heteroatoms; in some embodiments, 3- to 7-membered
heterocyclyl is alternative, and it is a 3- to 7-membered non-aromatic ring system having ring carbon atoms and
1 to 3 ring heteroatoms; in some embodiments, 3- to 6-membered heterocyclyl is yet alternative, and it is a 3- to
6-membered non-aromatic ring system having ring carbon atoms and 1 to 3 ring heteroatoms; in some
embodiments, 5- to 6-membered heterocyclyl is still alternative, and it is a 5- to 6-membered non-aromatic ring
system having ring carbon atoms and 1 to 3 ring heteroatoms. The heterocyclyl also includes a ring system
wherein the heterocyclyl ring described above is fused with one or more cycloalkyl, aryl or heteroaryl groups,
wherein the point of attachment is on the heterocyclyl ring, and in such cases, the number of ring members
continues to represent the number of ring members in the heterocyclyl ring system. Regardless of whether or not
the heterocyclyl group is modified with “substituted”, each heterocyclyl group is independently optionally
substituted, for example, with 1 to 5 substituents, 1 to 3 substituents or 1 substituent. Appropriate substituents
are defined as follows.

[0066] Exemplary 3-membered heterocyclyl groups containing one heteroatom include, but are not limited
to, aziridinyl, oxiranyl and thiorenyl. Exemplary 4-membered heterocyclyl groups containing one heteroatom
include, but are not limited to, azetidinyl, oxetanyl and thietanyl. Exemplary 5-membered heterocyclyl groups
containing one heteroatom include, but are not Ilimited to, tetrahydrofuranyl, dihydrofuranyl,
tetrahydrothiophenyl, dihydrothienyl, pyrrolidinyl, dihydropyrrolyl and pyrrolyl-2,5-dione. Exemplary 5-
membered heterocyclyl groups containing two heteroatoms include, but are not limited to, dioxolanyl,
oxasulfuranyl, disulfuranyl, and oxazolidin-2-one. Exemplary 5-membered heterocyclyl groups containing three
heteroatoms include, but are not limited to, triazolinyl, oxadiazolinyl, and thiadiazolinyl. Exemplary 6-
membered heterocyclyl groups containing one heteroatom include, but are not limited to, piperidyl,
tetrahydropyranyl, dihydropyridyl and thianyl. Exemplary 6-membered heterocyclyl groups containing two
heteroatoms include, but are not limited to, piperazinyl, morpholinyl, dithianyl and dioxanyl. Exemplary 6-
membered heterocyclyl groups containing three heteroatoms include, but are not limited to, triazinanyl.
Exemplary 7-membered heterocyclyl groups containing one heteroatom include, but are not limited to, azepanyl,
oxepanyl and thiepanyl. Exemplary 8-membered heterocyclyl groups containing one heteroatom include, but are
not limited to, azocanyl, oxecanyl and thiocanyl. Exemplary 5-membered heterocyclyl groups fused with a Ce
aryl (also referred as 5,6-bicyclic heterocyclyl herein) include, but are not limited to, indolinyl, isoindolinyl,
dihydrobenzofuranyl, dihydrobenzothiophenyl, benzoxazolinonyl, etc. Exemplary 6-membered heterocyclyl
groups fused with a Ce aryl (also referred as 6,6-bicyclic heterocyclyl herein) include, but are not limited to,
tetrahydroquinolinyl, tetrahydroisoquinolinyl, etc.

[0067] “Ce-14 aryl” refers to a radical of monocyclic or polycyclic (e.g., bicyclic or tricyclic) 4n+2 aromatic
ring system having 6 to 14 ring carbon atoms and zero heteroatoms provided in the aromatic ring system (e.g.,
having 6, 10 or 14 shared & electrons in a cyclic array). In some embodiments, the aryl group has six ring carbon

atoms (“Ce aryl”; for example, phenyl). In some embodiments, the aryl group has ten ring carbon atoms (“Cio



aryl”; for example, naphthyl, e.g., 1-naphthyl and 2-naphthyl). In some embodiments, the aryl group has fourteen
ring carbon atoms (“Ca4 aryl’”; for example, anthryl). In some embodiments, Cs.10 aryl is yet alternative, and Cs
aryl is still alternative. The aryl also includes a ring system in which the aryl ring described above is fused with
one or more cycloalky!l or heterocyclyl groups, and the point of attachment is on the aryl ring, in which case the
number of carbon atoms continues to represent the number of carbon atoms in the aryl ring system. Regardless
of whether or not the aryl group is modified with “substituted”, each aryl group is independently optionally
substituted, for example, with 1 to 5 substituents, 1 to 3 substituents or 1 substituent. Appropriate substituents
are defined as follows.

[0068] “5- to 10-membered heteroaryl” refers to a radical of 5- to 10-membered monocyclic or bicyclic 4n+2
aromatic ring system (e.g., having 6 or 10 shared = electrons in a cyclic array) having ring carbon atoms and 1
to 4 ring heteroatoms, wherein each heteroatom is independently selected from nitrogen, oxygen and sulfur. In
the heteroaryl group containing one or more nitrogen atoms, the point of attachment can be a carbon or nitrogen
atom as long as the valence permits. Heteroaryl bicyclic systems may include one or more heteroatoms in one
or two rings. Heteroaryl also includes ring systems wherein the heteroaryl ring described above is fused with
one or more cycloalkyl or heterocyclyl groups, and the point of attachment is on the heteroaryl ring. In such case,
the number of the carbon atoms continues to represent the number of carbon atoms in the heteroaryl ring system.
In some embodiments, 5- to 6-membered heteroaryl is yet alternative, which is a radical of 5- to 6-membered
monocyclic or bicyclic 4n+2 aromatic ring system having ring carbon atoms and 1 to 4 ring heteroatoms. In
some embodiments, 5-membered heteroaryl is yet alternative, which is a radical of 5-membered monocyclic or
bicyclic 4n+2 aromatic ring system having ring carbon atoms and 1 to 4 ring heteroatoms. Regardless of whether
or not the heteroaryl group is modified with “substituted”, each heteroaryl group is independently optionally
substituted, for example, with 1 to 5 substituents, 1 to 3 substituents or 1 substituent. Appropriate substituents
are defined as follows.

[0069] Exemplary 5-membered heteroaryl groups containing one heteroatom include, but are not limited to,
pyrrolyl, furyl and thienyl. Exemplary 5-membered heteroaryl groups containing two heteroatoms include, but
are not limited to, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, and isothiazolyl. Exemplary 5-
membered heteroaryl groups containing three heteroatoms include, but are not limited to, triazolyl, oxadiazolyl,
and thiadiazolyl. Exemplary 5-membered heteroaryl groups containing four heteroatoms include, but are not
limited to, tetrazolyl. Exemplary 6-membered heteroaryl groups containing one heteroatom include, but are not
limited to, pyridyl. Exemplary 6-membered heteroaryl groups containing two heteroatoms include, but are not
limited to, pyridazinyl, pyrimidinyl, and pyrazinyl. Exemplary 6-membered heteroaryl groups containing three
or four heteroatoms include, but are not limited to, triazinyl and tetrazinyl, respectively. Exemplary 7-membered
heteroaryl groups containing one heteroatom include, but are not limited to, azepinyl, oxepinyl, and thiepinyl.
Exemplary 5,6-bicyclic heteroaryl groups include, but are not limited to, indolyl, isoindolyl, indazolyl,
benzotriazolyl, benzothiophenyl, isobenzothiophenyl, benzofuranyl, benzoisofuranyl, benzimidazolyl,
benzoxazolyl, benzoisoxazolyl, benzoxadiazolyl, benzothiazolyl, benzoisothiazolyl, benzothiadiazolyl,
indolizinyl and purinyl. Exemplary 6,6-bicyclic heteroaryl groups include, but are not limited to, naphthyridinyl,
pteridinyl, quinolyl, isoquinolyl, cinnolinyl, quinoxalinyl, phthalazinyl and quinazolinyl.

[0070] Exemplary substituents on carbon atoms include, but are not limited to, halogen, -CN, -NO, -Ns, -



SO;H, -SO3H, -OH, -OR%®, -ON(R™),, -N(R"),, -N(R")3*X", -N(OR®)R, -SH, -SR¥, -SSR, -C(=0)R%, -
COzH, -CHO, -C(OR%),, -CO,R®, -OC(=0)R%, -OCO,R*, -C(=0)N(R®),, -OC(=0)N(R),, -NRP*C(=0)R%,
-NR™CO,R®, -NRP*C(=O)N(R™),, -C(=NR’")R®* -C(=NR’")OR®, -OC(=NR")R*, -OC(=NR")OR%, -
C(=NRP®)N(R™),, -OC(=NRP)N(R™),, -NR"C(=NR™)N(R"),, -C(=O)NR"SO,R¥®, -NR"SO,R¥, -
SO2N(R™),, -SO,R%, -SO,0R®, -OSO,R%®, -S(=0)R%, -OS(=0)R®, -Si(R¥)s, -OSi(R*)3, -C(=S)N(R™),, -
C(=0)SR®, -C(=S)SR?*, -SC(=S)SR*, -SC(=0)SR*, -OC(=0)SR*, -SC(=0)OR*, -SC(=0)R*, -P(=0),R%, -
OP(=0),R®, -P(=0)(R%®),, -OP(=0)(R%*)z, -OP(=0)(OR),, -P(=0):N(R"),, -OP(=0),N(R"®),, -P(=0)(NR"?),,
-OP(=0)(NR™),, -NRPP(=0)(OR),, -NR*P(=0)(NR),, -P(R®);, -P(R%)s, -OP(R®),, -OP(R*)3, -B(R%®),, -
B(OR%),, -BR*(OR%), alkyl, haloalkyl, alkenyl, alkynyl, carbocyclyl , heterocyclyl, aryl and heteroaryl,
wherein each of the alkyl, alkenyl, alkynyl, carbocyclyl , heterocyclyl, aryl and heteroaryl is independently
substituted with 0, 1, 2, 3, 4 or 5 R% groups;

[0071] or two geminal hydrogens on a carbon atom are substituted with =0, =S, =NN(R"),,
=NNR®C(=0)R?®, =NNR"C(=0)OR?%*, =NNR"S(=0),R*, =NR" or =NOR® groups;

[0072] each of the R* is independently selected from alkyl, haloalkyl, alkenyl, alkynyl, carbocyclyl,
heterocyclyl, aryl and heteroaryl, or two R* groups are combined to form a heterocyclyl or heteroaryl ring,
wherein each of the alkyl, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl and heteroaryl is independently
substituted with 0, 1, 2, 3, 4 or 5 R groups;

[0073] each of the R™ is independently selected from hydrogen, -OH, -OR¥, -N(R%),, -CN, -C(=0)R®, -
C(=O)N(R%),, -CO2R¥®, -SO,R®, -C(=NR*)OR®, -C(=NR*)N(R%)z, -SO2N(R%), -SO,R*, -SO,0R, -SOR?,
-C(=S)N(R%),, -C(=0)SR%, -C(=S)SR*, -P(=0):R*, -P(=0)(R*™)2, -P(=0)2N(R*)2, -P(=O)(NR*)2, alkyl,
haloalkyl, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl and heteroaryl, or two R groups are combined to
form a heterocyclyl or a heteroaryl ring, wherein each of the alkyl, alkenyl, alkynyl, carbocyclyl, heterocyclyl,
aryl and heteroaryl is independently substituted with 0, 1, 2, 3, 4 or 5 R% groups;

[0074] each of the R is independently selected from hydrogen, alkyl, haloalkyl, alkenyl, alkynyl, carbocyclyl,
heterocyclyl, aryl and heteroaryl, or two R groups are combined to form a heterocyclyl or a heteroaryl ring,
wherein each of the alkyl, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl and heteroaryl is independently
substituted with 0, 1, 2, 3, 4 or 5 R% groups;

[0075]  each of the R is independently selected from halogen, -CN, -NO;, -N3, -SO;H, -SOzH, -OH, -OR®,
-ON(R™;, -N(R™,, -N(R™3"X", -N(OR®*)R™, -SH, -SR®*, -SSR®, -C(=O)R®, -COzH, -CO,R®*, -OC(=O)R?, -
OCOR%, -C(=0)N(R),, -OC(=0)N(R™),, -NRfC(=0)R®, -NRTCO,R®, -NRC(=0)N(R),, -C(=NR™OR®, -
OC(=NR™MRe®e, -OC(=NR™MOR®, -C(=NR™MN(R),, -OC(=NRMN(R™;,, -NRTC(=NRMN(R),, -NR"SO,R®, -
SO:N(R™),, -SO,R®, -SO,0R®, -OSO,R®, -S(=0)R%, -Si(R%®)3, -0OSi(R*)s, -C(=S)N(R™),, -C(=0)SR®, -
C(=S)SR®*, -SC(=S)SR®*, -P(=0)2R*, -P(=0)(R*)2, -OP(=0)(R*®)2, -OP(=0)(0OR®*),, alkyl, haloalkyl, alkenyl,
alkynyl, carbocyclyl, heterocyclyl, aryl, and heteroaryl, wherein each of the alkyl, alkenyl, alkynyl, carbocyclyl,
heterocyclyl, aryl and heteroaryl is independently substituted with 0, 1, 2, 3, 4 or 5 R% groups, or two geminal
R% substituents can be combined to form=0 or =S;

[0076] each of the R®* is independently selected from alkyl, haloalkyl, alkenyl, alkynyl, carbocyclyl, aryl,
heterocyclyl, and heteroaryl, wherein each of the alkyl, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl and
heteroaryl is independently substituted with 0, 1, 2, 3, 4 or 5 R% groups;



[0077] each of the R is independently selected from hydrogen, alkyl, haloalkyl, alkenyl, alkynyl, carbocyclyl,
heterocyclyl, aryl and heteroaryl, or two R™ groups are combined to form a heterocyclyl or a heteroaryl ring,
wherein each of the alkyl, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl and heteroaryl is independently
substituted with 0, 1, 2, 3, 4 or 5 R% groups;

[0078] each of the R% is independently halogen, -CN, -NO2, -N3, -SO2H, -SO3H, -OH, -OC1.s alkyl, -ON(C;-
6 alkyl)2, -N(C16 alkyl)2, -N(C1.6 alkyl)s*X", -NH(C1-s alkyl)2*X", -NH2(C16 alkyl)*X", -NH3*X", -N(OC1.6
alkyl)(Cysalkyl), -N(OH)(C1.salkyl), -NH(OH), -SH, -SCy.s alkyl, -SS(C1.s alkyl), -C(=0)(C1-s alkyl), -CO2H, -
CO2(Cys alkyl), -OC(=0)(Cy-6 alkyl), -OCO,(Cy.6 alkyl), -C(=O)NHa, -C(=O)N(C1.6 alkyl)2, -OC(=O)NH(C1
alkyl), -NHC(=0)(C1-s alkyl), -N(Cy.6 alkyl)C(=0)(C1-¢ alkyl), -NHCO2(C1.¢ alkyl), -NHC(=O)N(C1.6 alkyl)2, -
NHC(=O)NH(Cusalkyl), -NHC(=O)NH, -C(=NH)O(C1.¢ alkyl), -OC(=NH)(C1.s alkyl), -OC(=NH)OC1. alkyl,
-C(=NH)N(Ca.6 alkyl)2, -C(=NH)NH(C1.6 alkyl), -C(=NH)NH;, -OC(=NH)N(C.¢ alkyl)2, -OC(NH)NH(C1-6
alkyl), -OC(NH)NH,, -NHC(NH)N(C1.6 alkyl);, -NHC(=NH)NH,, -NHSO,(C1.s alkyl), -SO,N(C1.¢ alkyl),, -
SO2NH(Cy-galkyl), -SO2NH2, -SO2C1-6 alkyl, -SO,0C;.6 alkyl, -OSO,Cy.¢ alkyl, -SOCj.s alkyl, -Si(C1.¢ alkyl)s, -
0OSi(Cysalkyl)s, -C(=S)N(C.s alkyl),, C(=S)NH(C1-s alkyl), C(=S)NH,, -C(=0)S(Ca.¢ alkyl), -C(=S)SCa.s alkyl,
-SC(=S)SCu.6 alkyl, -P(=0)2(C1.6 alkyl), -P(=0)(C1.6 alkyl)2, -OP(=0)(C1.6 alkyl)2, -OP(=0)(OC1.¢ alkyl)z, Ci-6
alkyl, Ci.6 haloalkyl, C,-Cs alkenyl, C»-Cs alkynyl, C3-C7 carbocyclyl, Cs-Cig aryl, C3-C7 heterocyclyl, or Cs-
Cio heteroaryl; or two geminal R% substituents may combine to form =O or =S; wherein X is a counter-ion.
[0079] Exemplary substituents on nitrogen atoms include, but are not limited to, hydrogen, -OH, -OR®, -
N(R%),, -CN, -C(=0)R®, -C(=0)N(R*),, -CO,R®, -SO,R®, -C(=NR®)R®, -C(=NR*)OR%*, -C(=NR®)N(R*),,
-SO2N(R%)2, -SO2R%, -SO20R%, -SOR*, -C(=S)N(R*)2, -C(=0)SR®, -C(=S)SR®, -P(=0)2R*, -P(=0)(R*)2, -
P(=0)2N(R%),, -P(=0)(NR),, alkyl, haloalkyl, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl and heteroaryl,
or two R groups attached to a nitrogen atom combine to form a heterocyclyl or a heteroaryl ring, wherein each
of the alkyl, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl and heteroaryl is independently substituted with 0,
1,2, 3,4 or 5 R% groups, and wherein R®, R”®, R® and R% are as described herein.

[0080] “Deuteration”, “deuterated” or “D” means that one or more hydrogens in the compound or in the group
are substituted with deuterium; Deuteration can be monosubstituted, disubstituted, polysubstituted or fully
substituted. The terms “substituted with one or more deuteriums” and “deuterated one or more times” are used
interchangeably.

[0081] “Non-deuterated compound” refers to a compound with deuterium atom content not higher than the
natural deuterium isotope content (0.015%).

[0082] The deuterium isotope content of deuterium at the deuterated position is at least greater than the natural
deuterium isotope content (0.015%), alternatively greater than 30%, yet alternatively greater than 50%, yet
alternatively greater than 75%, yet alternatively greater than 95%, and yet alternatively greater than 99%.
[0083] The term “pharmaceutically acceptable salt” refers to those salts which are, within the scope of sound
medical judgment, suitable for use in contact with the tissues of humans and lower animals without undue
toxicity, irritation, allergic response and the like, and are commensurate with a reasonable benefit/risk ratio.
Pharmaceutically acceptable salts are well known in the art. For example, Berge et al., describe pharmaceutically
acceptable salts in detail in J. Pharmaceutical Sciences (1977) 66:1-19. Pharmaceutically acceptable salts of the

compounds disclosed herein include those derived from suitable inorganic and organic acids and bases.
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Examples of pharmaceutically acceptable, nontoxic acid addition salts are salts formed with inorganic acids such
as hydrochloric acid, hydrobromic acid, phosphoric acid, sulfuric acid, and perchloric acid or with organic acids
such as acetic acid, oxalic acid, maleic acid, tartaric acid, citric acid, succinic acid, or malonic acid. Salts formed
using conventional methods in the art such as ion exchange are also included. Other pharmaceutically acceptable
salts include adipate, alginate, ascorbate, aspartate, benzenesulfonate, benzoate, bisulfate, borate, butyrate,
camphorate, camphorsulfonate, citrate, cyclopentanepropionate, digluconate, dodecylsulfate, ethanesulfonate,
formate, fumarate, glucoheptonate, glycerophosphate, gluconate, hemisulfate, heptanoate, hexanoate,
hydroiodide, 2-hydroxy-ethanesulfonate, lactobionate, lactate, laurate, lauryl sulfate, malate, maleate, malonate,
methanesulfonate, 2-naphthalenesulfonate, nicotinate, nitrate, oleate, oxalate, palmitate, pamoate, pectinate,
persulfate, 3-phenylpropionate, phosphate, picrate, pivalate, propionate, stearate, succinate, sulfate, tartrate,
thiocyanate, p-toluenesulfonate, undecanoate, valerate salts, and the like. Pharmaceutically acceptable salts
derived from appropriate bases include alkali metal, alkaline earth metal, ammonium and N*(C1.4 alkyl)4 salts.
Representative alkali or alkaline earth metal salts include sodium, lithium, potassium, calcium, magnesium, and
the like. Further pharmaceutically acceptable salts include, when appropriate, nontoxic ammonium, quaternary
ammonium, and amine cations formed using counterions such as halide, hydroxide, carboxylate, sulfate,
phosphate, nitrate, lower alkyl sulfonate, and aryl sulfonate.

[0084] A “subject” to which administration is contemplated includes, but is not limited to, humans (i.e., a
male or female of any age group, e.g., a pediatric subject (e.g., infant, child, adolescent) or adult subject (e.g.,
young adult, middle-aged adult or senior adult)) and/or a non-human animal, e.g., a mammal such as primates
(e.g., cynomolgus monkeys, rhesus monkeys), cattle, pigs, horses, sheep, goats, rodents, cats, and/or dogs. In
some embodiments, the subject is a human. In some embodiments, the subject is a non-human animal. The terms

“human,” “patient,” and “subject” are used interchangeably herein.

[0085] “Disease”, “disorder” and “condition” are used interchangeably herein.

[0086] As used herein, and unless otherwise specified, the terms “treat,” “treating” and “treatment”
contemplate an action that occurs while a subject is suffering from the specified disease, disorder or condition,
which reduces the severity of the disease, disorder or condition, or retards or slows the progression of the disease,
disorder or condition (“therapeutic treatment™), and also contemplate an action that occurs before a subject
begins to suffer from the specified disease, disorder or condition (“prophylactic treatment”).

[0087] “Combination”, “combined”, and related terms refer to the simultaneous or sequential administration
of the therapeutic agents of the present disclosure. For example, the compound disclosed herein may be
administered with another therapeutic agent simultaneously or sequentially in separate unit dosage forms, or

together in a single unit dosage form.

DETAILED DESCRIPTION
[0088] Compounds
[0089] As used herein, “compound of the present disclosure” refers to a compound of formula (1) below
(including subsets of each formula), or a tautomer, a sterecisomer, a prodrug, a crystal form, a pharmaceutically
acceptable salt, a hydrate or a solvate thereof.

[0090] In one embodiment, the present disclosure relates to a compound of formula (1), or a tautomer, a
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stereoisomer, a prodrug, a crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof:

X4:x%
Rz/ 4 | Y1\\Y2 o Xe/ | %
Ry = N | S x$ i
Ry Y/ R 0

[0091] wherein
[0092] Xiis N or CRxs;
[0093] X3 is CRx2Rxz or C(O);
[0094] Xjis CRx3Rx3s, CRxs or NRxs;
[0095] X4 is CRxaRxa’, CRxa, NRx4 or C(O);
[0096] Xsis N or CRxs;
[0097] Xesis N or CRxs;
[0098] ==== issingle or double bonds;
[0099] RxiisH, D, halogen, Ci.6 alkyl or C1- haloalkyl; wherein the above groups are optionally substituted
with one or more D, up to fully deuterated;
[00100] Rx2 and Rxo- are independently H, D, halogen, -OH, Ci.s alkyl, Ci.¢ haloalkyl, Cs.¢ cycloalkyl or 3- to
7-membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated,;
[00101] Rxs and Rxsz are independently H, D, halogen, Ci. alkyl, Ci6 haloalkyl, Cs.s cycloalkyl or 3- to 7-
membered heterocyclyl, or Rxs, Rxs' and the carbon atom to which they are attached are taken together to form
C1-6 alkylidene; wherein the above groups are optionally substituted with one or more Rj;
[00102] Rxas and Rx4 are independently H, D, halogen, Ci.6 alkyl, Ci¢ haloalkyl, Cs.s cycloalkyl or 3- to 7-
membered heterocyclyl; wherein the above groups are optionally substituted with one or more Rg;
[00103] or, Rxs, Rxa and the atoms to which they are attached are taken together to form Cs.g cycloalkyl, 4- to
10-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups are optionally
substituted with one or more R;
[00104] Rxsis H, D, halogen, Ci.6 alkyl or Ci- haloalkyl; wherein the above groups are optionally substituted
with one or more D, up to fully deuterated;
[00105] Rxs is H, D or halogen;
[00106] Y isCRyorN;
[00107] Rqis 3-to 10-membered heterocyclyl, which is optionally substituted with one or more Ry;
[00108] Ry isH, D or halogen;
[00109] or, Ry, Ry and the carbon atoms to which they are attached are taken together to form Cs.g cycloalkyl,
4- to 10-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl, which is optionally substituted with
one or more R*;
[00110] R;’isH, D, halogen or -NH;;
[00111] W is CRwor N;
[00112] Rw is selected from H, D, halogen and -NHy;
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[00113] YiisCRyiorN;

[00114] Y2isCRyzo0rN;

[00115] Ry1, Ryz and Ry are independently H, D, halogen, -CN, -NO;, C1.6 alkyl or C1.¢ haloalkyl; wherein the
above groups are optionally substituted with one or more R;

[00116] Zisa chemical bond, O or S(O)o-2;

[00117] Rzis H, D, Cy.6 alkyl or Ci-6 haloalkyl; wherein the above groups are optionally substituted with one
or more D, up to fully deuterated;

[00118] or -Z-Rz together represents -SFs;

[00119] each of Ra, Ry and R is independently H, D, halogen, -CN, -ORa, -NRgRc, Ci-6 alkyl, C1-6 haloalkyl,
Cs cycloalkyl, 3- to 7-membered heterocyclyl, C..¢ alkenyl, Ca.s alkynyl, Ce.10 aryl or 5- to 10-membered
heteroaryl; wherein the above groups are optionally substituted with one or more D, up to fully deuterated;
[00120] each R is independently H, D, halogen, -CN, -ORa, -C(O)Ra, -NRgR¢, -NRAC(O)Rg, -S(0)2RA, C16
alkyl, C1.6 haloalkyl, Cs.¢ cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl;
wherein the above groups are optionally substituted with one or more R’;

[00121] each R* is independently H, D, halogen, -CN, -OH, oxo, -NRaC(O)Rg, C1.s alkyl, C1¢ haloalkyl, C1.
¢ alkoxy, Ci.6 haloalkoxy, Cs cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered
heteroaryl, or two R* and the atom(s) to which they are attached are taken together to form Cs.s cycloalkyl or 4-
to 10-membered heterocyclyl; wherein the above groups are optionally substituted with one or more R’;
[00122] wherein each of Ra, Rg and Rc is independently H, D, Ci.6 alkyl, C1.6 haloalkyl, Cs.s cycloalkyl, 3- to
7-membered heterocyclyl, C,. alkenyl, Ca¢ alkynyl, Ce-10 aryl or 5- to 10-membered heteroaryl, or Rg, Rc  and
the N atom to which they are attached are taken together to form 3- to 7-membered heterocyclyl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with one or more R’;

[00123] each R’ is independently H, D, halogen, -CN, -OH, Ci alkyl, Ci. haloalkyl, Ci.s alkoxy, Cis
haloalkoxy, Cs.¢ cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein
the above groups are optionally substituted with one or more R”;

[00124] or two adjacent R’ and the atoms to which they are attached are taken together to form Ce.10 aryl or 5-
to 10-membered heteroaryl; wherein the above groups are optionally substituted with one or more -CN, halogen,
Cisalkyl, C1¢ haloalkyl, C1.¢ alkoxy or C1-¢ haloalkoxy; wherein the above groups are also optionally substituted
with one or more D, up to fully deuterated;

[00125] each R” is independently H, D, halogen, -CN, -OH, Ci.s alkyl, Ci.s haloalkyl, Cis alkoxyCis
haloalkoxy, Css cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally
substituted with one or more D, up to fully deuterated;

[00126] with the proviso that, when Xi is N, Xz is CHz, X3 is NRxs, X4 is C(O), and Xs is CH, Y is not N.
[00127] Xi-Xs, Ra, R, Ra-Rc and P1-P4

[00128] In one embodiment, Xi is N; in another embodiment, X; is CRxa.

[00129] In one specific embodiment, X; is CRx1, and wherein Rx1 is H, D, halogen, Ci.¢ alkyl or C1- haloalkyl;
wherein the above groups are optionally substituted with one or more D, up to fully deuterated. In another
specific embodiment, X1 is CRx1, and wherein Rx1 is H, D or halogen. In one specific embodiment, X; is CRx,

and wherein Rxz is H, D or F. In one specific embodiment, X; is CRx1, and wherein Rx1 is H or D.
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[00130] In one embodiment, Xz is CRx2Rx’; in another embodiment, Xz is C(O).

[00131] In one specific embodiment, X, is CRx2Rx2,, and wherein Rx. and Rxy: are independently H, D,
halogen, -OH, Ci.¢ alkyl, Ci-s haloalkyl, Cs.s cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above
groups are optionally substituted with one or more D, up to fully deuterated. In another specific embodiment, X;
is CRx2Rx2+, and wherein Rx2 and Rxz- are independently H, D, halogen, -OH, Ci.s alkyl or Ci.¢ haloalkyl;
wherein the above groups are optionally substituted with one or more D, up to fully deuterated. In another
specific embodiment, Xz is CRx2Rx2:, and wherein Rx2 and Rxy are independently H, D, halogen, -OH, Ci.3
alkyl or Ci-3 haloalkyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated. In another specific embodiment, Xz is CRx2Rx2,, and wherein Rx, and Rxz’ are independently H, D,
halogen or -OH. In another specific embodiment, Xz is CRx2Rx2-, and wherein Rx2 and Rx.- are independently
H, D, -F or -OH.

[00132] In one embodiment, X3 is CRx3Rxs’; in another embodiment, X3 is CRxs; in another embodiment, X3
is NRxa.

[00133] In one specific embodiment, X3 is CRx3Rxs, and wherein Rxs and Rxs: are independently H, D,
halogen, Cy.6 alkyl, C1- haloalkyl, Cs.¢ cycloalkyl or 3- to 7-membered heterocyclyl, or Rxs, Rxs' and the carbon
atom to which they are attached are taken together to form Ci.s alkylidene; wherein the above groups are
optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) Ra. In another specific embodiment, X3 is CRxsRxa’,
and wherein Rxs and Rxz' are independently H, D, halogen, Ci.6 alkyl, C1.6 haloalkyl, Cs.¢ cycloalkyl or 3-to 7-
membered heterocyclyl; wherein the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6)
Ra. In another specific embodiment, X3 is CRxsRxs, and wherein Rxs and Rxs- are independently H, D, halogen,
Ci6 alkyl, C16 haloalkyl or Cs.¢ cycloalkyl; wherein the above groups are optionally substituted with 1 to 6 (e.g.,
1,2, 3, 4,5 o0r6) Ra. Inanother specific embodiment, Xz is CRx3Rxs-, and wherein Rxz and Rxs: are independently
H, D, halogen, Ci.3 alkyl, C1-3 haloalkyl or Cs.6 cycloalkyl; wherein the above groups are optionally substituted
with 1to 6 (e.g., 1, 2, 3, 4, 5 or 6) Ra. In another specific embodiment, X3 is CRx3Rxs, and wherein Rxs and Rxs’
are independently H, D, halogen, C1-3 alkyl or C1.3 haloalkyl; wherein the above groups are optionally substituted
with 1to 6 (e.g., 1, 2, 3, 4, 5 or 6) Ra. In another specific embodiment, X3 is CRx3Rxs, and wherein Rxs and Rxs:
are independently H, D or F. In another specific embodiment, X3 is CRxsRxs,, and wherein Rxs and Rxs- are
independently H or D.

[00134] In one specific embodiment, X3 is CRxs, and wherein Rxs is H, D, halogen, C1-¢ alkyl, C1-6 haloalkyl,
Cs6 cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally substituted with 1 to
6 (e.g., 1, 2, 3, 4, 5 or 6) Ra. In another specific embodiment, X3 is CRxs, and wherein Rxs is H, D, halogen, Ci.
¢ alkyl, C1.¢ haloalkyl or Cs.6 cycloalkyl; wherein the above groups are optionally substituted with 1 to 6 (e.g., 1,
2, 3,4, 5 or 6) Ra. In another specific embodiment, X3 is CRxs, and wherein Rxs is H, D, halogen, Ci.¢ alkyl or
Ci-6 haloalkyl; wherein the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) Ra. In
another specific embodiment, X3 is CRxs, and wherein Rxs is H, D, halogen, Ci.3 alkyl or C1-3 haloalkyl; wherein
the above groups are optionally substituted with 1to 6 (e.g., 1, 2, 3, 4, 5 or 6) Ra. In another specific embodiment,
X3z is CRxs, and wherein Rxs is H, D or halogen. In another specific embodiment, X3 is CRxs, and wherein Rxs
is H, D or F. In another specific embodiment, X3 is CRxs, and wherein Rxs is H or D.

[00135] In one specific embodiment, X3 is NRxs, and wherein Rxz is H, Ci.6 alkyl, Ci.6 haloalkyl, Cs.s
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cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally substituted with 1 to 6
(e.g., 1, 2, 3, 4, 5 or 6) Ra. In another specific embodiment, X3 is NRxs, and wherein Rxs is H, C1.6 alkyl, C16
haloalkyl or Cs.s cycloalkyl; wherein the above groups are optionally substituted with 1to 6 (e.g., 1, 2, 3,4, 5or
6) Ra. In another specific embodiment, X3 is NRxs, and wherein Rxs is C1- alkyl, C1.6 haloalkyl or Cs.¢ cycloalkyl;
wherein the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) Ra. In another specific
embodiment, X3 is NRxs, and wherein Rxs is Ci-6 alkyl, C16 haloalkyl or Cs¢ cycloalkyl; wherein the above
groups are optionally substituted with one or more D, up to fully deuterated. In another specific embodiment, X
is NRxs, and wherein Rxs is C1-3 alkyl, C1-3 haloalkyl or Cs.6 cycloalkyl; wherein the above groups are optionally
substituted with one or more D, up to fully deuterated. In another specific embodiment, X3 is NRxs, and wherein
Rxs is H, CH3, CD3 or cyclopropane. In another specific embodiment, X3 is NRxs, and wherein Rxs is CHs, CD3
or cyclopropane.

[00136] In one embodiment, X4 is CRx4Rx4’; in another embodiment, X4 is CRx4; in another embodiment, X4
iS NRxas; in another embodiment, X4 is C(O).

[00137] In one specific embodiment, X4 is CRx4Rx4,, and wherein Rxs and Rxa are independently H, D,
halogen, Cy1-6 alkyl, C1.6 haloalkyl, Cs¢ cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups
are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) Ra. In another specific embodiment, X4 is CRxsRxa4’,
and wherein Rxs and Rx4- are independently H, D, halogen, C1s alkyl or C1- haloalkyl; wherein the above groups
are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) Ra. In another specific embodiment, X4 is CRxsRxa4’,
and wherein Rxs and Rx4- are independently H, D, halogen, C1-3 alkyl or C;1-3 haloalkyl; wherein the above groups
are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) Ra. In another specific embodiment, X4 is CRxsRxa’,
and wherein Rx4 and Rxa’ are independently H or D.

[00138] In one specific embodiment, X4 is CRxs, and wherein Rxa is H, D, halogen, C1-¢ alkyl, C1-6 haloalkyl,
Cs cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally substituted with 1 to
6 (e.g., 1, 2, 3, 4,5 or 6) Ra. In another specific embodiment, X4 is CRx4, and wherein Rxas is H, D, halogen, C.
6 alkyl or C1. haloalkyl; wherein the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6)
Ra. In another specific embodiment, X4 is CRxs, and wherein Rxa is H or D.

[00139] In one specific embodiment, X4 is NRxs, and wherein Rxs is H, Cis alkyl, Ci.6 haloalkyl, Cs
cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally substituted with 1 to 6
(e.g., 1,2, 3,4,5o0r 6) Ra. In another specific embodiment, X4 is NRxa4, and wherein Rxa is H, C1.6 alkyl or C1.6
haloalkyl; wherein the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) Ra. In another
specific embodiment, X4 is NRxa, and wherein Rxa is Ci6 alkyl or C1.6 haloalkyl; wherein the above groups are
optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) Ra. In another specific embodiment, X4 is NRxa, and
wherein Rxa is Ci-3 alkyl or C1.3 haloalkyl; wherein the above groups are optionally substituted with 1 to 6 (e.g.,
1,2,3,4,50r6) R

[00140] In one specific embodiment, Rxs, Rx4 and the atoms to which they are attached are taken together to
form Cs cycloalkyl, 4- to 10-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the
above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) R. In another specific embodiment,
Rxs, Rxa and the atoms to which they are attached are taken together to form Cs.g cycloalkyl, which is optionally

substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) R. In another specific embodiment, Rxs, Rx4 and the atoms to
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which they are attached are taken together to form 4- to 10-membered heterocyclyl, which is optionally
substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) R. In another specific embodiment, Rxs, Rx4 and the atoms to
which they are attached are taken together to form Ce.10 aryl, which is optionally substituted with 1 to 6 (e.g., 1,
2, 3,4,50r6) R. In another specific embodiment, Rxs, Rx4 and the atoms to which they are attached are taken
together to form 5- to 10-membered heteroaryl, which is optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4,5 or
6) R.

[00141] In another specific embodiment, Rxs, Rxa and the atoms to which they are attached are taken together
to form Cs.g cycloalkyl, 4- to 10-membered heterocyclyl, phenyl or 5- to 10-membered heteroaryl; wherein the
above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) R. In another specific embodiment,
Rxs, Rx4 and the atoms to which they are attached are taken together to form phenyl or 5- to 10-membered
heteroaryl; wherein the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) R. In another
specific embodiment, Rxs, Rxa and the atoms to which they are attached are taken together to form phenyl or 5-
membered heteroaryl; wherein the above groups are optionally substituted with 1 to 3 (e.g., 1, 2 or 3). In another
specific embodiment, Rxs, Rx4 and the atoms to which they are attached are taken together to form 5-membered

heteroaryl, which is optionally substituted with 1 to 3 (e.g., 1, 2 or 3) R. In another specific embodiment, Rxs,
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o | N\ | N R N R R
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= =~
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Rxa and the atoms to which they are attached are taken together to form

[00142] In one embodiment, Xs is N; in another embodiment, Xs is CRxs.

[00143] In one specific embodiment, Xs is CRxs, and wherein Rxs is H, D, halogen, Ci.¢ alkyl or C1-¢ haloalkyl;
wherein the above groups are optionally substituted with one or more D, up to fully deuterated. In another
specific embodiment, Xs is CRxs, and wherein Rxs is H, D or halogen. In another specific embodiment, Xs is
CRxs, and wherein Rxs is H, D or F. In another specific embodiment, Xs is CRxs, and wherein Rxs is H or D.
[00144] In one embodiment, Xe is N; in another embodiment, Xe is CRxes.

[00145] In one specific embodiment, Xg is CRxs, and wherein Rxs is H, D or halogen. In another specific
embodiment, Xg is CRxs, and wherein Rxs is H, D or F. In another specific embodiment, Xe is CRxs, and wherein
Rxe is H or D.

[00146] In one embodiment, each Ra is H, D, halogen, -CN, -ORa, -NRgRc, Ci6 alkyl, Ci¢ haloalkyl, Cs.s
cycloalkyl, 3- to 7-membered heterocyclyl, C-s alkenyl, Co¢ alkynyl, Ce.10 aryl or 5- to 10-membered heteroaryl;
wherein the above groups are optionally substituted with one or more D, up to fully deuterated. In another
embodiment, each Ry is H, D, halogen, -CN, -OH, -NH>, -NHC 16 alkyl, -N(C1- alkyl),, C1-6 alkyl, C1-¢ haloalkyl,
Ci16 alkoxy, Ci-s haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Co¢ alkenyl, Ca alkynyl, Cs-10
aryl or 5- to 10-membered heteroaryl; wherein the above groups are optionally substituted with one or more D,
up to fully deuterated. In another embodiment, each R, is H, D, halogen, -CN, -OH, -NHa, -NHC.¢ alkyl, -N(C;-
6 alkyl)z, C1.6 alkyl, C1.6 haloalkyl, Ci1.6 alkoxy, Ci.¢ haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl,
Ce-10 aryl or 5- to 10-membered heteroaryl; wherein the above groups are optionally substituted with one or more
D, up to fully deuterated. In another embodiment, each R, is H, D, halogen, -CN, -OH, -NH2, -NHC.5 alkyl, -
N(Ci1.6 alkyl)z, C1.6 alkyl, C1.¢ haloalkyl, C1.¢ alkoxy, Ci haloalkoxy, Cs.6 cycloalkyl or 3- to 7-membered
heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully deuterated. In
another embodiment, each R, is H, D, halogen, -CN, -OH, -NHa, -NHC1-s alkyl, -N(C1-6 alkyl)2, C1.¢ alkyl, C16
haloalkyl, Cs.s cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally substituted
with one or more D, up to fully deuterated. In another embodiment, each R, is H, D, halogen, -CN, -OH, -NHo,
-NHC 16 alkyl, -N(C1.6 alkyl),, C16 alkyl or Cy.6 haloalkyl; wherein the above groups are optionally substituted
with one or more D, up to fully deuterated. In another embodiment, each R, is H, D, halogen, -CN, -OH, -NHo,
-NHC.6 alkyl or -N(C1-s alkyl)2; wherein the above groups are optionally substituted with one or more D, up to
fully deuterated.

[00147] In one embodiment, each R is independently H, D, halogen, -CN, -OH, -C(O)Ra, -NRgRc, -
NRAC(O)Rg, -S(0O)2Ra, Ci6 alkyl, Ci haloalkyl, Ci¢ alkoxy, Cie haloalkoxy, Css cycloalkyl, 3- to 7-
membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups are optionally
substituted with 1to 6 (e.g. 1, 2, 3, 4, 5 or 6) R’. In another embodiment, each R is independently H, D, -C(O)Ra,
-NRgRc, -NRAC(O)Rg, -S(0O)2Ra, C1.6 alkyl, C16 haloalkyl, C1-6 alkoxy, Ci-6 haloalkoxy, Cs.s cycloalkyl, 3- to
7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups are optionally
substituted with 1to 6 (e.g. 1, 2, 3, 4, 5 or 6) R’. In another embodiment, each R is independently H, D, -C(O)Ra,
-S(0)2Ra, Ci-6 alkyl, C1.6 haloalkyl, C1-¢ alkoxy, Ci-¢ haloalkoxy, Cs¢ cycloalkyl, 3- to 7-membered heterocyclyl
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or 5- to 10-membered heteroaryl; wherein the above groups are optionally substituted with 1 to 6 (e.g. 1, 2, 3, 4,
5 or 6) R’. In another embodiment, each R is independently H, D, Ci1 alkyl, C1.¢ haloalkyl, Cs.¢ cycloalkyl, 3-
to 7-membered heterocyclyl or 5- to 10-membered heteroaryl; wherein the above groups are optionally
substituted with 1 to 6 (e.g. 1, 2, 3, 4, 5 or 6) R’. In another embodiment, each R is independently H, D, C13
alkyl, C1-3 haloalkyl, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl or 5- to 10-membered heteroaryl; wherein
the above groups are optionally substituted with 1 to 6 (e.g. 1, 2, 3, 4, 5 or 6) R’. In another embodiment, each
R is independently Ci.3 alkyl, Ci.3 haloalkyl, Css cycloalkyl, 3- to 7-membered heterocyclyl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with 1to 6 (e.g. 1,2, 3,4, 50r 6) R’.
In another embodiment, each R is independently 5- to 10-membered heteroaryl; wherein the above group is
optionally substituted with 1 to 6 (e.g. 1, 2, 3, 4,5 0r 6) R’.

[00148] In one specific embodiment, R is Py , Wherein

[00149] P1is N or CRpy;

[00150] P2 is N or CRpy;

[00151] Psis N or CRps3;

[00152] Pa4is N or CRp4;

[00153] Rep1, Re2, Res and Res are independently H, D, halogen, -CN, -OH, Ci.6 alkyl, C1 haloalkyl, Ci6
alkoxy, Ci.¢ haloalkoxy, Css cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered
heteroaryl; wherein the above groups are optionally substituted with 1to 6 (e.g. 1, 2, 3, 4, 5 or 6) R”;

[00154] or Rp1and Rez, Rp2 and Res, or Rps and Rps, and the atoms to which they are attached are taken together
to form Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups are optionally substituted with 1
to 6 (e.g., 1, 2, 3, 4, 5 or 6) -CN, halogen, C1-6 alkyl, C1.6 haloalkyl, C1.¢ alkoxy or Ci.¢ haloalkoxy; wherein the

above groups are also optionally substituted with one or more D, up to fully deuterated.

[00155] In another specific embodiment, R is Py , wherein

[00156] P1is N or CRp;

[00157] P2 is N or CRpz;

[00158] Psis N or CRp3;

[00159] Pa4is N or CRps;

[00160] Rep1, Re2, Rps and Rps are independently H, D, halogen, -CN, Ci-3 alkyl, C1.3 haloalkyl, Ci.5 alkoxy, Ci-
3 haloalkoxy, Css cycloalkyl, 3- to 7-membered heterocyclyl, phenyl or 5- or 6-membered heteroaryl; wherein
the above groups are optionally substituted with 1 to 6 (e.g. 1, 2, 3, 4, 5 or 6) R”;

[00161] or Rp;and Rez, Rp2 and Res, or Rps and Rps, and the atoms to which they are attached are taken together
to form Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups are optionally substituted with 1
to 6 (e.g., 1, 2, 3, 4,5 or 6) -CN, halogen, C1 alkyl, C1.¢ haloalkyl, Ci1.¢ alkoxy or Ci.¢ haloalkoxy; wherein the

above groups are also optionally substituted with one or more D, up to fully deuterated.

18



[00162] In another specific embodiment, R is Py , Wherein

[00163] P is CRpy;

[00164] P-is N or CRpy;

[00165] Psis N or CRp3;

[00166] Pa4is N or CRps;

[00167] and alternatively, at least one of Pz and P4 is N;

[00168] Rep1, Re2, Rps and Reas are independently H, D, halogen, -CN, C1-¢ alkyl, C1.¢ haloalkyl, C1.¢ alkoxy, Ci-
¢ haloalkoxy, Cs¢ cycloalkyl, 3- to 7-membered heterocyclyl, Ces.10 aryl or 5- to 10-membered heteroaryl,
alternatively H, D, halogen, -CN, C1.¢ alkyl or C1-¢ haloalkyl; wherein the above groups are optionally substituted
with1to 6 (e.g. 1, 2, 3,4, 50r 6) -CN, halogen, C1.¢ alkyl, C1.¢ haloalkyl, C1.¢ alkoxy or C1.¢ haloalkoxy; wherein
the above groups are also optionally substituted with one or more D, up to fully deuterated;

[00169] or Rp1and Rez, Rp2 and Res, or Rps and Rps, and the atoms to which they are attached are taken together
to form Cs.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups are optionally substituted with 1
to 6 (e.g., 1, 2, 3, 4, 5 or 6) -CN, halogen, C1- alkyl, C1.6 haloalkyl, Ci1.¢ alkoxy or Ci.¢ haloalkoxy; wherein the

above groups are also optionally substituted with one or more D, up to fully deuterated.

[00170] In another specific embodiment, R is Py , Wherein

[00171] P1is CRei;

[00172] P is CRepy;

[00173] Psis N or CRp3;

[00174] Pa4is N or CRps;

[00175] and at least one of Ps and P4 is N;

[00176] Rep: is H, D, halogen, -CN, Ci¢ alkyl or Ci.6 haloalkyl; wherein the above groups are optionally
substituted with one or more D, up to fully deuterated;

[00177] Rezis H, D, halogen or -CN;

[00178] Resis H, D, Ci alkyl or C16 haloalkyl; wherein the above groups are optionally substituted with one
or more D, up to fully deuterated;

[00179] ResisHorD.

[00180] In another specific embodiment, R is \P4/ , wherein
[00181] P1is CRey;
[00182] P, is CRey;
[00183] Psis N or CRp3;
[00184] Pais N or CRp4;
[00185] and at least one of Ps and P4 is N;
[00186] Rep1isH, D, -CN or Me;
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[00187]
[00188]
[00189]

[00190]
[00191]
[00192]
[00193]
[00194]
[00195]

Rp2is H, D, F or -CN;
Rpsis H, D or Me;

Rps isH or D.
//P1\p2
Il
NS /P3
In another specific embodiment, R is P4 wherein
P4 is CRpl;

P2 is N or CRpy;

P3is N or CRps;

P4 is CRpg;

Re1, Re2, Rpz and Rps are independently H, D, halogen, -CN, Ci.6 alkyl or C1¢ haloalkyl; wherein the

above groups are optionally substituted with one or more D, up to fully deuterated.

[00196]
[00197]
[00198]
[00199]
[00200]
[00201]
[00202]
[00203]
[00204]

[00205]
[00206]

N//P1\P2
P
In another specific embodiment, R is P4+ wherein
Py is CRpy;
P2 is N or CRpy;
P3 is N or CRp3;
P4 is CRpg;
Rp1isHor D;
Rp2is Hor D;
Rpsis Hor D;
Rps is H or D.
Req
N Re
|
In another specific embodiment, R is N Res  wherein

Rp1, Re2 and Rp3 are independently H, D, halogen, -CN, -OH, Cy¢ alkyl, C1 haloalkyl, C1.¢ alkoxy,

C16 haloalkoxy, Cs6 cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl;

wherein the above groups are optionally substituted with 1 to 6 (e.g. 1, 2, 3, 4, 5 or 6) R”;

[00207]

or Rp1 and Rpy, or Rpz and Rps, and the atoms to which they are attached are taken together to form Ce.

10 aryl or 5- to 10-membered heteroaryl; wherein the above groups are optionally substituted with 1 to 6 (e.g., 1,

2,3,4,50r6) -CN, halogen, Ci. alkyl, C1¢ haloalkyl, Ci1-¢ alkoxy or Ci1-¢ haloalkoxy; wherein the above groups

are also optionally substituted with one or more D, up to fully deuterated.

[00208]
[00209]

Re1
R
N 2 | P2
NS
In another specific embodiment, R is N Res wherein

Rp1, Rr2 and Rpz are independently H, D, halogen, -CN, C1.3 alkyl, C1.3 haloalkyl, C1.3 alkoxy, Ci-3
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haloalkoxy, Cs.¢ cycloalkyl, 3- to 7-membered heterocyclyl, phenyl or 5- or 6-membered heteroaryl; wherein the
above groups are optionally substituted with 1 to 6 (e.g. 1, 2, 3, 4, 5 or 6) R”;

[00210] or Re1 and Ry, or Rp2 and Res, and the atoms to which they are attached are taken together to form Ce.
10 aryl or 5- to 10-membered heteroaryl; wherein the above groups are optionally substituted with 1 to 6 (e.g., 1,
2,3,4,50r6) -CN, halogen, Ci. alkyl, C1¢ haloalkyl, Ci1-¢ alkoxy or Ci-¢ haloalkoxy; wherein the above groups

are also optionally substituted with one or more D, up to fully deuterated.

Re1
Z | Rp2
NS
[00211] In another specific embodiment, R is N Res | wherein

[00212] Re:is H, D, halogen, -CN, Ci.3 alkyl, C1-3 haloalkyl, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl,
phenyl or 5- or 6-membered heteroaryl; wherein the above groups are optionally substituted with 1 to 6 (e.g. 1,
2,3,4,50r6)R";

[00213] ReisH;

[00214] Resis H, Ci3 alkyl or C13 haloalkyl; wherein the above groups are optionally substituted with 1 to 6
(e.g.1,2,3,4,50r6) R”.

Re1
Z | Rp2
NS
[00215] In another specific embodiment, R is N Res  wherein

[00216] Rp: and Res are H;

[00217] Rezis H, D, halogen, -CN, Ci.3 alkyl, C1.3 haloalkyl, C1.3 alkoxy, Ci-3 haloalkoxy, Cs.¢ cycloalkyl, 3-
to 7-membered heterocyclyl, phenyl or 5- or 6-membered heteroaryl; wherein the above groups are optionally
substituted with 1 to 6 (e.g. 1, 2, 3,4, 5 0r 6) R”.

Rp1
Wz | Rp2
NS
[00218] In another specific embodiment, R is N Res  wherein

[00219] Reps and Res are H;

[00220] Rz is H, D, halogen, -CN, Ci.3 alkyl, C1.3 haloalkyl, Ci.3 alkoxy, Ci-3 haloalkoxy, 3- to 7-membered
heterocyclyl or phenyl; wherein the above groups are optionally substituted with 1 to 6 (e.g. 1, 2, 3, 4, 5 or 6)
R”.

Rp1
NF | Re2
NS
[00221] In another specific embodiment, R is N Re3  wherein

[00222] Repiand Rps are H;
[00223] Repzis H, D, halogen, -CN, Ci.3 alkyl, C1-3 haloalkyl, C1.3 alkoxy, Ci-3 haloalkoxy or phenyl; wherein

the above groups are optionally substituted with one or more D, up to fully deuterated.
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[00224] In one embodiment, each of Ra, Rs and Rc is independently H, D, Ci¢ alkyl, Ci.6 haloalkyl, Cs6
cycloalkyl, 3- to 7-membered heterocyclyl, C,¢ alkenyl, Co¢ alkynyl, Ce.10 aryl or 5- to 10-membered heteroaryl,
or Rg, Rc and the N atom to which they are attached are taken together to form 3- to 7-membered heterocyclyl
or 5- to 10-membered heteroaryl; wherein the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3,
4,5 or 6) R’. In another embodiment, each of Ra, Rg and Rc is independently H, D, Ci.s alkyl, C1.6 haloalkyl,
Cs cycloalkyl or 3- to 7-membered heterocyclyl, or Rg, Rc and the N atom to which they are attached are taken
together to form 3- to 7-membered heterocyclyl or 5- to 10-membered heteroaryl; wherein the above groups are
optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) R’. In another embodiment, each of Ra, Rg and Rc¢ is
independently H, D, C13 alkyl, C1-3 haloalkyl, Cs.s cycloalkyl or 3- to 7-membered heterocyclyl, or Rg, Rc and
the N atom to which they are attached are taken together to form 3- to 7-membered heterocyclyl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with 1t0 6 (e.g., 1,2, 3,4,50r 6) R".
In another embodiment, each of Ra, Rs and Rc is independently H, D, Ci1.3 alkyl, C1-3 haloalkyl or Cs.¢ cycloalkyl,
or Rg, Rc and the N atom to which they are attached are taken together to form 3- to 7-membered heterocyclyl
or 5- to 10-membered heteroaryl; wherein the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3,
4,50r6) R,

[00225] Y, W, Ry, Ry, Ry, Ro, R* and Q1-Qs

[00226] In one embodiment, Y is CRy; in one embodiment, Y is N.

[00227] In one specific embodiment, Y is CRy, and wherein Ry is H, D or halogen. In another specific
embodiment, Y is CRy, and wherein Ry is H, D or F. In another specific embodiment, Y is CRy, and wherein
Ry isHor D.

[00228] In one embodiment, W is CRw; in one embodiment, W is N.

[00229] In one specific embodiment, W is CRw, and wherein Rw is H, D, halogen or -NH.. In another specific
embodiment, W is CRw, and wherein Ry is H, D or halogen. In another specific embodiment, W is CRw, and
wherein Rw is H, D or F. In another specific embodiment, W is CRw, and wherein Ry is H or D.

[00230] In one embodiment, R; is 3- to 10-membered heterocyclyl, which is optionally substituted with 1 to 6
(e.q., 1, 2, 3, 4,5 0r 6) Rp. In another embodiment, Ry is 4- to 10-membered heterocyclyl, which is optionally
substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) Ry. In another embodiment, R1 is 4- to 7-membered heterocyclyl,
which is optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) Ry. In another embodiment, Ry is 5-membered
heterocyclyl, which is optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) Rp. In another embodiment, R;
is tetrahydropyrrole ring, which is optionally substituted with 1 to 4 (e.g., 1, 2, 3 or 4) Rp. In another specific

e Q . [j 0 o

@ L
warN
, Wherein the above groups are
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:
optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) Rp. In another specific embodiment, R; is Q
wherein the above group is optionally substituted with 1 to 4 (e.g., 1, 2, 3 or 4) Ry.
[00231] In one embodiment, Ry’ is H, D, halogen or -NH,. In another embodiment, Ry’ is H, D or -NHa. In
another embodiment, Ry’ is H or -NH,. In another embodiment, Ry’ is H. In another embodiment, Ry’ is -NH.
In another embodiment, Ry’ is -F.
[00232] In another embodiment, each Ry is H, D, halogen, -CN, -ORa, -NRgRc, Ci-5 alkyl, C16 haloalkyl, Cs.
¢ cycloalkyl, 3- to 7-membered heterocyclyl, Cz alkenyl, Co.s alkynyl, Ce10 aryl or 5- to 10-membered
heteroaryl; wherein the above groups are optionally substituted with one or more D, up to fully deuterated. In
another embodiment, each Ry, is H, D, halogen, -CN, -OH, -NH2, -NHC1.s alkyl, -N(C1.6 alkyl),, C1.6 alkyl, C1.6
haloalkyl, Ci.¢ alkoxy, Ci.6 haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated. In another embodiment, each Ry is H, D, halogen, -CN, -OH, -NH,, -NHC 1 alkyl, -N(C1- alkyl)z,
Ci6 alkyl, Ci haloalkyl, Ci.s alkoxy, Ci6 haloalkoxy, Css cycloalkyl or 3- to 7-membered heterocyclyl;
wherein the above groups are optionally substituted with one or more D, up to fully deuterated. In another
embodiment, each Ry is H, D, halogen, -CN, -OH, -NH,, -NHC1.6 alkyl, -N(C1-¢ alkyl)2, C1-6 alkyl, C1-¢ haloalkyl,
Cs cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally substituted with one
or more D, up to fully deuterated. In another embodiment, each Ry is H, D, halogen, -CN, -OH, -NH>, -NHC .4
alkyl, -N(C1s alkyl), C1-6 alkyl or C1.6 haloalkyl; wherein the above groups are optionally substituted with one
or more D, up to fully deuterated. In another embodiment, each Ry is H, D, halogen, -CN, -OH, -NH,, -NHC 1.4
alkyl or -N(Ci.6 alkyl)2; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated. In another embodiment, each Ry is halogen, -CN, -OH, -NH>, -NHC1 alkyl or -N(C16 alkyl)z;
wherein the above groups are optionally substituted with one or more D, up to fully deuterated. In another
embodiment, each Ry is halogen, -OH, -NHa, -NHC.¢ alkyl or -N(C1-s alkyl)z; wherein the above groups are
optionally substituted with one or more D, up to fully deuterated. In another embodiment, each Ry is halogen, -
OH, -NH,, -NHC.3 alkyl or -N(C1-3 alkyl)2; wherein the above groups are optionally substituted with one or
more D, up to fully deuterated. In another embodiment, each Ry, is -F or -OH. In another embodiment, each Ry
is -F. In another embodiment, each Ry, is -OH.
[00233] Inone embodiment, R1, Ry and the carbon atoms to which they are attached are taken together to form
Csg cycloalkyl, 4- to 10-membered heterocyclyl, Ce-10 aryl or 5- to 10-membered heteroaryl, which is optionally
substituted with 1to 6 (e.g., 1, 2, 3, 4, 5 or 6) R*. In another embodiment, R1, Ry and the carbon atoms to which
they are attached are taken together to form Cs.g cycloalkyl, which is optionally substituted with 1 to 6 (e.g., 1,
2, 3, 4,5 or 6) R*. In another embodiment, R1, Ry and the carbon atoms to which they are attached are taken
together to form 4- to 10-membered heterocyclyl, which is optionally substituted with 1 to 6 (e.g., 1, 2, 3,4, 5
or 6) R*. In another embodiment, R1, Ry and the carbon atoms to which they are attached are taken together to
form Ce.10 aryl, which is optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) R*. In another embodiment,
R1, Ry and the carbon atoms to which they are attached are taken together to form 5- to 10-membered heteroaryl,
which is optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) R*.
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[00234] In another embodiment, R1, Ry and the carbon atoms to which they are attached are taken together to
form 4- to 10-membered heterocyclyl or 5- to 10-membered heteroaryl, which is optionally substituted with 1 to
6 (e.9., 1, 2,3, 4,5 o0r 6) R*. In another embodiment, R1, Ry and the carbon atoms to which they are attached
are taken together to form 5-membered heteroaryl, which is optionally substituted with 1 to 3 (e.g., 1, 2 or 3) R*.

In another embodiment, R;, Ry and the carbon atoms to which they are attached are taken together to form

*R R¥ -
R* /
/ N
N NH
| /> R (R™)p
N , O or , whereinpis0,1,2,3,4,50r6.

[00235] Inone embodiment, each R* is independently H, D, halogen, -CN, -OH, oxo, -NRAC(O)Rg, C1-¢ alkyl,
C1-6 haloalkyl, Ci.6 alkoxy, Ci-6 haloalkoxy, Cs6 cycloalkyl, 3- to 7-membered heterocyclyl, Cs-10 aryl or 5- to
10-membered heteroaryl, or two R* and the atom(s) to which they are attached are taken together to form Cs.s
cycloalkyl or 4- to 10-membered heterocyclyl; wherein the above groups are optionally substituted with 1 to 6
(e.q.1,2,3,4,50r6) R’. Inanother embodiment, each R* is independently Ci.¢ alkyl, C1-¢ haloalkyl, C1.¢ alkoxy,
C1-6 haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Cs-10 aryl or 5- to 10-membered heteroaryl, or
two R* and the atom(s) to which they are attached are taken together to form Css cycloalkyl or 4- to 10-
membered heterocyclyl; wherein the above groups are optionally substituted with 1 to 6 (e.g. 1, 2, 3, 4, 5 or 6)
R’. In another embodiment, each R* is independently Ci.¢ alkyl, Ci.6 haloalkyl, Cs¢ cycloalkyl or 3- to 7-
membered heterocyclyl, or two R* and the atom(s) to which they are attached are taken together to form Cs.g
cycloalkyl or 4- to 10-membered heterocyclyl; wherein the above groups are optionally substituted with 1 to 6
(e.q.1, 2, 3,4,50r 6) R’. In another embodiment, each R* is independently Ci. alkyl or C1.¢ haloalkyl, or two
R* and the atom(s) to which they are attached are taken together to form Cs.g cycloalkyl or 4- to 10-membered
heterocyclyl; wherein the above groups are optionally substituted with 1 to 6 (e.g. 1, 2, 3, 4, 5 or 6) R’. In another
embodiment, two R* and the atom(s) to which they are attached are taken together to form Cs.s cycloalkyl or 4-
to 10-membered heterocyclyl; wherein the above groups are optionally substituted with 1to 6 (e.g. 1, 2, 3, 4,5
or6) R’

[00236] In another specific embodiment, two R* and the atoms to which they are attached are taken together

7
to form Q3 wherein Q1 is C(R")2 or C(R*)2C(R?)2; Q2 is C(R)2, O, S, S(O) or S(0)z; Qs is C(R)2,
C(R")2C(R")2, O, S, S(O) or S(O),. In another specific embodiment, two R* and the atoms to which they are

R
%NJ\%
-
attached are taken together to form Q3 | wherein R’ is CHs, Q1 is (CHz)2, CHD, (CHD),, CD; or
(CD2)2; Q2 is CHz, CHD, CD», O, S, S(O) or S(0)2; Qs is C(R’)2, S or S(O)2;

[00237] In another specific embodiment, two R* and the atoms to which they are attached are taken together
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7~
to form Qs wherein R is CHs, Q1 is CH2, CHD or CD3; Q. is O, S, CHa, CHD or CD2; Q3 is O, S,

CHa, CHD or CDs. In another specific embodiment, two R* and the atoms to which they are attached are taken

together to form Qs , Wherein R” is CHs, Q1 is CHy, CHD or CD»; Q2is O, S, CHa, CHD or CD>; Q3
is O, S, CHy, CHD or CD,.

[00238] Y3, Yz2and Rz

[00239] In one embodiment, Y1 is CRy1; in another embodiment, Y1 is N.

[00240] In one embodiment, Y2 is CRyz; in another embodiment, Y2 is N.

[00241] In one embodiment, Ry1, Ry2 and Rz are independently H, D, halogen, -CN, -NO,, C1 alkyl or C1-6
haloalkyl; wherein the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) Rc. In another
embodiment, Ry1, Ryz and R are independently H, D or halogen. In another embodiment, Rv1, Ry2 and Rz are
independently H or D.

[00242] In another embodiment, each R. is H, D, halogen, -CN, -ORa, -NRgRc, C1-s alkyl, Ci1-6 haloalkyl, Cs.
¢ cycloalkyl, 3- to 7-membered heterocyclyl, C, alkenyl, Co.s alkynyl, Ce10 aryl or 5- to 10-membered
heteroaryl; wherein the above groups are optionally substituted with one or more D, up to fully deuterated. In
another embodiment, each R is H, D, halogen, -CN, -OH, -NHaz, -NHC 1.6 alkyl, -N(C1.s alkyl),, C1.6 alkyl, C16
haloalkyl, Ci.s alkoxy, Ci.6 haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated. In another embodiment, each R¢ is H, D, halogen, -CN, -OH, -NH>, -NHC1s alkyl, -N(C1- alkyl)z,
Ci6 alkyl, Ci haloalkyl, Ci.s alkoxy, Ci6 haloalkoxy, Css cycloalkyl or 3- to 7-membered heterocyclyl;
wherein the above groups are optionally substituted with one or more D, up to fully deuterated. In another
embodiment, each R is H, D, halogen, -CN, -OH, -NH,, -NHC1.6 alkyl, -N(C1-¢ alkyl)2, C1-6 alkyl, C1-¢ haloalkyl,
Cs cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally substituted with one
or more D, up to fully deuterated. In another embodiment, each Rc is H, D, halogen, -CN, -OH, -NH>, -NHC1.¢
alkyl, -N(Cy alkyl), C1-6 alkyl or C1.6 haloalkyl; wherein the above groups are optionally substituted with one
or more D, up to fully deuterated. In another embodiment, each R¢ is H, D, halogen, -CN, -OH, -NH>, -NHC.¢
alkyl or -N(Ci.6 alkyl)2; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated.

[00243] Zand R,

[00244] In one embodiment, Z is a chemical bond; in one embodiment, Z is O; in one embodiment, Z is S(O)o.-
2, such as S(0), S(O)1, or S(0O)a2.

[00245] In one embodiment, Rz is H, D, C1-s alkyl or C1.6 haloalkyl; wherein the above groups are optionally
substituted with one or more D. In one embodiment, Rz is H, D, C1-3 alkyl or C;-3 haloalkyl; wherein the above

groups are optionally substituted with one or more D. In one embodiment, Rz is Ci.3 haloalkyl; wherein the
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above group is optionally substituted with one or more D. In one embodiment, Rz is CF,Cl.

[00246] In one embodiment, -Z-Rz together represents -SFs.

[00247] R’and R”

[00248] In one embodiment, each R’ is independently H, D, halogen, -CN, -OH, Ci.6 alkyl, C1.¢ haloalkyl, C1-
¢ alkoxy, Ci.s haloalkoxy, Cs cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered
heteroaryl; wherein the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) R”. In another
embodiment, each R’ is independently H, D, halogen, -CN, -OH, Ci.3 alkyl, Ci.3 haloalkyl, Ci-3 alkoxy, Ci.3
haloalkoxy, Cs.¢ cycloalkyl, 3- to 7-membered heterocyclyl, phenyl or 5- to 10-membered heteroaryl; wherein
the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) R”. In one embodiment, each R’
is independently H, D, halogen, -OH, Ci alkyl or Cis haloalkyl; wherein the above groups are optionally
substituted with one or more D, up to fully deuterated. In another embodiment, each R’ is independently H, D,
F or -OH. In another embodiment, each R’ is independently H, D or F.

[00249] In another embodiment, two adjacent R” and the atoms to which they are attached are taken together
to form Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups are optionally substituted with 1
to 6 (e.g., 1, 2, 3, 4,5 or 6) -CN, halogen, C1 alkyl, C1.¢ haloalkyl, Ci1.¢ alkoxy or Ci.¢ haloalkoxy; wherein the
above groups are also optionally substituted with one or more D, up to fully deuterated. In another embodiment,
two adjacent R’ and the atoms to which they are attached are taken together to form Cs.10 aryl; wherein the above
group is optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) -CN, halogen, Ci.s alkyl, C1.¢ haloalkyl, C1.¢
alkoxy or Ci.¢ haloalkoxy; wherein the above groups are also optionally substituted with one or more D, up to
fully deuterated. In another embodiment, two adjacent R’ and the atoms to which they are attached are taken
together to form 5- to 10-membered heteroaryl; wherein the above group is optionally substituted with 1 to 6
(e.g.,1,2,3,4,50r6) -CN, halogen, C1-s alkyl, C1.6 haloalkyl, C1-s alkoxy or C1.¢ haloalkoxy; wherein the above
groups are also optionally substituted with one or more D, up to fully deuterated.

[00250] In one embodiment, each R” is independently H, D, halogen, -CN, -OH, C. alkyl, C1.6 haloalkyl, Ci.
¢ alkoxyCi.s haloalkoxy, Cs.s cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are
optionally substituted with one or more D, up to fully deuterated. In another embodiment, each R” is
independently H, D, halogen, -CN, -OH, C1.3 alkyl, C1.3 haloalkyl, C1.5 alkoxy or Ci-3 haloalkoxy; wherein the
above groups are optionally substituted with one or more D, up to fully deuterated.

[00251] Any technical solution in any one of the above specific embodiments, or any combination thereof,
may be combined with any technical solution in other specific embodiments or any combination thereof. For
example, any technical solution of X1-Xs, Ra, R, Ra-Rc, P1-Ps, Y, W, Ry, R1, Ry, R*, Q1-Qs, Y1, Y2, Rz, Z, Ry,
R’ and R”, or any combination thereof may be combined. The present disclosure is intended to include all
combination of such technical solutions, which are not exhaustively listed here to save space.

[00252] In a more specific embodiment, the present disclosure relates to the following technical solutions:
[00253] 1. A compound of formula (I), or a tautomer, a stereoisomer, a prodrug, a crystal form, a

pharmaceutically acceptable salt, a hydrate or a solvate thereof:
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[00254] wherein
[00255] X;is N or CRxi;
[00256] X: is CRx2Rx2 or C(O);
[00257] Xjis CRx3Rxs, CRxs or NRxs;
[00258] X4 is CRxsRxa, CRxa, NRx4 or C(O);
[00259] Xsis N or CRxs;
[00260] Xe is N or CRxs;
[00261] ==== issingle or double bonds;
[00262] Rxiis H, D, halogen, C1.6 alkyl or C1-¢ haloalkyl; wherein the above groups are optionally substituted
with one or more D, up to fully deuterated;
[00263] Rx2 and Rx. are independently H, D, halogen, -OH, Ci.¢ alkyl, Ci.6 haloalkyl, Cz¢ cycloalkyl or 3- to
7-membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated,;
[00264] Rxs and Rxsz are independently H, D, halogen, Ci.6 alkyl, Ci¢ haloalkyl, Cs.s cycloalkyl or 3- to 7-
membered heterocyclyl, or Rxs, Rxs' and the carbon atom to which they are attached are taken together to form
C1-6 alkylidene; wherein the above groups are optionally substituted with one or more Rj;
[00265] Rx4 and Rx4 are independently H, D, halogen, Ci.s alkyl, Ci6 haloalkyl, Cs.s cycloalkyl or 3- to 7-
membered heterocyclyl; wherein the above groups are optionally substituted with one or more Rg;
[00266] or, Rxs, Rxa and the atoms to which they are attached are taken together to form Cs.g cycloalkyl, 4- to
10-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups are optionally
substituted with one or more R;
[00267] Rxsis H, D, halogen, C1.6 alkyl or C1-¢ haloalkyl; wherein the above groups are optionally substituted
with one or more D, up to fully deuterated;
[00268] Rxs is H, D or halogen;
[00269] Y isCRyorN;
[00270] Rjis 3-to 10-membered heterocyclyl, which is optionally substituted with one or more Ry;
[00271] Ry is H, D or halogen;
[00272] or, R1, Ry and the carbon atoms to which they are attached are taken together to form Cs.g cycloalkyl,
4- to 10-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl, which is optionally substituted with
one or more R*;
[00273] R:’isH, D, halogen or -NH;;
[00274] W is CRwor N;
[00275] Rw is selected from H, D, halogen and -NHy;
[00276] Y31is CRyiorN;
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[00277] Y2isCRyzorN;

[00278] Ry1, Ry2 and R; are independently H, D, halogen, -CN, -NO,, C1.¢ alkyl or C1.6 haloalkyl; wherein the
above groups are optionally substituted with one or more R;

[00279] Zis a chemical bond, O or S(O)o-2;

[00280] Rzis H, D, Ci.¢ alkyl or Ci.6 haloalkyl; wherein the above groups are optionally substituted with one
or more D, up to fully deuterated;

[00281] or -Z-Rz together represents -SFs;

[00282] each of R,, Ry and R is independently H, D, halogen, -CN, -ORa, -NRgRc, Ci-6 alkyl, C1-6 haloalkyl,
Cs cycloalkyl, 3- to 7-membered heterocyclyl, C..s alkenyl, Co.s alkynyl, Ce.10 aryl or 5- to 10-membered
heteroaryl; wherein the above groups are optionally substituted with one or more D, up to fully deuterated:;
[00283] each R is independently H, D, halogen, -CN, -ORa, -C(O)Ra, -NRgRc, -NRAC(O)Rg, -S(0)2Ra, Ci6
alkyl, C1.6 haloalkyl, Cs.¢ cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl;
wherein the above groups are optionally substituted with one or more R’;

[00284] each R* is independently H, D, halogen, -CN, -OH, oxo, -NRAC(O)Rs, C1.s alkyl, C1¢ haloalkyl, C1.
¢ alkoxy, Ci.s haloalkoxy, Css cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered
heteroaryl, or two R* and the atom(s) to which they are attached are taken together to form Cs.g cycloalkyl or 4-
to 10-membered heterocyclyl; wherein the above groups are optionally substituted with one or more R’;
[00285] wherein each of Ra, Rg and Rc is independently H, D, Ci.6 alkyl, Ci.6 haloalkyl, Cs.s cycloalkyl, 3- to
7-membered heterocyclyl, C,.6 alkenyl, Co6 alkynyl, Ces-10 aryl or 5- to 10-membered heteroaryl, or Rg, Rc  and
the N atom to which they are attached are taken together to form 3- to 7-membered heterocyclyl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with one or more R’;

[00286] each R’ is independently H, D, halogen, -CN, -OH, Cis alkyl, Ci.s haloalkyl, Ci.s alkoxy, Cis
haloalkoxy, Cs.¢ cycloalkyl, 3- to 7-membered heterocyclyl, Cs.10 aryl or 5- to 10-membered heteroaryl; wherein
the above groups are optionally substituted with one or more R”;

[00287] or two adjacent R’ and the atoms to which they are attached are taken together to form Ce.10 aryl or 5-
to 10-membered heteroaryl; wherein the above groups are optionally substituted with one or more -CN, halogen,
Cis alkyl, C16 haloalkyl, C1.6 alkoxy or Ci1-¢ haloalkoxy; wherein the above groups are also optionally substituted
with one or more D, up to fully deuterated;

[00288] each R” is independently H, D, halogen, -CN, -OH, Ci.s alkyl, Ci.s haloalkyl, Ci.s alkoxyCis
haloalkoxy, Css cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally
substituted with one or more D, up to fully deuterated;

[00289] with the proviso that, when X1 is N, Xz is CHy, X3 is NRxs, X4 is C(O), and Xs is CH, Y is not N.
[00290] 2. The compound according to technical solution 1, or a tautomer, a sterecisomer, a prodrug, a crystal
form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

[00291] Xjis N or CRxi;

[00292] X3 is CRx2Rx2 or C(O);

[00293] X3 is CRxsRxa or NRxs;

[00294] Xa4is C(O);

[00295] Xsis N or CRxs;
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[00296] Xe is N or CRxs, alternatively CRxs;

[00297] ==== issingle bond;

[00298] Rxi is H, D, halogen, Ci.6 alkyl or Ci- haloalkyl; wherein the above groups are optionally substituted
with one or more D, up to fully deuterated;

[00299] Rx2 and Rxo are independently H, D, halogen, -OH, Ci.¢ alkyl, Ci.6 haloalkyl, Cs.¢ cycloalkyl or 3- to
7-membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated,;

[00300] Rxs and Rxsz are independently H, D, halogen, Ci. alkyl, Ci6 haloalkyl, Cs.s cycloalkyl or 3- to 7-
membered heterocyclyl, or Rxs, Rxs' and the carbon atom to which they are attached are taken together to form
C1-6 alkylidene; wherein the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 0r 6) Ry;
[00301] Rxsis H, D, halogen, C1.6 alkyl or C1-¢ haloalkyl; wherein the above groups are optionally substituted
with one or more D, up to fully deuterated;

[00302] Rxs is H, D or halogen, alternatively H or D;

[00303] Y isCRy;

[00304] and R1, Ry and the carbon atoms to which they are attached are taken together to form Cs.g cycloalkyl,
4- to 10-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl, which is optionally substituted with
1to6(e.g., 1,2, 3, 4,50r6) R*;

[00305] R;:’isH, D, halogen or -NH_, alternatively H or D;

[00306] W is CRw or N, alternatively CRw;

[00307] Rw is selected from H, D, halogen and -NH, alternatively H or D;

[00308] Y3is CRyiorN;

[00309] Y2isCRyzorN;

[00310] Ry1, Ryz and Ry are independently H, D, halogen, -CN, -NO,, Ci1.6 alkyl or C1.¢ haloalkyl; wherein the
above groups are optionally substituted with one or more D, up to fully deuterated;

[00311] Zisachemical bond, O or S(O)o-2;

[00312] Rzis H, D, Cy.¢ alkyl or Ci1.6 haloalkyl; wherein the above groups are optionally substituted with one
or more D, up to fully deuterated;

[00313] or-Z-Rz together represents -SFs;

[00314] each Rjis independently H, D, halogen, -CN or -NRgRc;

[00315] each R* is independently H, D, halogen, -CN, -OH, oxo, -NRaC(O)Rg, C1.6 alkyl or Cy.¢ haloalkyl, or
two R* and the atom(s) to which they are attached are taken together to form Css cycloalkyl or 4- to 10-
membered heterocyclyl; wherein the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6)
R’

[00316] wherein Ra, Rg and Rc are independently H, D, Ci.6 alkyl or C1.¢ haloalkyl; wherein the above groups
are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4,5 0r 6) R’;

[00317] each R’ is independently H, D, halogen, -CN, -OH, Ci alkyl, Ci. haloalkyl, Ci.s alkoxy, Cis
haloalkoxy, Cs.¢ cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein
the above groups are optionally substituted with one or more D, up to fully deuterated.

[00318] 3. The compound according to technical solution 1, or a tautomer, a sterecisomer, a prodrug, a crystal
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form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

[00319] Xiis N or CRxi;

[00320] X2 is CRxzRx2" or C(O);

[00321] Xj;is CRxs;

[00322] Xais CRxs;

[00323] Xsis N or CRxs;

[00324] Xe is N or CRxs, alternatively CRxs;

[00325] ==== s single or double bonds;

[00326] Rxi is H, D, halogen, Ci.6 alkyl or Ci1- haloalkyl; wherein the above groups are optionally substituted
with one or more D, up to fully deuterated;

[00327] Rx2 and Rx. are independently H, D, halogen, -OH, Ci.¢ alkyl, Ci.6 haloalkyl, Cs¢ cycloalkyl or 3- to
7-membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated,;

[00328] Rxs, Rxs and the atoms to which they are attached are taken together to form Ce.10 aryl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3,4, 5 or 6) R;
[00329] Rxsis H, D, halogen, Ci.6 alkyl or Ci- haloalkyl; wherein the above groups are optionally substituted
with one or more D, up to fully deuterated;

[00330] Rxsis H, D or halogen, alternatively H or D;

[00331] YisCRyorN;

[00332] R;is 3-to 10-membered heterocyclyl, which is optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4,5 or
6) Ro;

[00333] Ry isH, D or halogen;

[00334] or, Ry, Ry and the carbon atoms to which they are attached are taken together to form Cs.g cycloalkyl,
4- to 10-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl, which is optionally substituted with
1to6 (e.9., 1,2, 3,4,50r6) R*;

[00335] R;’isH, D, halogen or -NH_, alternatively H or D;

[00336] W is CRw or N, alternatively CRw;

[00337] Rw is selected from H, D, halogen and -NH, alternatively H or D;

[00338] Y31isCRyiorN;

[00339] Y.isCRyzorN;

[00340] Ry1, Ryz and Ry are independently H, D, halogen, -CN, -NO,, C1-¢ alkyl or C1.¢ haloalkyl; wherein the
above groups are optionally substituted with one or more D, up to fully deuterated;

[00341] Zisachemical bond, O or S(O)o-2;

[00342] Rzis H, D, Ci.6 alkyl or Ci.6 haloalkyl; wherein the above groups are optionally substituted with one
or more D, up to fully deuterated;

[00343] or -Z-Rz together represents -SFs;

[00344] each Ry is independently H, D, halogen, -CN, -ORa, -NRgRc, C1-6 alkyl, C1-¢ haloalkyl, Cs.s cycloalkyl,
3- to 7-membered heterocyclyl, Ca alkenyl, Ca-s alkynyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein

the above groups are optionally substituted with one or more D, up to fully deuterated;
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[00345] each R is independently H, D, halogen, -CN, -ORa, -C(O)Ra, -NRgRc, -NRAC(O)Rg, -S(0)2Ra, C16
alkyl, C1.6 haloalkyl, Cs. cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl;
wherein the above groups are optionally substituted with 1to 6 (e.g., 1, 2, 3, 4, 5 0or 6) R’;

[00346] each R* is independently H, D, halogen, -CN, -OH, oxo, -NRAC(O)Rs, Ci. alkyl, C1 haloalkyl, C1.
6 alkoxy, Ci.6 haloalkoxy, Cs cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered
heteroaryl, or two R* and the atom(s) to which they are attached are taken together to form Cs.s cycloalkyl or 4-
to 10-membered heterocyclyl; wherein the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3,4, 5
or 6) R;

[00347] wherein each of Ra, Rg and Rc is independently H, D, Ci.6 alkyl, C1.6 haloalkyl, Cs.s cycloalkyl, 3- to
7-membered heterocyclyl, C,. alkenyl, Ca6 alkynyl, Ce-10 aryl or 5- to 10-membered heteroaryl, or Rg, Rc  and
the N atom to which they are attached are taken together to form 3- to 7-membered heterocyclyl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with 1to 6 (e.g., 1, 2, 3, 4,5 0r 6) R’;
[00348] each R’ is independently H, D, halogen, -CN, -OH, Cis alkyl, Ci.s haloalkyl, Ci.¢ alkoxy, Cie
haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Ces.10 aryl or 5- to 10-membered heteroaryl; wherein
the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) R”;

[00349] each R” is independently H, D, halogen, -CN, -OH, Ci.s alkyl, Ci.s haloalkyl, Ci.s alkoxyCi
haloalkoxy, Cs.s cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally
substituted with one or more D, up to fully deuterated.

[00350] 4. The compound according to technical solution 1, or a tautomer, a sterecisomer, a prodrug, a crystal
form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

[00351] Xjis N or CRxi;

[00352] X;is CRx2Rxz or C(O);

[00353] X3 is CRx3Rx3s or NRxs;

[00354] Xa4is C(O);

[00355] Xsis N or CRxs;

[00356] Xe is N or CRxs, alternatively CRxs;

[00357] ==== s single bond;

[00358] Rxiis H, D, halogen, C1.6 alkyl or C1-¢ haloalkyl; wherein the above groups are optionally substituted
with one or more D, up to fully deuterated;

[00359] Rx2 and Rx. are independently H, D, halogen, -OH, Ci.¢ alkyl, Ci.6 haloalkyl, Cz¢ cycloalkyl or 3- to
7-membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated,

[00360] Rxs and Rxsz are independently H, D, halogen, Ci.6 alkyl, Ci¢ haloalkyl, Cs.s cycloalkyl or 3- to 7-
membered heterocyclyl, or Rxs, Rxs' and the carbon atom to which they are attached are taken together to form
C1-6 alkylidene; wherein the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 0r 6) Ry;
[00361] Rxsis H, D, halogen, Ci.6 alkyl or C1-6 haloalkyl; wherein the above groups are optionally substituted
with one or more D, up to fully deuterated;

[00362] Rxsis H, D or halogen, alternatively H or D;

[00363] Y isCRy;
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[00364] and Ri, Ry and the carbon atoms to which they are attached are taken together to form Ce.19 aryl or 5-
to 10-membered heteroaryl, which is optionally substituted with two or more R*;

[00365] R;:’is H, D, halogen or -NH_, alternatively H or D;

[00366] W is CRw or N, alternatively CRw;

[00367] Rw is selected from H, D, halogen and -NH, alternatively H or D;

[00368] Y31is CRyiorN;

[00369] Y2is CRyzorN;

[00370] Ry1, Ry2 and Ry are independently H, D, halogen, -CN, -NO», C1.s alkyl or C1.6 haloalkyl;

[00371] Zisachemical bond, O or S(O)o-2;

[00372] Rzis H, D, Ci6 alkyl or Ci1.s haloalkyl; wherein the above groups are optionally substituted with 1 to
6 (e.g., 1, 2,3,4,50r6) D, up to fully deuterated;

[00373] or -Z-Rz together represents -SFs;

[00374] each R, is independently H, D, halogen, -CN, -OH, -NH;, -NHC1 alkyl, -N(C1.¢ alkyl),, C1¢ alkyl,
C16 haloalkyl, C1.¢ alkoxy, Ci.s haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Ca. alkenyl, Ca
alkynyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups are optionally substituted with
one or more D, up to fully deuterated;

[00375] each R* is independently H, D, halogen, -CN, -OH, Ci. alkyl, Ci.s haloalkyl, Ci.s alkoxy, Ci-s
haloalkoxy, Cs.¢ cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl, or two
R* and the atom(s) to which they are attached are taken together to form Cs.g cycloalkyl or 4- to 10-membered
heterocyclyl; wherein the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4,5 0or 6) R’;
[00376] each R’ is independently H, D, halogen, -CN, -OH, Ci alkyl, Ci. haloalkyl, Ci.s alkoxy, Cis
haloalkoxy, Cs.¢ cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein
the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) R”;

[00377] each R” is independently H, D, halogen, -CN, -OH, Ci.s alkyl, Ci.s haloalkyl, Cis alkoxyCis
haloalkoxy, Cs.s cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally
substituted with one or more D, up to fully deuterated.

[00378] 5. The compound according to technical solution 1, or a tautomer, a sterecisomer, a prodrug, a crystal
form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

[00379] Xjis N or CRxi;

[00380] X3 is CRx2Rx2 or C(O);

[00381] Xsis NRxs;

[00382] Xa4is C(O);

[00383] Xsis N or CRxs;

[00384] Xe is N or CRxg, alternatively CRxs;

[00385] ==== s single bond;

[00386] Rxiis H, D, halogen, Ci.6 alkyl or C1-6 haloalkyl; wherein the above groups are optionally substituted
with one or more D, up to fully deuterated;

[00387] Rx2 and Rxy are independently H, D, halogen, Ci.6 alkyl, Ci6 haloalkyl, Cs.s cycloalkyl or 3- to 7-

membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
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deuterated;

[00388] Rxs is H, Cis alkyl, Ci¢ haloalkyl or Cs. cycloalkyl; wherein the above groups are optionally
substituted with one or more D, up to fully deuterated;

[00389] Rxsis H, D, halogen, Ci.6 alkyl or C1-6 haloalkyl; wherein the above groups are optionally substituted
with one or more D, up to fully deuterated;

[00390] Rxs is H, D or halogen, alternatively H or D;

[00391] Y isCRy;

[00392] and Ri, Ry and the carbon atoms to which they are attached are taken together to form Ce.19 aryl or 5-
to 10-membered heteroaryl, which is optionally substituted with two or more R*;

[00393] R;:’isH, D, halogen or -NH_, alternatively H or D;

[00394] W is CRw or N, alternatively CRw;

[00395] Rw is selected from H, D, halogen and -NH, alternatively H or D;

[00396] Y;1isCRyiorN;

[00397] Y2isCRyzorN;

[00398] Ry1, Ry2 and Rz are independently H, D, halogen, -CN, -NO,, C1.¢ alkyl or Cy.¢ haloalkyl;

[00399] Zis a chemical bond, O or S(O)o-2;

[00400] Rzis H, D, Ci.6 alkyl or Ci1-6 haloalkyl; wherein the above groups are optionally substituted with one
or more D, up to fully deuterated;

[00401] or -Z-Rz together represents -SFs;

[00402] wherein two adjacent R* and the atoms to which they are attached are taken together to form Csg
cycloalkyl or 4- to 10-membered heterocyclyl, and the other R* are independently H, D, halogen, -CN, -OH, Ca.
6 alkyl or C1.¢ haloalkyl; wherein the above groups are optionally substituted with 1 to 6 (e.g. 1, 2, 3, 4, 5 or 6)
R’

[00403] each R’ is independently H, D, halogen, -CN, -OH, Cis alkyl, Ci.s haloalkyl, Ci.s alkoxy, Cie
haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Cs.10 aryl or 5- to 10-membered heteroaryl; wherein
the above groups are optionally substituted with one or more D, up to fully deuterated.

[00404] 6. The compound according to technical solution 1, or a tautomer, a sterecisomer, a prodrug, a crystal
form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

[00405] Xiis N or CRxs;

[00406] X2 is CRx2Rx2;

[00407] Xsis NRxs;

[00408] Xa4is C(O);

[00409] Xsis N or CRxs;

[00410] Xe is N or CRxg, alternatively CRxs;

[00411] ==== s single bond;

[00412] Rxiis H, D, halogen, Ci.6 alkyl or C1-6 haloalkyl; wherein the above groups are optionally substituted
with one or more D, up to fully deuterated;

[00413] Rx2 and Rxy are independently H, D, halogen, Ci. alkyl, Ci-6 haloalkyl, Cs.s cycloalkyl or 3- to 7-

membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
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deuterated;

[00414] Rxs is H, Ci6 alkyl, C1.6 haloalkyl, Css cycloalkyl or 3- to 7-membered heterocyclyl; wherein the
above groups are optionally substituted with one or more D, up to fully deuterated;

[00415] Rxsis H, D, halogen, Ci.6 alkyl or C1-6 haloalkyl; wherein the above groups are optionally substituted
with one or more D, up to fully deuterated;

[00416] Rxsis H, D or halogen, alternatively H or D;

[00417] Y isCRy;

[00418] and Ri, Ry and the carbon atoms to which they are attached are taken together to form Ce.19 aryl or 5-
to 10-membered heteroaryl, which is optionally substituted with two or more R*;

[00419] R;:’isH, D, halogen or -NH_, alternatively H or D;

[00420] W is CRw or N, alternatively CRw;

[00421] Rw is selected from H, D, halogen and -NH, alternatively H or D;

[00422] Y1isCRyiorN;

[00423] Y,isCRyzorN;

[00424] Ry1, Ry2 and Rz are independently H, D, halogen, -CN, -NO», C1.¢ alkyl or Cy.¢ haloalkyl;

[00425] Zis a chemical bond, O or S(O)o-2;

[00426] Rzis H, D, Ci.6 alkyl or Ci.6 haloalkyl; wherein the above groups are optionally substituted with one
or more D, up to fully deuterated;

[00427] or -Z-Rz together represents -SFs;

[00428] wherein two adjacent R* and the atoms to which they are attached are taken together to form Csg
cycloalkyl or 4- to 10-membered heterocyclyl, and the other R* are independently H, D, halogen, -CN, -OH, Ca.
6 alkyl or C1.¢ haloalkyl; wherein the above groups are optionally substituted with 1 to 6 (e.g. 1, 2, 3, 4, 5 or 6)
R’

[00429] each R’ is independently H, D, halogen, -CN, -OH, Cis alkyl, Ci.6 haloalkyl, Ci.s alkoxy, Cie
haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Cs.10 aryl or 5- to 10-membered heteroaryl; wherein
the above groups are optionally substituted with one or more D, up to fully deuterated.

[00430] 7. The compound according to technical solution 1, or a tautomer, a sterecisomer, a prodrug, a crystal
form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

[00431] Xiis N or CRxy;

[00432] X3 is CRx2Rx2 or C(O);

[00433] Xsis CRxs;

[00434] X4 is CRx4;

[00435] Xsis N or CRxs;

[00436] Xe is N or CRxs, alternatively CRxs;

[00437] ==== issingle or double bonds;

[00438] Rxiis H, D, halogen, Ci.6 alkyl or C1-6 haloalkyl; wherein the above groups are optionally substituted
with one or more D, up to fully deuterated;

[00439] Rx2 and Rxo are independently H, D, halogen, -OH, Ci.s alkyl, Ci.¢ haloalkyl, Cs.¢ cycloalkyl or 3- to

7-membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
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deuterated;

[00440] Rxs, Rxs and the atoms to which they are attached are taken together to form 5-membered heteroaryl;
which is optionally substituted with 1 to 3 (e.g., 1, 2 or 3) R;

[00441] Rxsis H, D, halogen, Ci.6 alkyl or C1-6 haloalkyl; wherein the above groups are optionally substituted
with one or more D, up to fully deuterated;

[00442] Rxsis H, D or halogen, alternatively H or D;

[00443] YisCRyorN;

[00444] R;is 3-to 10-membered heterocyclyl, which is optionally substituted with 1to 6 (e.g., 1, 2, 3,4,5o0r
6) Ru;

[00445] Ry is H, D or halogen;

[00446] or, Ry, Ry and the carbon atoms to which they are attached are taken together to form Ce.10 aryl or 5-
to 10-membered heteroaryl, which is optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) R*;

[00447] Ry’ isH, D, halogen or -NH_, alternatively H or D;

[00448] W is CRw or N, alternatively CRw;

[00449] Rw is selected from H, D, halogen and -NH, alternatively H or D;

[00450] Y31is CRyiorN;

[00451] Y2is CRyzo0rN;

[00452] Ry1, Ry2 and Rz are independently H, D, halogen, -CN, -NO», C1.¢ alkyl or C1.¢ haloalkyl;

[00453] Zis a chemical bond, O or S(O)o-2;

[00454] Rzis H, D, Cy.6 alkyl or Ci.6 haloalkyl; wherein the above groups are optionally substituted with one
or more D, up to fully deuterated;

[00455] or -Z-Rz together represents -SFs;

[00456] each Ry is independently H, D, halogen, -CN, -OH, -NH,, -NHC1.¢ alkyl, -N(C1-¢ alkyl)2, C1-6 alkyl,
C1-6 haloalkyl, Ci.6 alkoxy, C1.6 haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Ca. alkenyl, Co¢
alkynyl, Ce.190 aryl or 5- to 10-membered heteroaryl; wherein the above groups are optionally substituted with
one or more D, up to fully deuterated;

[00457] each R is independently H, D, halogen, -CN, -OH, -C(O)Ra, -NRgRc, -NRaC(O)Rg, -S(0)2Ra, Ci-6
alkyl, C1¢ haloalkyl, C1.¢ alkoxy, Ci.¢ haloalkoxy, Cs.¢ cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or
5- to 10-membered heteroaryl; wherein the above groups are optionally substituted with 1to 6 (e.g., 1, 2, 3,4, 5
or6) R’;

[00458] wherein each of Ra, Rg and Rc is independently H, D, Ci.6 alkyl, C1.6 haloalkyl, Cs.s cycloalkyl, 3- to
7-membered heterocyclyl, C,.6 alkenyl, Co6 alkynyl, Ces-10 aryl or 5- to 10-membered heteroaryl, or Rg, Rc  and
the N atom to which they are attached are taken together to form 3- to 7-membered heterocyclyl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with 1to 6 (e.g., 1, 2, 3, 4,5 0or 6) R’;
[00459] each R* is independently H, D, halogen, -CN, -OH, Ci. alkyl, Ci.s haloalkyl, Ci.s alkoxy, Ci.s
haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl, or two
R* and the atom(s) to which they are attached are taken together to form Cs.g cycloalkyl or 4- to 10-membered
heterocyclyl; wherein the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4,5 or 6) R’;
[00460] each R’ is independently H, D, halogen, -CN, -OH, Cis alkyl, Ci.s haloalkyl, Ci.s alkoxy, Cis
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haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Cs.10 aryl or 5- to 10-membered heteroaryl; wherein
the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4,5 or 6) R”;

[00461] each R” is independently H, D, halogen, -CN, -OH, Ci.s alkyl, Ci.s haloalkyl, Ci.s alkoxyCi
haloalkoxy, Cs.s cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally
substituted with one or more D, up to fully deuterated.

[00462] 8. The compound according to technical solution 1, or a tautomer, a sterecisomer, a prodrug, a crystal
form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

[00463] XiisN;

[00464] X is CRx2Rxz or C(O);

[00465] Xsis CRxs;

[00466] Xais CRxs;

[00467] Xsis N or CRxs;

[00468] Xe is N or CRxs, alternatively CRxs;

[00469] ==== s single bond;

[00470] Rx2 and Rxo are independently H, D, halogen, -OH, Ci.¢ alkyl, Ci.6 haloalkyl, Cs¢ cycloalkyl or 3- to
7-membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated,

[00471] Rxs, Rxa and the atoms to which they are attached are taken together to form 5-membered heteroaryl;
which is optionally substituted with 1 to 3 (e.g., 1, 2 or 3) R;

[00472] Rxsis H, D, halogen, Ci.6 alkyl or Ci- haloalkyl; wherein the above groups are optionally substituted
with one or more D, up to fully deuterated;

[00473] Rxsis H, D or halogen, alternatively H or D;

[00474] Y isCRyorN;

[00475] R is 5- to 6-membered heterocyclyl, which is optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4,5 or
6) Ro;

[00476] R;’isH, D, halogen or -NH_, alternatively H or D;

[00477] W is CRw or N, alternatively CRw;

[00478] Rw is selected from H, D, halogen and -NH, alternatively H or D;

[00479] Ry is H, D or halogen;

[00480] Y31isCRyiorN;

[00481] Y2isCRyzorN;

[00482] Ry1, Ry2 and Ry are independently H, D, halogen, -CN, -NO», C1.s alkyl or C1.¢ haloalkyl;

[00483] Zisachemical bond, O or S(O)o-2;

[00484] Rzis H, D, Ci.6 alkyl or Ci1.6 haloalkyl; wherein the above groups are optionally substituted with one
or more D, up to fully deuterated;

[00485] or -Z-Rz together represents -SFs;

[00486] each Ry is independently H, D, halogen, -CN, -OH, -NH>, -NHC 1. alkyl, -N(C1-s alkyl),, C1-¢ alkyl,
C16 haloalkyl, C1.6 alkoxy, Ci.s haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Ca.s alkenyl, Ca

alkynyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups are optionally substituted with
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one or more D, up to fully deuterated;

[00487] each R is independently H, D, halogen, -CN, -OH, -C(O)Ra, -NRgRc, -NRAC(O)Rg, -S(0)2Ra, Ci6
alkyl, C16 haloalkyl, C1.¢ alkoxy, Ci-s haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or
5- to 10-membered heteroaryl; wherein the above groups are optionally substituted with 1to 6 (e.g., 1, 2, 3, 4,5
or6) R’;

[00488] wherein each of Ra, Rg and Rc is independently H, D, Ci.6 alkyl, C1.6 haloalkyl, Cs.s cycloalkyl, 3- to
7-membered heterocyclyl, C,. alkenyl, Ca6 alkynyl, Ce-10 aryl or 5- to 10-membered heteroaryl, or Rg, Rc  and
the N atom to which they are attached are taken together to form 3- to 7-membered heterocyclyl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with 1to 6 (e.g., 1, 2, 3,4, 50r 6) R’;
[00489] each R’ is independently H, D, halogen, -CN, -OH, Cis alkyl, Ci. haloalkyl, Ci.s alkoxy, Cis
haloalkoxy, Cs.¢ cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein
the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) R”;

[00490] each R” is independently H, D, halogen, -CN, -OH, Ci.s alkyl, Ci.s haloalkyl, Cis alkoxyCis
haloalkoxy, Cs.s cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally
substituted with one or more D, up to fully deuterated.

[00491] 9. The compound according to technical solution 1, or a tautomer, a sterecisomer, a prodrug, a crystal
form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

[00492] XiisN;

[00493] X3 is CRx2Rx2 or C(O);

[00494] Xsis CRxs;

[00495] X4 is CRxs;

[00496] Xsis N or CRxs;

[00497] Xe is N or CRxs, alternatively CRxs;

[00498] ==== issingle bond;

[00499] Rx2 and Rxy are independently H, D, halogen, Ci.6 alkyl, Ci-6 haloalkyl, Cs.s cycloalkyl or 3- to 7-
membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated;

[00500] Rxs, Rxs and the atoms to which they are attached are taken together to form Ce.10 aryl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) R;
[00501] Rxsis H, D, halogen, C1.6 alkyl or C1-¢ haloalkyl; wherein the above groups are optionally substituted
with one or more D, up to fully deuterated;

[00502] Rxsis H, D or halogen, alternatively H or D;

[00503] Y isCRy;

[00504] and Ri, Ry and the carbon atoms to which they are attached are taken together to form Ce.19 aryl or 5-
to 10-membered heteroaryl, which is optionally substituted with two or more R*;

[00505] R;:’isH, D, halogen or -NH_, alternatively H or D;

[00506] W is CRw or N, alternatively CRw;

[00507] Rw is selected from H, D, halogen and -NH, alternatively H or D;

[00508] Y3is CRyiorN;
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[00509] Y.is CRyzorN;

[00510] Ryi, Ry2 and Rz are independently H, D, halogen, -CN, -NO,, C1.¢ alkyl or Cy.¢ haloalkyl;

[00511] Zisachemical bond, O or S(O)o-2;

[00512] Rzis H, D, Ci.6 alkyl or Ci.6 haloalkyl; wherein the above groups are optionally substituted with one
or more D, up to fully deuterated;

[00513] or -Z-Rz together represents -SFs;

[00514] each R is independently H, D, halogen, -CN, -C(O)Ra, Ci-6 alkyl or C1-¢ haloalkyl; wherein the above
groups are optionally substituted with one or more D, up to fully deuterated;

[00515] wherein two adjacent R* and the atoms to which they are attached are taken together to form Csg
cycloalkyl or 4- to 10-membered heterocyclyl, and the other R* are independently H, D, halogen, -CN, -OH, Ca.
¢ alkyl or Cy.6 haloalkyl; wherein the above groups are optionally substituted with 1 to 6 (e.g. 1, 2, 3, 4, 5 or 6)
R’

[00516] each R’ is independently H, D, halogen, -CN, -OH, Cis alkyl, Ci.s haloalkyl, Ci.s alkoxy, Cie
haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Cs.10 aryl or 5- to 10-membered heteroaryl; wherein
the above groups are optionally substituted with one or more D, up to fully deuterated;

[00517] RaisH, D, Ci6 alkyl, C16 haloalkyl, Cs.s cycloalkyl or 3- to 7-membered heterocyclyl.

[00518] 10. The compound according to technical solution 1, or a tautomer, a stereoisomer, a prodrug, a crystal
form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

[00519] Xjis N or CRxiN;

[00520] X:is CRx2Rx2 or C(O);

[00521] Xjis CRxs;

[00522] X4 is CRxs;

[00523] Xsis N or CRxs;

[00524] Xe is N or CRxs, alternatively CRxs;

[00525] ==== s single bond;

[00526] Rxiis H, D, halogen, C1.6 alkyl or C1-¢ haloalkyl; wherein the above groups are optionally substituted
with one or more D, up to fully deuterated;

[00527] Rx2 and Rx. are independently H, D, halogen, -OH, Ci.¢ alkyl, Ci.6 haloalkyl, Cz¢ cycloalkyl or 3- to
7-membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated,;

[00528] Rxs, Rxs and the atoms to which they are attached are taken together to form Ce.10 aryl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) R;
[00529] Rxsis H, D, halogen, Ci.6 alkyl or Ci- haloalkyl; wherein the above groups are optionally substituted
with one or more D, up to fully deuterated;

[00530] Rxs is H, D or halogen, alternatively H or D;

[00531] Y isCRy;

[00532] and Rj, Ry and the carbon atoms to which they are attached are taken together to form Ce.19 ary!l or 5-
to 10-membered heteroaryl, which is optionally substituted with two or more R*;

[00533] R;’isH, D, halogen or -NH_, alternatively H or D;

38



[00534] W is CRw or N, alternatively CRw;

[00535] Rw is selected from H, D, halogen and -NH, alternatively H or D;

[00536] Y31is CRyiorN;

[00537] Y2isCRyzo0rN;

[00538] Ry1, Ry2 and Rz are independently H, D, halogen, -CN, -NO», C1.¢ alkyl or Cy.¢ haloalkyl;

[00539] Zis a chemical bond, O or S(O)o-2;

[00540] Rzis H, D, Ci.6 alkyl or Ci.6 haloalkyl; wherein the above groups are optionally substituted with one
or more D, up to fully deuterated;

[00541] or -Z-Rz together represents -SFs;

[00542] each R is independently H, D, -C(O)Ra, halogen, -CN, C1 alkyl, C1-¢ haloalkyl, Cs.s cycloalkyl, 3-
to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups are optionally
substituted with 1to 6 (e.g., 1, 2, 3, 4, 5 or 6) R’; wherein the above groups are optionally substituted with one
or more D, up to fully deuterated;

[00543] wherein two adjacent R* and the atoms to which they are attached are taken together to form Csg
cycloalkyl or 4- to 10-membered heterocyclyl, and the other R* are independently H, D, halogen, -CN, -OH, C;.
6 alkyl or C1.¢ haloalkyl; wherein the above groups are optionally substituted with 1 to 6 (e.g. 1, 2, 3, 4, 5 or 6)
R’

[00544] each R’ is independently H, D, halogen, -CN, -OH, Cis alkyl, Ci.6 haloalkyl, Ci.s alkoxy, Cis
haloalkoxy, Cs.¢ cycloalkyl, 3- to 7-membered heterocyclyl, Cs.10 aryl or 5- to 10-membered heteroaryl; wherein
the above groups are optionally substituted with one or more D, up to fully deuterated;

[00545] Rais H, D, Ci6 alkyl, C1-6 haloalkyl, Cs.6 cycloalkyl or 3- to 7-membered heterocyclyl; wherein the
above groups are optionally substituted with one or more D, up to fully deuterated.

[00546] 11. The compound according to technical solution 1, or a tautomer, a stereoisomer, a prodrug, a crystal
form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

[00547] X is N;

[00548] X3 is CRx2Rx2 or C(O);

[00549] X3 is CRxs;

[00550] X4 is CRxs;

[00551] Xsis N or CRxs;

[00552] Xe is N or CRxs, alternatively CRxs;

[00553] ==== s single bond;

[00554] Rx2 and Rxz’ are independently H, D, OH, halogen, C1-s alkyl, Ci1. haloalkyl, Cs.6 cycloalkyl or 3- to
7-membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated,

[00555] Rxs, Rxs and the atoms to which they are attached are taken together to form Ce.10 aryl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) R;
[00556] Rxsis H, D, halogen, Ci.6 alkyl or C1-¢ haloalkyl; wherein the above groups are optionally substituted
with one or more D, up to fully deuterated;

[00557] Rxs is H, D or halogen, alternatively H or D;
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[00558] Y is CRy;

[00559] and Rj, Ry and the carbon atoms to which they are attached are taken together to form Ce.19 ary!l or 5-
to 10-membered heteroaryl, which is optionally substituted with two or more R*;

[00560] R;:’isH, D, halogen or -NH_, alternatively H or D;

[00561] W is CRw or N, alternatively CRw;

[00562] Rw is selected from H, D, halogen and -NH, alternatively H or D;

[00563] Y31isCRyiorN;

[00564] Y2is CRyzo0rN;

[00565] Ry1, Ry2 and Rz are independently H, D, halogen, -CN, -NO», C1.¢ alkyl or C1.¢ haloalkyl;

[00566] Z is a chemical bond, O or S(O)o-2;

[00567] Rzis H, D, Ci.6 alkyl or C1.6 haloalkyl; wherein the above groups are optionally substituted with one
or more D, up to fully deuterated;

[00568] or -Z-Rz together represents -SFs;

[00569] wherein one R is pyrimidin-2-yl, pyrimidin-4-yl, pyrazin-2-yl, triazinyl or tetrazinyl, and the other R
are independently H, D, halogen, -CN, Ci.s alkyl or Ci¢ haloalkyl; wherein the above groups are optionally
substituted with 1 to 6 (e.g., 1, 2, 3,4, 5 0or 6) R’;

[00570] wherein two adjacent R* and the atoms to which they are attached are taken together to form Cs.s
cycloalkyl or 4- to 10-membered heterocyclyl, and the other R* are independently H, D, halogen, -CN, -OH, C..
6 alkyl or C1.¢ haloalkyl; wherein the above groups are optionally substituted with 1 to 6 (e.g. 1, 2, 3, 4, 5 or 6)
R’

[00571] each R’ is independently H, D, halogen, -CN, -OH, Ci alkyl, Ci. haloalkyl, Ci.s alkoxy, Cis
haloalkoxy, Cs.¢ cycloalkyl, 3- to 7-membered heterocyclyl, Ces.10 aryl or 5- to 10-membered heteroaryl; wherein
the above groups are optionally substituted with one or more D, up to fully deuterated;

[00572] or two adjacent R’ and the atoms to which they are attached are taken together to form Ce.10 aryl or 5-
to 10-membered heteroaryl; wherein the above groups are optionally substituted with 1to 6 (e.g. 1, 2, 3,4, 5 or
6) -CN, halogen, Ci.6 alkyl, C1¢ haloalkyl, Ci.s alkoxy or Ci.6 haloalkoxy; wherein the above groups are also
optionally substituted with one or more D, up to fully deuterated.

[00573] 12. The compound according to technical solution 1, or a tautomer, a stereoisomer, a prodrug, a crystal
form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

[00574] XiisN;

[00575] X is CRx2Rxz or C(O);

[00576] X3 is CRxs;

[00577] Xais CRxa;

[00578] Xsis N or CRxs;

[00579] Xe is N or CRxs, alternatively CRxs;

[00580] ==== s single bond;

[00581] Rx2 and Rxz are independently H, D, halogen, Ci.6 alkyl, Ci¢ haloalkyl, Cs.s cycloalkyl or 3- to 7-
membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully

deuterated;
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[00582] Rxs, Rxa and the atoms to which they are attached are taken together to form Ce.10 aryl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3,4, 5 or 6) R;
[00583] Rxsis H, D, halogen, Ci.6 alkyl or Ci- haloalkyl; wherein the above groups are optionally substituted
with one or more D, up to fully deuterated;

[00584] Rxs is H, D or halogen, alternatively H or D;

[00585] Y is CRy;

[00586] and Ri, Ry and the carbon atoms to which they are attached are taken together to form Ce.19 aryl or 5-
to 10-membered heteroaryl, which is optionally substituted with two or more R*;

[00587] R:’isH, D, halogen or -NH_, alternatively H or D;

[00588] W is CRw or N, alternatively CRw;

[00589] Rw is selected from H, D, halogen and -NH, alternatively H or D;

[00590] Y3iisCRyiorN;

[00591] Y2isCRyzo0rN;

[00592] Ry1, Ry2 and Ry are independently H, D, halogen, -CN, -NO», C1.s alkyl or C1.¢ haloalkyl;

[00593] Zisachemical bond, O or S(O)o-2;

[00594] Rzis H, D, Cy.6 alkyl or Ci.6 haloalkyl; wherein the above groups are optionally substituted with one
or more D, up to fully deuterated;

[00595] or -Z-Rz together represents -SFs;

[00596] wherein one R is pyridin-2-yl, pyrimidin-4-yl or pyrazin-2-yl, and the other R are independently H, D,
halogen, -CN, C1-s alkyl or C1.¢ haloalkyl; wherein the above groups are optionally substituted with 1 to 6 (e.qg.,
1,2,3,4,50r6) R’

[00597] wherein two adjacent R* and the atoms to which they are attached are taken together to form Csg
cycloalkyl or 4- to 10-membered heterocyclyl, and the other R* are independently H, D, halogen, -CN, -OH, Ca.
¢ alkyl or Cy.6 haloalkyl; wherein the above groups are optionally substituted with 1 to 6 (e.g. 1, 2, 3, 4, 5 or 6)
R’

[00598] each R’ is independently H, D, halogen, -CN, -OH, Cis alkyl, Ci.s haloalkyl, Ci.s alkoxy, Cie
haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Cs.10 aryl or 5- to 10-membered heteroaryl; wherein
the above groups are optionally substituted with one or more D, up to fully deuterated.

[00599] 13. The compound according to technical solution 1, or a tautomer, a stereoisomer, a prodrug, a crystal
form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

[00600] XiisN;

[00601] X:is CRx2Rx2;

[00602] Xsis CRxs;

[00603] X4 is CRxs;

[00604] Xsis N or CRxs;

[00605] Xe is N or CRxg, alternatively CRxs;

[00606] ==== s single bond;

[00607] Rx2 and Rxy are independently H, D, halogen, OH, C1-s alkyl, Ci1.6 haloalkyl, Cs.s cycloalkyl or 3- to

7-membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
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deuterated;

[00608] Rxs, Rxs and the atoms to which they are attached are taken together to form Ce.10 aryl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) R;
[00609] Rxsis H, D, halogen, Ci.6 alkyl or C1-6 haloalkyl; wherein the above groups are optionally substituted
with one or more D, up to fully deuterated;

[00610] Rxs is H, D or halogen, alternatively H or D;

[00611] Y isCRy;

[00612] and Rj, Ry and the carbon atoms to which they are attached are taken together to form Ce.19 aryl or 5-
to 10-membered heteroaryl, which is optionally substituted with two or more R*;

[00613] R;:’isH, D, halogen or -NH_, alternatively H or D;

[00614] W is CRw or N, alternatively CRw;

[00615] Rw is selected from H, D, halogen and -NH, alternatively H or D;

[00616] Y3is CRyiorN;

[00617] Y2isCRyzorN;

[00618] Ry1, Ry2 and Rz are independently H, D, halogen, -CN, -NO», C1.¢ alkyl or Cy.¢ haloalkyl;

[00619] Zisa chemical bond, O or S(O)o-2;

[00620] Rzis H, D, Ci.6 alkyl or Ci1.6 haloalkyl; wherein the above groups are optionally substituted with one
or more D, up to fully deuterated;

[00621] or -Z-Rz together represents -SFs;

[00622] wherein one R is pyrimidin-2-yl, and the other R are independently H, D, halogen, -CN, Ci. alkyl or
C1-6 haloalkyl; wherein the above groups are optionally substituted with 1to 6 (e.g., 1, 2, 3, 4, 5 or 6) R’;
[00623] wherein two adjacent R* and the atoms to which they are attached are taken together to form Csg
cycloalkyl or 4- to 10-membered heterocyclyl, and the other R* are independently H, D, halogen, -CN, -OH, C..
¢ alkyl or Cy.6 haloalkyl; wherein the above groups are optionally substituted with 1 to 6 (e.g. 1, 2, 3, 4, 5 or 6)
R’

[00624] each R’ is independently H, D, halogen, -CN, -OH, Cis alkyl, Ci.s haloalkyl, Ci.s alkoxy, Cie
haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Cs.10 aryl or 5- to 10-membered heteroaryl; wherein
the above groups are optionally substituted with one or more D, up to fully deuterated;

[00625] or two adjacent R’ and the atoms to which they are attached are taken together to form Ce.10 aryl or 5-
to 10-membered heteroaryl; wherein the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3,4, 5or
6) -CN, halogen, Ci.s alkyl, C1¢ haloalkyl, Ci.s alkoxy or Ci.6 haloalkoxy; wherein the above groups are also
optionally substituted with one or more D, up to fully deuterated.

[00626] 14. The compound according to technical solution 1, or a tautomer, a stereoisomer, a prodrug, a crystal
form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

[00627] X is N or CRxi;

[00628] X3 is CRx2Rx2 or C(O);

[00629] X3 is CRxs;

[00630] Xais CRxs;

[00631] Xsis N or CRxs;

42



[00632] Xe is N or CRxs, alternatively CRxs;

[00633] ==== issingle bond;

[00634] Rxiis H, D, halogen, Ci.6 alkyl or Ci- haloalkyl; wherein the above groups are optionally substituted
with 1to 6 (e.g., 1, 2, 3, 4, 5 or 6) D, up to fully deuterated,;

[00635] Rx2 and Rxy’ are independently H, D, halogen, OH, C1 alkyl, Ci1.6 haloalkyl, Cz.s cycloalkyl or 3- to
7-membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated,;

[00636] Rxs, Rxs and the atoms to which they are attached are taken together to form Ce.10 aryl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3,4, 5 or 6) R;
[00637] Rxsis H, D, halogen, Ci.6 alkyl or Ci1- haloalkyl; wherein the above groups are optionally substituted
with one or more D, up to fully deuterated;

[00638] Rxsis H, D or halogen, alternatively H or D;

[00639] Y isCRy;

[00640] and R1, Ry and the carbon atoms to which they are attached are taken together to form Cs.g cycloalkyl
or 4- to 10-membered heterocyclyl, which is optionally substituted with two or more R*;

[00641] R:’isH, D, halogen or -NH_, alternatively H or D;

[00642] W is CRw or N, alternatively CRw;

[00643] Rw is selected from H, D, halogen and -NH, alternatively H or D;

[00644] Y31isCRyiorN;

[00645] Y2is CRyzorN;

[00646] Ryi, Ry2 and Ry are independently H, D, halogen, -CN, -NO-, C1.s alkyl or C1.¢ haloalkyl;

[00647] Zisachemical bond, O or S(O)o-2;

[00648] Rzis H, D, Ci.s alkyl or Ci1.6 haloalkyl; wherein the above groups are optionally substituted with one
or more D, up to fully deuterated;

[00649] or -Z-Rz together represents -SFs;

[00650] R is H, D, halogen, -CN, -OH, -C(O)Ra, -NRgRc, -NRAC(O)Rg, -S(0)2Ra, C1-6 alkyl, C1-¢ haloalkyl,
C16 alkoxy, Ci6 haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered
heteroaryl; wherein the above groups are optionally substituted with 1to 6 (e.g., 1, 2, 3, 4,5 0r 6) R’;

[00651] wherein each of Ra, Rg and Rc is independently H, D, Ci.6 alkyl, Ci.6 haloalkyl, Cs.s cycloalkyl, 3- to
7-membered heterocyclyl, C,.s alkenyl, Co¢ alkynyl, Ce-10 aryl or 5- to 10-membered heteroaryl, or Rg, Rc and
the N atom to which they are attached are taken together to form 3- to 7-membered heterocyclyl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with 1to 6 (e.g., 1, 2, 3, 4,5 0or 6) R’;
[00652] each R* is independently H, D, halogen, -CN, -OH, oxo, -NRAC(O)Rg, C1. alkyl, C1¢ haloalkyl, Ci.
¢ alkoxy, Ci.s haloalkoxy, Cs. cycloalkyl, 3- to 7-membered heterocyclyl, Ces-10 aryl or 5- to 10-membered
heteroaryl, or two R* and the atom(s) to which they are attached are taken together to form Cs.g cycloalkyl or 4-
to 10-membered heterocyclyl; wherein the above groups are optionally substituted with 1to 6 (e.g., 1, 2, 3,4, 5
or6) R’;

[00653] each R’ is independently H, D, halogen, -CN, -OH, Cis alkyl, Ci.s haloalkyl, Ci.s alkoxy, Cis

haloalkoxy, Cs.¢ cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein
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the above groups are optionally substituted with one or more D, up to fully deuterated.
[00654] 15. The compound according to any one of technical solutions 1 to 14, or a tautomer, a sterecisomer,
a prodrug, a crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, and the compound

is a compound of formula (I1):

=X3
a \

Ry’ Y R4 ()
[00655] wherein X1-Xs, Y, W, Ry and Ry’ are defined as in any one of technical solutions 1 to 14.
[00656] 16. The compound according to technical solution 15, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, and the compound is a compound

of formula (I11):

R* (r
[00657] wherein
[00658] Xjis N or CRx, alternatively N;
[00659] X: is CRx2Rx2 or C(O), alternatively CRx2Rx2;
[00660] X3 is CRx3Rxa or NRxs;
[00661] Rxiis H, D, halogen, Ci.6 alkyl or C1- haloalkyl; wherein the above groups are optionally substituted
with one or more D, up to fully deuterated;
[00662] Rx2 and Rxo are independently H, D, halogen, -OH, Ci.s alkyl, Ci.6 haloalkyl, Cs¢ cycloalkyl or 3- to
7-membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated,;
[00663] Rxs and Rxs are independently H, D, halogen, Ci.6 alkyl, Ci-6 haloalkyl, Cs.s cycloalkyl or 3- to 7-
membered heterocyclyl, or Rxs, Rxs' and the carbon atom to which they are attached are taken together to form
C1-6 alkylidene; wherein the above groups are optionally substituted with 1to 6 (e.g., 1, 2, 3, 4, 5 0r 6) Ry;
[00664] each R, is independently H, D, halogen, -CN, -OH, -NH;, -NHC1 alkyl, -N(C1.s alkyl),, C1-¢ alkyl,
C16 haloalkyl, C1.6 alkoxy, Ci.s haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Ca.s alkenyl, Ca
alkynyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups are optionally substituted with
one or more D, up to fully deuterated;
[00665] R;:’isH, D, halogen or -NH_, alternatively H or D;
[00666] each R* is independently H, D, halogen, -CN, -OH, Ci. alkyl, Ci.s haloalkyl, Ci.s alkoxy, Ci.s
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haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl, or two
R* and the atoms to which they are attached are taken together to form Cs.g cycloalkyl or 4- to 10-membered
heterocyclyl; wherein the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4,5 0or 6) R’;
[00667] each R’ is independently H, D, halogen, -CN, -OH, Ci alkyl, Ci. haloalkyl, Ci.s alkoxy, Cis
haloalkoxy, Cs.¢ cycloalkyl, 3- to 7-membered heterocyclyl, Ces.10 aryl or 5- to 10-membered heteroaryl; wherein
the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) R”;

[00668] each R” is independently H, D, halogen, -CN, -OH, Ci.s alkyl, Ci.6 haloalkyl, Cis alkoxyCis
haloalkoxy, Css cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally
substituted with one or more D, up to fully deuterated.

[00669] 17. The compound according to technical solution 16, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

[00670] Xiis NorCH;

[00671] Xzis CHz, CHD, CD; or C(O),

[00672] X;is CRx3Rxs or NRxs;

[00673] Rxs and Rxsz are independently H, D, halogen, Ci.6 alkyl, Ci¢ haloalkyl, Cs.s cycloalkyl or 3- to 7-
membered heterocyclyl, or Rxs, Rxs' and the carbon atom to which they are attached are taken together to form
C1-6 alkylidene; wherein the above groups are optionally substituted with 1to 6 (e.g., 1, 2, 3, 4, 5 0r 6) Ry;
[00674] each R, is independently H, D, halogen, -NHa, -NHC1.¢ alkyl or -N(C1.s alkyl)2; wherein the above
groups are optionally substituted with one or more D, up to fully deuterated;

[00675] R:’isH, D, halogen or -NH_, alternatively H or D;

[00676] each R* isindependently H, D, halogen, C1.¢ alkyl or C1.¢ haloalkyl, or two R* and the atoms to which
they are attached are taken together to form 4- to 10-membered heterocyclyl; wherein the above groups are
optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4,5 0or 6) R’;

[00677] each R’ is independently H, D, halogen, -OH, Cy¢ alkyl or C1-¢ haloalkyl; wherein the above groups
are optionally substituted with one or more D, up to fully deuterated.

[00678] 18. The compound according to technical solution 16, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

[00679] Xiis Nor CH;

[00680] X is CH2or CDy;

[00681] X3 is CRxsRxa' or NRxs;

[00682] Rxs and Rxs- are independently H, D, halogen, Ci.6 alkyl, Ci.6 haloalkyl or Cs.s cycloalkyl; wherein
the above groups are optionally substituted with one or more D, up to fully deuterated;

[00683] R;:’isH, D, halogen or -NH_, alternatively H or D;

[00684] each R* is independently H, D, halogen, C1.¢ alkyl or C1.¢ haloalkyl, or two R* and the atoms to which
they are attached are taken together to form 4- to 10-membered heterocyclyl; wherein the above groups are
optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4,5 or 6) R’;

[00685] each R’ is independently H, D, halogen, -OH, Cy¢ alkyl or C1-¢ haloalkyl; wherein the above groups
are optionally substituted with one or more D, up to fully deuterated.

[00686] 19. The compound according to technical solution 16, or a tautomer, a stereoisomer, a prodrug, a
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crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

[00687] XiisN;

[00688] X2 is CRx2Rx2;

[00689] X3 is CRx3Rxa or NRxs;

[00690] Rx2 and Rxz- are independently H, D, Ci alkyl or Ci.6 haloalkyl; wherein the above groups are
optionally substituted with one or more D, up to fully deuterated;

[00691] Rxsand Rxs are independently H, D, halogen, Ci1-¢ alkyl or Ci1. haloalkyl, or Rxs, Rxs and the carbon
atom to which they are attached are taken together to form Ci.¢ alkylidene; wherein the above groups are
optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) Ry;

[00692] each R; is independently H, D, halogen, -CN, -OH, -NHy, -NHC1 alkyl, -N(C1.s alkyl),, C1 alkyl,
C1-6 haloalkyl, C1.6 alkoxy or Ci.¢ haloalkoxy; wherein the above groups are optionally substituted with one or
more D, up to fully deuterated;

[00693] R;:’isH, D, halogen or -NH_, alternatively H or D;

[00694] each R* is independently H, D, halogen, -CN, -OH, C1 alkyl or Ci6 haloalkyl, or two R* and the
atom(s) to which they are attached are taken together to form Cs.g cycloalkyl or 4- to 10-membered heterocyclyl;
wherein the above groups are optionally substituted with 1to 6 (e.g., 1, 2, 3, 4, 5 0or 6) R’;

[00695] each R’ is independently H, D, halogen, -CN, -OH, Ci.¢ alkyl or C1.¢ haloalkyl.

[00696] 20. The compound according to technical solution 15, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, and the compound is a compound
of formula (111-1):

(m-1)

[00697] wherein

[00698] Rxs is H, Cis alkyl, Ci haloalkyl or Cs. cycloalkyl; wherein the above groups are optionally
substituted with one or more D, up to fully deuterated;

[00699] R;:’isH, D, halogen or -NH_, alternatively H or D;

[00700] Q1 is C(R”)z2 or C(R*)2:C(R");

[00701] Q2is C(R’)2, O, NR’, S, S(O) or S(O)2;

[00702] Qsis C(R’)2, C(R*)2C(R’)2, O, NR’, S, S(O) or S(O)2;

[00703] each R’ is independently H, D, halogen, -OH, C1 alkyl or C1¢ haloalkyl; wherein the above groups
are optionally substituted with one or more D, up to fully deuterated.

[00704] 21. The compound according to technical solution 15, or a tautomer, a stereoisomer, a prodrug, a

crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, and the compound is a compound
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of formula (111-2):

(11-2)

[00705] wherein

[00706] Xiis N or CRx, alternatively N;

[00707] X is CRx2Rx2 or C(0), alternatively CRx2Rx2’;

[00708] Rxiis H, D, halogen, C1.6 alkyl or C1-¢ haloalkyl; wherein the above groups are optionally substituted
with one or more D, up to fully deuterated;

[00709] Rx2 and Rxz’ are independently H, D, halogen, Ci.¢ alkyl or C1-¢ haloalkyl; wherein the above groups
are optionally substituted with one or more D, up to fully deuterated;

[00710] RxsisH, Ciealkyl, Ci6 haloalkyl or Cs.6 cycloalkyl, alternatively Ci.6 alkyl or C1.¢ haloalkyl; wherein
the above groups are optionally substituted with one or more D, up to fully deuterated;

[00711] R:’isH, D, halogen or -NH_, alternatively H or D;

[00712] Q. is Ci- alkylene or Ci-2 haloalkylene; wherein the above groups are optionally substituted with one
or more D, up to fully deuterated;

[00713] Q2 and Qs are independently O, S, S(O), S(0)2, NR’, C1- alkylene or Ci-, haloalkylene, alternatively
0, S, Ci alkylene or Ci- haloalkylene; wherein the above groups are optionally substituted with 1 to 4 (e.g. 1,
2, 3 or 4) halogen or OH; wherein the above groups are also optionally substituted with one or more D, up to
fully deuterated,;

[00714] each R’ is independently H, D, halogen, -OH, Ci.¢ alkyl or Cy.¢ haloalky!.

[00715] 22. The compound according to technical solution 21, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

[00716] XiisN;

[00717] X2z is CRx2Rx2;

[00718] Rx2 and Rxz’ are independently H, D, halogen, C1-s alkyl or C1-¢ haloalkyl; wherein the above groups
are optionally substituted with one or more D, up to fully deuterated;

[00719] Rxsis Me;

[00720] R;:’is H, D, halogen or -NH_, alternatively H or D;

[00721] Q1 is CH2, CHD or CDy;

[00722] Q2is O, S, CH2, CHD or CDy;

[00723] Qsis O, S, CH,, CHD or CD:.

[00724] 23. The compound according to technical solution 15, or a tautomer, a stereoisomer, a prodrug, a

crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, and the compound is a compound
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of formula (111-2a):

(111-2a)

[00725] wherein

[00726] Rxs is independently H, Ci.6 alkyl, C1.6 haloalkyl or Cs.6 cycloalkyl; wherein the above groups are
optionally substituted with one or more D, up to fully deuterated;

[00727] R:’isH, D, halogen or -NH_, alternatively H or D;

[00728] Qis C(R’)2or C(R):C(R’);

[00729] Q2is C(R’)2, O, S, S(O) or S(O)2;

[00730] Qsis C(R’)2, C(R)2C(R’)2, O, S, S(O) or S(0)z;

[00731] each R’ is independently H, D, halogen, -OH, Ci6 alkyl or C1-¢ haloalkyl; wherein the above groups
are optionally substituted with one or more D, up to fully deuterated.

[00732] 24. The compound according to technical solution 23, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

[00733] Rxs is independently H, Ci.s alkyl, C16 haloalkyl or Cs.6 cycloalkyl; wherein the above groups are
optionally substituted with one or more D, up to fully deuterated;

[00734] R:’isH, D, halogen or -NH;;

[00735] Q1 is CHy, (CH2),, CHD, (CHD),, CD; or (CDy)2;

[00736] Q2is CH2, CHD, CDy, O, S, S(O) or S(O)2;

[00737] Qsis C(R’)2, S or S(O)2;

[00738] each R’ is independently H, D, F or -OH.

[00739] 25. The compound according to technical solution 15, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, and the compound is a compound
of formula (111-3):

R (IN-3)
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[00740] wherein

[00741] X;is N or CRx, alternatively N;

[00742] Rxiis H, D, halogen, Ci.6 alkyl or Ci- haloalkyl; wherein the above groups are optionally substituted
with one or more D, up to fully deuterated;

[00743] Rxsis H, Ci. alkyl, C1.6 haloalkyl, Cs.6 cycloalkyl or 3- to 7-membered heterocyclyl, alternatively Ci.
¢ alkyl, C1-6 haloalkyl, Cs.6 cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally
substituted with one or more D, up to fully deuterated;

[00744] R:’isH, D, halogen or -NH_, alternatively H or D;

[00745] Q2is O, S or NR’, alternatively O or S;

[00746] R’ is H, D, halogen, OH, Ci.s alkyl or C1¢ haloalkyl, alternatively H, D, C1.¢ alkyl or Ci.¢ haloalkyl;
wherein the above groups are optionally substituted with one or more D, up to fully deuterated.

[00747] 26. The compound according to technical solution 25, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

[00748] XiisN;

[00749] Rxsis Me, CDs or cyclopropyl,

[00750] R;:’is H, D, halogen or -NH_, alternatively H or D;

[00751] Q2is O;

[00752] R’isH orD.

[00753] 27. The compound according to technical solution 15, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, and the compound is a compound

of formula (111-3a):

)

N=

<
R (1IM-3a)

[00754] wherein

[00755] Rxsis Ci6 alkyl, Ci6 haloalkyl or Cs.6 cycloalkyl; wherein the above groups are optionally substituted

with one or more D, up to fully deuterated;

[00756] R;:’is H, D, halogen or -NH_, alternatively H or D;

[00757] Q2is CH2, CD; or O;

[00758] R’isH,DorF.

[00759] 28. The compound according to technical solution 15, or a tautomer, a stereoisomer, a prodrug, a

crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, and the compound is a compound

of formula (1V):
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Ry’ Y Ry )
[00760] wherein
[00761] Xiis N or CRxs;
[00762] X2 is CRx2Rx2 or C(O), alternatively CRx2Rx2;
[00763] Xe is N or CRxs, alternatively CRxs;
[00764] Rxiis H, D, halogen, C1.6 alkyl or C1-¢ haloalkyl; wherein the above groups are optionally substituted
with one or more D, up to fully deuterated;
[00765] Rx2 and Rx. are independently H, D, halogen, -OH, Ci.¢ alkyl, Ci.6 haloalkyl, Cs¢ cycloalkyl or 3- to
7-membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated,
[00766] Rxs is H, D or halogen, alternatively H or D;
[00767] ring A is phenyl or 5- to 6-membered heteroaryl, which is optionally substituted with 1 to 4 (e.g., 1, 2,
3ord)R;
[00768] Y is CRy or N, alternatively CRy;
[00769] R;is 3-to 10-membered heterocyclyl, which is optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4,5 or
6) Ro;
[00770] Ry isH, D or halogen;
[00771] or, R1, Ry and the carbon atoms to which they are attached are taken together to form Ce.10 aryl or 5-
to 10-membered heteroaryl, which is optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) R*;
[00772] R:’isH, D, halogen or -NH_, alternatively H or D;
[00773] W is CRw or N, alternatively CRw;
[00774] Rw is selected from H, D, halogen and -NH, alternatively H or D;
[00775] each Ry is independently H, D, halogen, -CN, -OH, -NH>, -NHC1 alkyl, -N(C1-s alkyl)2, C1-6 alkyl,
C16 haloalkyl, Ci.6 alkoxy, Ci.¢ haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Ca. alkenyl, Ca¢
alkynyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups are optionally substituted with
one or more D, up to fully deuterated;
[00776] each R is independently H, D, halogen, -CN, -OH, -C(O)Ra, -NRgRc¢, -NRaC(O)Rg, -S(0)2Ra, Ci6
alkyl, C16 haloalkyl, C1.¢ alkoxy, Ci.¢ haloalkoxy, Cs.¢ cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or
5- to 10-membered heteroaryl; wherein the above groups are optionally substituted with 1to 6 (e.g., 1, 2, 3,4, 5
or6) R’;
[00777] wherein each of Ra, Rg and Rc is independently H, D, Ci.6 alkyl, C1.6 haloalkyl, Cs.s cycloalkyl, 3- to
7-membered heterocyclyl, C,. alkenyl, Co¢ alkynyl, Ce-10 aryl or 5- to 10-membered heteroaryl, or Rg, Rc  and
the N atom to which they are attached are taken together to form 3- to 7-membered heterocyclyl or 5- to 10-

membered heteroaryl; wherein the above groups are optionally substituted with 1to 6 (e.g., 1, 2, 3,4,50r 6) R’;
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[00778] each R* is independently H, D, halogen, -CN, -OH, Ci. alkyl, Ci.s haloalkyl, Ci.s alkoxy, Ci-s
haloalkoxy, Cs.¢ cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl, or two
R* and the atom(s) to which they are attached are taken together to form Cs.g cycloalkyl or 4- to 10-membered
heterocyclyl; wherein the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) R’;
[00779] each R’ is independently H, D, halogen, -CN, -OH, Cis alkyl, Ci.6 haloalkyl, Ci.s alkoxy, Cis
haloalkoxy, Cs.¢ cycloalkyl, 3- to 7-membered heterocyclyl, Cs.10 aryl or 5- to 10-membered heteroaryl; wherein
the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) R”;

[00780] each R” is independently H, D, halogen, -CN, -OH, Ci.s alkyl, Ci.s haloalkyl, Cis alkoxyCis
haloalkoxy, Css cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally
substituted with one or more D, up to fully deuterated.

[00781] 29. The compound according to technical solution 28, or a tautomer, a stereoisomer, a prodrug, a

N
N\

N—R
S
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein ring A is ,

S O,
L"‘—L/S o) |\N |\N R N. _R
/ /4 X
ﬁ\N/>_, N/>_’ - - | s
X X"
SIS or NT

[00782] 30. The compound according to technical solution 28, or a tautomer, a stereoisomer, a prodrug, a

crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

[00783] Xjis N or CRxi;

[00784] X is CRx2Rx2;

[00785] Xe is N or CRxs, alternatively CRxs;

[00786] Rxiis H, D, halogen, C1.6 alkyl or C1-¢ haloalkyl; wherein the above groups are optionally substituted
with one or more D, up to fully deuterated;

[00787] Rx2 and Rxz: are independently H, D, Ci alkyl or Ci.6 haloalkyl; wherein the above groups are
optionally substituted with one or more D, up to fully deuterated;

[00788] Rxs is H, D or halogen, alternatively H or D;

[00789] ring A is 5-membered heteroaryl, which is optionally substituted with 1 to 3 (e.g., 1, 2 or 3) R;
[00790] Y isCRy;

[00791] Rj1, Ry and the carbon atoms to which they are attached are taken together to form Ce.10 aryl or 5- to
6-membered heteroaryl, which is optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) R*;

[00792] R:’isH, D, halogen or -NH_, alternatively H or D;

[00793] W is CRw or N, alternatively CRw;

[00794] Rw is selected from H, D, halogen and -NH, alternatively H or D;

[00795] each R is independently H, D, halogen, -CN, -OH, -C(O)Ra, -NRgRc, -NRAC(O)Rg, Ci.6 alkyl, Ci6
haloalkyl, Ci.6 alkoxy, C1.6 haloalkoxy, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups
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are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) R’;

[00796] wherein each of Ra, Re and Rc is independently H, D, Ci.6 alkyl or C1.¢ haloalkyl, or Rg, Rc and the
N atom to which they are attached are taken together to form 3- to 7-membered heterocyclyl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with 1to 6 (e.g., 1, 2, 3, 4,5 0or 6) R’;
[00797] each R* is independently H, D, halogen, -CN, -OH, Ci alkyl, Ci.6 haloalkyl, Ci. alkoxy or Ci¢
haloalkoxy, or two R* and the atom(s) to which they are attached are taken together to form Cs.g cycloalkyl or
4- to 10-membered heterocyclyl; wherein the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4,
50r6) R’;

[00798] each R’ is independently H, D, halogen, -CN, -OH, Ci. alkyl or C1.¢ haloalkyl.

[00799] 31. The compound according to technical solution 15, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, and the compound is a compound
of formula (1V-1):

(1V-1)

[00800] wherein

[00801] Xjis N or CRx;

[00802] X3 is CRxzRx2 or C(O);

[00803] Rxiis H, D, halogen, C1.6 alkyl or C1-¢ haloalkyl; wherein the above groups are optionally substituted
with one or more D, up to fully deuterated;

[00804] Rx2 and Rx. are independently H, D, halogen, -OH, Ci.¢ alkyl, Ci.6 haloalkyl, Cs¢ cycloalkyl or 3- to
7-membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated,

[00805] Y is CRyorN;

[00806] R; is 3-to 10-membered heterocyclyl, which is optionally substituted with 1to 6 (e.g., 1, 2, 3,4,50r
6) Ru;

[00807] Ry isH, D or halogen;

[00808] or, R1, Ry and the carbon atoms to which they are attached are taken together to form Ce.10 aryl or 5-
to 10-membered heteroaryl, which is optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) R*;

[00809] R;:’isH, D, halogen or -NH_, alternatively H or D;

[00810] each Ry is independently H, D, halogen, -CN, -OH, -NH>, -NHC1 alkyl, -N(C1-s alkyl),, C1-6 alkyl,
C1-6 haloalkyl, Ci.6 alkoxy, C1.6 haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Ca. alkenyl, Co¢
alkynyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups are optionally substituted with
one or more D, up to fully deuterated;

[00811] Ris H, D, halogen, -CN, -OH, -C(O)Ra, -NRgR¢, -NRAC(O)Rg, -S(0)2Ra, C1-s alkyl, C1-6 haloalkyl,
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C16 alkoxy, Ci6 haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered
heteroaryl; wherein the above groups are optionally substituted with 1to 6 (e.g., 1, 2, 3,4, 5 0r 6) R’;

[00812] wherein each of Ra, Rg and Rc is independently H, D, Ci.6 alkyl, Ci.6 haloalkyl, Cs.s cycloalkyl, 3- to
7-membered heterocyclyl, C,.6 alkenyl, Co6 alkynyl, Ces-10 aryl or 5- to 10-membered heteroaryl, or Rg, Rc  and
the N atom to which they are attached are taken together to form 3- to 7-membered heterocyclyl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with 1to 6 (e.g., 1, 2, 3, 4,5 0or 6) R’;
[00813] each R* is independently H, D, halogen, -CN, -OH, Ci. alkyl, Ci.s haloalkyl, Ci.s alkoxy, Ci.s
haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl, or two
R* and the atom(s) to which they are attached are taken together to form Cs.g cycloalkyl or 4- to 10-membered
heterocyclyl; wherein the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4,5 or 6) R’;
[00814] each R’ is independently H, D, halogen, -CN, -OH, Cis alkyl, Ci.s haloalkyl, Ci.s alkoxy, Cie
haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Ces.10 aryl or 5- to 10-membered heteroaryl; wherein
the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4,5 or 6) R”;

[00815] each R” is independently H, D, halogen, -CN, -OH, Ci.s alkyl, Ci.s haloalkyl, Cis alkoxyCis
haloalkoxy, Css cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally
substituted with one or more D, up to fully deuterated.

[00816] 32. The compound according to any one of technical solutions 28 to 31, or a tautomer, a sterecisomer,
a prodrug, a crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein Ry is 4- to

10-membered heterocyclyl, which is optionally substituted with 1 to 6 (e.g. 1, 2, 3, 4, 5 or 6) Ry;

g

§ N
LN A L) N
[00817] alternatively, Ry is Q Q O D\l)j, (Oj, Zb , r‘SN ,
ATy 0 J ()

substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) Rp.

[00818] 33. The compound according to any one of technical solutions 28 to 32, or a tautomer, a sterecisomer,

, Wherein the above groups are optionally

a prodrug, a crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein Ry, Ry and
the carbon atoms to which they are attached are taken together to form 5-membered heterocyclyl or 5-membered
heteroaryl, which is optionally substituted with 1 to 6 (e.g. 1, 2, 3, 4, 5 or 6) R*;

[00819] alternatively, R1, Ry and the carbon atoms to which they are attached are taken together to form

R R*
R* R*
N | N R* ~ —r
Y = -
| —r N—R" =
/ =~/
N , R N or RO

[00820] 34. The compound according to technical solution 15, or a tautomer, a stereoisomer, a prodrug, a
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crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, and the compound is a compound
of formula (1V-2):

[00821] wherein

[00822] R;:’isH, D, halogen or -NH_, alternatively H or D;

[00823] X3 is CRx2Rx2 or C(O);

[00824] Rx2 and Rx.- are independently H, D, halogen, -OH, Ci.s alkyl, Ci.6 haloalkyl, Cs.¢ cycloalkyl or 3- to
7-membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated,;

[00825] misO, 1, 2or 3;

[00826] nisO,1,2,3,40r5;

[00827] each Ry is independently H, D, halogen, -CN, -OH, -NH>, -NHC1 alkyl, -N(C1-s alkyl),, C1-6 alkyl,
C1-6 haloalkyl, C1.6 alkoxy, C1.6 haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Ca.¢ alkenyl, Co¢
alkynyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups are optionally substituted with
one or more D, up to fully deuterated;

[00828] R is H, D, halogen, -CN, -OH, -C(O)Ra, -NRgR¢, -NRAC(O)Rg, -S(0)2Ra, C1-s alkyl, C1-¢ haloalkyl,
Ci6 alkoxy, Ci6 haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered
heteroaryl; wherein the above groups are optionally substituted with 1to 6 (e.g., 1, 2, 3,4, 5 0r 6) R’;

[00829] wherein each of Ra, Rg and Rc is independently H, D, Ci.6 alkyl, Ci.6 haloalkyl, Cs.s cycloalkyl, 3- to
7-membered heterocyclyl, C,. alkenyl, Ca6 alkynyl, Ce-10 aryl or 5- to 10-membered heteroaryl, or Rg, Rc  and
the N atom to which they are attached are taken together to form 3- to 7-membered heterocyclyl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with 1to 6 (e.g., 1, 2, 3,4,50r 6) R’;
[00830] each R’ is independently H, D, halogen, -CN, -OH, Cis alkyl, Ci. haloalkyl, Ci.s alkoxy, Cis
haloalkoxy, Cs.¢ cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein
the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) R”;

[00831] each R” is independently H, D, halogen, -CN, -OH, Ci.s alkyl, Ci.s haloalkyl, Ci¢ alkoxyCis
haloalkoxy, Cs.s cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally
substituted with one or more D, up to fully deuterated.

[00832] 35. The compound according to technical solution 15, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, and the compound is a compound
of formula (I1V-2a):
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(IV-2a)

[00833] wherein

[00834] R;:’isH, D, halogen or -NH_, alternatively H or D;

[00835] X3 is CRx2Rx2 or C(O);

[00836] Rx2 and Rx. are independently H, D, halogen, -OH, Ci.s alkyl, Ci.6 haloalkyl, Cs¢ cycloalkyl or 3- to
7-membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated,;

[00837] Ry is H, D, halogen, -CN, -OH, -NH>, -NHC1 alkyl, -N(C1-6 alkyl),, C1.6 alkyl, Ci.¢ haloalkyl, Ci-6
alkoxy, Ci.¢ haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, C..¢ alkenyl, C,.6 alkynyl, Ce.10 aryl or
5- to 10-membered heteroaryl; wherein the above groups are optionally substituted with one or more D, up to
fully deuterated,

[00838] R is H, D, halogen, -CN, -OH, -C(O)Ra, -NRgR¢, -NRAC(O)Rg, -S(0)2Ra, C1-s alkyl, C1-6 haloalkyl,
C1-6 alkoxy, Ci¢ haloalkoxy, Cs.6 cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered
heteroaryl; wherein the above groups are optionally substituted with 1to 6 (e.g., 1, 2, 3, 4, 50r 6) R’;

[00839] wherein each of Ra, Rg and Rc is independently H, D, Ci.6 alkyl, Ci.6 haloalkyl, Cs.s cycloalkyl, 3- to
7-membered heterocyclyl, C,. alkenyl, Ca6 alkynyl, Ce-10 aryl or 5- to 10-membered heteroaryl, or Rg, Rc  and
the N atom to which they are attached are taken together to form 3- to 7-membered heterocyclyl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3,4, 50r 6) R’;
[00840] each R’ is independently H, D, halogen, -CN, -OH, Cis alkyl, Ci. haloalkyl, Ci.s alkoxy, Cis
haloalkoxy, Cs.¢ cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein
the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) R”;

[00841] each R” is independently H, D, halogen, -CN, -OH, Ci.s alkyl, Ci.s haloalkyl, Ci¢ alkoxyCis
haloalkoxy, Cs.s cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally
substituted with one or more D, up to fully deuterated.

[00842] 36. The compound according to technical solution 35, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

[00843] R;:’isH, D, halogen or -NH_, alternatively H or D;

[00844] Ry is H, D, halogen, -OH, -NHz, -NHC.¢ alkyl or -N(C1-6 alkyl)z; wherein the above groups are
optionally substituted with one or more D, up to fully deuterated;

[00845] alternatively,

[00846] Ry is halogen or -OH.

[00847] 37. The compound according to technical solution 15, or a tautomer, a stereoisomer, a prodrug, a
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crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, and the compound is a compound
of formula (1V-2a):

[00848] wherein

[00849] R;:’isH, D, halogen or -NH_, alternatively H or D;

[00850] X; is CRx2Rx2: or C(0), alternatively CRx2Rx2’;

[00851] Rx2 and Rxz- are independently H, D, halogen, -OH, Ci.6 alkyl or Cy.6 haloalkyl, alternatively H, D,
C16 alkyl or Cy1-6 haloalkyl; wherein the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or
6) D, up to fully deuterated;

[00852] Ry is H, D, halogen, -CN, -OH, -NH>, -NHC1 alkyl, -N(C1-6 alkyl)z, Ci.6 alkyl, Ci.¢ haloalkyl, Ci-6
alkoxy, Ci.6 haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, C..¢ alkenyl, C,.6 alkynyl, Ce.10 aryl or
5- to 10-membered heteroaryl, alternatively H, D, halogen, -CN, -OH, -NHz, -NHC1.s alkyl, -N(C1-s alkyl)2, Ci.
6 alkyl, C1.6 haloalkyl, C1¢ alkoxy or Ci-¢ haloalkoxy; wherein the above groups are optionally substituted with
1to6(e.g., 1,2, 3,4,5o0r6) D, up to fully deuterated;

[00853] R is H, D, halogen, -CN, -OH, -C(O)Ra, -NRgR¢, -NRAC(O)Rg, -S(0)2Ra, C1-5 alkyl, C1-6 haloalkyl,
C1-6 alkoxy, Ci6 haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered
heteroaryl, alternatively H, D, C1.5 alkyl, C1-6 haloalkyl, Cs.10 aryl or 5- to 10-membered heteroaryl; wherein the
above groups are optionally substituted with 1to 6 (e.g., 1, 2, 3, 4, 5 or 6) R’;

[00854] wherein each of Ra, Rg and Rc is independently H, D, Ci.6 alkyl, Ci.6 haloalkyl, Cs.s cycloalkyl, 3- to
7-membered heterocyclyl, C,. alkenyl, Ca6 alkynyl, Ce-10 aryl or 5- to 10-membered heteroaryl, or Rg, Rc  and
the N atom to which they are attached are taken together to form 3- to 7-membered heterocyclyl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3,4,50r 6) R’;
[00855] each R’ is independently H, D, halogen, -CN, -OH, Cis alkyl, Ci.s haloalkyl, Ci.s alkoxy, Cis
haloalkoxy, Cs.¢ cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein
the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) R”;

[00856] each R” is independently H, D, halogen, -CN, -OH, Ci.s alkyl, Ci.s haloalkyl, Ci6 alkoxyCis
haloalkoxy, Cs.s cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally
substituted with one or more D, up to fully deuterated.

[00857] 38. The compound according to technical solution 15, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, and the compound is a compound
of formula (1V-2b):
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[00859] W is CRwor N;

[00860] Rw is selected from H, D, halogen and -NH, alternatively H or D;

[00861] R;’isH, D, halogen or -NH_, alternatively H or D;

[00862] X3 is CRxzRx2 or C(O);

[00863] Xe is N or CRxs, alternatively CRxs;

[00864] Rx2 and Rxo are independently H, D, halogen, -OH, Ci.s alkyl, Ci.6 haloalkyl, Cs.¢ cycloalkyl or 3- to

7-membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully

deuterated,;

[00865] Rxsis H, D or halogen, alternatively H or D;

[00866] ring A is phenyl or 5- to 6-membered heteroaryl, which is optionally substituted with 1 to 4 (e.g., 1, 2,

3ord)R;

[00867] R is H, D, halogen, -CN, -OH, -C(O)Ra, -NRgRc, -NRAC(O)Rg, -S(0)2Ra, C1-s alkyl, C1-¢ haloalkyl,

C1-6 alkoxy, Ci6 haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered

heteroaryl; wherein the above groups are optionally substituted with 1to 6 (e.g., 1, 2, 3,4, 5 0r 6) R’;

[00868] wherein each of Ra, Rg and Rc is independently H, D, Ci.6 alkyl, Ci.6 haloalkyl, Cs.s cycloalkyl, 3- to

7-membered heterocyclyl, C,. alkenyl, Co¢ alkynyl, Ce.10 aryl or 5- to 10-membered heteroaryl, or Rg, Rc  and

the N atom to which they are attached are taken together to form 3- to 7-membered heterocyclyl or 5- to 10-

membered heteroaryl; wherein the above groups are optionally substituted with 1to 6 (e.g., 1, 2, 3,4,50r 6) R’;

[00869] each R’ is independently H, D, halogen, -CN, -OH, Cis alkyl, Ci. haloalkyl, Ci.s alkoxy, Cis

haloalkoxy, Cs.¢ cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein

the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) R”;

[00870] each R” is independently H, D, halogen, -CN, -OH, Ci.s alkyl, Ci.s haloalkyl, Cis alkoxyCis

haloalkoxy, Cs cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally

substituted with one or more D, up to fully deuterated.

[00871] 39. The compound according to technical solution 38, or a tautomer, a stereoisomer, a prodrug, a

/N\

N—R

NS
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein ring A is ,

S (@]
S 0 | /\N | /\N R NaR
| )—= | )—= |
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[00872] 40. The compound according to technical solution 38, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein one R is pyrimidin-2-yl,
pyrimidin-4-yl, pyrazin-2-yl, triazinyl or tetrazinyl, which is optionally substituted with 1 to 3 (e.g. 1, 2 or 3) R’.
[00873] 41. The compound according to technical solution 15, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, and the compound is a compound
of formula (1V-2c¢):

[00874] wherein
[00875] R;’isH, D, halogen or -NH_, alternatively H or D;
[00876] X3 is CRx2Rxz or C(O);
[00877] Rx2 and Rx. are independently H, D, halogen, -OH, Ci.¢ alkyl, Ci.6 haloalkyl, Cz¢ cycloalkyl or 3- to
7-membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated,
[00878] R is H, D, halogen, -CN, -OH, -C(O)Ra, -NRgRc, -NRAC(O)Rg, -S(0)2Ra, C1-s alkyl, C1-¢ haloalkyl,
C16 alkoxy, Ci6 haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered
heteroaryl; wherein the above groups are optionally substituted with 1to 6 (e.g., 1, 2, 3,4, 5 0or 6) R’;
[00879] wherein each of Ra, Rg and Rc is independently H, D, Ci.6 alkyl, Ci.6 haloalkyl, Cs.s cycloalkyl, 3- to
7-membered heterocyclyl, C,.s alkenyl, Co6 alkynyl, Ce-10 aryl or 5- to 10-membered heteroaryl, or Rg, Rc and
the N atom to which they are attached are taken together to form 3- to 7-membered heterocyclyl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with 1to 6 (e.g., 1, 2, 3,4,50r 6) R’;
[00880] each R’ is independently H, D, halogen, -CN, -OH, Cis alkyl, Ci. haloalkyl, Ci.s alkoxy, Cis
haloalkoxy, Cs.¢ cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein
the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) R”;
[00881] each R” is independently H, D, halogen, -CN, -OH, Ci.s alkyl, Ci.6 haloalkyl, Cis alkoxyCis
haloalkoxy, Cs.s cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally
substituted with one or more D, up to fully deuterated.
[00882] 42. The compound according to technical solution 41, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein
[00883] R;:’isH, D, halogen or -NH_, alternatively H or D;
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[00884] X:is CRx2Rx2;

[00885] Rxz and Rxz are independently H, D, halogen or -OH;

[00886] R is H, D, -C(O)Ra, -S(0):Ra, Cis alkyl, Ci6 haloalkyl, Cs. cycloalkyl, 3- to 7-membered
heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups are optionally substituted
with1to6 (e.g., 1,2, 3,4,50r6) R’;

[00887] wherein each Ra is independently Ci alkyl, Ci6 haloalkyl, Cs.s cycloalkyl or 3- to 7-membered
heterocyclyl; wherein the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4,5 0or 6) R’;
[00888] each R’ is independently H, D, halogen, -CN, -OH, Ci alkyl, Ci. haloalkyl, Ci.s alkoxy, Cis
haloalkoxy, Cs.¢ cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein
the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) R”;

[00889] each R” is independently H, D, halogen, -CN, -OH, Ci.¢ alkyl, Ci.6 haloalkyl, or Ci¢ alkoxyCi-s
haloalkoxy; wherein the above groups are optionally substituted with one or more D, up to fully deuterated.
[00890] 43. The compound according to technical solution 42, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

[00891] R;:’isH, D, halogen or -NH_, alternatively H or D;

[00892] X2z is CRxzRxz;

[00893] Rx2 and Rxz are independently H, D, halogen or -OH;

[00894] R is H, D, -C(O)Ra, -S(0):Ra, Cis alkyl, Ci6 haloalkyl, Cs cycloalkyl, 3- to 7-membered
heterocyclyl or 5- to 10-membered heteroaryl; wherein the above groups are optionally substituted with 1 to 6
(e.g.,1,2,3,4,50r6) R’;

[00895] wherein each Ra is independently Ci6 alkyl, Ci¢ haloalkyl or Cs.s cycloalkyl; wherein the above
groups are optionally substituted with 1to 6 (e.g., 1, 2, 3, 4,5 0r 6) R’;

[00896] each R’ is independently H, D, halogen, -CN, -OH, Ci3 alkyl, Ci.3 haloalkyl, Ci.3 alkoxy, Ci-3
haloalkoxy, Cs.¢ cycloalkyl, 3- to 7-membered heterocyclyl, phenyl or 5- to 10-membered heteroaryl; wherein
the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) R”;

[00897] each R” is independently H, D, halogen, -CN, -OH, Ci.3 alkyl, Cy.3 haloalkyl, or Ci3 alkoxyCi-3
haloalkoxy; wherein the above groups are optionally substituted with one or more D, up to fully deuterated.
[00898] 44. The compound according to technical solution 43, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

[00899] R;:’isH, D, halogen or -NH_, alternatively H or D;

[00900] X: is CRx2Rx2;

[00901] Rx2 and Rxz are independently H, D, halogen or -OH;

[00902] R is H, D, Ci6 alkyl, Ci.6 haloalkyl, Cs¢ cycloalkyl, 3- to 7-membered heterocyclyl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with 1to 6 (e.g., 1, 2, 3, 4,5 0or 6) R’;
[00903] each R’ is independently H, D, halogen, -CN, -OH, Ci3 alkyl, Ci.s haloalkyl, Ci.3 alkoxy, Ci3
haloalkoxy, Cs. cycloalkyl, 3- to 7-membered heterocyclyl, phenyl or 5- to 10-membered heteroaryl; wherein
the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4,5 or 6) R”;

[00904] each R” is independently H, D, halogen, -CN, -OH, Ci.3 alkyl, C1.3 haloalkyl, Ci.3 alkoxy or Ci-3

haloalkoxy; wherein the above groups are optionally substituted with one or more D, up to fully deuterated.
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[00905] 45. The compound according to technical solution 15, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, and the compound is a compound
of formula (1V-2d):

[00906] wherein

[00907] R:’isH, D, halogen or -NH_, alternatively H or D;

[00908] X3 is CRx2Rx2 or C(O);

[00909] Rx2 and Rx. are independently H, D, halogen, -OH, Ci.¢ alkyl, Ci.6 haloalkyl, Cz¢ cycloalkyl or 3- to
7-membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated,;

[00910] P1is N or CRpy;

[00911] P2is N or CRpy;

[00912] Psis N or CRp3;

[00913] Pa4is N or CRps;

[00914] Rep1, Re2, Res and Res are independently H, D, halogen, -CN, -OH, Ci.6 alkyl, C1¢ haloalkyl, Ci6
alkoxy, Ci.¢ haloalkoxy, Css cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered
heteroaryl; wherein the above groups are optionally substituted with 1to 6 (e.g. 1, 2, 3, 4, 5 or 6) R”;

[00915] each R” is independently H, D, halogen, -CN, -OH, Ci.s alkyl, Ci.s haloalkyl, Cis alkoxyCis
haloalkoxy, Css cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally
substituted with one or more D, up to fully deuterated.

[00916] 46. The compound according to technical solution 45, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

[00917] Ry’ isH, D, halogen or -NH_, alternatively H or D;

[00918] X2 is CRxzRxz;

[00919] Rx2 and Rxz are independently H, D, halogen or -OH;

[00920] P1is N or CRpy;

[00921] P2 is N or CRpy;

[00922] P3is N or CRep3;

[00923] Pa4is N or CRp4;

[00924] Re1, Re2, Res and Reas are independently H, D, halogen, -CN, C1-3 alkyl, C1.3 haloalkyl, C1.3 alkoxy, Ci-
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3 haloalkoxy, Cs.6 cycloalkyl, 3- to 7-membered heterocyclyl, phenyl or 5- or 6-membered heteroaryl; wherein
the above groups are optionally substituted with 1 to 6 (e.g. 1, 2, 3, 4, 5 or 6) R”;

[00925] each R” is independently H, D, halogen, -CN, C1-3 alkyl, C1-3 haloalkyl, C1.3 alkoxy or C1.3 haloalkoxy;
wherein the above groups are optionally substituted with one or more D, up to fully deuterated.

[00926] 47. The compound according to technical solution 15, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, and the compound is a compound
of formula (1V-2e):

Rp2

[00927] wherein

[00928] R;:’isH, D, halogen or -NH_, alternatively H or D;

[00929] X; is CRx2Rx2 or C(O);

[00930] Rx2 and Rxo- are independently H, D, halogen, -OH, Ci.s alkyl, Ci.6 haloalkyl, Cs¢ cycloalkyl or 3- to
7-membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated,

[00931] Rep1, Re2 and Res are independently H, D, halogen, -CN, -OH, Ci¢ alkyl, C1¢ haloalkyl, C1.6 alkoxy,
C16 haloalkoxy, Cs6 cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl;
wherein the above groups are optionally substituted with 1 to 6 (e.g. 1, 2, 3,4, 50r 6) R”;

[00932] each R” is independently H, D, halogen, -CN, -OH, Ci.s alkyl, Ci.s haloalkyl, Cis alkoxyCi
haloalkoxy, Css cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally
substituted with one or more D, up to fully deuterated.

[00933] 48. The compound according to technical solution 47, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

[00934] R;:’isH, D, halogen or -NH_, alternatively H or D;

[00935] X3 is CRx2Rx2;

[00936] Rx2 and Rxz are independently H, D, halogen or -OH;

[00937] Rep1, Re2 and Res are independently H, D, halogen, -CN, Ci.3 alkyl, Ci-3 haloalkyl, Ci-3 alkoxy, Ci-3
haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, phenyl or 5- or 6-membered heteroaryl; wherein the
above groups are optionally substituted with 1 to 6 (e.g. 1, 2, 3, 4, 5 or 6) R”;

[00938] each R is independently H, D, halogen, -CN, C1-3 alkyl, C1-3 haloalkyl, C1.3 alkoxy or C1.3 haloalkoxy;
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wherein the above groups are optionally substituted with one or more D, up to fully deuterated.

[00939] 49. The compound according to technical solution 47, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

[00940] R;:’is H, D, halogen or -NH_, alternatively H or D;

[00941] X:is CRx2Rx2;

[00942] Rx2 and Rxz are independently H, D, halogen or -OH;

[00943] Re:is H, D, halogen, -CN, Ci.3 alkyl, C1-3 haloalkyl, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl,
phenyl or 5- or 6-membered heteroaryl; wherein the above groups are optionally substituted with 1 to 6 (e.g. 1,
2,3,4,50r6)R”;

[00944] ReyisH;

[00945] Resis H, Ci-3 alkyl or C1.3 haloalkyl; wherein the above groups are optionally substituted with 1 to 6
(e.g.1,2,3,4,50r6) R”;

[00946] each R” is independently H, D, halogen, -CN, C1-3 alkyl, C1-3 haloalkyl, C1.3 alkoxy or C1.3 haloalkoxy;
wherein the above groups are optionally substituted with one or more D, up to fully deuterated.

[00947] 50. The compound according to technical solution 47, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

[00948] R;:’is H, D, halogen or -NH_, alternatively H or D;

[00949] X:is CRx2Rx2;

[00950] Rx2 and Rxz are independently H, D, halogen or -OH;

[00951] Rp: and Res are H;

[00952] Rezis H, D, halogen, -CN, Ci.3 alkyl, C1.3 haloalkyl, C1.3 alkoxy, Ci-3 haloalkoxy, Cs.s cycloalkyl, 3-
to 7-membered heterocyclyl, phenyl or 5- or 6-membered heteroaryl; wherein the above groups are optionally
substituted with 1 to 6 (e.g. 1, 2, 3,4, 50r 6) R”;

[00953] each R is independently H, D, halogen, -CN, C1-3 alkyl, C1-3 haloalkyl, C1.3 alkoxy or C1.3 haloalkoxy;
wherein the above groups are optionally substituted with one or more D, up to fully deuterated.

[00954] 51. The compound according to technical solution 50, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

[00955] R;’isH, D, halogen or -NH_, alternatively H or D;

[00956] X2 is CRx2Rxz;

[00957] Rx2 and Rxz are independently H, D, halogen or -OH;

[00958] Rp;and Rps are H;

[00959] Rezis H, D, halogen, -CN, Ci.3 alkyl, C1.3 haloalkyl, Ci.3 alkoxy, Ci-3 haloalkoxy, 3- to 7-membered
heterocyclyl or phenyl; wherein the above groups are optionally substituted with 1 to 6 (e.g. 1, 2, 3, 4, 5 or 6)
R,

[00960] each R is independently H, D, halogen, -CN, C1-3 alkyl, C1-3 haloalkyl, C1.3 alkoxy or C1.3 haloalkoxy;
wherein the above groups are optionally substituted with one or more D, up to fully deuterated.

[00961] 52. The compound according to technical solution 51, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

[00962] R;:’isH, D, halogen or -NH_, alternatively H or D;
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[00963] X2 is CRx2Rxz;

[00964] Rx2 and Rxz are independently H, D, halogen or -OH;

[00965] Rp:1and Res are H;

[00966] Repzis H, D, halogen, -CN, Ci.3 alkyl, C13 haloalkyl, C1.3 alkoxy, Ci-3 haloalkoxy or phenyl; wherein
the above groups are optionally substituted with one or more D, up to fully deuterated.

[00967] 53. The compound according to technical solution 15, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, and the compound is a compound
of formula (V):

[00968] wherein

[00969] R;:’isH, D, halogen or -NH_, alternatively H or D;

[00970] X:is CRx2Rxz or C(O);

[00971] Rx2 and Rxo are independently H, D, halogen, -OH, Ci.s alkyl, Ci.6 haloalkyl, Cs.¢ cycloalkyl or 3- to
7-membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated;

[00972] ring B is 4- to 10-membered heterocyclyl, which is optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4,
50r6) R’;

[00973] Ris H, D, halogen, -CN, -OH, -C(O)Ra, -NRgRc, -NRAC(O)Rg, -S(0)2Ra, C1-6 alkyl, C1¢ haloalkyl,
C16 alkoxy, Ci6 haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered
heteroaryl; wherein the above groups are optionally substituted with 1to 6 (e.g., 1, 2, 3, 4,5 0r 6) R’;

[00974] wherein each of Ra, Rg and Rc is independently H, D, Ci.6 alkyl, C1.6 haloalkyl, Cs.s cycloalkyl, 3- to
7-membered heterocyclyl, C,. alkenyl, Co6 alkynyl, Cs-10 aryl or 5- to 10-membered heteroaryl, or Rg, Rc and
the N atom to which they are attached are taken together to form 3- to 7-membered heterocyclyl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with 1to 6 (e.g., 1, 2, 3, 4,5 0or 6) R’;
[00975] each R’ is independently H, D, halogen, -CN, -OH, Cis alkyl, Ci. haloalkyl, Ci.s alkoxy, Cis
haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Cs.10 aryl or 5- to 10-membered heteroaryl; wherein
the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) R”;

[00976] each R” is independently H, D, halogen, -CN, -OH, Ci.s alkyl, Ci.s haloalkyl, Cis alkoxyCis
haloalkoxy, Css cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally
substituted with one or more D, up to fully deuterated.

[00977] 54. The compound according to technical solution 15, or a tautomer, a stereoisomer, a prodrug, a
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crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, and the compound is a compound
of formula (V-1):

[00978] wherein
[00979] R;:’isH, D, halogen or -NH_, alternatively H or D;
[00980] X3 is CRx2Rx2 or C(O);
[00981] Rx2 and Rxo are independently H, D, halogen, -OH, Ci.s alkyl, Ci.6 haloalkyl, Cs.¢ cycloalkyl or 3- to
7-membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated,;
[00982] Q1 is C(R’)2or C(R):C(R’);
[00983] Q:is C(R’)2, O, NR’, S, S(O) or S(O)2;
[00984] Qsis C(R’)2, C(R*)2C(R’)2, O, NR’, S, S(O) or S(O);
[00985] R is H, D, halogen, -CN, -OH, -C(O)Ra, -NRgRc, -NRAC(O)Rg, -S(0)2Ra, C1-6 alkyl, C1-¢ haloalkyl,
C16 alkoxy, Ci6 haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered
heteroaryl; wherein the above groups are optionally substituted with 1to 6 (e.g., 1, 2, 3, 4, 50or 6) R’;
[00986] wherein each of Ra, Rg and Rc is independently H, D, Ci.6 alkyl, Ci.6 haloalkyl, Cs.s cycloalkyl, 3- to
7-membered heterocyclyl, C,. alkenyl, Co6 alkynyl, Cs-10 aryl or 5- to 10-membered heteroaryl, or Rg, Rc and
the N atom to which they are attached are taken together to form 3- to 7-membered heterocyclyl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with 1to 6 (e.g., 1, 2, 3, 4,5 0or 6) R’;
[00987] each R’ is independently H, D, halogen, -CN, -OH, Cis alkyl, Ci. haloalkyl, Ci.s alkoxy, Cis
haloalkoxy, Cs.¢ cycloalkyl, 3- to 7-membered heterocyclyl, Cs.10 aryl or 5- to 10-membered heteroaryl; wherein
the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4,5 or 6) R”;
[00988] each R” is independently H, D, halogen, -CN, -OH, Ci.s alkyl, Ci.s haloalkyl, Cis alkoxyCi
haloalkoxy, Css cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally
substituted with one or more D, up to fully deuterated.
[00989] 55. The compound according to technical solution 54, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein
[00990] R;:’isH, D, halogen or -NH_, alternatively H or D;
[00991] Q1 is CHy, (CH2)2, CHD, (CHD),, CD: or (CD>)2;
[00992] Q2is CH2, CHD, CDy, O, S, S(O) or S(O)2;
[00993] Qsis CHy, CHD, CD,, CHF, CDF, CH(OH), CD(OH), S or S(O);
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[00994] alternatively,

[00995] Ry is halogen or -OH;

[00996] Q1 is CHz or CD;

[00997] Q2is CH,, CHD, CD,, O orS;

[00998] Qsis CHy, CHD, CD,, CHF, CDF, CH(OH) or CD(OH).

[00999] 56. The compound according to technical solution 15, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, and the compound is a compound
of formula (V-2):

Cl

[001000] wherein

[001001] W is CRw or N;

[001002] Rw is selected from H, D, halogen and -NH, alternatively H or D;

[001003] R;’ is H, D, halogen or -NH_, alternatively H or D;

[001004] X3 is CRx2Rx2» or C(O);

[001005] Xe is N or CRxs, alternatively CRxs;

[001006] Rx2 and Rx.- are independently H, D, halogen, -OH, Ci.s alkyl, Ci.6 haloalkyl, Cs.¢ cycloalkyl or 3- to
7-membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated;

[001007] Rxs is H, D or halogen, alternatively H or D;

[001008] ring A is phenyl or 5- to 6-membered heteroaryl, which is optionally substituted with 1 to 6 (e.g., 1, 2,
3,4,50r6)R;

[001009] R is H, D, halogen, -CN, -OH, -C(O)Ra, -NRgRc, -NRAC(O)Rg, -S(0)2Ra, C1-s alkyl, C1-¢ haloalkyl,
Ci-6 alkoxy, Ci6 haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered
heteroaryl; wherein the above groups are optionally substituted with 1to 6 (e.g., 1, 2, 3,4, 5 0r 6) R’;

[001010] wherein each of Ra, Rg and Rc is independently H, D, Ci.6 alkyl, Ci.6 haloalkyl, Cs.s cycloalkyl, 3- to
7-membered heterocyclyl, C,.s alkenyl, C,6 alkynyl, Cs.10 aryl or 5- to 10-membered heteroaryl, or Rg, Rc and
the N atom to which they are attached are taken together to form 3- to 7-membered heterocyclyl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with 1to 6 (e.g., 1, 2, 3,4,50r 6) R’;
[001011] each R’ is independently H, D, halogen, -CN, -OH, Cis alkyl, Ci.s haloalkyl, Ci.s alkoxy, Cis
haloalkoxy, Cs.¢ cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein
the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) R”;

[001012] each R” is independently H, D, halogen, -CN, -OH, Ci.s alkyl, Ci.s haloalkyl, Cis alkoxyCis
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haloalkoxy, Cs.s cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally
substituted with one or more D, up to fully deuterated.
[001013] 57. The compound according to technical solution 56, or a tautomer, a stereoisomer, a prodrug, a

N
N\

N—R
S

crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein ring A is ,
S o
\ \ R N R

S o] N N
T o j'/% j'/% O]
<~ N N R R Z
“%l/\l/R D/R

=N =
SINF or N .

[001014] 58. The compound according to technical solution 56, or a tautomer, a stereoisomer, a prodrug, a

crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein one R is pyrimidin-2-yl,

pyrimidin-4-yl, pyrazin-2-yl, triazinyl or tetrazinyl, which is optionally substituted with 1 to 3 (e.g. 1, 2 or 3) R".
[001015] 59. The compound according to technical solution 15, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, and the compound is a compound

of formula (V-3):

[001016] wherein

[001017] X is N or CRxi, alternatively N;

[001018] Rx1 is H, D, halogen, Ci.s alkyl or C1-6 haloalkyl; wherein the above groups are optionally substituted

with one or more D, up to fully deuterated;

[001019] X; is CRx2Rx2’ or C(0), alternatively CRx2Rx2’;

[001020] Rx2 and Rxz- are independently H, D, halogen, -OH, Ci.6 alkyl or Cy.6 haloalkyl, alternatively H, D,

halogen, Ci.¢ alkyl or C1-6 haloalkyl; wherein the above groups are optionally substituted with one or more D,

up to fully deuterated,

[001021] R;’ is H, D, halogen or -NH_, alternatively H or D;

[001022] Q2is O, S or NR’, alternatively O or S, still alternatively O;

[001023] R’ is H, D, -CN, halogen, Ci.s alkyl, C1.¢ haloalkyl, C1¢ alkoxy, Ci.s haloalkoxy, Cs.s cycloalkyl, 3-

to 7-membered heterocyclyl, Cs.10 aryl or 5- to 10-membered heteroaryl, alternatively H, D, -CN or halogen;
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wherein the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) -CN, halogen, Ci.s alkyl,
C1-6 haloalkyl, C1-6 alkoxy or Ci.¢ haloalkoxy; wherein the above groups are also optionally substituted with one
or more D, up to fully deuterated;

[001024] R is H, D, -C(O)Ra, Ci-6 alkyl, C1. haloalkyl, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Cs.10
aryl or 5- to 10-membered heteroaryl, alternatively H, D, Ci¢ alkyl, C1.6 haloalkyl, Cs.6 cycloalkyl, 3- to 7-
membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups are optionally
substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) R’; wherein the above groups are also optionally substituted with
one or more D, up to fully deuterated;

[001025] Ra is H, D, Ci.6 alkyl, C1- haloalkyl, Cs.6 cycloalkyl or 3- to 7-membered heterocyclyl; wherein the
above groups are optionally substituted with one or more D, up to fully deuterated.

[001026] 60. The compound according to technical solution 59, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

[001027] X1 is N;

[001028] X: is CRx2Rx2;

[001029] Rx2 and Rx2 are independently H or D;

[001030] R:’ is H, D, halogen or -NH_, alternatively H or D;

[001031] Q2is O;

[001032] R is H, D, Et, CH,CF3, isopropyl, CD(CD3)2, cyclopropyl, oxetanyl, pyrazin-2-yl, pyridin-2-yl or
pyrimidin-5-yl.

[001033] 61. The compound according to technical solution 15, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, and the compound is a compound
of formula (V-4):

[001034] wherein

[001035] R:’ is H, D, halogen or -NH_, alternatively H or D;

[001036] X2 is CRx2Rx2» or C(O);

[001037] Rx2 and Rxo- are independently H, D, halogen, -OH, C1.s alkyl, Ci.6 haloalkyl, Cs.¢ cycloalkyl or 3- to
7-membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated,;

[001038] R is H, D, halogen, -CN, -OH, -C(O)Ra, -NRgRc, -NRAC(O)Rg, -S(O)2Ra, C1.6 alkyl, C1.¢ haloalkyl,

C16 alkoxy, Ci6 haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered
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heteroaryl; wherein the above groups are optionally substituted with 1to 6 (e.g., 1, 2, 3, 4, 50r 6) R’;

[001039] wherein each of Ra, Rg and Rc is independently H, D, C1.6 alkyl, C1.6 haloalkyl, Cs.¢ cycloalkyl, 3- to
7-membered heterocyclyl, C,. alkenyl, Ca6 alkynyl, Ce-10 aryl or 5- to 10-membered heteroaryl, or Rg, Rc  and
the N atom to which they are attached are taken together to form 3- to 7-membered heterocyclyl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3,4, 50r 6) R’;
[001040] each R’ is independently H, D, halogen, -CN, -OH, Cis alkyl, Ci. haloalkyl, Ci.s alkoxy, Cis
haloalkoxy, Cs.¢ cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein
the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) R”;

[001041] each R” is independently H, D, halogen, -CN, -OH, Ci.s alkyl, Ci.6 haloalkyl, Cis alkoxyCis
haloalkoxy, Cs.s cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally
substituted with one or more D, up to fully deuterated.

[001042] 62. The compound according to technical solution 61, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

[001043] R:’ is H, D, halogen or -NH_, alternatively H or D;

[001044] X2 is CRx2Rx2;

[001045] Rx2 and Rxz are independently H, D, halogen or -OH;

[001046] R is H, D, -C(O)Ra, -S(0)2Ra, Cis alkyl, Ci6 haloalkyl, Cs. cycloalkyl, 3- to 7-membered
heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups are optionally substituted
with1to 6 (e.g., 1,2, 3,4,50r6) R’;

[001047] wherein each Ra is independently Ci¢ alkyl, C1 haloalkyl, Cs.s cycloalkyl or 3- to 7-membered
heterocyclyl; wherein the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4,5 or 6) R’;
[001048] each R’ is independently H, D, halogen, -CN, -OH, Cis alkyl, Ci.s haloalkyl, Ci.s alkoxy, Cis
haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Cs.10 aryl or 5- to 10-membered heteroaryl; wherein
the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4,5 or 6) R”;

[001049] each R” is independently H, D, halogen, -CN, -OH, Ci.s alkyl, Ci.s haloalkyl, Cis alkoxyCi
haloalkoxy; wherein the above groups are optionally substituted with one or more D, up to fully deuterated.
[001050] 63. The compound according to technical solution 62, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

[001051] R;’ is H, D, halogen or -NH_, alternatively H or D;

[001052] X2 is CRx2Rx2;

[001053] Rx2 and Rxz are independently H, D, halogen or -OH;

[001054] R is H, D, -C(O)Ra, -S(0)2Ra, Cis alkyl, Ci6 haloalkyl, Cs. cycloalkyl, 3- to 7-membered
heterocyclyl or 5- to 10-membered heteroaryl; wherein the above groups are optionally substituted with 1 to 6
(e.g.,1,2,3,4,50r6) R’;

[001055] wherein each Ra is independently Ci6 alkyl, C1¢ haloalkyl or Cs.s cycloalkyl; wherein the above
groups are optionally substituted with 1to 6 (e.g., 1, 2, 3, 4, 50r 6) R’;

[001056] each R’ is independently H, D, halogen, -CN, -OH, Ci3 alkyl, Ci.s haloalkyl, Ci.3 alkoxy, Ci3
haloalkoxy, Cs.¢ cycloalkyl, 3- to 7-membered heterocyclyl, phenyl or 5- to 10-membered heteroaryl; wherein

the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4,5 or 6) R”;
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[001057] each R” is independently H, D, halogen, -CN, -OH, Ci.3 alkyl, Ci.3 haloalkyl, Ci.3 alkoxyCi-3
haloalkoxy; wherein the above groups are optionally substituted with one or more D, up to fully deuterated.
[001058] 64. The compound according to technical solution 63, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

[001059] R;’ is H, D, halogen or -NH_, alternatively H or D;

[001060] X: is CRx2Rx2;

[001061] Rx2 and Rxz are independently H, D, halogen or -OH;

[001062] R is H, D, Ci alkyl, Ci. haloalkyl, Cs¢ cycloalkyl, 3- to 7-membered heterocyclyl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with 1to 6 (e.g., 1, 2, 3,4, 50r 6) R’;
[001063] each R’ is independently H, D, halogen, -CN, -OH, Ci.3 alkyl, Ci.5 haloalkyl, Ci.3 alkoxy, Ci-3
haloalkoxy, Cs.¢ cycloalkyl, 3- to 7-membered heterocyclyl, phenyl or 5- to 10-membered heteroaryl; wherein
the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) R”;

[001064] each R” is independently H, D, halogen, -CN, -OH, Ci.3 alkyl, C1.3 haloalkyl, Ci.3 alkoxy or Ci-3
haloalkoxy; wherein the above groups are optionally substituted with one or more D, up to fully deuterated.
[001065] 65. The compound according to technical solution 15, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, and the compound is a compound
of formula (V-4):

[001066] wherein

[001067] R;” is H, D, halogen or -NH_, alternatively H or D;

[001068] X is CRx2Rx2’ or C(0), alternatively CRx2Rx2’;

[001069] Rx2 and Rx2’ are independently H, D, halogen, Ci.¢ alkyl or C1-¢ haloalkyl; wherein the above groups
are optionally substituted with one or more D, up to fully deuterated;

[001070] R is H, D, -C(O)Ra, C1-6 alkyl or C1.¢ haloalkyl; wherein the above groups are optionally substituted
with one or more D, up to fully deuterated;

[001071] Ra is H, D, C16 alkyl, C16 haloalkyl, Cs.6 cycloalkyl or 3- to 7-membered heterocyclyl.

[001072] 66. The compound according to technical solution 65, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

[001073] R:1’ is H, D, halogen or -NH_, alternatively H or D;

[001074] X is CRx2Rx2;

[001075] Rx2 and Rxz are independently H or D;
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[001076] R is H, D, Et, CH2CF3, isopropyl or CD(CD3)s.

[001077] 67. The compound according to technical solution 15, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, and the compound is a compound
of formula (V-5):

[001078] wherein

[001079] Ry’ is H, D, halogen or -NH_, alternatively H or D;

[001080] X2 is CRx2Rx2" or C(O);

[001081] Rx2 and Rx.- are independently H, D, halogen, -OH, Ci.¢ alkyl, Ci.6 haloalkyl, Cz¢ cycloalkyl or 3- to
7-membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated,;

[001082] P1is N or CRp;

[001083] P2 is N or CRpy;

[001084] Psis N or CRps3;

[001085] P4 is N or CRpy4;

[001086] Rp1, Re2, Res and Res are independently H, D, halogen, -CN, -OH, Ci.6 alkyl, C1 haloalkyl, Ci6
alkoxy, Ci.¢ haloalkoxy, Css cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered
heteroaryl; wherein the above groups are optionally substituted with 1to 6 (e.g. 1, 2, 3, 4, 5 or 6) R”;

[001087] each R” is independently H, D, halogen, -CN, -OH, Ci.s alkyl, Ci.s haloalkyl, Ci.s alkoxyCis
haloalkoxy, Css cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally
substituted with one or more D, up to fully deuterated.

[001088] 68. The compound according to technical solution 67, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

[001089] R;’ is H, D, halogen or -NH_, alternatively H or D;

[001090] X: is CRx2Rx2;

[001091] Rx2 and Rxz are independently H, D, halogen or -OH;

[001092] P1is N or CRp;

[001093] P2 is N or CRpy;

[001094] Psis N or CRps3;
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[001095] P4 is N or CRpy4;

[001096] Rp1, Re2, Rps and Rpa4 are independently H, D, halogen, -CN, C1.3 alkyl, C1.3 haloalkyl, C1.3 alkoxy, Ci-
3 haloalkoxy, Cs.6 cycloalkyl, 3- to 7-membered heterocyclyl, phenyl or 5- or 6-membered heteroaryl; wherein
the above groups are optionally substituted with 1 to 6 (e.g. 1, 2, 3, 4, 5 or 6) R”;

[001097] each R is independently H, D, halogen, -CN, C1-3 alkyl, C1-3 haloalkyl, C1.3 alkoxy or C1.3 haloalkoxy;
wherein the above groups are optionally substituted with one or more D, up to fully deuterated.

[001098] 69. The compound according to technical solution 15, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, and the compound is a compound
of formula (V-5):

[001099] wherein

[001100] R;’ is H, D, halogen or -NH_, alternatively H or D;

[001101] X2 is CRx2Rx2’;

[001102] Rx2 and Rxy are independently H, D, OH, halogen, Ci.s alkyl or Ci.¢ haloalkyl, alternatively H, D,
halogen, Ci.¢ alkyl or C1-6 haloalkyl; wherein the above groups are optionally substituted with one or more D,
up to fully deuterated,;

[001103] P is CRpy;

[001104] P2 is N or CRpy;

[001105] Psis N or CRp3;

[001106] P4 is N or CRp4;

[001107] and alternatively, at least one of Pz and P4 is N;

[001108] Rep1, Re2, Rps and Rea are independently H, D, halogen, -CN, C1-¢ alkyl, C1.¢ haloalkyl, C1.¢ alkoxy, Ci-
¢ haloalkoxy, Cs¢ cycloalkyl, 3- to 7-membered heterocyclyl, Ces.10 aryl or 5- to 10-membered heteroaryl,
alternatively H, D, halogen, -CN, C1.¢ alkyl or C1-¢ haloalkyl; wherein the above groups are optionally substituted
with1to 6 (e.g. 1, 2, 3,4, 50r 6) -CN, halogen, C1.¢ alkyl, C1.¢ haloalkyl, C1.¢ alkoxy or C1.¢ haloalkoxy; wherein
the above groups are also optionally substituted with one or more D, up to fully deuterated;

[001109] or Rp1 and Rez, Rp2 and Res, or Res and Rps, and the atoms to which they are attached are taken together
to form Cs.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups are optionally substituted with 1
to 6 (e.g., 1, 2, 3, 4, 5 or 6) -CN, halogen, C1-6 alkyl, C1.6 haloalkyl, Ci1.¢ alkoxy or Ci.¢ haloalkoxy; wherein the
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above groups are also optionally substituted with one or more D, up to fully deuterated.

[001110] 70. The compound according to technical solution 69, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

[001111] R;’ is H, D, halogen or -NH_, alternatively H or D;

[001112] X: is CRx2Rx2;

[001113] Rx2 and Rxz’ are independently H, D, halogen, C1-s alkyl or C1-6 haloalkyl; wherein the above groups
are optionally substituted with one or more D, up to fully deuterated;

[001114] P1 is CRpy;

[001115] P is CRepy;

[001116] Psis N or CRps3;

[001117] P4 is N or CRp4;

[001118] and at least one of Ps and P4 is N;

[001119] Rp: is H, D, halogen, -CN, Ci¢ alkyl or Ci.¢ haloalkyl; wherein the above groups are optionally
substituted with one or more D, up to fully deuterated,;

[001120] Rpzis H, D, halogen or -CN;

[001121] Resis H, D, Ci6 alkyl or C1-6 haloalkyl; wherein the above groups are optionally substituted with one
or more D, up to fully deuterated;

[001122] Rpais H or D.

[001123] 71. The compound according to technical solution 69, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

[001124] R;’ is H, D, halogen or -NH_, alternatively H or D;

[001125] X: is CRx2Rx2;

[001126] Rx2 and Rxz are independently H or D;

[001127] P1 is CRey;

[001128] P is CRepy;

[001129] Psis N or CRpg3;

[001130] P4 is N or CRpy4;

[001131] and at least one of Ps and P4 is N;

[001132] Re1is H, D, -CN or Me;

[001133] Re2is H, D, F or -CN;

[001134] Rpszis H, D or Me;

[001135] Rpsiis H or D.

[001136] 72. The compound according to technical solution 15, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, and the compound is a compound
of formula (V-5):
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[001137] wherein

[001138] R;’ is H, D, halogen or -NH_, alternatively H or D;

[001139] X; is CRx2Rx2;

[001140] Rx2 and Rxz’ are independently H, D, halogen, C1.¢ alkyl or C1-¢ haloalkyl; wherein the above groups
are optionally substituted with one or more D, up to fully deuterated;

[001141] P1 is CRey;

[001142] P2 is N or CRpy;

[001143] Psis N or CRp3;

[001144] P4 is CRpa;

[001145] Rp1, Rp2, Res and Rps are independently H, D, halogen, -CN, Ci.¢ alkyl or Ci1.¢ haloalkyl; wherein the
above groups are optionally substituted with one or more D, up to fully deuterated.

[001146] 73. The compound according to technical solution 72, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

[001147] R:’ is H, D, halogen or -NH_, alternatively H or D;

[001148] X2 is CRx2Rx2’;

[001149] Rx2 and Rxz- are independently H or D;

[001150] P is CRey;

[001151] P2 is N or CRpy;

[001152] Psis N or CRpg3;

[001153] P4 is CRpa;

[001154] Rep: is H or D;

[001155] Rpzis H or D;

[001156] Resis H or D;

[001157] Rpais H or D.

[001158] 74. The compound according to technical solution 15, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, and the compound is a compound
of formula (V-6):
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[001159] wherein

[001160] R:’ is H, D, halogen or -NH_, alternatively H or D;

[001161] X; is CRx2Rx2 or C(O);

[001162] Rx2 and Rx.- are independently H, D, halogen, -OH, Ci.s alkyl, Ci.¢ haloalkyl, Cs.¢ cycloalkyl or 3- to
7-membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated;

[001163] Rp1, Rp2 and Res are independently H, D, halogen, -CN, -OH, C1¢ alkyl, C1¢ haloalkyl, C1.s alkoxy,
C16 haloalkoxy, Cs6 cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl;
wherein the above groups are optionally substituted with 1 to 6 (e.g. 1, 2, 3, 4, 5 or 6) R”;

[001164] each R” is independently H, D, halogen, -CN, -OH, Ci.s alkyl, Ci.s haloalkyl, Cis alkoxyCis
haloalkoxy, Css cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally
substituted with one or more D, up to fully deuterated.

[001165] 75. The compound according to technical solution 74, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

[001166] R:’ is H, D, halogen or -NH_, alternatively H or D;

[001167] X2 is CRx2Rx2;

[001168] Rx2 and Rxz are independently H, D, halogen or -OH;

[001169] Rp1, Re2 and Res are independently H, D, halogen, -CN, Ci.3 alkyl, Ci1-3 haloalkyl, Ci-3 alkoxy, Ci-3
haloalkoxy, Cs.¢ cycloalkyl, 3- to 7-membered heterocyclyl, phenyl or 5- or 6-membered heteroaryl; wherein the
above groups are optionally substituted with 1to 6 (e.g. 1, 2, 3, 4, 5 or 6) R”;

[001170] each R is independently H, D, halogen, -CN, C1-3 alkyl, C1-3 haloalkyl, C1.3 alkoxy or C1.3 haloalkoxy;
wherein the above groups are optionally substituted with one or more D, up to fully deuterated.

[001171] 76. The compound according to technical solution 74, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

[001172] R:’” is H, D, halogen or -NH_, alternatively H or D;

[001173] X, is CRx2Rx2’;

[001174] Rx2 and Rxz are independently H, D, halogen or -OH;
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[001175] Re1 is H, D, halogen, -CN, Ci.3 alkyl, C1-3 haloalkyl, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl,
phenyl or 5- or 6-membered heteroaryl; wherein the above groups are optionally substituted with 1 to 6 (e.g. 1,
2,3,4,50r6) R”;

[001176] Rpzis H;

[001177] Res is H, C1-3 alkyl or C1.3 haloalkyl; wherein the above groups are optionally substituted with 1 to 6
(e.g.1,2,3,4,50r6) R”;

[001178] each R is independently H, D, halogen, -CN, C1-3 alkyl, C1-3 haloalkyl, C1.3 alkoxy or C1.3 haloalkoxy;
wherein the above groups are optionally substituted with one or more D, up to fully deuterated.

[001179] 77. The compound according to technical solution 74, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

[001180] R;’ is H, D, halogen or -NH_, alternatively H or D;

[001181] Xz is CRx2Rx2;

[001182] Rx2 and Rx2 are independently H, D, halogen or -OH;

[001183] Rp:1 and Res are H;

[001184] Rpz is H, D, halogen, -CN, Ci.3 alkyl, C1.3 haloalkyl, C1.3 alkoxy, Ci-3 haloalkoxy, Cs.¢ cycloalkyl, 3-
to 7-membered heterocyclyl, phenyl or 5- or 6-membered heteroaryl; wherein the above groups are optionally
substituted with 1 to 6 (e.g. 1, 2, 3, 4,5 0r 6) R”;

[001185] each R is independently H, D, halogen, -CN, C1-3 alkyl, C1-3 haloalkyl, C1.3 alkoxy or C1.3 haloalkoxy;
wherein the above groups are optionally substituted with one or more D, up to fully deuterated.

[001186] 78. The compound according to technical solution 77, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

[001187] R:1’” is H, D, halogen or -NH_, alternatively H or D;

[001188] X2 is CRx2Rx2;

[001189] Rx2 and Rx2 are independently H, D, halogen or -OH;

[001190] Rp:1 and Rps are H;

[001191] Rpz is H, D, halogen, -CN, Ci.3 alkyl, C1.3 haloalkyl, C1.3 alkoxy, Ci-3 haloalkoxy, 3- to 7-membered
heterocyclyl or phenyl; wherein the above groups are optionally substituted with 1 to 6 (e.g. 1, 2, 3, 4, 5 or 6)
R”;

[001192] each R” is independently H, D, halogen, -CN, C1-3 alkyl, C1-3 haloalkyl, C1.3 alkoxy or C1.3 haloalkoxy;
wherein the above groups are optionally substituted with one or more D, up to fully deuterated.

[001193] 79. The compound according to technical solution 78, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

[001194] R;’ is H, D, halogen or -NH_, alternatively H or D;

[001195] X; is CRx2Rx2;

[001196] Rx2 and Rxz are independently H, D, halogen or -OH;

[001197] Rp1 and Res are H;

[001198] Rpz is H, D, halogen, -CN, Ci.3 alkyl, C1-3 haloalkyl, C1.3 alkoxy, Ci-3 haloalkoxy or phenyl; wherein
the above groups are optionally substituted with one or more D, up to fully deuterated.

[001199] 80. The compound according to technical solution 15, or a tautomer, a stereoisomer, a prodrug, a
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crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, and the compound is a compound
of formula (V-6):

[001200] wherein

[001201] R;’ is H, D, halogen or -NH_, alternatively H or D;

[001202] X2 is CRx2Rx2;

[001203] Rx2 and Rx are independently H, D, halogen, OH, Ci.s alkyl or Ci1.6 haloalkyl, alternatively H, D,
halogen, Ci.¢ alkyl or C1-6 haloalkyl; wherein the above groups are optionally substituted with one or more D,
up to fully deuterated,

[001204] Rp1, Re2 and Res are independently H, D, halogen, -CN, Ci.6 alkyl, Ci1-6 haloalkyl, Ci.6 alkoxy, Ci6
haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Ces.10 aryl or 5- to 10-membered heteroaryl,
alternatively H, D, halogen, -CN, C1.¢ alkyl or C1-¢ haloalkyl; wherein the above groups are optionally substituted
with1to 6 (e.g. 1, 2, 3,4, 50r 6) -CN, halogen, C1.¢ alkyl, C1.¢ haloalkyl, C1.6 alkoxy or C1.¢ haloalkoxy; wherein
the above groups are also optionally substituted with one or more D, up to fully deuterated;

[001205] or Re1 and Rpz, or Rpz and Rps and the atoms to which they are attached are taken together to form Ce.
10 aryl or 5- to 10-membered heteroaryl; wherein the above groups are optionally substituted with 1 to 6 (e.g., 1,
2,3,4,50r6) -CN, halogen, C1. alkyl, C1¢ haloalkyl, C1-¢ alkoxy or C1.¢ haloalkoxy; wherein the above groups
are also optionally substituted with one or more D, up to fully deuterated.

[001206] 81. The compound according to technical solution 80, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

[001207] R;’ is H, D, halogen or -NH_, alternatively H or D;

[001208] X: is CRx2Rx2;

[001209] Rx2 and Rxz’ are independently H, D, halogen, Ci-s alkyl or C1-6 haloalkyl; wherein the above groups
are optionally substituted with one or more D, up to fully deuterated;

[001210] Rp:1 is H, D, halogen, -CN, Ci alkyl or Ci.¢ haloalkyl; wherein the above groups are optionally
substituted with one or more D, up to fully deuterated;

[001211] Rpzis H, D, halogen or -CN;

[001212] Resis H, D, C1 alkyl or C1-¢ haloalkyl; wherein the above groups are optionally substituted with one
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or more D, up to fully deuterated.

[001213] 82. The compound according to technical solution 80, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

[001214] R;’ is H, D, halogen or -NH_, alternatively H or D;

[001215] X: is CRx2Rx2;

[001216] Rx2 and Rxz are independently H or D;

[001217] Rp1is H, D, -CN or Me;

[001218] Rpzis H, D, For -CN;

[001219] Rpsis H, D or Me.

[001220] 83. The compound according to technical solution 15, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, and the compound is a compound
of formula (V1):

(V1)

[001221] wherein

[001222] W is CRw or N;

[001223] Rw is selected from H, D, halogen and -NH, alternatively H or D;

[001224] R;’ is H, D, halogen or -NH_, alternatively H or D;

[001225] X; is CRx2Rx2 or C(O);

[001226] Xe is N or CRxs, alternatively CRxs;

[001227] Rx2 and Rx. are independently H, D, halogen, -OH, Ci.¢ alkyl, Ci.6 haloalkyl, Cz¢ cycloalkyl or 3- to
7-membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated,

[001228] Rxs is H, D or halogen, alternatively H or D;

[001229] ring A is phenyl or 5- to 6-membered heteroaryl, which is optionally substituted with 1 to 4 (e.g., 1, 2,
3ord)R;

[001230] R is H, D, halogen, -CN, -OH, -C(O)Ra, -NRgR¢, -NRAC(O)Rg, -S(0)2Ra, C1-s alkyl, C1-6 haloalkyl,
C1-6 alkoxy, Ci6 haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered
heteroaryl; wherein the above groups are optionally substituted with 1to 6 (e.g., 1, 2, 3, 4, 50or 6) R’;

[001231] wherein each of Ra, Rg and Rc is independently H, D, Ci.6 alkyl, C1.6 haloalkyl, Cs.s cycloalkyl, 3- to
7-membered heterocyclyl, C, alkenyl, Co6 alkynyl, Cs-10 aryl or 5- to 10-membered heteroaryl, or Rg, Rc and
the N atom to which they are attached are taken together to form 3- to 7-membered heterocyclyl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with 1to 6 (e.g., 1, 2, 3, 4,5 0or 6) R’;
[001232] each R’ is independently H, D, halogen, -CN, -OH, Cis alkyl, Ci.s haloalkyl, Ci.s alkoxy, Cis
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haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Cs.10 aryl or 5- to 10-membered heteroaryl; wherein
the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4,5 or 6) R”;

[001233] each R” is independently H, D, halogen, -CN, -OH, Ci.s alkyl, Ci.s haloalkyl, Ci.s alkoxyCis
haloalkoxy, Cs.s cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally
substituted with one or more D, up to fully deuterated.

[001234] 84. The compound according to technical solution 83, or a tautomer, a stereoisomer, a prodrug, a

crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein ring A is
S o)
\ \ R N R
S o] N N
® [ N
| /R | )R |
N N R R %
R R

)OSl

N ~

or N .

[001235] 85. The compound according to technical solution 83, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein one R is pyrimidin-2-yl,
pyrimidin-4-yl, pyrazin-2-yl, triazinyl or tetrazinyl, which is optionally substituted with 1 to 3 (e.g. 1, 2 or 3) R".
[001236] 86. The compound according to technical solution 15, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, and the compound is a compound
of formula (V1-1):

[001237] wherein

[001238] R;’ is H, D, halogen or -NH_, alternatively H or D;

[001239] X; is CRx2Rx2" or C(O);

[001240] Rx2 and Rx. are independently H, D, halogen, -OH, Ci.¢ alkyl, Ci.6 haloalkyl, Cz¢ cycloalkyl or 3- to
7-membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated,;

[001241] R is H, D, halogen, -CN, -OH, -C(O)Ra, -NRgR¢, -NRAC(O)Rg, -S(0)2Ra, C1-s alkyl, C1-6 haloalkyl,
Ci-6 alkoxy, Ci6 haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered
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heteroaryl; wherein the above groups are optionally substituted with 1to 6 (e.g., 1, 2, 3, 4, 50r 6) R’;

[001242] wherein each of Ra, Rg and Rc is independently H, D, C1.6 alkyl, C1.6 haloalkyl, Cs.¢ cycloalkyl, 3- to
7-membered heterocyclyl, C,. alkenyl, Co6 alkynyl, Cs.10 aryl or 5- to 10-membered heteroaryl, or Rg, Rc and
the N atom to which they are attached are taken together to form 3- to 7-membered heterocyclyl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3,4, 50r 6) R’;
[001243] each R’ is independently H, D, halogen, -CN, -OH, Ci alkyl, Ci. haloalkyl, Ci.s alkoxy, Cis
haloalkoxy, Cs.¢ cycloalkyl, 3- to 7-membered heterocyclyl, Ces.10 aryl or 5- to 10-membered heteroaryl; wherein
the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) R”;

[001244] each R” is independently H, D, halogen, -CN, -OH, Ci.s alkyl, Ci.6 haloalkyl, Cis alkoxyCis
haloalkoxy, Cs.s cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally
substituted with one or more D, up to fully deuterated.

[001245] 87. The compound according to technical solution 86, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

[001246] R:’ is H, D, halogen or -NH_, alternatively H or D;

[001247] Xz is CRx2Rx2;

[001248] Rx2 and Rxz are independently H, D, halogen or -OH;

[001249] R is H, D, -C(O)Ra, -S(0)2Ra, Cis alkyl, Ci6 haloalkyl, Cs. cycloalkyl, 3- to 7-membered
heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups are optionally substituted
with1to6 (e.g., 1,2, 3,4,50r6) R’;

[001250] wherein each Ra is independently Ci¢ alkyl, C1¢ haloalkyl, Cs.s cycloalkyl or 3- to 7-membered
heterocyclyl; wherein the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3,4, 5 or 6) R’;
[001251] each R’ is independently H, D, halogen, -CN, -OH, Cis alkyl, Ci.6 haloalkyl, Ci.s alkoxy, Cis
haloalkoxy, Cs.¢ cycloalkyl, 3- to 7-membered heterocyclyl, Cs.10 aryl or 5- to 10-membered heteroaryl; wherein
the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) R”;

[001252] each R” is independently H, D, halogen, -CN, -OH, Ci.s alkyl, Ci.s haloalkyl, Ci.s alkoxyCi
haloalkoxy; wherein the above groups are optionally substituted with one or more D, up to fully deuterated.
[001253] 88. The compound according to technical solution 87, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

[001254] R:’ is H, D, halogen or -NH_, alternatively H or D;

[001255] X2 is CRx2Rx2;

[001256] Rx2 and Rxz are independently H, D, halogen or -OH;

[001257] R is H, D, -C(O)Ra, -S(0):Ra, Cis alkyl, Ci6 haloalkyl, Cs. cycloalkyl, 3- to 7-membered
heterocyclyl or 5- to 10-membered heteroaryl; wherein the above groups are optionally substituted with 1 to 6
(e.g.,1,2,3,4,50r6) R’;

[001258] wherein each Ra is independently Ci6 alkyl, C1¢ haloalkyl or Cs.s cycloalkyl; wherein the above
groups are optionally substituted with 1to 6 (e.g., 1, 2, 3, 4, 50r 6) R’;

[001259] each R’ is independently H, D, halogen, -CN, -OH, Ci3 alkyl, Ci.s haloalkyl, Ci.3 alkoxy, Ci3
haloalkoxy, Cs.¢ cycloalkyl, 3- to 7-membered heterocyclyl, phenyl or 5- to 10-membered heteroaryl; wherein

the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4,5 or 6) R”;
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[001260] each R” is independently H, D, halogen, -CN, -OH, Ci.3 alkyl, Ci3 haloalkyl, Ci.3 alkoxyCi-3
haloalkoxy; wherein the above groups are optionally substituted with one or more D, up to fully deuterated.
[001261] 89. The compound according to technical solution 88, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

[001262] R:’ is H, D, halogen or -NH_, alternatively H or D;

[001263] X is CRx2Rx2;

[001264] Rx2 and Rxz are independently H, D, halogen or -OH;

[001265] R is H, D, Ci alkyl, Ci.¢ haloalkyl, Cs¢ cycloalkyl, 3- to 7-membered heterocyclyl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with 1to 6 (e.g., 1, 2, 3,4, 50r 6) R’;
[001266] each R’ is independently H, D, halogen, -CN, -OH, Ci.3 alkyl, Ci.5 haloalkyl, Ci.3 alkoxy, Ci-3
haloalkoxy, Cs.¢ cycloalkyl, 3- to 7-membered heterocyclyl, phenyl or 5- to 10-membered heteroaryl; wherein
the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) R”;

[001267] each R” is independently H, D, halogen, -CN, -OH, Ci.3 alkyl, C1.3 haloalkyl, Ci.3 alkoxy or Ci-3
haloalkoxy; wherein the above groups are optionally substituted with one or more D, up to fully deuterated.
[001268] 90. The compound according to technical solution 15, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, and the compound is a compound
of formula (V1-2):

[001269] wherein

[001270] R:’ is H, D, halogen or -NH_, alternatively H or D;

[001271] X2 is CRx2Rx2 or C(O);

[001272] Rx2 and Rx2- are independently H, D, halogen, -OH, Ci.s alkyl, Ci.6 haloalkyl, Cs.¢ cycloalkyl or 3- to
7-membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated;

[001273] Py is N or CRpy;

[001274] P2 is N or CRpy;

[001275] Psis N or CRp3;

[001276] P4 is N or CRp4;

[001277] Rp1, Re2, Res and Rps are independently H, D, halogen, -CN, -OH, Cy.s alkyl, Ci¢ haloalkyl, Ci6
alkoxy, Ci.s haloalkoxy, Css cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered
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heteroaryl; wherein the above groups are optionally substituted with 1to 6 (e.g. 1, 2, 3, 4, 5 or 6) R”;

[001278] each R” is independently H, D, halogen, -CN, -OH, Ci.s alkyl, Ci.s haloalkyl, Cis alkoxyCis
haloalkoxy, Css cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally
substituted with one or more D, up to fully deuterated.

[001279] 91. The compound according to technical solution 90, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

[001280] R:’ is H, D, halogen or -NH_, alternatively H or D;

[001281] X2 is CRx2Rx2’;

[001282] Rx2 and Rxz are independently H, D, halogen or -OH;

[001283] P1is N or CRpy;

[001284] P2 is N or CRpy;

[001285] Psis N or CRp3;

[001286] P4 is N or CRps;

[001287] Rep1, Re2, Rps and Reas are independently H, D, halogen, -CN, C1-3 alkyl, C1.3 haloalkyl, C1.3 alkoxy, Ci-
3 haloalkoxy, Cs.¢ cycloalkyl, 3- to 7-membered heterocyclyl, phenyl or 5- or 6-membered heteroaryl; wherein
the above groups are optionally substituted with 1 to 6 (e.g. 1, 2, 3, 4, 5 or 6) R”;

[001288] each R” is independently H, D, halogen, -CN, C1-3 alkyl, C1-3 haloalkyl, C1.3 alkoxy or C1.3 haloalkoxy;
wherein the above groups are optionally substituted with one or more D, up to fully deuterated.

[001289] 92. The compound according to technical solution 15, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, and the compound is a compound
of formula (V1-3):

[001290] wherein

[001291] Ry’ is H, D, halogen or -NH_, alternatively H or D;

[001292] X; is CRx2Rx2" or C(O);

[001293] Rx2 and Rx- are independently H, D, halogen, -OH, Ci.s alkyl, Ci.¢ haloalkyl, Cs.¢ cycloalkyl or 3- to
7-membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated,

[001294] Rp1, Re2 and Res are independently H, D, halogen, -CN, -OH, C1¢ alkyl, C1¢ haloalkyl, C1.¢ alkoxy,
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C16 haloalkoxy, Cs6 cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl;
wherein the above groups are optionally substituted with 1 to 6 (e.g. 1, 2, 3, 4, 5 or 6) R”;

[001295] each R” is independently H, D, halogen, -CN, -OH, Ci.s alkyl, Ci.s haloalkyl, Ci.s alkoxyCis
haloalkoxy, Cs.s cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally
substituted with one or more D, up to fully deuterated.

[001296] 93. The compound according to technical solution 92, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

[001297] R:’ is H, D, halogen or -NH_, alternatively H or D;

[001298] X: is CRx2Rx2;

[001299] Rx2 and Rxz are independently H, D, halogen or -OH;

[001300] Rp1, Re2 and Res are independently H, D, halogen, -CN, Ci.3 alkyl, Ci1-3 haloalkyl, Ci-3 alkoxy, Ci-3
haloalkoxy, Cs.¢ cycloalkyl, 3- to 7-membered heterocyclyl, phenyl or 5- or 6-membered heteroaryl; wherein the
above groups are optionally substituted with 1 to 6 (e.g. 1, 2, 3, 4, 5 or 6) R”;

[001301] each R” is independently H, D, halogen, -CN, C1-3 alkyl, C1-3 haloalkyl, C1.3 alkoxy or C1.3 haloalkoxy;
wherein the above groups are optionally substituted with one or more D, up to fully deuterated.

[001302] 94. The compound according to technical solution 92, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

[001303] R:’ is H, D, halogen or -NH_, alternatively H or D;

[001304] X: is CRx2Rx2;

[001305] Rx2 and Rxz are independently H, D, halogen or -OH;

[001306] Re: is H, D, halogen, -CN, Ci.3 alkyl, C1-3 haloalkyl, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl,
phenyl or 5- or 6-membered heteroaryl; wherein the above groups are optionally substituted with 1 to 6 (e.g. 1,
2,3,4,50r6) R”;

[001307] Rpz is H;

[001308] Res is H, C1-3 alkyl or C1.3 haloalkyl; wherein the above groups are optionally substituted with 1 to 6
(e.g.1,2,3,4,50r6) R”;

[001309] each R” is independently H, D, halogen, -CN, C1-3 alkyl, C1-3 haloalkyl, C1.3 alkoxy or C1.3 haloalkoxy;
wherein the above groups are optionally substituted with one or more D, up to fully deuterated.

[001310] 95. The compound according to technical solution 92, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

[001311] R;’ is H, D, halogen or -NH_, alternatively H or D;

[001312] X; is CRx2Rx2;

[001313] Rx2 and Rxz are independently H, D, halogen or -OH;

[001314] Rp1 and Rps are H;

[001315] Rpzis H, D, halogen, -CN, Ci.3 alkyl, C1-3 haloalkyl, C1.3 alkoxy, Ci-3 haloalkoxy, Cs.¢ cycloalkyl, 3-
to 7-membered heterocyclyl, phenyl or 5- or 6-membered heteroaryl; wherein the above groups are optionally
substituted with 1 to 6 (e.g. 1, 2, 3,4, 50r 6) R”;

[001316] each R” is independently H, D, halogen, -CN, C1-3 alkyl, C1-3 haloalkyl, C1.3 alkoxy or C1.3 haloalkoxy;

wherein the above groups are optionally substituted with one or more D, up to fully deuterated.
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[001317] 96. The compound according to technical solution 95, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

[001318] R:’ is H, D, halogen or -NH_, alternatively H or D;

[001319] Xz is CRx2Rx2;

[001320] Rx2 and Rxz are independently H, D, halogen or -OH;

[001321] Rp; and Rps are H;

[001322] Rpz is H, D, halogen, -CN, Ci.3 alkyl, C1.3 haloalkyl, Ci.3 alkoxy, Ci-3 haloalkoxy, 3- to 7-membered
heterocyclyl or phenyl; wherein the above groups are optionally substituted with 1 to 6 (e.g. 1, 2, 3, 4, 5 or 6)
R,

[001323] each R” is independently H, D, halogen, -CN, C1-3 alkyl, C1-3 haloalkyl, C1.3 alkoxy or C1.3 haloalkoxy;
wherein the above groups are optionally substituted with one or more D, up to fully deuterated.

[001324] 97. The compound according to technical solution 96, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

[001325] R:’ is H, D, halogen or -NH_, alternatively H or D;

[001326] X2 is CRx2Rx2;

[001327] Rx2 and Rxz are independently H, D, halogen or -OH;

[001328] Rp1 and Rps are H;

[001329] Rpz is H, D, halogen, -CN, Ci.3 alkyl, C1-3 haloalkyl, C1.3 alkoxy, Ci-3 haloalkoxy or phenyl; wherein
the above groups are optionally substituted with one or more D, up to fully deuterated.

[001330] 98. The compound according to technical solution 15, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, and the compound is a compound
of formula (V1I):

(v

[001331] wherein

[001332] W is CRw or N;

[001333] Rw is selected from H, D, halogen and -NH, alternatively H or D;

[001334] R;’ is H, D, halogen or -NH_, alternatively H or D;

[001335] Xj is N or CRxj, alternatively N;

[001336] Xe is N or CRxs, alternatively CRxs;

[001337] Rx1 is H, D, halogen, Ci1.6 alkyl or C1-¢ haloalkyl; wherein the above groups are optionally substituted
with one or more D, up to fully deuterated;

[001338] X2 is CRx2Rx2’ or C(0), alternatively CRx2Rx2;
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[001339] Rx2 and Rx.- are independently H, D, halogen, -OH, Ci.s alkyl, Ci.¢ haloalkyl, Cs.¢ cycloalkyl or 3- to

7-membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully

deuterated;

[001340] Rxs is H, D or halogen, alternatively H or D;

[001341] ring A is phenyl or 5- to 6-membered heteroaryl, which is optionally substituted with 1 to 4 (e.g., 1, 2,

3ord)R;

[001342] R is H, D, halogen, -CN, -OH, -C(O)Ra, -NRgR¢, -NRAC(O)Rg, -S(0)2Ra, C1-s alkyl, C1-¢ haloalkyl,

Ci6 alkoxy, Ci6 haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered

heteroaryl; wherein the above groups are optionally substituted with 1to 6 (e.g., 1, 2, 3,4, 5 0r 6) R’;

[001343] wherein each of Ra, Rg and Rc is independently H, D, Ci.6 alkyl, C1.6 haloalkyl, Cs.s cycloalkyl, 3- to

7-membered heterocyclyl, C,.s alkenyl, Co6 alkynyl, Cs-10 aryl or 5- to 10-membered heteroaryl, or Rg, Rc and

the N atom to which they are attached are taken together to form 3- to 7-membered heterocyclyl or 5- to 10-

membered heteroaryl; wherein the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3,4,50r 6) R’;

[001344] each R* is independently H, D, halogen, -CN, -OH, oxo, -NRAC(O)Rs, C1. alkyl, C1¢ haloalkyl, C1.

¢ alkoxy, Ci.s haloalkoxy, Css cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered

heteroaryl, or two R* and the atom(s) to which they are attached are taken together to form Cs.g cycloalkyl or 4-

to 10-membered heterocyclyl; wherein the above groups are optionally substituted with 1to 6 (e.g., 1, 2, 3,4, 5

or6) R’;

[001345] each R’ is independently H, D, halogen, -CN, -OH, Ci alkyl, Ci.¢ haloalkyl, Ci.s alkoxy, Cis

haloalkoxy, Cs.¢ cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein

the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) R”;

[001346] each R” is independently H, D, halogen, -CN, -OH, Ci.s alkyl, Ci.s haloalkyl, Cis alkoxyCis

haloalkoxy, Css cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally

substituted with one or more D, up to fully deuterated.

[001347] 99. The compound according to technical solution 98, or a tautomer, a stereoisomer, a prodrug, a
N—R

=
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein ring A is ,

s 0
\ \
s 0 Y Y R Na R
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o T X X T 0
R R
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= or N/.

[001348] 100. The compound according to technical solution 98, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein one R is pyrimidin-2-yl,
pyrimidin-4-yl, pyrazin-2-yl, triazinyl or tetrazinyl, which is optionally substituted with 1 to 3 (e.g. 1, 2 or 3) R".
[001349] 101. The compound according to technical solution 15, or a tautomer, a stereoisomer, a prodrug, a

crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, and the compound is a compound
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of formula (VI1I-1):

(VII-1)

[001350] wherein

[001351] R;’ is H, D, halogen or -NH_, alternatively H or D;

[001352] X; is N or CRxi, alternatively N;

[001353] Rx1 is H, D, halogen, Ci.6 alkyl or Ci1- haloalkyl; wherein the above groups are optionally substituted
with one or more D, up to fully deuterated;

[001354] X; is CRx2Rx2’ or C(0), alternatively CRx2Rx2;

[001355] Rx2 and Rx- are independently H, D, halogen, -OH, Ci.s alkyl, Ci.6 haloalkyl, Cs.¢ cycloalkyl or 3- to
7-membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated;

[001356] R is H, D, halogen, -CN, -OH, -C(O)Ra, -NRgRc, -NRAC(O)Rg, -S(0)2Ra, C1-6 alkyl, C1-¢ haloalkyl,
C16 alkoxy, Ci6 haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered
heteroaryl, alternatively H, D, C1.6 alkyl, C1-6 haloalkyl, Cs.10 aryl or 5- to 10-membered heteroaryl; wherein the
above groups are optionally substituted with 1to 6 (e.g., 1, 2, 3, 4, 5 or 6) R’;

[001357] each R* is independently H, D, halogen, -CN, -OH, oxo, -NRAC(O)Rg, C1. alkyl, C1¢ haloalkyl, C1.
6 alkoxy, Ci.s haloalkoxy, Css cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered
heteroaryl, or two R* and the atom to which they are attached are taken together to form Cs.g cycloalkyl or 4- to
10-membered heterocyclyl; wherein the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or
6) R’;

[001358] each R’ is independently H, D, halogen, -CN, -OH, Cis alkyl, Ci. haloalkyl, Ci.s alkoxy, Cis
haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl;
[001359] wherein each of Ra, Rg and Rc is independently H, D, Ci.6 alkyl, C1.6 haloalkyl, Cs.s cycloalkyl, 3- to
7-membered heterocyclyl, C,. alkenyl, Co6 alkynyl, Ce.10 aryl or 5- to 10-membered heteroaryl, or Rg, Rc and
the N atom to which they are attached are taken together to form 3- to 7-membered heterocyclyl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with 1to 6 (e.g., 1,2, 3,4,50r 6) R’.
[001360] 102. The compound according to technical solution 15, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, and the compound is a compound
of formula (V11-2):
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(VII-2)

[001361] wherein

[001362] R:’ is H, D, halogen or -NH_, alternatively H or D;

[001363] X is CRx2Rx2’ or C(0), alternatively CRx2Rx2’;

[001364] Rx2 and Rxz’ are independently H, D, halogen, C1.¢ alkyl or C1-¢ haloalkyl; wherein the above groups
are optionally substituted with one or more D, up to fully deuterated;

[001365] each R* is independently H, D, halogen, C1-¢ alkyl or Cy.¢ haloalkyl, or two R* and the atom to which
they are attached are taken together to form Cs.g cycloalkyl or 4- to 10-membered heterocyclyl; wherein the
above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) R’;

[001366] each R’ is independently H, D, halogen, -CN, -OH, Ci.¢ alkyl or C1.¢ haloalkyl;

[001367] Rp1, Re2 and Rps are independently H, D, halogen, -CN, Ci. alkyl, Ci¢ haloalkyl, Ci¢ alkoxy, Ci6
haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Cs.10 aryl or 5- to 10-membered heteroaryl,
alternatively H, D, halogen, -CN, C1.¢ alkyl or C1-¢ haloalkyl; wherein the above groups are optionally substituted
with1to 6 (e.g. 1, 2, 3,4, 50r 6) -CN, halogen, C1.¢ alkyl, C1.¢ haloalkyl, C1.¢ alkoxy or C1.¢ haloalkoxy; wherein
the above groups are also optionally substituted with one or more D, up to fully deuterated;

[001368] or Re1 and Rpz, or Rpz and Rps and the atoms to which they are attached are taken together to form Ce.
10 aryl or 5- to 10-membered heteroaryl; wherein the above groups are optionally substituted with 1 to 6 (e.g., 1,
2,3,4,50r6) -CN, halogen, Ci.6 alkyl, C1¢ haloalkyl, Ci1-¢ alkoxy or Ci-¢ haloalkoxy; wherein the above groups
are also optionally substituted with one or more D, up to fully deuterated.

[001369] 103. The compound according to technical solution 15, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, and the compound is a compound
of formula (VI1I1):
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/&0 (Vi)

[001370] wherein

[001371] W is CRw or N;

[001372] Rw is selected from H, D, halogen and -NH, alternatively H or D;

[001373] R:’” is H, D, halogen or -NH_, alternatively H or D;

[001374] X is CRx2Rx2 or C(O);

[001375] Xe is N or CRxs, alternatively CRxs;

[001376] Rx2 and Rx.- are independently H, D, halogen, -OH, Ci.s alkyl, Ci.¢ haloalkyl, Cs.¢ cycloalkyl or 3- to
7-membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated;

[001377] Rxs is H, D or halogen, alternatively H or D;

[001378] ring A is phenyl or 5- to 6-membered heteroaryl, which is optionally substituted with 1 to 4 (e.g., 1, 2,
3ord)R;

[001379] R is H, D, halogen, -CN, -OH, -C(O)Ra, -NRgR¢, -NRAC(O)Rg, -S(0)2Ra, C1-s alkyl, C1-¢ haloalkyl,
Ci6 alkoxy, Ci6 haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered
heteroaryl; wherein the above groups are optionally substituted with 1to 6 (e.g., 1, 2, 3,4, 5 0r 6) R’;

[001380] wherein each of Ra, Rg and Rc is independently H, D, Ci.6 alkyl, Ci.6 haloalkyl, Cs.s cycloalkyl, 3- to
7-membered heterocyclyl, C,.s alkenyl, Co6 alkynyl, Ce.10 aryl or 5- to 10-membered heteroaryl, or Rg, Rc and
the N atom to which they are attached are taken together to form 3- to 7-membered heterocyclyl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3,4,50r 6) R’;
[001381] each R’ is independently H, D, halogen, -CN, -OH, Cis alkyl, Ci.s haloalkyl, Ci.s alkoxy, Cis
haloalkoxy, Cs.¢ cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein
the above groups are optionally substituted with 1 to 6 (e.g., 1, 2, 3, 4, 5 or 6) R”;

[001382] each R” is independently H, D, halogen, -CN, -OH, Ci.s alkyl, Ci.s haloalkyl, Cis alkoxyCis
haloalkoxy, Cs.s cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally
substituted with one or more D, up to fully deuterated.

[001383] 104. The compound according to technical solution 103, or a tautomer, a stereoisomer, a prodrug, a

crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein ring A is
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or N
[001384] 105. The compound according to technical solution 103, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein one R is pyrimidin-2-yl,
pyrimidin-4-yl, pyrazin-2-yl, triazinyl or tetrazinyl, which is optionally substituted with 1 to 3 (e.g., 1, 2 or 3)
R’.
[001385] 106. A compound, or a tautomer, a stereoisomer, a prodrug, a crystal form, a pharmaceutically

acceptable salt, a hydrate or a solvate thereof, wherein the compound is selected from:
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[001386] 107. A pharmaceutical composition, comprising the compound according to any one of technical

119



solutions 1 to 106, or a tautomer, a stereoisomer, a prodrug, a crystal form, a pharmaceutically acceptable salt,
a hydrate or a solvate thereof, and a pharmaceutically acceptable excipient, and optionally, other therapeutic
agent(s).

[001387] 108. A unit dosage form, comprising the pharmaceutical composition according to technical solution
107.

[001388] 109. Use of the compound according to any one of technical solutions 1 to 106, or a tautomer, a
stereoisomer, a prodrug, a crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, or the
pharmaceutical composition according to technical solution 107, or the unit dosage form according to technical
solution 108, in the manufacture of a medicament for the treatment and/or prevention of a wild-type and/or
mutated Bcr-Abl1 kinase-mediated disease;

[001389] alternatively, wherein the mutation of the mutated Bcr-Abl1 kinase is selected from: T315I, T315M,
F317L, E355G, V299L, M244V, G250E, Q252H, Y253H, E255K, E255V, H396P, H396R, H396A, A397P,
P223S, K294E, M351T, F359V, E459K, P465S, V468F, 15021, A337V and A424T;

[001390] alternatively, wherein the mutation of the mutated Bcr-Abl1 kinase is selected from: T3151 and T315M;
[001391] alternatively, wherein the mutation of the mutated Bcr-Abl1 kinase is T315I;

[001392] alternatively, wherein the mutation of the mutated Bcr-Abll kinase is selected from: P465S, V468F,
15021, A337V and A424T.

[001393] 110. A method of treating and/or preventing a wild-type and/or mutated Bcr-Abll kinase-mediated
disease in a subject, comprising administering to the subject the compound according to any one of technical
solutions 1 to 106 or a pharmaceutically acceptable salt, a stereoisomer, a solvate, a hydrate, a polymorph, a
prodrug or an isotopic variant thereof, or the pharmaceutical composition according to technical solution 107,
or the unit dosage form according to technical solution 108;

[001394] alternatively, wherein the mutation of the mutated Bcr-Abll kinase is selected from: T3151, T315M,
F317L, E355G, V299L, M244V, G250E, Q252H, Y253H, E255K, E255V, H396P, H396R, H396A, A397P,
P223S, K294E, M351T, F359V, E459K, P465S, V468F, 15021, A337V and A424T,;

[001395] alternatively, wherein the mutation of the mutated Bcr-Abl1 kinase is selected from: T3151 and T315M;
[001396] alternatively, wherein the mutation of the mutated Bcr-Abl1 kinase is T315I;

[001397] alternatively, wherein the mutation of the mutated Bcr-Abll kinase is selected from: P465S, V468F,
15021, A337V and A424T.

[001398] 111. The compound according to any one of technical solutions 1 to 106, or a tautomer, a sterecisomer,
a prodrug, a crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, or the pharmaceutical
composition according to technical solution 107, or the unit dosage form according to technical solution 108, for
use in the treatment and/or prevention of a wild-type and/or mutated Bcr-Abl1 kinase-mediated disease;
[001399] alternatively, wherein the mutation of the mutated Bcr-Abll kinase is selected from: T3151, T315M,
F317L, E355G, V299L, M244V, G250E, Q252H, Y253H, E255K, E255V, H396P, H396R, H396A, A397P,
P223S, K294E, M351T, F359V, E459K, P465S, V468F, 15021, A337V and A424T,

[001400] alternatively, wherein the mutation of the mutated Bcr-Abl1 kinase is selected from: T3151 and T315M;
[001401] alternatively, wherein the mutation of the mutated Bcr-Abl1 kinase is T315I;

[001402] alternatively, wherein the mutation of the mutated Bcr-Abll kinase is selected from: P465S, V468F,
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15021, A337V and A424T.

[001403] 112. The use according to technical solution 108 or the method according to technical solution 109 or
the compound or composition for use according to technical solution 110, wherein the wild-type and/or mutated
Bcr-Abll kinase-mediated disease is selected from: leukemia, non-Hodgkin’s lymphoma, Hodgkin’s lymphoma,
myeloma, neurodegenerative diseases, solid tumors, immune diseases and fibrosis.

[001404] 113. The use according to technical solution 108 or the method according to technical solution 109 or
the compound or composition for use according to technical solution 110, wherein the wild-type and/or mutated
Bcr-Abll kinase-mediated disease is selected from acute lymphoblastic leukemia, acute myeloid leukemia, acute
promyelocytic leukemia, chronic lymphocytic lymphoma, chronic myeloid leukemia, chronic myelomonocytic
leukemia, chronic neutrophilic leukemia, acute undifferentiated leukemia, anaplastic large cell lymphoma,
prolymphocytic leukemia, juvenile myelomonocytic leukemia, adult T-cell leukemia, acute myeloid leukemia
with trilineage myelodysplasia, mixed lineage leukemia, myelodysplastic syndrome, amyotrophic lateral
sclerosis, Parkinson’s disease and Alzheimer’s disease; alternatively, the wild-type and/or mutated Bcr-Abll
kinase-mediated disease is selected from acute lymphoblastic leukemia and chronic myeloid leukemia.
[001405] 114. A method of preparing the compound according to any one of technical solutions 1 to 106.
[001406] 115. An intermediate compound or a salt thereof, wherein the intermediate compound is one of the

following compounds:
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[001407] The compounds of the present disclosure may include one or more asymmetric centers, and thus may
exist in a variety of stereoisomeric forms, for example, enantiomers and/or diastereomers. For example, the
compounds of the present disclosure may be in the form of an individual enantiomer, diastereomer or geometric
isomer (e.g., cis- and trans-isomers), or may be in the form of a mixture of stereocisomers, including racemic
mixture and a mixture enriched in one or more stereoisomers. The isomers can be separated from the mixture by
the methods known to those skilled in the art, including chiral high pressure liquid chromatography (HPLC) and
the formation and crystallization of chiral salts; or alternative isomers can be prepared by asymmetric synthesis.
[001408] “Tautomer” refers to an isomer in which one functional group in a compound changes its structure
into another functional group, wherein the compound and the isomer can quickly convert between each other,
thus being in dynamic equilibrium; this two isomers are called tautomers.

[001409] It will be understood by those skilled in the art that the organic compounds can form complexes with
solvents in which they are reacted or from which they are precipitated or crystallized. These complexes are
known as “solvates.” When the solvent is water, the complex is known as “hydrate.” The present disclosure

encompasses all solvates of the compounds of the present disclosure.
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[001410] The term “solvate” refers to forms of a compound or a salt thereof, which are associated with a solvent,
usually by a solvolysis reaction. This physical association may include hydrogen bonding. Conventional solvents
include water, methanol, ethanol, acetic acid, DMSO, THF, diethyl ether, etc. The compounds described herein
can be prepared, for example, in crystalline form, and can be solvated. Suitable solvates include pharmaceutically
acceptable solvates and further include both stoichiometric solvates and non-stoichiometric solvates. In some
cases, the solvates will be capable of isolation, for example, when one or more solvent molecules are
incorporated into the crystal lattice of a crystalline solid. “Solvate” includes both solution-phase and isolatable
solvates. Representative solvates include hydrates, ethanolates and methanolates.

[001411] The term “hydrate” refers to a compound that is associated with water. Generally, the number of water
molecules contained in a hydrate of a compound is in a definite ratio to the number of the compound molecules
in the hydrate. Therefore, hydrates of a compound can be represented, for example, by a general formula R-x
H,0, wherein R is the compound, and x is a number greater than 0. Given compounds can form more than one
type of hydrates, including, for example, monohydrates (x is 1), lower hydrates (x is a number greater than 0 and
smaller than 1, for example, hemihydrates (R-0.5 H20)) and polyhydrates (x is a number greater than 1, for
example, dihydrates (R-2 H20) and hexahydrates (R-6 H20)).

[001412] Compounds of the present disclosure may be in an amorphous or a crystalline form (crystal form or
polymorph). Furthermore, the compounds of the present disclosure may exist in one or more crystalline forms.
Therefore, the present disclosure includes all amorphous or crystalline forms of the compounds of the present
disclosure within its scope. The term “polymorph” refers to a crystalline form of a compound (or a salt, hydrate
or solvate thereof) in a particular crystal packing arrangement. All polymorphs have the same elemental
composition. Different crystalline forms generally have different X-ray diffraction patterns, infrared spectra,
melting points, density, hardness, crystal shapes, optical and electrical properties, stability, and solubility.
Recrystallization solvents, rate of crystallization, storage temperatures, and other factors may cause one
crystalline form to dominate. Various polymorphs of a compound can be prepared by crystallization under
different conditions.

[001413] The present disclosure also comprises compounds that are labeled with isotopes, which are equivalent
to those described in formula (1), but one or more atoms are replaced by atoms having an atom mass or mass
number that are different from that of atoms that are common in nature. Examples of isotopes which may be
introduced into the compounds of the disclosure include isotopes of hydrogen, carbon, nitrogen, oxygen,
phosphorus, sulfur, fluorine and chlorine, such as 2H, *H, *3C, ''C, 14C, 1°N, 180, 10, 3P, 32p, 35, 18F and *Cl,
respectively. Compounds of the present disclosure that comprise the above isotopes and/or other isotopes of
other atoms, prodrugs thereof and pharmaceutically acceptable salts of said compounds or prodrugs all are within
the scope of the present disclosure. Certain isotope-labeled compounds of the present disclosure, such as those
incorporating radioactive isotopes (e.g., *H and C), can be used for the measurement of the distribution of drug
and/or substrate in tissue. Tritium, which is *H and carbon-14, which is **C isotope, are yet alternative, because
they are easy to prepare and detect. Furthermore, replaced by heavier isotopes, such as deuterium, which is 2H,
may provide therapeutic benefits due to the higher metabolic stability, such as prolonging the half-life in vivo
or decreasing the dosage requirements, and thus may be alternative in some cases. Isotope-labeled compounds

of formula (1) of the present disclosure and prodrugs thereof can be prepared generally by using readily available
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isotope-labeled reagents to replace non-isotope-labeled reagents in the following schemes and/or the procedures
disclosed in the examples and preparation examples.

[001414] In addition, prodrugs are also included within the context of the present disclosure. The term “prodrug”
as used herein refers to a compound that is converted into an active form that has medical effects in vivo by, for
example, hydrolysis in blood. Pharmaceutically acceptable prodrugs are described in T. Higuchi and V. Stella,
Prodrugs as Novel Delivery Systems, A.C.S. Symposium Series, Vol. 14, Edward B. Roche, ed., Bioreversible
Carriers in Drug Design, American Pharmaceutical Association and Pergamon Press, 1987, and D. Fleisher, S.
Ramon and H. Barbra “Improved oral drug delivery: solubility limitations overcome by the use of prodrugs”,
Advanced Drug Delivery Reviews (1996) 19(2) 115-130, each of which is incorporated herein by reference.
[001415] The prodrugs are any covalently bonded compounds of the present disclosure, which release the parent
compound in vivo when the prodrug is administered to a patient. Prodrugs are typically prepared by modifying
functional groups in such a way that the modifications can be cleaved either by routine manipulation or
decompose in vivo to yield the parent compound. Prodrugs include, for example, compounds of the present
disclosure wherein the hydroxyl, amino or sulfhydryl groups are bonded to any group that, when administered
to a patient, cleaves to form the hydroxyl, amino or sulfhydryl groups. Thus, representative examples of prodrugs
include (but are not limited to) the acetate/acetamide, formate/formamide and benzoate/benzamide derivatives
of the hydroxyl, sulfhydryl or amino functional groups of the compounds of formula (I). Furthermore, in the
case of carboxylic acid (-COOH), esters such as methyl esters and ethyl esters, etc. can be employed. The ester
itself may be active in their own and/or hydrolyzable under in vivo conditions in the human body. Suitable
pharmaceutically acceptable in vivo hydrolysable ester groups include those groups that can readily break down
in the human body to release the parent acids or salts thereof.

[001416] Pharmaceutical compositions, formulations and Kits

[001417] In another aspect, the present disclosure provides a pharmaceutical composition comprising a
compound disclosed herein (also referred to as the “active ingredient”) and a pharmaceutically acceptable
excipient. In certain embodiments, the pharmaceutical composition comprises an effective amount of the active
ingredient. In certain embodiments, the pharmaceutical composition comprises a therapeutically effective
amount of the active ingredient. In certain embodiments, the pharmaceutical composition comprises a
prophylactically effective amount of the active ingredient.

[001418] A pharmaceutically acceptable excipient for use in the present disclosure refers to a non-toxic carrier,
adjuvant or vehicle which does not destroy the pharmacological activity of the compound formulated together.
Pharmaceutically acceptable carriers, adjuvants, or vehicles that may be used in the compositions of the present
disclosure include, but are not limited to, ion exchangers, alumina, aluminum stearate, lecithin, serum proteins
(e.g., human serum albumin), buffer substances (such as phosphate), glycine, sorbic acid, potassium sorbate, a
mixture of partial glycerides of saturated plant fatty acids, water, salt or electrolyte (such as protamine sulfate),
disodium hydrogen phosphate, potassium hydrogen phosphate, sodium chloride, zinc salt, silica gel, magnesium
trisilicate, polyvinyl pyrrolidone, cellulose-based materials, polyethylene glycol, sodium carboxymethyl
cellulose, polyacrylate, wax, polyethylene-polyoxypropylene block polymers, polyethylene glycol and lanolin.
[001419] The present disclosure also includes Kits (e.g., pharmaceutical packs). Kits provided may include a

compound disclosed herein, other therapeutic agents, and a first and a second containers (e.g., vials, ampoules,
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bottles, syringes, and/or dispersible packages or other suitable containers) containing the compound disclosed
herein or other therapeutic agents. In some embodiments, kits provided can also optionally include a third
container containing a pharmaceutically acceptable excipient for diluting or suspending the compound disclosed
herein and/or other therapeutic agent. In some embodiments, the compound disclosed herein provided in the first
container and the other therapeutic agents provided in the second container is combined to form a unit dosage
form.

[001420] The pharmaceutical composition provided by the present disclosure can be administered by a variety
of routes including, but not limited to, oral administration, parenteral administration, inhalation administration,
topical administration, rectal administration, nasal administration, oral administration, vaginal administration,
administration by implant or other means of administration. For example, parenteral administration as used
herein includes subcutaneous administration, intradermal administration, intravenous administration,
intramuscular administration, intra-articular administration, intraarterial administration, intrasynovial
administration, intrasternal administration, intracerebroventricular administration, intralesional administration,
and intracranial injection or infusion techniques.

[001421] Generally, the compounds provided herein are administered in an effective amount. The amount of
the compound actually administered will typically be determined by a physician, in the light of the relevant
circumstances, including the condition to be treated, the chosen route of administration, the actual compound
administered, the age, weight, and response of the individual patient, the severity of the patient’s symptoms, and
the like.

[001422] When used to prevent the disorder disclosed herein, the compounds provided herein will be
administered to a subject at risk for developing the condition, typically on the advice and under the supervision
of a physician, at the dosage levels described above. Subjects at risk for developing a particular condition
generally include those that have a family history of the condition, or those who have been identified by genetic
testing or screening to be particularly susceptible to developing the condition.

[001423] The pharmaceutical compositions provided herein can also be administered chronically (“chronic
administration”). Chronic administration refers to administration of a compound or pharmaceutical composition
thereof over an extended period of time, for example, over 3 months, 6 months, 1 year, 2 years, 3 years, 5 years,
etc, or may be continued indefinitely, for example, for the rest of the subject’s life. In certain embodiments, the
chronic administration is intended to provide a constant level of the compound in the blood, e.g., within the
therapeutic window over the extended period of time.

[001424] The pharmaceutical compositions of the present disclosure may be further delivered using a variety of
dosing methods. For example, in certain embodiments, the pharmaceutical composition may be given as a bolus,
e.g., in order to raise the concentration of the compound in the blood to an effective level rapidly. The placement
of the bolus dose depends on the desired systemic levels of the active ingredient, e.g., an intramuscular or
subcutaneous bolus dose allows a slow release of the active ingredient, while a bolus delivered directly to the
veins (e.g., through an IV drip) allows a much faster delivery which quickly raises the concentration of the active
ingredient in the blood to an effective level. In other embodiments, the pharmaceutical composition may be
administered as a continuous infusion, e.g., by IV drip, to provide maintenance of a steady-state concentration

of the active ingredient in the subject’s body. Furthermore, in still yet other embodiments, the pharmaceutical
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composition may be administered as first as a bolus dose, followed by continuous infusion.

[001425] The compositions for oral administration can take the form of bulk liquid solutions or suspensions, or
bulk powders. More commonly, however, the compositions are presented in unit dosage forms to facilitate
accurate dosing. The term “unit dosage forms” refers to physically discrete units suitable as unitary dosages for
human subjects and other mammals, each unit containing a predetermined quantity of active material calculated
to produce the desired therapeutic effect, in association with a suitable pharmaceutical excipient. Typical unit
dosage forms include prefilled, premeasured ampules or syringes of the liquid compositions or pills, tablets,
capsules or the like in the case of solid compositions. In such compositions, the compound is usually a minor
component (from about 0.1 to about 50% by weight or alternatively from about 1 to about 40% by weight) with
the remainder being various vehicles or excipients and processing aids helpful for forming the desired dosing
form.

[001426] With oral dosing, one to five and especially two to four and typically three oral doses per day are
representative regimens. Using these dosing patterns, each dose provides from about 0.01 to about 20 mg/kg of
the compound provided herein, with alternative doses each providing from about 0.1 to about 10 mg/kg, and
especially about 1 to about 5 mg/kg.

[001427] Transdermal doses are generally selected to provide similar or lower blood levels than are achieved
using injection doses, generally in an amount ranging from about 0.01 to about 20% by weight, alternatively
from about 0.1 to about 20% by weight, alternatively from about 0.1 to about 10% by weight, and yet
alternatively from about 0.5 to about 15% by weight.

[001428] Injection dose levels range from about 0.1 mg/kg/hour to at least 10 mg/kg/hour, all for from about 1
to about 120 hours and especially 24 to 96 hours. A preloading bolus of from about 0.1 mg/kg to about 10 mg/kg
or more may also be administered to achieve adequate steady state levels. The maximum total dose is not
expected to exceed about 2 g/day for a 40 to 80 kg human patient.

[001429] Liquid forms suitable for oral administration may include a suitable aqueous or nonaqueous vehicle
with buffers, suspending and dispensing agents, colorants, flavours and the like. Solid forms may include, for
example, any of the following ingredients, or compounds of a similar nature: a binder such as microcrystalline
cellulose, gum tragacanth or gelatin; an excipient such as starch or lactose, a disintegrating agent such as alginic
acid, Primogel, or corn starch; a lubricant such as magnesium stearate; a glidant such as colloidal silicon dioxide;
a sweetening agent such as sucrose or saccharin; or a flavouring agent such as peppermint, methyl salicylate, or
orange flavouring.

[001430] Injectable compositions are typically based upon injectable sterile saline or phosphate-buffered saline
or other injectable excipients known in the art. As before, the active compound in such compositions is typically
a minor component, often being from about 0.05 to 10% by weight with the remainder being the injectable
excipient and the like.

[001431] Transdermal compositions are typically formulated as a topical ointment or cream containing the
active ingredient(s). When formulated as an ointment, the active ingredients will typically be combined with
either a paraffinic or a water-miscible ointment base. Alternatively, the active ingredients may be formulated in
a cream with, for example an oil-in-water cream base. Such transdermal formulations are well-known in the art

and generally include additional ingredients to enhance the dermal penetration of stability of the active
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ingredients or formulation. All such known transdermal formulations and ingredients are included within the
scope provided herein.

[001432] The compounds provided herein can also be administered by a transdermal device. Accordingly,
transdermal administration may be accomplished using a patch either of the reservoir or porous membrane type,
or of a solid matrix variety.

[001433] The above-described components for orally administrable, injectable or topically administrable
compositions are merely representative. Other materials as well as processing techniques and the like are set
forth in Part 8 of Remington’s Pharmaceutical Sciences, 17th edition, 1985, Mack Publishing Company, Easton,
Pennsylvania, which is incorporated herein by reference.

[001434] The compounds disclosed herein can also be administered in sustained release forms or from sustained
release drug delivery systems. A description of representative sustained release materials may be found in
Remington’s Pharmaceutical Sciences.

[001435] The present disclosure also relates to the pharmaceutically acceptable formulations of a compound
disclosed herein. In one embodiment, the formulation comprises water. In another embodiment, the formulation
comprises a cyclodextrin derivative. The most common cyclodextrins are a-, - and y- cyclodextrins consisting
of 6, 7 and 8 a-1,4-linked glucose units, respectively, optionally comprising one or more substituents on the
linked sugar moieties, which include, but are not limited to, methylated, hydroxyalkylated, acylated, and
sulfoalkylether substitution. In certain embodiments, the cyclodextrin is a sulfoalkyl ether B-cyclodextrin, e.g.,
for example, sulfobutyl ether B-cyclodextrin, also known as Captisol. See, e.g., U.S. 5,376,645. In certain
embodiments, the formulation comprises hexapropyl-p-cyclodextrin (e.g., 10-50% in water).

[001436] Indications

[001437] In another aspect, provided is the use of the compound of formula (I) disclosed herein (including all
individual embodiments and generic subsets disclosed herein) or a tautomer, sterecisomer, prodrug, crystal form,
pharmaceutically acceptable salt, hydrate or solvate thereof as a drug.

[001438] In one embodiment, the compound of the present disclosure can be used in the treatment and/or
prevention of a wild-type Bcr-Abll kinase-mediated disease.

[001439] In another embodiment, the compound of the present disclosure is a Ber-Abll allosteric inhibitor
targeting the myristoyl pocket (type 1V pocket, far from the ATP site), which can solve the drug resistance
problem caused by type I and type Il Ber-Abll inhibitors that bind to the ATP site. The main causes of the drug
resistance of type | and type Il Bcr-Abll inhibitors include Bcr-Abll point mutations, gene amplification,
overexpression of ABC transporters, or Bcr-Abl1-independent mechanisms. The development of drug resistance
of a drug leads to disease relapse in a patient, and mutations in the Bcr-Abl1 kinase domain are considered the
most significant factor. Point mutations in the abll kinase domain have been found in 30% to 90% of patients
who develop drug resistance.

[001440] In another embodiment, the compound of the present disclosure can be used in the treatment and/or
prevention of a mutated Bcr-Abll kinase-mediated disease. In one specific embodiment, the mutation of the
mutated Bcr-Abl1 kinase may be located at the ATP binding site. In a more specific embodiment, the mutation
at the ATP binding site is selected from T315l, T315M, F317L, E355G and V299L. In a more specific

embodiment, the mutation at the ATP binding site is T315I. In a more specific embodiment, the mutation at the
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ATP binding site is T315M. In another specific embodiment, the mutation of the mutated Bcr-Abl1 kinase may
be located at the P-loop. In a more specific embodiment, the mutation located at the P-loop is selected from
M244V, K247R, L248V, G250E, G250R, Q252H, Q252R, Y253F, Y253H, E255K and E255V. In a more
specific embodiment, the mutation located at the P-loop is selected from M244V, G250E, Q252H, Y253H,
E255K and E255V. In another specific embodiment, the mutation of the mutated Bcr-Abl1 kinase may be located
at the A-loop. In a more specific embodiment, the mutation located at the A-loop is selected from V3791, A380T,
F382L, L384M, L387M, L387F, L387V, M388L, Y393C, H396P, H396R, H396A and A397P. In a more
specific embodiment, the mutation located at the A-loop is selected from H396P, H396R, H396A and A397P.
In another specific embodiment, the mutation of the mutated Bcr-Abl1 kinase may be located at the SH2 domain
interface or the SH3 domain interface. In a more specific embodiment, the mutation located at the SH2 domain
interface or the SH3 domain interface is selected from P223S, K294E, M351T and F359V. In another specific
embodiment, the mutation of the mutated Bcr-Abll kinase is selected from T3151, Y253F, Y253H, E255K,
E255V, M351T, G250E, F359C, F359V, H396P, H396R, M244V, E355G, F317L, M2371, Q252H, Q252R,
D276G, L248V and F486S.

[001441] In another embodiment, the compound of the present disclosure can solve the problem of drug
resistance caused by asciminib.

[001442] In another embodiment, the compound of the present disclosure can be used in the treatment and/or
prevention of a mutated Bcr-Abll kinase-mediated disease. In one specific embodiment, the mutation of the
mutated Bcr-Abll kinase may be located at the myristoyl binding site. In a more specific embodiment, the
mutation at the myristoyl binding site is selected from E459K, P465S, V468F, 1502L, C464W, A337V and
A424T. In a more specific embodiment, the mutation at the myristoyl binding site is selected from E459K,
P465S, V468F, 15021, A337V and A424T.

[001443] In another embodiment, the wild-type and/or mutated Ber-Abll kinase-mediated disease is selected
from leukemia, non-Hodgkin’s lymphoma, Hodgkin’s lymphoma, myeloma, neurodegenerative diseases, solid
tumors, immune diseases and fibrosis.

[001444] In one specific embodiment, the wild-type and/or mutated Bcr-Abll kinase-mediated disease is
selected from leukemia, non-Hodgkin’s lymphoma, Hodgkin’s lymphoma and myeloma, for example, acute
lymphocytic leukemia (ALL), acute myeloid leukemia (AML), acute promyelocytic leukemia (APL), chronic
lymphocytic lymphoma (CLL), chronic myeloid leukemia (CML), chronic myelomonocytic leukemia (CMML),
chronic neutrophilic leukemia (CNL), acute undifferentiated leukemia (AUL), anaplastic large cell lymphoma
(ALCL), prolymphocytic leukemia (PML), juvenile myelomonocytic leukemia (JMML), adult T-cell leukemia
(ALL), acute myeloid leukemia with trilineage myelodysplasia (AML/TMDS), mixed lineage leukemia (MLL),
myelodysplastic syndrome (MDS), myeloproliferative disorder (MPD), diffuse large B-cell lymphoma,
follicular lymphoma, mantle cell lymphoma, marginal zone lymphoma (e.g., splenic marginal zone lymphoma,
extranodal marginal zone B-cell lymphoma), Burkitt’s lymphoma, Waldenstrom’s macroglobulinemia
(lymphoplasmacytic lymphoma), primary central nervous system lymphoma, small lymphocytic lymphoma,
precursor B-cell lymphoblastic leukemia, hairy cell leukemia, mucosa-associated lymphoid tissue lymphoma,
plasma cell myeloma, plasmacytoma, and multiple myeloma. Other examples of hematological cancers include

myelodysplastic disorders (MPD), such as polycythemia vera (PV), essential thrombocytopenia (ET), and
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idiopathic primary myelofibrosis (IMF/IPF/PMF). In another specific embodiment, the wild-type and mutated
Ber-Abll kinase-mediated disease is selected from acute myeloid leukemia (AML) and chronic myeloid
leukemia (CML).

[001445] In another specific embodiment, the wild-type and/or mutated Bcr-Abll kinase-mediated disease is
selected from neurodegenerative diseases, such as amyotrophic lateral sclerosis (ALS), Parkinson’s disease (PD),
Alzheimer’s disease (AD), frontotemporal dementia (FTD), Niemann-Pick disease type C (NPC).

[001446] In another specific embodiment, the wild-type and/or mutated Bcr-Abll kinase-mediated disease is
selected from solid tumors, such as bone cancer, bone metastasis, breast cancer, gastro-esophageal cancer,
pancreatic cancer, ovarian cancer, prostate cancer, lung cancer, colon cancer, and head and neck cancer.
[001447] In another specific embodiment, the wild-type and/or mutated Bcr-Abll kinase-mediated disease is
selected from immune diseases, such as arthritis, multiple sclerosis, osteoporosis, irritable bowel syndrome,
inflammatory bowel disease, Crohn’s disease, lupus, rheumatoid arthritis, psoriatic arthritis, osteoarthritis, Still’s
disease, juvenile arthritis, diabetes, myasthenia gravis, Hashimoto’s thyroiditis, Ord’s thyroiditis, Graves’
disease, Sjogren’s syndrome, Guillain-Barré syndrome, acute disseminated encephalomyelitis, Addison’s
disease, opsoclonus syndrome, ankylosing spondylitis, antiphospholipid antibody syndrome, aplastic anemia,
autoimmune hepatitis, celiac disease, Goodpasture’s syndrome, idiopathic thrombocytopenic purpura, optic
neuritis, scleroderma, primary biliary cirrhosis, Reiter’s syndrome, Takayasu’s arteritis, warm autoimmune
hemolytic anemia, Wegener’s granulomatosis, psoriasis, Alopecia universalis, Behcet’s disease, chronic fatigue,
dysautonomia, endometriosis, interstitial cystitis, neuromyotonia, scleroderma and vulvodynia, asthma,
appendicitis, blepharitis, bronchiolitis, bronchitis, bursitis, cervicitis, cholangitis, cholecystitis, colitis,
conjunctivitis, colitis, cystitis, dacryoadenitis, dermatitis, dermatomyositis, encephalitis, endocarditis,
endometritis, enteritis, enterocolitis, epicondylitis, epididymitis, fasciitis, fibrositis, gastritis, gastroenteritis,
hepatitis, inflammatory enteritis, suppurative inflammation, laryngitis, mastitis, meningitis, myelitis,
myocarditis, myositis, nephritis, oophoritis, orchitis, osteitis, otitis, pancreatitis, mumps, pericarditis, peritonitis,
pharyngitis, pleurisy, phlebitis, pneumonia, pneumonitis, proctitis, prostatitis, pyelonephritis, rhinitis, salpingitis,
sinusitis, stomatitis, synovitis, tendinitis, tonsillitis, uwveitis, vaginitis, vasculitis, vulvitis graft-versus-host
disease, transplantation, transfusion, anaphylaxis, allergic reaction, type | hypersensitivity, allergic conjunctivitis,
allergic rhinitis and atopic dermatitis.

[001448] In another specific embodiment, the wild-type and/or mutated Bcr-Abll kinase-mediated disease is
selected from inflammatory diseases, such as arthritis, asthma, appendicitis, blepharitis, bronchiolitis, bronchitis,
bursitis, cervicitis, cholangitis, cholecystitis, colitis, conjunctivitis, cystitis, dacryoadenitis, dermatitis,
dermatomyositis, encephalitis, endocarditis, endometritis, enteritis, enterocolitis, epicondylitis, epididymitis,
fasciitis fibrositis, gastritis, gastroenteritis, hepatitis, hidradenitis suppurativa, laryngitis, mastitis, meningitis,
osteomyelitis myocarditis, myositis, nephritis, oophoritis, orchitis, osteitis, otitis, pancreatitis, mumps,
pericarditis, peritonitis, pharyngitis, pleurisy, phlebitis, pneumonia, lung disease, proctitis, prostatitis,
pyelonephritis, rhinitis, salpingitis, sinusitis, stomatitis, synovitis, tendinitis, tonsillitis, uveitis, vaginitis,
vasculitis and vulvitis.

[001449] In another specific embodiment, the wild-type and/or mutated Bcr-Abll kinase-mediated disease is

selected from autoimmune diseases, such as lupus and Sjogren’s syndrome, rheumatoid arthritis, psoriatic
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arthritis, osteoarthritis, Still’s disease, juvenile arthritis, diabetes, myasthenia gravis, Hashimoto’s thyroiditis,
Ord’s thyroiditis, Graves’ disease, Sjogren’s syndrome, Guillain-Barre syndrome, acute disseminated
encephalomyelitis, Addison’s disease, opsoclonus-myoclonus syndrome, ankylosing spondylitis,
antiphospholipid antibody syndrome, aplastic anemia, autoimmune hepatitis, celiac disease, Goodpasture’s
syndrome, idiopathic thrombocytopenic purpura, optic neuritis, scleroderma, primary biliary cirrhosis, Reiter’s
syndrome, Takayasu’s arteritis, hemolytic anemia, Wegener’s granulomatosis, psoriasis, alopecia universalis,
Behcet’s disease, chronic fatigue, dysautonomia, endometriosis, interstitial cystitis, neuromyotonia, scleroderma
and vulvodynia.

[001450] In another specific embodiment, the wild-type and/or mutated Bcr-Abll kinase-mediated disease is
selected from heteroimmune diseases, such as graft-versus-host disease, transplantation, transfusion,
anaphylaxis, allergic reaction, type | hypersensitivity reaction, allergic conjunctivitis, allergic rhinitis, and atopic
dermatitis.

[001451] In another specific embodiment, the wild-type and/or mutated Bcr-Abll kinase-mediated disease is
selected from fibrosis, such as pulmonary fibrosis, idiopathic pulmonary fibrosis (IPF), usual interstitial
pneumonia (UIP), interstitial lung disease, cryptogenic fibrosing alveolitis (CFA), bronchiolitis obliterans,
bronchiectasis, fatty liver disease, steatosis (e.g., nonalcoholic steatohepatitis (NASH), cholestatic liver disease
(e.g., primary biliary cirrhosis (PBC)), cirrhosis, alcohol-induced liver fibrosis, bile duct damage, biliary fibrosis,
cholestasis, and bile duct disease.

[001452] In the treatment methods of the present disclosure, “effective amount” is intended to mean an amount
or dosage sufficient to produce the desired therapeutic benefit in an individual in need of such treatment. The
effective amount or dosage of the compounds of the present disclosure can be determined by conventional
methods (e.g., modeling, dose escalation, or clinical trials) and conventional factors (e.g., the mode or route of
drug delivery, the pharmacokinetics of the agent, the severity and course of the infection, the individual’s health
status and weight, and the judgment of the treating physician). Exemplary dosages are in a range of about 0.1
mg to 1 g per day, or about 1 mg to 50 mg per day, or about 50 mg to 250 mg per day, or about 250 mgto 1 g
per day. The total dosage may be in single or divided dosage units (e.g., BID, TID, QID).

[001453] After improvement of the patient’s disease occurs, the dosage may be adjusted for preventive or
maintenance treatment. For example, the dosage or frequency of administration, or both, may be reduced to an
amount that maintains the desired therapeutic or preventive effect, depending on the symptoms. Of course, if the
symptoms have been alleviated to an appropriate degree, then treatment may be discontinued. However, the
patient may require long-term intermittent treatment upon recurrence of any symptom. The patient may also
require long-term slow treatment.

[001454] Drug combinations

[001455] The compounds of the present disclosure described herein may be used in combination with one or
more other active ingredients in pharmaceutical compositions or methods to treat the diseases and conditions
described herein. Other additional active ingredients include other therapeutic agents or agents that mitigate the
adverse effects of the therapeutic agent against the intended disease target. The combination may be used to
increase efficacy, ameliorate other disease symptoms, reduce one or more negative effects, or reduce the required

dosage of the compounds of the present disclosure. The additional active ingredients may be formulated as
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separate pharmaceutical compositions from the compounds of the present disclosure or may be included in a
single pharmaceutical composition with the compounds of the present disclosure. The additional active
ingredients may be administered simultaneously with, prior to, or after the administration of the compounds of
the present disclosure.

[001456] Combination agents include those additional active ingredients known or observed to be effective in
treating the diseases and conditions described herein, including those effective against another target associated
with the disease. For example, the compositions and formulations of the present disclosure, and methods of
treatment may further comprise other drugs or medicaments, such as other active agents useful for treating or
ameliorating the target disease or associated symptoms or conditions. For cancer indications, such other agents
include, but are not limited to, kinase inhibitors, such as EGFR inhibitors (e.g., erlotinib, gefitinib); Raf inhibitors
(e.g., vemurafenib), VEGFR inhibitors (e.g., sunitinib); standard chemotherapeutic agents, such as alkylating
agents, antimetabolites, antitumor antibiotics, topoisomerase inhibitors, platinum drugs, mitotic inhibitors,
antibodies, hormone therapy or corticosteroids. For pain indications, suitable combination agents include anti-
inflammatory agents, such as NSAID. The pharmaceutical compositions of the present disclosure may
additionally comprise one or more of such active agents, and methods of treatment may additionally comprise

administering an effective amount of one or more of such active agents.

[001457] Examples

[001458] The present disclosure will be further elaborated with specific examples below. It should be
understood that these examples are only used to illustrate the present disclosure and are not used to limit the
scope of the present disclosure. The experimental methods without specific conditions in the following examples
are usually in accordance with the conventional conditions or the conditions suggested by the manufacturer.
Unless otherwise specified, parts and percentages are parts by weight and percentages by weight.

[001459] Generally, in the preparation process, each reaction is carried out in an inert solvent at room
temperature to reflux temperature (such as 0 °C to 100 °C, alternatively 0 °C to 80 °C). The reaction time is
usually 0.1 to 60 hours, and alternatively 0.5 to 24 hours.

[001460] Abbreviations used herein have the following meanings:

[001461] Pd(dppf)Cl2: [1,1°-Bis(diphenylphosphino)ferrocene]dichloropalladium(Il)

[001462] Pdz(dba)s: Tris(dibenzylideneacetone)dipalladium(0)

[001463] XPhos Pd G2: Chloro(2-dicyclohexylphosphino-2’,4°,6’-triisopropyl-1,1’-biphenyl)[2-(2’-amino-
1,1’-biphenyl)]palladium(ll)

[001464] NBS: N-Bromosuccinimide

[001465] PTSA: p-Toluenesulfonic acid

[001466] HATU: O-(7-azabenzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium hexafluorophosphate

[001467] DMAP: 4-Dimethylaminopyridine

[001468] B2Piny: Bis(pinacolato)diboron

[001469] t-Bu XPhos: 2-Di-tert-butylphosphino-2’,4°,6’-triisopropylbiphenyl

[001470] DAST: Diethylaminosulfur trifluoride

[001471] TEA: Triethylamine
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[001472] DIEA: N,N-Diisopropylethylamine
[001473] TFA: Trifluoroacetic acid

[001474] HCOOH: Formic acid

[001475] AcOH: Acetic acid

[001476] K.COs: Potassium carbonate

[001477] KOAC: Potassium acetate

[001478] EtOH: Ethanol

[001479] DCM: Dichloromethane

[001480] THF: Tetrahydrofuran

[001481] DMF: N,N-Dimethylformamide

[001482] DMSO: Dimethyl sulfoxide

[001483] TsClI: p-Toluenesulfonyl chloride

[001484] AIBN: Azobisisobutyronitrile

[001485] SOCI.: Thionyl chloride

[001486] LIHMDS: Lithium bis(trimethylsilyl)amide
[001487] TBAF: Tetrabutylammonium fluoride
[001488] m-CPBA: meta-Chloroperoxybenzoic acid
[001489] Preparation of intermediate A-1 (R)-5-bromo-N-(4-(chlorodifluoromethoxy)phenyl)-6-(3-

fluoropyrrolidin-1-yl)nicotinamide
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[001490] The following synthetic route was adopted:
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[001491] Step 1: Synthesis of compound 5-bromo-6-chloro-N-(4-(chlorodifluoromethoxy)phenyl)nicotinamide
[001492] 5-Bromo-6-chloronicotinic acid (24.4 g, 103.62 mmol), toluene (160 mL) and DMF (2 mL, 15.07
mmol) were added to a reaction flask. Thionyl chloride (50 mL, 688.4 mmol) was added dropwise at 0 °C. After
the addition was completed, the mixture was heated to 80 °C and reacted for 5 hours. The reaction was monitored

by TLC until it was completed. The mixture was cooled to room temperature, and concentrated under reduced
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pressure to remove toluene and excess thionyl chloride. Anhydrous THF (160 mL) was added to the residue, and
the mixture was cooled to -20 °C. DIEA (26.72 g, 207.24 mmol) was added dropwise, and then a solution of 4-
(chlorodifluoromethoxy)aniline (20 g, 103.62 mmol) in THF (40 mL) was slowly added dropwise. After the
addition was completed, the mixture was stirred and reacted at -20 °C for 30 minutes. The mixture was warmed
to room temperature and reacted for 18 hours. The reaction was monitored by TLC until it was completed. The
mixture was concentrated under reduced pressure to remove tetrahydrofuran. 250 mL of methyl tert-butyl ether
was added to dilute the mixture, and the resulting mixture was successively washed with 0.5 M hydrochloric
acid (250 mL x 2), saturated sodium bicarbonate (250 mL x 2), and saturated sodium chloride (200 mL). The
mixture was dried over anhydrous sodium sulfate, filtered, and concentrated to give 44.69 g of a light yellow
solid, with a yield of 99%. LC-MS (APCI): m/z=410.9 (M+1)*.

[001493] Step 2: Synthesis of intermediate compound A-1

[001494] 5-Bromo-6-chloro-N-(4-(chlorodifluoromethoxy)phenyl)nicotinamide (36.7 g, 89.36 mmol), (R)-3-
fluoropyrrolidine hydrochloride (13.6 g, 107.23 mmol), DMF (250 mL) and DIEA (37 g, 268 mmol) were added
to a reaction flask. The mixture was heated to 130 °C, stirred and reacted for 2 hours. The reaction was monitored
by TLC until it was completed. The resulting mixture was cooled to room temperature, and the reaction solution
was poured into 500 mL of ice water. 300 mL of ethyl acetate was added. The resulting mixture was stirred at
room temperature until the solid was completely dissolved. The aqueous layer was extracted with 200 mL of
ethyl acetate twice. The organic phases were combined, washed with saturated brine, dried over anhydrous
sodium sulfate, filtered, and concentrated to give a yellow solid. 250 mL of n-heptane was added and the
resulting mixture was stirred at room temperature for 10 minutes. The mixture was filtered. The filter cake was
washed with petroleum ether, and vacuum dried to give 38 g of a white solid, with a yield of 92.0%. LC-MS
(APCI): m/z=464.3 (M+1)".

[001495] Preparation of intermediate A-2 7-bromo-N-(4-(chlorodifluoromethoxy)phenyl)-1-isopropyl-

1H-benzo[d]imidazole-5-carboxamide
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[001496] The following synthetic route was adopted:
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[001497] Step 1: Synthesis of compound methyl 3-bromo-4-(isopropylamino)-5-nitrobenzoate
[001498] Methyl 3-bromo-4-fluoro-5-nitrobenzoate (5.0 g, 18.0 mmol), isopropylamine (1.1 g, 18.0 mmol),
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triethylamine (2.7 g, 27.0 mmol) and ethanol (50 mL) were added to a reaction flask. The mixture was heated to
50 °C, stirred and reacted for 4 to 6 hours under nitrogen. The reaction was monitored by TLC until it was
completed. The resulting mixture was concentrated to remove the solvent. The residue was purified by column
chromatography, and vacuum dried to give 5.1 g of a light yellow solid, with a yield of 89%. LC-MS (APCI):
m/z=317.2 (M+1)*.

[001499] Step 2: Synthesis of compound methyl 3-amino-5-bromo-4-(isopropylamino)benzoate

[001500] Methyl 3-bromo-4-(isopropylamino)-5-nitrobenzoate (4.5 g, 14.2 mmol), reduced iron powder (8.0 g,
142 mmol), ethanol (30 mL) and glacial acetic acid (2 mL) were added to a reaction flask. After the addition
was completed, the mixture was heated to 70 °C, stirred and reacted for 2 h. The reaction was monitored by TLC
until it was completed. The mixture was filtered while hot. The filtrate was concentrated and then directly added
to the next step reaction. LC-MS (APCI): m/z=287.4 (M+1)*.

[001501] Step 3: Synthesis of compound methyl 7-bromo-1-isopropyl-1H-benzo[d]imidazole-5-carboxylate
[001502] Methyl 3-amino-5-bromo-4-(isopropylamino)benzoate and trimethyl orthoformate (7.5 g, 71.0 mmol)
were dissolved in 40 mL of anhydrous THF. PTSA (0.24 g, 1.4 mmol) was added, and the mixture was heated
to reflux, stirred and reacted under nitrogen overnight. The reaction was monitored by TLC until it was
completed. Saturated aqueous solution of ammonium chloride was added to quench the reaction. The mixture
was extracted with ethyl acetate 3 to 4 times. The organic phases were combined, and washed with saturated
brine 3 times. The organic phase was separated, concentrated, and then purified by silica gel column
chromatography to give 2.74 g of a light yellow solid, with a two-step yield of 65%. LC-MS (APCI): m/z=297.2
(M+1)*,

[001503] Step 4: Synthesis of compound 7-bromo-1-isopropyl-1H-benzo[d]imidazole-5-carboxylic acid
[001504] Methyl 7-bromo-1-isopropyl-1H-benzo[d]imidazole-5-carboxylate (2.74 g, 9.3 mmol) and lithium
hydroxide monohydrate (1.95 g, 46.5 mmol) were added to a reaction flask, and the mixture was dissolved in 10
mL of tetrahydrofuran, 10 mL of methanol and 10 mL of water. The mixture was stirred and reacted at room
temperature overnight. The reaction was monitored by TLC until it was completed. The pH was adjusted to
weakly acidic with 1N dilute hydrochloric acid, and the mixture was extracted with ethyl acetate 3 to 4 times.
The organic phases were combined, washed with saturated brine 3 times, concentrated to remove the solvent,
and purified by silica gel column chromatography to give 2.3 g of a white solid, with a yield of 88%. LC-MS
(APCI): m/z=283.6 (M+1)".

[001505] Step 5: Synthesis of intermediate compound A-2

[001506] 7-Bromo-1-isopropyl-1H-benzo[d]imidazole-5-carboxylic acid (23 ¢, 82 mmol), 4-
(chlorodifluoromethoxy)aniline (1.9 g, 9.8 mmol), HATU (4.7 g, 12.3 mmol) and DIEA (2.1 g, 16.4 mmol) were
dissolved in 25 mL of anhydrous DMF. The mixture was stirred and reacted at room temperature under nitrogen
for 5 to 6 h. The reaction was monitored by TLC until it was completed. Water was added to dilute the mixture.
The resulting mixture was extracted with ethyl acetate 3 to 4 times. The organic phases were combined, washed
with saturated brine 3 times, concentrated to remove the solvent, and purified by silica gel column
chromatography to give 2.8 g of a yellow solid, with a yield of 76%. LC-MS (APCI): m/z=458.2 (M+1)".
[001507] Preparation of intermediate A-3 4-bromo-N-(4-(chlorodifluoromethoxy)phenyl)-3.3-dimethyl-

2-oxoindoline-6-carboxamide
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[001508] The following synthetic route was adopted:
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[001509] Step 1: Synthesis of compound methyl 3,3,4-tribromo-2-oxoindoline-6-carboxylate
[001510] Methyl 4-bromoindole-6-carboxylate (5.0 g, 19.7 mmol), pyridinium tribromide (19.2 g, 60 mmol)
and tert-butanol (50 mL) were added to a reaction flask. The mixture was stirred and reacted at room temperature
under nitrogen overnight. The reaction was monitored by TLC until it was completed. 50 mL of saturated
aqueous solution of citric acid was added to quench the reaction. The mixture was extracted with ethyl acetate 3
to 4 times. The organic phases were combined, washed with saturated brine, and concentrated to remove the
solvent. The residue was purified by column chromatography, and vacuum dried to give 5.3 g of a yellow solid,
with a yield of 63%. LC-MS (APCI): m/z=425.8 (M+1)*.
[001511] Step 2: Synthesis of compound methyl 4-bromo-2-oxoindoline-6-carboxylate
[001512] Methyl 3,3,4-tribromo-2-oxoindoline-6-carboxylate (4.2 g, 10 mmol), zinc powder (2.0 g, 30 mmol),
and acetic acid (20 mL) were added to a reaction flask. The mixture was heated to 80 °C, stirred and reacted
overnight. The reaction was monitored by TLC until it was completed. The resulting mixture was filtered to
remove the catalyst, and concentrated to remove the most of the acetic acid. The resulting mixture was diluted
with added water. The resulting mixture was extracted with ethyl acetate 3 to 4 times. The organic phases were
combined, washed successively with saturated aqueous solution of sodium bicarbonate and saturated brine 3
times. The mixture was concentrated to remove the solvent, and purified by silica gel column chromatography
to give 1.29 g of a light yellow solid, with a yield of 48%. LC-MS (APCI): m/z=270.1 (M+1)".
[001513] Step 3: Synthesis of compound methyl 4-bromo-3,3-dimethyl-2-oxoindoline-6-carboxylate
[001514] Methyl 4-bromo-2-oxoindoline-6-carboxylate (1.3 g, 4.8 mmol) was dissolved in 10 mL of anhydrous
DMF. Sodium hydride (0.42 g, 10.6 mmol) was added in batches in an ice bath. After the addition was completed,
the mixture was stirred and reacted for 0.5 h. lodomethane (2.0 g, 14.4 mmol) was added. The mixture was
warmed to room temperature, stirred and reacted for 3 to 4 h. The reaction was monitored by TLC until it was
completed. The reaction solution was concentrated, and then purified by silica gel column chromatography to
give 1.24 g of product, with a yield of 87%. LC-MS (APCI): m/z=298.7 (M+1)".
[001515] Step 4: Synthesis of compound 4-bromo-3,3-dimethyl-2-oxoindoline-6-carboxylic acid
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[001516] Methyl 4-bromo-3,3-dimethyl-2-oxoindoline-6-carboxylate (2.8 g, 9.3 mmol), lithium hydroxide
monohydrate (1.95 g, 46.5 mmol) and 1,4-dioxane (15 mL) were added to a reaction flask. The mixture was
stirred and reacted at room temperature overnight. The reaction was monitored by TLC until it was completed.
The pH was adjusted to weakly acidic with 1N dilute hydrochloric acid. The mixture was extracted with ethyl
acetate 3 to 4 times. The organic phases were combined, washed with saturated brine 3 times, concentrated to
remove the solvent, and purified by silica gel column chromatography to give 2.0 g of a yellow solid, with a
yield of 77%. LC-MS (APCI): m/z=283.9 (M+1)".

[001517] Step 5: Synthesis of intermediate compound A-3

[001518] 4-Bromo-3,3-dimethyl-2-oxoindoline-6-carboxylic ~ acid  (2.32 g, 82 mmol), 4-
(chlorodifluoromethoxy)aniline (1.9 g, 9.8 mmol), HATU (4.7 g, 12.3 mmol) and TEA (1.66 g, 16.4 mmol) were
added to a reaction flask. The mixture was dissolved in 25 mL of anhydrous DMF. The mixture was stirred and
reacted at room temperature under nitrogen for 5 to 6 h. The reaction was monitored by TLC until it was
completed. The mixture was diluted with added water. The resulting mixture was extracted with ethyl acetate 3
to 4 times. The organic phases were combined, washed with saturated brine 3 times, concentrated to remove the
solvent, and purified by silica gel column chromatography to give 2.8 g of a yellow solid, with a yield of 74%.
LC-MS (APCI): m/z=459.2 (M+1)*.

[001519] Preparation __of _intermediate  A-4  4’-bromo-N-(4-(chlorodifluoromethoxy)phenyl)-2’-

oxospiro[cyclohexane-1,3’-indoline]-6’-carboxamide
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[001520] The following synthetic route was adopted:
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[001521] Step 1. Synthesis of compound methyl 4’-bromo-2’-oxospiro[cyclohexane-1,3’-indoline]-6’-
carboxylate

[001522] Methyl 4-bromo-2-oxoindoline-6-carboxylate (1.3 g, 4.8 mmol) and anhydrous THF (15 mL) were
added to a reaction flask. n-Butyllithium (6.6 mL, 10.6 mmol) was added dropwise at -78 °C under nitrogen.
After the addition was completed, the mixture was stirred and reacted for 0.5 hours. 1,5-Diiodopentane (4.7 g,

14.4 mmol) was slowly added dropwise. The mixture was warmed to room temperature, stirred and reacted for

136



3 to 4 hours. The reaction was monitored by TLC until it was completed. Saturated ammonium chloride was
added to quench the reaction. The resulting mixture was extracted with ethyl acetate 3 to 4 times. The organic
phases were combined, washed with saturated brine, concentrated, and then purified by silica gel column
chromatography to give 1.13 g of product, with a yield of 70%. LC-MS (APCI): m/z=338.7 (M+1)*.

[001523] Step 2: Synthesis of compound 4’-bromo-2’-oxospiro[cyclohexane-1,3’-indoline]-6’-carboxylic acid
[001524] Methyl 4’-bromo-2’-oxospiro[cyclohexane-1,3’-indoline]-6’-carboxylate (3.1 g, 9.3 mmol), lithium
hydroxide monohydrate (1.95 g, 46.5 mmol) and 1,4-dioxane (15 mL) were added to a reaction flask. The
mixture was stirred and reacted at room temperature overnight. The reaction was monitored by TLC until it was
completed. The pH was adjusted to weakly acidic with 1N dilute hydrochloric acid. The resulting mixture was
extracted with ethyl acetate 3 to 4 times. The organic phases were combined, washed with saturated brine 3
times, concentrated to remove the solvent, and purified by silica gel column chromatography to give 1.9 g of a
yellow solid, with a yield of 64%. LC-MS (APCI): m/z=324.4 (M+1)".

[001525] Step 3: Synthesis of intermediate compound A-4

[001526] 4’-Bromo-2’-oxospiro[cyclohexane-1,3’-indoline]-6’-carboxylic acid (2.65 g, 8.2 mmol), 4-
(chlorodifluoromethoxy)aniline (1.9 g, 9.8 mmol), HATU (4.7 g, 12.3 mmol) and TEA (1.66 g, 16.4 mmol) were
dissolved in 25 mL of anhydrous DMF. The mixture was stirred and reacted at room temperature under nitrogen
for 5 to 6 h. The reaction was monitored by TLC until it was completed. The mixture was diluted with added
water. The resulting mixture was extracted with ethyl acetate 3 to 4 times. The organic phases were combined,
washed with saturated brine 3 times, concentrated to remove the solvent, and purified by silica gel column
chromatography to give 2.2 g of a yellow solid, with a yield of 54%. LC-MS (APCI): m/z=499.2 (M+1)".
[001527] Preparation of intermediate A-5 3-acetamido-5-bromo-N-(4-(chlorodifluoromethoxy)phenyl)-4-

isopropyl-1,2.3,3a,4,8b-hexahydrocyclopenta[blindole-7-carboxamide
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[001528] The following synthetic route was adopted:

o] o o
\OJKCEI 12NaHCO; )K@Q P ~o
| .
NH, KOAc, Pd(OAc PPh, NH, CH3CN N PhSiH;, DCM ;\ !

Cl O

F F
_ NaN; _ J\@Q _LiOHH,0
N
"1 adioxane actone/H,0 THF/H,0 N THATU, DIEA, DMF
L ~

N
Br Br )\

Cl o} cl o) o Cl o)

FF\@\ )PPy THE FF\©\ )k FF\@\
;\ N3 2) LiOH+H,0, THF AUCEE DCM ;\

[001529] Step 1: Synthesis of compound methyl 4-amino-3-(cyclopent-2-en-1-yl)benzoate
[001530] Methyl 4-amino-3-iodobenzoate (5.0 g, 18 mmol), cyclopentene (1.84 g, 27 mmol), potassium acetate
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(3.5 g, 36 mmol), palladium(ll) acetate (0.2 g, 0.9 mmol) and triphenylphosphine (0.5 g, 1.8 mmol) were added
to a reaction flask, and the mixture was dissolved in 20 mL of anhydrous DMF. The mixture was heated to 80
°C, stirred and reacted under nitrogen overnight. The reaction was monitored by TLC until it was completed.
Saturated aqueous solution of ammonium chloride was added to quench the reaction. The mixture was extracted
with ethyl acetate 3 to 4 times. The organic phases were combined, washed with saturated brine, concentrated,
and then purified by silica gel column chromatography to give 1.83 g of a light yellow oily liquid, with a yield
of 47%. LC-MS(APCI): m/z=218.2 (M+1)*.

[001531] Step 2: Synthesis of compound methyl 3-iodo-1,2,3,3a,4,8b-hexahydrocyclopenta[b]indole-7-
carboxylate

[001532] Methyl 4-amino-3-(cyclopent-2-en-1-yl)benzoate (1.8 g, 8.3 mmol), elemental iodine (4.2 g, 16.6
mmol), sodium bicarbonate (2.1 g, 24.9 mmol) and acetonitrile (20 mL) were added to a reaction flask. The
mixture was stirred and reacted at room temperature overnight. The reaction was monitored by TLC until it was
completed. Saturated sodium sulfite solution was added to quench the reaction. The mixture was extracted with
ethyl acetate 3 to 4 times. The organic phases were combined, washed with saturated brine 3 times, concentrated
to remove the solvent, and purified by silica gel column chromatography to give 1.48 g of a light yellow oily
solid, with a yield of 52%. LC-MS (APCI): m/z=344.6 (M+1)*.

[001533] Step 3: Synthesis of compound methyl 3-iodo-4-isopropyl-1,2,3,3a,4,8b-
hexahydrocyclopenta[b]indole-7-carboxylate

[001534] Methyl 3-iodo-1,2,3,3a,4,8b-hexahydrocyclopenta[b]indole-7-carboxylate (1.4 g, 4.1 mmol), acetone
(0.5 g, 8.2 mmol), phenylsilane (0.97 g, 9.02 mmol) and anhydrous DCM (20 mL) were added to a reaction flask.
The mixture was stirred and reacted at room temperature for 4 to 6 hours. The reaction was monitored by TLC
until it was completed. The mixture was concentrated to remove the solvent. The residue was purified by column
chromatography, and vacuum dried to give 1.2 g of a light yellow solid, with a yield of 77%. LC-MS (APCI):
m/z=386.3 (M+1)".

[001535] Step  4:  Synthesis of compound methyl  5-bromo-3-iodo-4-isopropyl-1,2,3,3a,4,8b-
hexahydrocyclopenta[b]indole-7-carboxylate

[001536] Methyl 3-iodo-4-isopropyl-1,2,3,3a,4,8b-hexahydrocyclopenta[b]indole-7-carboxylate (1.2 g, 3.1
mmol), NBS (0.83 g, 4.7 mmol) and 1,4-dioxane (20 mL) were added to a reaction flask. The mixture was stirred
and reacted at room temperature under nitrogen overnight. The reaction was monitored by TLC until it was
completed. The mixture was concentrated, and then purified by column chromatography, and vacuum dried to
give 0.92 g of a light yellow solid, with a yield of 64%. LC-MS (APCI): m/z=464.4 (M+1)".

[001537] Step 5. Synthesis of compound methyl 3-azido-5-bromo-4-isopropyl-1,2,3,3a,4,8b-
hexahydrocyclopenta[b]indole-7-carboxylate

[001538] Methyl 5-bromo-3-iodo-4-isopropyl-1,2,3,3a,4,8b-hexahydrocyclopenta[b]indole-7-carboxylate
(0.92 g, 2.0 mmol) and sodium azide (260 mg, 4.0 mmol) were dissolved in 10 mL of acetone and 5 mL of water.
The mixture was heated to 50 °C, stirred and reacted under nitrogen for 5 to 6 h. The reaction was monitored by
TLC until it was completed. The mixture was diluted with added water. The resulting mixture was extracted
with ethyl acetate 3 to 4 times. The organic phases were combined, washed with saturated brine 3 times,

concentrated to remove the solvent, and purified by silica gel column chromatography to give 695 mg of a light
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yellow solid, with a yield of 92%. LC-MS (APCI): m/z=379.2 (M+1)".

[001539] Step 6: Synthesis of compound 3-azido-5-bromo-4-isopropyl-1,2,3,3a,4,8b-
hexahydrocyclopenta[b]indole-7-carboxylic acid

[001540] Methyl 3-azido-5-bromo-4-isopropyl-1,2,3,3a,4,8b-hexahydrocyclopenta[b]indole-7-carboxylate (3.5
g, 9.3 mmol), lithium hydroxide monohydrate (1.95 g, 46.5 mmol), THF (10 mL) and water (10 mL) were added
to a reaction flask. The mixture was stirred and reacted at room temperature overnight. The reaction was
monitored by TLC until it was completed. The pH was adjusted to weakly acidic with 1N dilute hydrochloric
acid. The resulting mixture was extracted with ethyl acetate 3 to 4 times. The organic phases were combined,
washed with saturated brine 3 times, concentrated to remove the solvent, and purified by silica gel column
chromatography to give 2.94 g of an off-white solid, with a yield of 87%. LC-MS (APCI): m/z=365.6 (M+1)*.
[001541] Step 7 Synthesis of compound 3-azido-5-bromo-N-(4-(chlorodifluoromethoxy)phenyl)-4-isopropyl-
1,2,3,3a,4,8b-hexahydrocyclopenta[b]indole-7-carboxamide

[001542] 3-Azide-5-bromo-4-isopropyl-1,2,3,3a,4,8b-hexahydrocyclopenta[b]indole-7-carboxylic acid (2.99 g,
8.2 mmol), 4-(chlorodifluoromethoxy)aniline (1.9 g, 9.8 mmol), HATU (4.7 g, 12.3 mmol) and DIEA (2.1 g,
16.4 mmol) were added to a reaction flask. The mixture was dissolved in 25 mL of anhydrous DMF. The mixture
was stirred and reacted at room temperature under nitrogen for 5 to 6 h. The reaction was monitored by TLC
until it was completed. The mixture was diluted with added water. The resulting mixture was extracted with
ethyl acetate 3 to 4 times. The organic phases were combined, washed with saturated brine 3 times, concentrated
to remove the solvent, and purified by silica gel column chromatography to give 3.05 g of a yellow solid, with
a yield of 69%. LC-MS (APCI): m/z=540.6 (M+1)".

[001543] Step 8 Synthesis of compound 3-amino-5-bromo-N-(4-(chlorodifluoromethoxy)phenyl)-4-isopropyl-
1,2,3,3a,4,8b-hexahydrocyclopenta[b]indole-7-carboxamide

[001544] 3-Azide-5-bromo-N-(4-(chlorodifluoromethoxy)phenyl)-4-isopropyl-1,2,3,3a,4,8b-
hexahydrocyclopenta[b]indole-7-carboxamide (1.5 g, 2.8 mmol), triphenylphosphine (1.46 g, 5.6 mmol), and
anhydrous THF (10 mL) were added to a reaction flask. The mixture was heated to 60 °C and reacted overnight.
The reaction was monitored by TLC until it was completed. The resulting mixture was cooled to room
temperature, and then lithium hydroxide monohydrate (0.47 g, 11.2 mmol) was added. The mixture was reacted
at room temperature for 1 hour. The reaction was monitored by TLC until it was completed. The resulting
mixture was concentrated, and then purified by silica gel column chromatography to give 488 mg of product,
with a yield of 34%. LC-MS (APCI): m/z=514.7 (M+1)*.

[001545] Step 9: Synthesis of intermediate compound A-5

[001546] 3-Amino-5-bromo-N-(4-(chlorodifluoromethoxy)phenyl)-4-isopropyl-1,2,3,3a,4,8b-
hexahydrocyclopenta[b]indole-7-carboxamide (488 mg, 0.95 mmol), TEA (192 mg, 1.9 mmol) and anhydrous
DCM (10 mL) were added to a reaction flask. Acetyl chloride (89 mg, 1.14 mmol) was added dropwise in an ice
bath. The resulting mixture was warmed to room temperature, stirred and reacted for 1 to 2 hours. The reaction
was monitored by TLC until it was completed. Water was added to quench the reaction. The organic phase was
separated, concentrated, and then purified by silica gel column chromatography to give 480 mg of product, with
a yield of 91%. LC-MS (APCI): m/z=556.7 (M+1)".

[001547] Preparation _of _intermediate A-6  (1R)-9-bromo-N-(4-(chlorodifluoromethoxy)phenyl)-4-
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hydroxy-1-methyl-1,2.3.4-tetrahydrobenzo[4,5]imidazo[1,2-a]pyridine-7-carboxamide
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[001548] The following synthetic route was adopted:
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[001549] Step 1: Synthesis of compound ethyl (R,E)-5-((tert-butylsulfinyl)imino)hexanoate

[001550] Ethyl 4-acetylbutyrate (10.0 g, 63.3 mmol), (R)-tert-butylsulfinamide (9.2 g, 75.9 mmol) and
titanium(1V) ethoxide (36 g, 127 mmol) were added to a reaction flask, and the mixture was dissolved in 100
mL of anhydrous THF. The mixture was heated to reflux, stirred and reacted under nitrogen for 12 hours. The
reaction was monitored by TLC until it was completed. 50 mL of water was added to quench the reaction. The
mixture was extracted with ethyl acetate 3 to 4 times. The organic phases were combined, washed with saturated
brine, concentrated, and then purified by silica gel column chromatography to give 14.0 g of an anhydrous oily
liquid, with a yield of 85%. LC-MS (APCI): m/z=262.2 (M+1)*.

[001551] Step 2: Synthesis of compound ethyl (R)-5-(((R)-tert-butylsulfinyl)amino)hexanoate

[001552] Ethyl (R,E)-5-((tert-butylsulfinyl)imino)hexanoate (14.0 g, 53.6 mmol) and THF (80 mL) were added
to a reaction flask. Sodium borohydride (3.1 g, 80.5 mmol) was added in batches in an ice bath. After the addition
was completed, the mixture was stirred and reacted at room temperature under nitrogen overnight. The reaction
was monitored by TLC until it was completed. Water was added to quench the reaction. The resulting mixture
was extracted with ethyl acetate 3 to 4 times. The organic phases were combined, washed with saturated brine,
concentrated, and then purified by silica gel column chromatography to give 10.7 g of a colorless oily liquid,
with a yield of 76%. LC-MS (APCI): m/z=264.7 (M+1)*.

[001553] Step 3: Synthesis of compound ethyl (R)-5-aminohexanoate hydrochloride

[001554] Ethyl (R)-5-(((R)-tert-butylsulfinyl)amino)hexanoate (10.7 g, 41 mmol) and a 4 M solution of
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hydrogen chloride in 1,4-dioxane (50 mL) were added to a reaction flask. The mixture was stirred and reacted
at room temperature for 2 to 4 hours. The reaction was monitored by TLC until it was completed. The resulting
mixture was concentrated, and then directly added to the next step reaction. LC-MS (APCI): m/z=160.7 (M+1)*.
[001555] Step 4: Synthesis of compound methyl (R)-3-bromo-4-((6-ethoxy-6-oxohexan-2-yl)amino)-5-
nitrobenzoate

[001556] Ethyl (R)-5-aminohexanoate hydrochloride, methyl 3-bromo-4-fluoro-5-nitrobenzoate (11.3 g, 41
mmol), DIEA (13.2 g, 102.5 mmol) and anhydrous ethanol (60 mL) were added to a reaction flask. The mixture
was heated to 60 °C, stirred and reacted under nitrogen for 6 to 8 hours. The reaction was monitored by TLC
until it was completed. The resulting mixture was concentrated to remove the solvent, and purified by silica gel
column chromatography to give 10.1 g of a yellow oily liquid, with a two-step yield of 59%. LC-MS (APCI):
m/z=417.5 (M+1)".

[001557] Step 5. Synthesis of compound methyl (R)-3-amino-5-bromo-4-((6-ethoxy-6-oxohexan-2-
yl)amino)benzoate

[001558] Methyl (R)-3-bromo-4-((6-ethoxy-6-oxohexan-2-yl)amino)-5-nitrobenzoate (10.1 g, 24.3 mmol) and
THF (70 mL) were added to a reaction flask. The mixture was stirred until dissolved. A catalytic amount of Pt/C
was added. The reaction system was purged with hydrogen, and then the mixture was stirred and reacted at room
temperature overnight. The reaction was monitored by TLC until it was completed. The resulting mixture was
filtered to remove the catalyst. The filtrate was concentrated, and then directly added to the next step reaction.
LC-MS (APCI): m/z=387.3 (M+1)*.

[001559] Step 6: Synthesis of compound (R)-3-amino-5-bromo-4-((5-carboxypentan-2-yl)amino)benzoic acid
[001560] Methyl (R)-3-amino-5-bromo-4-((6-ethoxy-6-oxohexan-2-yl)amino)benzoate and lithium hydroxide
monohydrate (5.1 g, 121.5 mmol) were added to a reaction flask. The mixture was dissolved in 30 mL of
tetrahydrofuran and 30 mL of water. The mixture was stirred and reacted at room temperature overnight. The
reaction was monitored by TLC until it was completed. The pH was adjusted to weakly acidic with 1N dilute
hydrochloric acid. The resulting mixture was extracted with ethyl acetate 3 to 4 times. The organic phases were
combined, washed with saturated brine 3 times, concentrated to remove the solvent, and purified by silica gel
column chromatography to give 5.7 g of an off-white solid, with a yield of 68%. LC-MS (APCI): m/z=345.6
(M+1)*,

[001561] Step 7 Synthesis of compound (R)-3-amino-5-bromo-4-(2-methyl-6-oxopiperidin-1-yl)benzoic acid
[001562] (R)-3-Amino-5-bromo-4-((5-carboxypentan-2-yl)amino)benzoic acid (2.8 g, 8.2 mmol), HATU (4.7
g, 12.3 mmol), DIEA (2.1 g, 16.4 mmol) and anhydrous DMF (25 mL) were added to a reaction flask. The
mixture was stirred and reacted at room temperature under nitrogen for 5 to 6 h. The reaction was monitored by
TLC until it was completed. The mixture was diluted with added water. The resulting mixture was extracted
with ethyl acetate 3 to 4 times. The organic phases were combined, washed with saturated brine 3 times,
concentrated to remove the solvent, and purified by silica gel column chromatography to give 1.92 g of a yellow
solid, with a yield of 72%. LC-MS (APCI): m/z=327.6 (M+1)*.

[001563] Step 8: Synthesis of compound (R)-3-amino-5-bromo-N-(4-(chlorodifluoromethoxy)phenyl)-4-(2-
methyl-6-oxopiperidin-1-yl)benzamide

[001564] (R)-3-Amino-5-bromo-4-(2-methyl-6-oxopiperidin-1-yl)benzoic acid (2.7 g, 8.2 mmol), 4-
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(chlorodifluoromethoxy)aniline (1.9 g, 9.8 mmol), HATU (4.7 g, 12.3 mmol) and DIEA (2.1 g, 16.4 mmol) were
added to a reaction flask. The mixture was dissolved in 25 mL of anhydrous DMF. The resulting mixture was
stirred and reacted at room temperature under nitrogen for 5 to 6 h. The reaction was monitored by TLC until it
was completed. The mixture was diluted with added water. The resulting mixture was extracted with ethyl acetate
3 to 4 times. The organic phases were combined, washed with saturated brine 3 times, concentrated to remove
the solvent, and purified by silica gel column chromatography to give 2.96 g of a light yellow solid, with a yield
of 72%. LC-MS (APCI): m/z=502.3 (M+1)".

[001565] Step 9: Synthesis of compound (R)-9-bromo-N-(4-(chlorodifluoromethoxy)phenyl)-1-methyl-1,2,3,4-
tetrahydrobenzo[4,5]imidazo[1,2-a]pyridine-7-carboxamide

[001566] (R)-3-Amino-5-bromo-N-(4-(chlorodifluoromethoxy)phenyl)-4-(2-methyl-6-oxopiperidin-1-
yl)benzamide (1.5 g, 3.0 mmol), p-toluenesulfonic acid (258 mg, 1.5 mmol) and DMF (10 mL) were added to a
reaction flask. The mixture was stirred and reacted at room temperature for 1 to 2 hours. The reaction was
monitored by TLC until it was completed. Water was added to quench the reaction. The resulting mixture was
extracted with ethyl acetate 3 to 4 times. The organic phases were combined, washed with saturated brine,
concentrated, and then purified by silica gel column chromatography to give 1.32 g of product, with a yield of
91%. LC-MS (APCI): m/z=484.7 (M+1)".

[001567] Step 10 Synthesis of compound (1R)-4,9-dibromo-N-(4-(chlorodifluoromethoxy)phenyl)-1-methyl-
1,2,3,4-tetrahydrobenzo[4,5]imidazo[1,2-a]pyridine-7-carboxamide

[001568] (R)-9-Bromo-N-(4-(chlorodifluoromethoxy)phenyl)-1-methyl-1,2,3,4-
tetrahydrobenzo[4,5]imidazo[1,2-a]pyridine-7-carboxamide (1.3 g, 2.7 mmol), NBS (0.56 g, 3.2 mmol) and
dichloroethane (20 mL) were added to a reaction flask. AIBN (0.5 g, 2.7 mmol) was added under nitrogen. The
mixture was heated to 50 °C, stirred and reacted overnight. The reaction was monitored by TLC until it was
completed. The resulting mixture was concentrated to remove the solvent. The residue was purified by silica gel
column chromatography, and vacuum dried to give 1.1 g of a light yellow solid as a product, with a yield of
74%. LC-MS (APCI): m/z=562.1 (M+1)".

[001569] Step 11 Synthesis of intermediate compound A-6

[001570] (1R)-4,9-Dibromo-N-(4-(chlorodifluoromethoxy)phenyl)-1-methyl-1,2,3,4-
tetrahydrobenzo[4,5]imidazo[1,2-a]pyridine-7-carboxamide (1.1 g, 2.0 mmol), acetonitrile (10 mL) and water
(10 mL) were added to a reaction flask. Potassium peroxymonosulfate (2.1 g, 6.0 mmol) was added in an ice
bath. After the addition was completed, the mixture was warmed to room temperature, stirred and reacted
overnight. The reaction was monitored by TLC until it was completed. Saturated aqueous solution of sodium
sulfite was added to quench the reaction. The resulting mixture was extracted with ethyl acetate 3 to 4 times.
The organic phases were combined, washed with saturated brine, concentrated, and then purified by silica gel
column chromatography to give 329 mg of product, with a yield of 33%. LC-MS(APCI): m/z=500.3 (M+1)*.
[001571] Preparation _of _intermediate A-7 (R)-6-bromo-N-(4-(chlorodifluoromethoxy)phenyl)-2.4-

dimethyl-1,2,3,4-tetrahydrobenzo[4,5]imidazo[1,2-a]pyrazine-8-carboxamide
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[001573] Step 1: Synthesis of compound (R)-2-((tert-butoxycarbonyl)amino)propyl methanesulfonate
[001574] N-Boc-D-alaninol (10.0 g, 57.1 mmol), triethylamine (8.6 g, 85.7 mmol) and anhydrous
dichloromethane (100 mL) were added to a reaction flask. Methanesulfonyl chloride (7.2 g, 62.8 mmol) was
added dropwise in an ice bath under nitrogen. After the addition was completed, the mixture was warmed to
room temperature and reacted for 1 to 2 hours. The reaction was monitored by TLC until it was completed. 50
mL of water was added to quench the reaction. The resulting mixture was extracted with dichloromethane 3 to
4 times. The organic phases were combined, washed with saturated brine, concentrated, and then purified by
silica gel column chromatography to give 13.1 g of an anhydrous oily liquid, with a yield of 91%. LC-MS (APCI):
m/z=254.2 (M+1)*.

[001575] Step 2: Synthesis of compound ethyl (R)-N-(2-((tert-butoxycarbonyl)amino)propyl)-N-
methylglycinate

[001576] (R)-2-((tert-Butoxycarbonyl)amino)propyl methanesulfonate (13.1 g, 51.8 mmol) was dissolved in 80
mL of tetrahydrofuran, and 2-(methylamino)ethyl acetate hydrochloride (9.5 g, 62.1 mmol) was added.
Triethylamine (10.5 g, 103.6 mmol) was slowly added dropwise at room temperature. After the addition was
completed, the mixture was stirred and reacted at room temperature under nitrogen overnight. The reaction was
monitored by TLC until it was completed. Water was added to quench the reaction. The resulting mixture was
extracted with ethyl acetate 3 to 4 times. The organic phases were combined, washed with saturated brine,
concentrated, and then purified by silica gel column chromatography to give 10.8 g of a colorless oily liquid,
with a yield of 76%. LC-MS (APCI): m/z=275.7 (M+1)*.

[001577] Step 3: Synthesis of compound ethyl (R)-N-(2-aminopropyl)-N-methylglycinate hydrochloride
[001578] Ethyl (R)-N-(2-((tert-butoxycarbonyl)amino)propyl)-N-methylglycinate (10.8 g, 39.4 mmol) and a 4
M solution of hydrogen chloride in 1,4-dioxane (80 mL, 320 mmol) were added to a reaction flask. The mixture
was stirred and reacted at room temperature for 2 to 4 hours. The reaction was monitored by TLC until it was
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completed. The resulting mixture was concentrated, and then directly added to the next step reaction. LC-MS
(APCI): m/z=175.2 (M+1)".

[001579] Step 4: Synthesis of compound methyl (R)-3-bromo-4-((1-((2-ethoxy-2-
oxoethyl)(methyl)amino)propan-2-yl)amino)-5-nitrobenzoate

[001580] Ethyl (R)-N-(2-aminopropyl)-N-methylglycinate hydrochloride, methyl 3-bromo-4-fluoro-5-
nitrobenzoate (11.3 g, 41 mmol), DIEA (13.2 g, 102.5 mmol) and anhydrous ethanol (60 mL) were added to a
reaction flask. The mixture was heated to 60 °C, stirred and reacted under nitrogen for 6 to 8 hours. The reaction
was monitored by TLC until it was completed. The mixture was concentrated, and then purified by silica gel
column chromatography to give 9.3 g of a yellow oily liquid, with a two-step yield of 55%. LC-MS (APCI):
m/z=432.5 (M+1)*.

[001581] Step  5:  Synthesis of compound  methyl (R)-3-amino-5-bromo-4-((1-((2-ethoxy-2-
oxoethyl)(methyl)amino)propan-2-yl)amino)benzoate

[001582] Methyl (R)-3-bromo-4-((1-((2-ethoxy-2-oxoethyl)(methyl)amino)propan-2-yl)amino)-5-
nitrobenzoate (9.3 g, 21.6 mmol), tetrahydrofuran (70 mL) and a catalytic amount of Pt/C were added to a
reaction flask. The reaction system was purged with hydrogen, and then the mixture was stirred and reacted at
room temperature overnight. The reaction was monitored by TLC until it was completed. The mixture was
filtered to remove the catalyst. The filtrate was concentrated, and then directly added to the next step reaction.
LC-MS (APCI): m/z=402.3 (M+1)".

[001583] Step 6: Synthesis of compound (R)-3-amino-5-bromo-4-((1-((carboxymethyl)(methyl)amino)propan-
2-yl)amino)benzoic acid

[001584] Methyl (R)-3-amino-5-bromo-4-((1-((2-ethoxy-2-oxoethyl)(methyl)amino)propan-2-
yl)amino)benzoate and lithium hydroxide monohydrate (5.1 g, 121.5 mmol) were added to a reaction flask. The
mixture was dissolved in tetrahydrofuran (30 mL) and water (30 mL). The mixture was stirred and reacted at
room temperature overnight. The reaction was monitored by TLC until it was completed. The pH was adjusted
to weakly acidic with 1N dilute hydrochloric acid. The mixture was extracted with ethyl acetate 3 to 4 times.
The organic phases were combined, washed with saturated brine 3 times, concentrated, and then purified by
silica gel column chromatography to give 4.2 g of an off-white solid, with a yield of 54%. LC-MS (APCI):
m/z=360.6 (M+1)".

[001585] Step 7 Synthesis of compound (R)-3-amino-5-bromo-4-(2,4-dimethyl-6-oxopiperazin-1-yl)benzoic
acid

[001586] (R)-3-Amino-5-bromo-4-((1-((carboxymethyl)(methyl)amino)propan-2-yl)amino)benzoic acid (2.9 g,
8.2 mmol), HATU (4.7 g, 12.3 mmol) and DIEA (2.1 g, 16.4 mmol) were added to a reaction flask. The mixture
was dissolved in 25 mL of anhydrous DMF. The mixture was stirred and reacted at room temperature under
nitrogen for 5 to 6 h. The reaction was monitored by TLC until it was completed. The mixture was diluted with
added water. The resulting mixture was extracted with ethyl acetate 3 to 4 times. The organic phases were
combined, washed with saturated brine 3 times, concentrated, and then purified by silica gel column
chromatography to give 2.1 g of a yellowish-brown solid, with a yield of 76%. LC-MS (APCI): m/z=342.5
(M+1)*,

[001587] Step 8: Synthesis of compound (R)-3-amino-5-bromo-N-(4-(chlorodifluoromethoxy)phenyl)-4-(2,4-
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dimethyl-6-oxopiperazin-1-yl)benzamide

[001588] (R)-3-Amino-5-bromo-4-(2,4-dimethyl-6-oxopiperazin-1-yl)benzoic acid (2.8 g, 8.2 mmol), 4-
(chlorodifluoromethoxy)aniline (1.9 g, 9.8 mmol), HATU (4.7 g, 12.3 mmol) and DIEA (2.1 g, 16.4 mmol) were
added to a reaction flask, and the mixture was dissolved in 25 mL of anhydrous DMF. The mixture was stirred
and reacted at room temperature under nitrogen for 5 to 6 h. The reaction was monitored by TLC until it was
completed. The mixture was diluted with added water. The resulting mixture was extracted with ethyl acetate 3
to 4 times. The organic phases were combined, washed with saturated brine 3 times, concentrated, and then
purified by silica gel column chromatography to give 2.4 g of a light yellow solid, with a yield of 57%. LC-MS
(APCI): m/z=517.3 (M+1)*.

[001589] Step 9: Synthesis of intermediate compound A-7

[001590] (R)-3-Amino-5-bromo-N-(4-(chlorodifluoromethoxy)phenyl)-4-(2,4-dimethyl-6-oxopiperazin-1-
yl)benzamide (1.5 g, 3.0 mmol), p-toluenesulfonic acid (258 mg, 1.5 mmol) and DMF (10 mL) were added to a
reaction flask. The mixture was stirred and reacted at room temperature for 1 to 2 hours. The reaction was
monitored by TLC until it was completed. Water was added to quench the reaction. The resulting mixture was
extracted with ethyl acetate 3 to 4 times. The organic phases were combined, washed with saturated brine,
concentrated, and then purified by silica gel column chromatography to give 1.22 g of product, with a yield of
82%. LC-MS (APCI): m/z=499.3 (M+1)*,

[001591] Preparation of intermediate A-8 (R)-6-bromo-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-
3,4-dihydro-2H-benzo[4,5]imidazo[2,1-b][1,3]thiazine-8-carboxamide
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[001592] The following synthetic route was adopted:
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[001593] Step 1: Synthesis of compound methyl (R)-3-bromo-4-((4-hydroxybutan-2-yl)amino)-5-nitrobenzoate
[001594] Methyl 3-bromo-4-fluoro-5-nitrobenzoate (4.7 g, 16.9 mmol), (R)-3-aminobutanol (1.8 g, 20.3 mmol),

N
A-8

triethylamine (2.7 g, 27.0 mmol) and ethanol (50 mL) were added to a reaction flask. The mixture was heated to
50 °C, stirred and reacted under nitrogen for 4 to 6 hours. The reaction was monitored by TLC until it was
completed. The mixture was concentrated, and then purified by silica gel column chromatography, and vacuum
dried to give 5.3 g of a light yellow solid as a product, with a yield of 90%. LC-MS (APCI): m/z=347.3 (M+1)".
[001595] Step 2: Synthesis of compound (R)-3-bromo-4-((4-hydroxybutan-2-yl)amino)-5-nitrobenzoic acid
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[001596] Methyl (R)-3-bromo-4-((4-hydroxybutan-2-yl)amino)-5-nitrobenzoate (3.2 g, 9.3 mmol) and lithium
hydroxide monohydrate (1.95 g, 46.5 mmol) were added to a reaction flask, and the mixture was dissolved in
tetrahydrofuran (10 mL), methanol (10 mL) and water (10 mL). The mixture was stirred and reacted at room
temperature overnight. The reaction was monitored by TLC until it was completed. The pH was adjusted to
weakly acidic with 1N dilute hydrochloric acid. The resulting mixture was extracted with ethyl acetate 3 to 4
times. The organic phases were combined, washed with saturated brine 3 times, concentrated, and then purified
by silica gel column chromatography to give 2.6 g of a white solid, with a yield of 85%. LC-MS (APCI):
m/z=333.4 (M+1)".

[001597] Step 3: Synthesis of compound (R)-3-bromo-N-(4-(chlorodifluoromethoxy)phenyl)-4-((4-
hydroxybutan-2-yl)amino)-5-nitrobenzamide

[001598] (R)-3-Bromo-4-((4-hydroxybutan-2-yl)amino)-5-nitrobenzoic acid (2.72 g, 8.2 mmol), 4-
(chlorodifluoromethoxy)aniline (1.9 g, 9.8 mmol), HATU (4.7 g, 12.3 mmol) and DIEA (2.1 g, 16.4 mmol) were
added to a reaction flask, and the mixture was dissolved in 25 mL of anhydrous DMF. The mixture was stirred
and reacted at room temperature under nitrogen for 5 to 6 h. The reaction was monitored by TLC until it was
completed. The mixture was diluted with added water. The resulting mixture was extracted with ethyl acetate 3
to 4 times. The organic phases were combined, washed with saturated brine 3 times, concentrated, and then
purified by silica gel column chromatography to give 2.5 g of a yellow solid, with a yield of 61%. LC-MS (APCI):
m/z=508.2 (M+1)".

[001599] Step 4: Synthesis of compound (R)-3-amino-5-bromo-N-(4-(chlorodifluoromethoxy)phenyl)-4-((4-
hydroxybutan-2-yl)amino)benzamide

[001600] (R)-3-Bromo-N-(4-(chlorodifluoromethoxy)phenyl)-4-((4-hydroxybutan-2-yl)amino)-5-
nitrobenzamide (7.2 g, 14.2 mmol), reduced iron powder (8.0 g, 142 mmol), ethanol (40 mL) and glacial acetic
acid (2 mL) were added to a reaction flask. After the addition was completed, the mixture was heated to 70 °C,
stirred and reacted for 2 h. The reaction was monitored by TLC until it was completed. The mixture was filtered
while hot. The filtrate was concentrated, and then directly added to the next step reaction. LC-MS (APCI):
m/z=478.4 (M+1)".

[001601] Step 5: Synthesis of intermediate compound A-8

[001602] (R)-3-Amino-5-bromo-N-(4-(chlorodifluoromethoxy)phenyl)-4-((4-hydroxybutan-2-
yl)amino)benzamide, N,N’-thiocarbonyldiimidazole (2.9 g, 16.4 mmol) and anhydrous THF (25 mL) were added
to a reaction flask. The mixture was stirred and reacted at room temperature under nitrogen overnight. The
reaction was monitored by TLC until it was completed. The mixture was diluted with added water. The resulting
mixture was extracted with ethyl acetate 3 to 4 times. The organic phases were combined, washed with saturated
brine 3 times, concentrated, and then purified by silica gel column chromatography to give 2.63 g of a light
yellow solid, with a yield of 37%. LC-MS (APCI): m/z=502.3 (M+1)".

[001603] Preparation of intermediate A-9 (R)-6-bromo-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-
3,4-dihydro-1H-benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide
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[001605] Step 1: Synthesis of compound ethyl (R)-2-(2-((tert-butoxycarbonyl)amino)propoxy)acetate
[001606] N-Boc-D-alaninol (5.0 g, 28.6 mmol), ethyl 2-bromoacetate (5.7 g, 34.3 mmol) and anhydrous THF
(20 mL) were added to a reaction flask. The mixture was cooled to 0 °C under nitrogen, and LiHMDS (43 mL,
42.9 mmol) was slowly added dropwise. After the addition was completed, the mixture was warmed to room
temperature, stirred and reacted overnight. The reaction was monitored by TLC until it was completed. Saturated
aqueous solution of ammonium chloride was added to quench the reaction. The mixture was extracted with ethyl
acetate 3 to 4 times. The organic phases were combined, washed with saturated brine, concentrated, and then
purified by silica gel column chromatography to give 5.1 g of a colorless oily liquid, with a yield of 68%. LC-
MS(APCI): m/z=262.1 (M+1)*.

[001607] Step 2: Synthesis of compound (R)-2-(2-((tert-butoxycarbonyl)amino)propoxy)acetic acid

[001608] Ethyl (R)-2-(2-((tert-butoxycarbonyl)amino)propoxy)acetate (5.1 g, 19.5 mmol), lithium hydroxide
monohydrate (4.1 g, 97.5 mmol) and methanol (20 mL) were added to a reaction flask. The mixture was stirred
and reacted at room temperature overnight. The reaction was monitored by TLC until it was completed. The pH
was adjusted to weakly acidic with 1N dilute hydrochloric acid. The resulting mixture was extracted with ethyl
acetate 3 to 4 times. The organic phases were combined, washed with saturated brine 3 times, concentrated, and
then purified by silica gel column chromatography to give 3.95 g of a light yellow oily solid, with a yield of
87%. LC-MS (APCI): m/z=234.6 (M+1)".

[001609] Step 3: Synthesis of compound (R)-2-(2-((2-bromo-4-(methoxycarbonyl)-6-
nitrophenyl)amino)propoxy)acetic acid

[001610] (R)-2-(2-((tert-Butoxycarbonyl)amino)propoxy)acetic acid (3.95 g, 16.9 mmol) and a 4M solution of
hydrochloride in 1,4-dioxane (20 mL, 80 mmol) were added to a reaction flask. The mixture was stirred and

reacted at room temperature for 1 hour. The reaction was monitored by TLC until it was completed. The resulting

147



mixture was concentrated to remove the solvent. Methyl 3-bromo-4-fluoro-5-nitrobenzoate (4.7 g, 16.9 mmol),
triethylamine (2.7 g, 27.0 mmol) and ethanol (50 mL) were added to a reaction flask. The mixture was heated to
50 °C, stirred and reacted under nitrogen for 4 to 6 hours. The reaction was monitored by TLC until it was
completed. The resulting mixture was concentrated to remove the solvent. The residue was purified by column
chromatography, and vacuum dried to give 5.3 g of a light yellow solid as a product, with a yield of 81%. LC-
MS (APCI): m/z=391.3 (M+1)".

[001611] Step 4: Synthesis of compound (R)-2-(2-((2-amino-6-bromo-4-
(methoxycarbonyl)phenyl)amino)propoxy)acetic acid

[001612] (R)-2-(2-((2-Bromo-4-(methoxycarbonyl)-6-nitrophenyl)amino)propoxy)acetic acid (5.5 g, 14.2
mmol), reduced iron powder (8.0 g, 142 mmol), ethanol (30 mL) and glacial acetic acid (2 mL) were added to a
reaction flask. After the addition was completed, the mixture was heated to 70 °C, stirred and reacted for 2 h.
The reaction was monitored by TLC until it was completed. The mixture was filtered while hot. The filtrate was
concentrated, and then directly added to the next step reaction. LC-MS (APCI): m/z=361.4 (M+1)".

[001613] Step  5:  Synthesis of compound  methyl (R)-6-bromo-4-methyl-3,4-dihydro-1H-
benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxylate

[001614] (R)-2-(2-((2-Amino-6-bromo-4-(methoxycarbonyl)phenyl)amino)propoxy)acetic acid (2.95 g, 8.2
mmol), HATU (4.7 g, 12.3 mmol) and DIEA (2.1 g, 16.4 mmol) were added to a reaction flask, and the mixture
was dissolved in 25 mL of anhydrous DMF. The mixture was stirred and reacted at room temperature under
nitrogen for 5 to 6 h. The reaction was monitored by TLC until it was completed. The mixture was diluted with
added water. The resulting mixture was extracted with ethyl acetate 3 to 4 times. The organic phases were
combined, washed with saturated brine 3 times, concentrated, and then purified by silica gel column
chromatography to give 1.54 g of a yellow solid, with a yield of 58%. LC-MS (APCI): m/z=325.2 (M+1)".
[001615] Step 6: Synthesis of compound (R)-6-bromo-4-methyl-3,4-dihydro-1H-benzo[4,5]imidazo[2,1-
c][1,4]oxazine-8-carboxylic acid

[001616] Methyl (R)-6-bromo-4-methyl-3,4-dihydro-1H-benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxylate
(3.0 g, 9.3 mmol) and lithium hydroxide monohydrate (1.95 g, 46.5 mmol) were added to a reaction flask, and
the mixture was dissolved in tetrahydrofuran (10 mL), methanol (10 mL) and water (10 mL). The mixture was
stirred and reacted at room temperature overnight. The reaction was monitored by TLC until it was completed.
The pH was adjusted to weakly acidic with 1N dilute hydrochloric acid. The resulting mixture was extracted
with ethyl acetate 3 to 4 times. The organic phases were combined, washed with saturated brine 3 times,
concentrated, and then purified by silica gel column chromatography to give 2.3 g of a white solid, with a yield
of 80%. LC-MS (APCI): m/z=311.6 (M+1)",

[001617] Step 7: Synthesis of intermediate compound A-9

[001618] (R)-6-Bromo-4-methyl-3,4-dihydro-1H-benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxylic acid
(2.54 g, 8.2 mmol), 4-(chlorodifluoromethoxy)aniline (1.9 g, 9.8 mmol), HATU (4.7 g, 12.3 mmol) and DIEA
(2.1 g, 16.4 mmol) were added to a reaction flask, and the mixture was dissolved in 25 mL of anhydrous DMF.
The mixture was stirred and reacted at room temperature under nitrogen for 5 to 6 h. The reaction was monitored
by TLC until it was completed. The mixture was diluted with added water. The resulting mixture was extracted

with ethyl acetate 3 to 4 times. The organic phases were combined, washed with saturated brine 3 times,
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concentrated, and then purified by silica gel column chromatography to give 2.74 g of a yellow solid, with a
yield of 69%. LC-MS (APCI): m/z=486.6 (M+1)".
[001619] Preparation of intermediate A-10 tert-butyl (R)-10-bromo-8-((4-

(chlorodifluoromethoxy)phenyl)carbamoyl)-1-methyl-1,2,4,5-tetrahydro-3H-benzo[4,5]imidazo[1,2-

d][1,4]diazepine-3-carboxylate
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[001620] The following synthetic route was adopted:
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[001621] Step 1: Synthesis of compound (R)-2-aminopropan-1-ol hydrochloride
[001622] N-Boc-D-alaninol (10.0 g, 57.1 mmol) and a 4 M solution of hydrogen chloride in 1,4-dioxane (80
mL, 320 mmol) were added to a reaction flask. The mixture was stirred and reacted at room temperature for 4
to 6 hours. The reaction was monitored by TLC until it was completed. The mixture was concentrated to remove
the solvent, and directly added to the next step reaction. LC-MS (APCI): m/z=76.1 (M+1)*.
[001623] Step 2: Synthesis of compound benzyl (R)-(1-hydroxypropan-2-yl)carbamate
[001624] (R)-2-Aminopropan-1-ol hydrochloride, tetrahydrofuran (60 mL) and water (40 mL) were added to a
reaction flask. Sodium hydroxide (5.7 g, 143 mmol) was added in batches in an ice bath. After the addition was
completed, benzyl chloroformate (11.6 g, 68.5 mmol) was slowly added dropwise under nitrogen. After the
addition was completed, the mixture was warmed to room temperature, stirred and reacted overnight. The

reaction was monitored by TLC until it was completed. The layers were separated. The aqueous phase was
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extracted with ethyl acetate 3 to 4 times. The organic phases were combined, washed with saturated brine,
concentrated, and then purified by silica gel column chromatography to give 10.4 g of a colorless oily liquid,
with a yield of 87%. LC-MS (APCI): m/z=210.1 (M+1)*.

[001625] Step 3: Synthesis of compound (R)-2-(((benzyloxy)carbonyl)amino)propyl-4-
methylbenzenesulfonate

[001626] Benzyl (R)-(1-hydroxypropan-2-yl)carbamate (10.4 g, 49.8 mmol), tetrahydrofuran (60 mL) and water
(40 mL) were added to a reaction flask. Sodium hydroxide (5.7 g, 143 mmol) was added in batches in an ice
bath. After the addition was completed, p-toluenesulfonyl chloride (13.1 g, 68.5 mmol) was added in batches
under nitrogen. After the addition was completed, the mixture was warmed to room temperature, stirred and
reacted overnight. The reaction was monitored by TLC until it was completed. The layers were separated, and
the aqueous phase was extracted with ethyl acetate 3 to 4 times. The organic phases were combined, washed
with saturated brine, concentrated, and then purified by silica gel column chromatography to give 13.0 g of a
light yellow oily liquid, with a yield of 72%. LC-MS (APCI): m/z=364.2 (M+1)".

[001627] Step 4: Synthesis of compound ethyl (R)-3-((2-
(((benzyloxy)carbonyl)amino)propyl)amino)propionate

[001628] (R)-2-(((Benzyloxy)carbonyl)amino)propyl-4-methylbenzenesulfonate (13.0 g, 35.8 mmol), ethyl 3-
aminopropionate hydrochloride (6.6 g, 43 mmol), potassium carbonate (9.9 g, 71.6 mmol) and toluene (90 mL)
were added to a reaction flask. The mixture was heated to 90 °C, stirred and reacted under nitrogen for 6 to 8
hours. The reaction was monitored by TLC until it was completed. The mixture was concentrated to remove the
solvent, and purified by silica gel column chromatography to give 5.84 g of a yellow oily liquid, with a yield of
53%. LC-MS (APCI): m/z=309.6 (M+1)*.

[001629] Step 5: Synthesis of compound ethyl (R)-3-((2-(((benzyloxy)carbonyl)amino)propyl)(tert-
butoxycarbonyl)amino)propionate

[001630] Ethyl (R)-3-((2-(((benzyloxy)carbonyl)amino)propyl)amino)propionate (5.84 g, 19 mmol), di-tert-
butyl dicarbonate (6.2 g, 28.4 mmol) and triethylamine (3.84 g, 38 mmol) were added to a reaction flask, and
the mixture was dissolved in 60 mL of dichloromethane. The mixture was stirred and reacted at room temperature
for 5 hours. The reaction was monitored by TLC until it was completed. Water was added to quench the reaction.
The organic phase was separated, washed with saturated brine, concentrated, and then purified by silica gel
column chromatography to give 6.74 g of a yellow oily liquid, with a yield of 87%. LC-MS (APCI): m/z=409.6
(M+1)*,

[001631] Step 6: Synthesis of compound ethyl (R)-3-((2-aminopropyl)(tert-
butyloxycarbonyl)amino)propionate

[001632] Ethyl (R)-3-((2-(((benzyloxy)carbonyl)amino)propyl)(tert-butyloxycarbonyl)amino)propionate (6.74
g, 16.5 mmol), ethanol (50 mL), and a catalytic amount of Pd/C were added to a reaction flask. The reaction
system was purged with hydrogen, and then the mixture was stirred and reacted at room temperature overnight.
The reaction was monitored by TLC until it was completed. The mixture was filtered to remove the catalyst. The
filtrate was concentrated, and then directly added to the next step reaction. LC-MS (APCI): m/z=275.8 (M+1)*.
[001633] Step 7 Synthesis of compound methyl (R)-3-bromo-4-((1-((tert-butoxycarbonyl)(3-ethoxy-3-

oxopropyl)amino)propan-2-yl)amino)-5-nitrobenzoate
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[001634] Ethyl (R)-3-((2-aminopropyl)(tert-butyloxycarbonyl)amino)propionate, methyl 3-bromo-4-fluoro-5-
nitrobenzoate (5.0 g, 18.1 mmol), DIEA (4.2 g, 33 mmol) and anhydrous ethanol (50 mL) were added to a
reaction flask. The mixture was heated to 60 °C, stirred and reacted under nitrogen for 6 to 8 hours. The reaction
was monitored by TLC until it was completed. The mixture was concentrated to remove the solvent, and purified
by silica gel column chromatography to give 5.4 g of a yellow oily liquid, with a two-step yield of 62%. LC-MS
(APCI): m/z=532.5 (M+1)".

[001635] Step 8: Synthesis of compound methyl (R)-3-amino-5-bromo-4-((1-((tert-butoxycarbonyl)(3-ethoxy-
3-oxopropyl)amino)propan-2-yl)amino)benzoate

[001636] Methyl (R)-3-bromo-4-((1-((tert-butyloxycarbonyl)(3-ethoxy-3-oxopropyl)amino)propan-2-
yl)amino)-5-nitrobenzoate (5.4 g, 10.3 mmol), tetrahydrofuran (70 mL) and a catalytic amount of Pt/C were
added to a reaction flask. The reaction system was purged with hydrogen, and then the mixture was stirred and
reacted at room temperature overnight. The reaction was monitored by TLC until it was completed. The mixture
was filtered to remove the catalyst. The filtrate was concentrated, and then directly used for the next step reaction.
LC-MS (APCI): m/z=502.3 (M+1)".

[001637] Step  9:  Synthesis of compound  (R)-3-amino-5-bromo-4-((1-(tert-butoxycarbonyl)(2-
carboxyethyl)amino)propan-2-yl)amino)benzoic acid

[001638] Methyl (R)-3-amino-5-bromo-4-((1-((tert-butyloxycarbonyl)(3-ethoxy-3-oxopropyl)amino)propan-
2-yl)amino)benzoate and lithium hydroxide monohydrate (5.1 g, 121.5 mmol) were added to a reaction flask,
and the mixture was dissolved in tetrahydrofuran (30 mL) and water (30 mL). The mixture was stirred and
reacted at room temperature overnight. The reaction was monitored by TLC until it was completed. The pH was
adjusted to weakly acidic with 1N dilute hydrochloric acid. The resulting mixture was extracted with ethyl
acetate 3 to 4 times. The organic phases were combined, washed with saturated brine 3 times, concentrated to
remove the solvent, and purified by silica gel column chromatography to give 3.4 g of a white solid, with a yield
of 71%. LC-MS (APCI): m/z=460.6 (M+1)".

[001639] Step 10 Synthesis of compound (R)-3-amino-5-bromo-4-(4-(tert-butoxycarbonyl)-2-methyl-7-oxo-
1,4-diazepan-1-yl)benzoic acid

[001640] (R)-3-Amino-5-bromo-4-((1-(tert-butoxycarbonyl)(2-carboxyethyl)amino)propan-2-
yl)amino)benzoic acid (3.8 g, 8.2 mmol), HATU (4.7 g, 12.3 mmol) and DIEA (2.1 g, 16.4 mmol) were added
to a reaction flask, and the mixture was dissolved in anhydrous DMF (40 mL). The mixture was stirred and
reacted at room temperature under nitrogen for 5 to 6 h. The reaction was monitored by TLC until it was
completed. The mixture was diluted with added water. The resulting mixture was extracted with ethyl acetate 3
to 4 times. The organic phases were combined, washed with saturated brine 3 times, concentrated, and then
purified by silica gel column chromatography to give 2.4 g of a yellow solid, with a yield of 66%. LC-MS (APCI):
m/z=442.3 (M+1)".

[001641] Step 11 Synthesis of compound tert-butyl (R)-4-(2-amino-6-bromo-4-((4-
(chlorodifluoromethoxy)phenyl)carbamoyl)phenyl)-3-methyl-5-0x0-1,4-diazepane-1-carboxylate

[001642] (R)-3-Amino-5-bromo-4-(4-(tert-butoxycarbonyl)-2-methyl-7-oxo-1,4-diazepan-1-yl)benzoic  acid
(3.6 g, 8.2 mmol), 4-(chlorodifluoromethoxy)aniline (1.9 g, 9.8 mmol), HATU (4.7 g, 12.3 mmol) and DIEA

(2.1 g, 16.4 mmol) were added to a reaction flask, and the mixture was dissolved in anhydrous DMF (25 mL).
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The mixture was stirred and reacted at room temperature under nitrogen for 5 to 6 h. The reaction was monitored
by TLC until it was completed. The mixture was diluted with added water. The resulting mixture was extracted
with ethyl acetate 3 to 4 times. The organic phases were combined, washed with saturated brine 3 times,
concentrated, and then purified by silica gel column chromatography to give 2.42 g of a light yellow solid, with
a yield of 48%. LC-MS (APCI): m/z=617.3 (M+1)".

[001643] Step 12 Synthesis of intermediate compound A-10

[001644] tert-Butyl (R)-4-(2-amino-6-bromo-4-((4-(chlorodifluoromethoxy)phenyl)carbamoyl)phenyl)-3-
methyl-5-ox0-1,4-diazepane-1-carboxylate (1.85 g, 3.0 mmol), anhydrous sodium sulfate (430 mg, 3.0 mmol)
and toluene (10 mL) were added to a reaction flask. The mixture was heated to 70 °C, stirred and reacted for 1
to 2 hours. The reaction was monitored by TLC until it was completed. Water was added to quench the reaction.
The resulting mixture was extracted with ethyl acetate 3 to 4 times. The organic phases were combined, washed
with saturated brine, concentrated, and then purified by silica gel column chromatography to give 1.63 g of
product, with a yield of 91%. LC-MS (APCI): m/z=599.7 (M+1)".

[001645] Preparation of intermediate A-11 (R)-7-bromo-N-(4-(chlorodifluoromethoxy)phenyl)-5-methyl-
4,5-dihydro-1H,3H-benzo[4,5]imidazo[2,1-c][1,4]oxazepine-9-carboxamide
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[001646] The following synthetic route was adopted:
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[001647] Step 1: Synthesis of compound ethyl (R)-2-(3-((tert-butoxycarbonyl)amino)butoxy)acetate
[001648] tert-Butyl (R)-(4-hydroxybutan-2-yl)carbamate (5.0 g, 26.4 mmol), ethyl 2-bromoacetate (6.6 g, 39.7
mmol) and anhydrous tetrahydrofuran (40 mL) were added to a reaction flask. LIHMDS (29 mL, 29.0 mmol)

was slowly added dropwise under nitrogen in an ice bath. After the addition was completed, the mixture was
warmed to room temperature, stirred and reacted for 6 to 8 hours. The reaction was monitored by TLC until it
was completed. Saturated aqueous solution of ammonium chloride was added to quench the reaction. The

resulting mixture was extracted with ethyl acetate 3 to 4 times. The organic phases were combined, washed with
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saturated brine, concentrated, and then purified by silica gel column chromatography to give 4.3 g of a light
yellow oily liquid, with a yield of 59%. LC-MS (APCI): m/z=276.5 (M+1)*.

[001649] Step 2: Synthesis of compound (R)-2-(3-((tert-butoxycarbonyl)amino)butoxy)acetic acid

[001650] Ethyl (R)-2-(3-((tert-butoxycarbonyl)amino)butoxy)acetate (4.3 g, 15.6 mmol), lithium hydroxide
monohydrate (3.3 g, 78.2 mmol) and methanol (30 mL) were added to a reaction flask. The mixture was stirred
and reacted at room temperature overnight. The reaction was monitored by TLC until it was completed. The pH
was adjusted to weakly acidic with 1N dilute hydrochloric acid. The resulting mixture was extracted with ethyl
acetate 3 to 4 times. The organic phases were combined, washed with saturated brine 3 times, concentrated to
remove the solvent, and purified by silica gel column chromatography to give 2.9 g of a light yellow oily liquid,
with a yield of 75%. LC-MS (APCI): m/z=248.1 (M+1)*.

[001651] Step 3: Synthesis of compound (R)-2-(3-((2-bromo-4-(methoxycarbonyl)-6-
nitrophenyl)amino)butoxy)acetic acid

[001652] (R)-2-(3-((tert-Butoxycarbonyl)amino)butoxy)acetic acid (2.9 g, 11.7 mmol) and a 4 M solution of
hydrogen chloride in 1,4-dioxane (30 mL, 120 mmol) were added to a reaction flask. The mixture was stirred
and reacted at room temperature for 1 to 2 hours. The reaction was monitored by TLC until it was completed.
The mixture was concentrated to remove the solvent. Methyl 3-bromo-4-fluoro-5-nitrobenzoate (3.88 g, 14.0
mmol), DIEA (4.2 g, 33 mmol) and anhydrous ethanol (50 mL) were added. The mixture was heated to 60 °C,
stirred and reacted under nitrogen for 6 to 8 hours. The reaction was monitored by TLC until it was completed.
The mixture was concentrated to remove the solvent, and purified by silica gel column chromatography to give
2.2 g of a yellow oily liquid, with a two-step yield of 47%. LC-MS (APCI): m/z=405.5 (M+1)*.

[001653] Step 4; Synthesis of compound (R)-2-(3-((2-amino-6-bromo-4-
(methoxycarbonyl)phenyl)amino)butoxy)acetic acid

[001654] (R)-2-(3-((2-Bromo-4-(methoxycarbonyl)-6-nitrophenyl)amino)butoxy)acetic acid (2.2 g, 5.4 mmol),
tetrahydrofuran (40 mL) and a catalytic amount of Pt/C were added to a reaction flask. The reaction system was
purged with hydrogen, and then the mixture was stirred and reacted at room temperature overnight. The reaction
was monitored by TLC until it was completed. The mixture was filtered to remove the catalyst. The filtrate was
concentrated, and then directly added to the next step reaction. LC-MS (APCI): m/z=375.3 (M+1)*.

[001655] Step  5:  Synthesis of compound methyl (R)-7-bromo-5-methyl-4,5-dihydro-1H,3H-
benzo[4,5]imidazo[2,1-c][1,4]oxazepine-9-carboxylate

[001656] (R)-2-(3-((2-Amino-6-bromo-4-(methoxycarbonyl)phenyl)amino)butoxy)acetic acid, HATU (3.1 g,
8.1 mmol), DIEA (1.4 g, 10.8 mmol) and anhydrous DMF (20 mL) were added to a reaction flask. The mixture
was stirred and reacted at room temperature under nitrogen for 5 to 6 h. The reaction was monitored by TLC
until it was completed. The mixture was diluted with added water. The resulting mixture was extracted with
ethyl acetate 3 to 4 times. The organic phases were combined, washed with saturated brine 3 times, concentrated
to remove the solvent, and purified by silica gel column chromatography to give 1.3 g of a light yellow solid,
with a yield of 71%. LC-MS (APCI): m/z=339.6 (M+1)*.

[001657] Step 6: Synthesis of compound (R)-7-bromo-5-methyl-4,5-dihydro-1H,3H-benzo[4,5]imidazo[2,1-
c][1,4]oxazepine-9-carboxylic acid

[001658] Methyl (R)-7-bromo-5-methyl-4,5-dihydro-1H,3H-benzo[4,5]imidazo[2,1-c][1,4]oxazepine-9-
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carboxylate (1.3 g, 3.8 mmol) and lithium hydroxide monohydrate (0.8 g, 19.2 mmol) were added to a reaction
flask, and the mixture was dissolved in 5 mL of tetrahydrofuran, 5 mL of methanol and 5 mL of water. The
mixture was stirred and reacted at room temperature overnight. The reaction was monitored by TLC until it was
completed. The pH was adjusted to weakly acidic with 1N dilute hydrochloric acid. The resulting mixture was
extracted with ethyl acetate 3 to 4 times. The organic phases were combined, washed with saturated brine 3
times, concentrated to remove the solvent, and purified by silica gel column chromatography to give 1.06 g of
an off-white solid, with a yield of 86%. LC-MS (APCI): m/z=325.6 (M+1)*.

[001659] Step 7: Synthesis of intermediate compound A-11

[001660] (R)-7-Bromo-5-methyl-4,5-dihydro-1H,3H-benzo[4,5]imidazo[2,1-c][1,4]oxazepine-9-carboxylic
acid (266 mg, 0.82 mmol), 4-(chlorodifluoromethoxy)aniline (190 mg, 0.98 mmol), HATU (0.47 g, 1.23 mmol)
and DIEA (210 mg, 1.64 mmol) were added to a reaction flask, and the mixture was dissolved in 8 mL of
anhydrous DMF. The mixture was stirred and reacted at room temperature under nitrogen for 5 to 6 h. The
reaction was monitored by TLC until it was completed. The mixture was diluted with added water. The resulting
mixture was extracted with ethyl acetate 3 to 4 times. The organic phases were combined, washed with saturated
brine 3 times, concentrated, and then purified by silica gel column chromatography to give 196 mg of a yellow
solid, with a yield of 48%. LC-MS (APCI): m/z=500.3 (M+1)*.

[001661] Preparation of intermediate A-12 (R)-2-amino-5-bromo-N-(4-(chlorodifluoromethoxy)phenyl)-

6-(3-fluoropyrrolidin-1-ynicotinamide
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[001662] The following synthetic route was adopted:
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[001663] Step 1: Synthesis of compound 2-amino-5-bromo-6-chloronicotinic acid

[001664] 2-Amino-6-chloronicotinic acid (5.0 g, 29.1 mmol) and dichloromethane (50 mL) were added to a
reaction flask. NBS (6.21 g, 34.9 mmol) was added under nitrogen. The mixture was stirred and reacted at room
temperature for 4 to 6 hours. The reaction was monitored by TLC until it was completed. The mixture was
concentrated to remove the solvent. 80 mL of water was added, and the mixture was slurried for 1 hour. The
mixture was filtered. The filter cake was vacuum dried to give 5.9 g of product, with a yield of 81%. LC-MS
(APCI): m/z=251.2 (M+1)".
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[001665] Step 2: Synthesis of compound 2-amino-5-bromo-6-chloro-N-(4-
(chlorodifluoromethoxy)phenyl)nicotinamide

[001666] 2-Amino-5-bromo-6-chloronicotinic acid (5.9 g, 23.6 mmol), 4-(chlorodifluoromethoxy)aniline (5.5
g, 28.3 mmol) and 40 mL of anhydrous DMF were added to a reaction flask. HATU (13.4 g, 35.4 mmol) and
DIEA (6.1 g, 47.2 mmol) were added in an ice bath. The mixture was stirred and reacted at room temperature
for 12 hours. The reaction was monitored by TLC until it was completed. The mixture was diluted with added
water. The resulting mixture was extracted with ethyl acetate 3 to 4 times. The organic phases were combined,
washed with saturated brine, concentrated, and then purified by silica gel column chromatography to give 6.5 g
of a yellow solid, with a yield of 65%. LC-MS (APCI): m/z=425.8 (M+1)".

[001667] Step 3: Synthesis of intermediate compound A-11

[001668] 2-Amino-5-bromo-6-chloro-N-(4-(chlorodifluoromethoxy)phenyl)nicotinamide (3.0 g, 7.06 mmol),
(R)-3-fluoropyrrolidine hydrochloride (0.9 g, 7.06 mmol) and anhydrous sodium carbonate (1.5 g, 14.1 mmol)
were added to a reaction flask. 20 mL of DMSO was added under nitrogen. The mixture was heated to 70 °C,
stirred and reacted for 6 to 8 hours. The reaction was monitored by TLC until it was completed. Water was added
to quench the reaction. The resulting mixture was extracted with ethyl acetate 3 to 4 times. The organic phases
were combined, concentrated, and then purified by silica gel column chromatography to give 3.1 g of a light
yellow solid, with a yield of 91%. LC-MS (APCI): m/z=479.3 (M+1)".

[001669] Preparation of intermediate B-1 6-methyl-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-6,7-

dihydro-5H-pyrrolo[3,4-b]pyridin-5-one
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[001670] The following synthetic route was adopted:
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[001671] Step 1: Synthesis of compound ethyl 5-bromo-2-(bromomethyl)nicotinate

[001672] Ethyl 2-methyl-5-bromonicotinate (5.0 g, 20.6 mmol), NBS (3.8 g, 21.6 mmol) and carbon
tetrachloride (50 mL) were added to a reaction flask. AIBN (0.7 g, 4.1 mmol) was added under nitrogen. The
mixture was heated to 50 °C, stirred and reacted overnight. The reaction was monitored by TLC until it was
completed. The mixture was concentrated to remove the solvent. The residue was purified by column
chromatography, and vacuum dried to give 5.3 g of a light yellow liquid as a product, with a yield of 81%. LC-
MS (APCI): m/z=321.8 (M+1)*.

[001673] Step 2: Synthesis of compound 3-bromo-6-methyl-6,7-dihydro-5H-pyrrolo[3,4-b]pyridin-5-one
[001674] Ethyl 5-bromo-2-(bromomethyl)nicotinate (3.2 g, 10 mmol), an an aqueous solution of methylamine
(0.37 g, 12 mmol) and ethanol (10 mL) were added to a reaction flask. The mixture was heated to 60 °C, stirred
and reacted overnight. The reaction was monitored by TLC until it was completed. The mixture was diluted with

added water. The resulting mixture was extracted with ethyl acetate 3 to 4 times. The organic phases were

155



combined, washed with saturated brine 3 times, concentrated, and then purified by silica gel column
chromatography to give 2.0 g of a white solid, with a yield of 89%. LC-MS (APCI): m/z=227.1 (M+1)".
[001675] Step 3: Synthesis of intermediate compound B-1

[001676] 3-Bromo-6-methyl-6,7-dihydro-5H-pyrrolo[3,4-b]pyridin-5-one (0.7 g, 3.1 mmol), B2Pin2 (2.4 g, 9.3
mmol), Pd(dppf)Cl> (117 mg, 0.16 mmol) and potassium acetate (0.6 g, 6.2 mmol) were added to a reaction
flask, and the mixture was dissolved in 10 mL of anhydrous 1,4-dioxane. The mixture was microwaved and
heated to 100 °C, and reacted for 2 hours. The reaction was monitored by TLC until it was completed. The
mixture was concentrated, and then purified by silica gel column chromatography to give 569 mg of product,
with a yield of 67%. LC-MS (APCI): m/z=275.7 (M+1)*.

[001677] Preparation of intermediate B-2 6-cyclopropyl-3-(4.4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-
6,7-dihydro-5H-pyrrolo[3.4-b]pyridin-5-one
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[001678] The following synthetic route was adopted:
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[001679] Step 1: Synthesis of compound 3-bromo-6-cyclopropyl-6,7-dihydro-5H-pyrrolo[3,4-b]pyridin-5-one
[001680] Ethyl 5-bromo-2-(bromomethyl)nicotinate (3.2 g, 10 mmol) and cyclopropylamine (0.68 g, 12 mmol)
were added to a reaction flask, and the mixture was dissolved in 10 mL of ethanol. The mixture was heated to
60 °C, stirred and reacted overnight. The reaction was monitored by TLC until it was completed. The mixture
was diluted with added water. The resulting mixture was extracted with ethyl acetate 3 to 4 times. The organic
phases were combined, washed with saturated brine 3 times, concentrated, and then purified by silica gel column
chromatography to give 2.1 g of a white solid, with a yield of 82%. LC-MS (APCI): m/z=253.1 (M+1)".
[001681] Step 2: Synthesis of intermediate compound B-2
[001682] 3-Bromo-6-cyclopropyl-6,7-dihydro-5H-pyrrolo[3,4-b]pyridin-5-one (0.78 g, 3.1 mmol), B2Pin, (2.4
g, 9.3 mmol), Pd(dppf)Cl, (117 mg, 0.16 mmol) and potassium acetate (0.6 g, 6.2 mmol) were added to a reaction
flask, and the mixture was dissolved in 10 mL of anhydrous 1,4-dioxane. The mixture was microwaved and
heated to 100 °C, and reacted for 2 hours. The reaction was monitored by TLC until it was completed. The
reaction solution was concentrated, and then purified by silica gel column chromatography to give 623 mg of
product, with a yield of 67%. LC-MS (APCI): m/z=301.7 (M+1)".

[001683] Preparation of intermediate B-3 (2-(tetrahydro-2H-pyran-2-yl)-2,4-
dihydropyrazolo[3’.4’:3,4]cyclopenta[1,2-b]pyridin-7-yl)boronic acid
OH Ny~ THP
- B 7
HO | N —
—
N B-3
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[001684] The following synthetic route was adopted:
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[001685] Step 1: Synthesis of compound ethyl 5-bromo-2-(bromomethyl)nicotinate

[001686] Ethyl 2-methyl-5-bromonicotinate (5.0 g, 20.6 mmol), NBS (3.8 g, 21.6 mmol) and 1,2-dichloroethane
(50 mL) were added to a reaction flask. AIBN (0.7 g, 4.1 mmol) was added under nitrogen. The mixture was
heated to 50 °C, stirred and reacted overnight. The reaction was monitored by TLC until it was completed. The
mixture was concentrated to remove the solvent. The residue was purified by column chromatography, and
vacuum dried to give 5.3 g of a light yellow liquid as a product, with a yield of 81%. LC-MS (APCI): m/z=321.8
(M+1)*,

[001687] Step 2: Synthesis of compound diethyl 2-((5-bromo-3-(ethoxycarbonyl)pyridin-2-yl)methyl)malonate
[001688] Ethyl 5-bromo-2-(bromomethyl)nicotinate (3.2 g, 10 mmol) and diethyl malonate (1.92 g, 12 mmol)
were added to a reaction flask, and the mixture was dissolved in 15 mL of anhydrous toluene. Sodium hydride
(600 mg, 15 mmol) was added in batches in an ice bath. After the addition was completed, the mixture was
warmed to room temperature, stirred and reacted under nitrogen overnight. The reaction was monitored by TLC
until it was completed. The mixture was diluted with added water. The resulting mixture was extracted with
ethyl acetate 3 to 4 times. The organic phases were combined, washed with saturated brine 3 times, concentrated
to remove the solvent, and purified by silica gel column chromatography to give 3.2 g of a light yellow oily
liquid, with a yield of 81%. LC-MS (APCI): m/z=402.1 (M+1)*.

[001689] Step 3: Synthesis of compound ethyl 3-bromo-5-0x0-6,7-dihydro-5H-cyclopenta[b]pyridine-6-
carboxylate

[001690] Diethyl 2-((5-bromo-3-(ethoxycarbonyl)pyridin-2-yl)methyl)malonate (3.2 g, 8.0 mmol) and
anhydrous toluene (15 mL) were added to a reaction flask. Sodium hydride (800 mg, 20 mmol) was added in
batches in an ice bath. After the addition was completed, the mixture was warmed to room temperature, stirred
and reacted under nitrogen overnight. The reaction was monitored by TLC until it was completed. The mixture
was diluted with added water. The resulting mixture was extracted with ethyl acetate 3 to 4 times. The organic
phases were combined, washed with saturated brine 3 times, concentrated, and then purified by silica gel column
chromatography to give 3.2 g of a light yellow oily liquid, with a yield of 81%. LC-MS (APCI): m/z=284.4
(M+1)*,

[001691] Step 4: Synthesis of compound 3-bromo-6,7-dihydro-5H-cyclopenta[b]pyridin-5-one

[001692] Ethyl 3-bromo-5-0x0-6,7-dihydro-5H-cyclopenta[b]pyridine-6-carboxylate (3.2 g, 11.3 mmol) and a
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6 N aqueous solution of hydrochloric acid (50 mL) were added to a reaction flask. The mixture was heated to
100 °C, stirred and reacted for 24 hours. The reaction was monitored by TLC until it was completed. The mixture
was concentrated to remove the solvent. The resulting mixture was extracted with ethyl acetate 3 to 4 times. The
organic phases were combined, washed with saturated sodium bicarbonate solution, concentrated, and then
purified by silica gel column chromatography to give 1.1 g of an off-white solid, with a yield of 47%. LC-MS
(APCI): m/z=212.3 (M+1)".

[001693] Step 5 Synthesis of compound (Z)-3-bromo-6-((dimethylamino)methylene)-6,7-dihydro-5H-
cyclopenta[b]pyridin-5-one

[001694] 3-Bromo-6,7-dihydro-5H-cyclopenta[b]pyridin-5-one (1.1 g, 5.2 mmol) and N,N-dimethylformamide
dimethyl acetal (930 mg, 7.8 mmol) were added to a reaction flask, and the mixture was dissolved in 25 mL of
anhydrous toluene. The mixture was heated to 110 °C, stirred and reacted overnight. The reaction was monitored
by TLC until it was completed. The mixture was concentrated to remove the solvent. The residue was purified
by silica gel column chromatography to give 1.17 g of a light yellow solid, with a yield of 85%. LC-MS (APCI):
m/z=267.4 (M+1)*.

[001695] Step 6: Synthesis of compound 7-bromo-2,4-dihydropyrazolo[3’,4’:3,4]cyclopenta[1,2-b]pyridine
[001696] (Z)-3-Bromo-6-((dimethylamino)methylene)-6,7-dihydro-5H-cyclopenta[b]pyridin-5-one (1.17 g, 4.4
mmol), hydrazine hydrochloride (603 mg, 8.8 mmol) and anhydrous ethanol (20 mL) were added to a reaction
flask. The mixture was heated to 70 °C, stirred and reacted under nitrogen for 12 hours. The reaction was
monitored by TLC until it was completed. The mixture was concentrated to remove the solvent. The residue was
purified by silica gel column chromatography to give 0.86 g of a light yellow solid, with a yield of 78%. LC-MS
(APCI): m/z=236.4 (M+1)".

[001697] Step 7 Synthesis of compound 7-bromo-2-(tetrahydro-2H-pyran-2-yl)-2,4-
dihydropyrazolo[3’,4":3,4]cyclopenta[1,2-b]pyridine

[001698] 7-Bromo-2,4-dihydropyrazolo[3’,4°:3,4]cyclopenta[1,2-b]pyridine (860 mg, 3.66 mmol),
dihydropyran (615 mg, 7.32 mmol) and anhydrous tetrahydrofuran (10 mL) were added to a reaction flask. The
mixture was stirred and reacted at room temperature for 2 to 3 hours. The reaction was monitored by TLC until
it was completed. The mixture was concentrated to remove the solvent. The residue was purified by silica gel
column chromatography to give 1.12 g of a light yellow solid, with a yield of 96%. LC-MS (APCI): m/z=320.1
(M+1)*,

[001699] Step 8: Synthesis of intermediate compound B-3

[001700] 7-Bromo-2-(tetrahydro-2H-pyran-2-yl)-2,4-dihydropyrazolo[3’,4’:3,4]cyclopenta[1,2-b]pyridine
(0.99 g, 3.1 mmol), B2Pin; (2.4 g, 9.3 mmol), Pd(dppf)Cl, (117 mg, 0.16 mmol) and potassium acetate (0.6 g,
6.2 mmol) were added to a reaction flask, and the mixture was dissolved in 10 mL of anhydrous 1,4-dioxane.
The mixture was microwaved and heated to 100 °C, and reacted for 2 hours. The reaction was monitored by TLC
until it was completed. The reaction solution was concentrated, and then purified by silica gel column
chromatography to give 742 mg of product, with a yield of 84%. LC-MS (APCI): m/z=286.7 (M+1)*.

[001701] Example 1 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-5-(2.4-
dihydropyrazolo[3’,4’:3 4]cyclopenta[1,2-b]pyridin-7-yI)-6-(3-fluoropyrrolidin-1-yl)nicotinamide

(compound T-1)
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[001703] Step 1: Synthesis of compound N-(4-(chlorodifluoromethoxy)phenyl)-6-((R)-3-fluoropyrrolidin-1-
yl)-5-(2-(tetrahydro-2H-pyran-2-yl)-2,4-dihydropyrazolo[3°,4":3,4]cyclopenta[1,2-b]pyridin-7-yl)nicotinamide
[001704] Intermediate compound A-1 (180 mg, 0.39 mmol), intermediate compound B-3 (167 mg, 0.588 mmol),
XPhos Pd G2 (16 mg, 0.02 mmol), sodium carbonate (125 mg, 1.18 mmol) and anhydrous DMF (5 mL) were
added to a reaction flask. The mixture was purged with nitrogen for 5 minutes. The mixture was microwaved
and heated to 90 °C, and reacted for 1 hour. The reaction was monitored by TLC until it was completed. The
resulting mixture was concentrated, and then purified by silica gel column chromatography to give 139 mg of
product, with a yield of 57%. LC-MS(APCI): m/z=625.7 (M+1)*.

[001705] Step 2: Synthesis of compound T-1

[001706] N-(4-(Chlorodifluoromethoxy)phenyl)-6-((R)-3-fluoropyrrolidin-1-yl)-5-(2-(tetrahydro-2H-pyran-2-
yl)-2,4-dihydropyrazolo[3’,4’:3,4]cyclopenta[1,2-b]pyridin-7-yl)nicotinamide (106 mg, 0.17 mmol), anhydrous
dichloromethane (5 mL) and trifluoroacetic acid (1 mL) were added to a reaction flask. The mixture was stirred
and reacted at room temperature for 1 to 2 hours. The reaction was monitored by TLC until it was completed.
The resulting mixture was concentrated to remove the solvent, and dichloromethane was added. The resulting
mixture was washed with saturated aqueous solution of sodium bicarbonate three times. The organic phase was
concentrated, and then purified by silica gel column chromatography to give 57 mg of a white solid, with a yield
of 62%. LC-MS (APCI): m/z=541.1 (M+1)*. 'H NMR (400 MHz, DMSO-ds) & 10.23 (s, 1H), 8.92 (s, 1H), 8.67
(s, 1H), 8.41 (s, 1H), 8.31 (s, 1H), 7.26 (d, J = 8.4 Hz, 2H), 6.82 (d, J = 8.4 Hz, 2H), 5.27-5.15 (d, J = 22.3 Hz,
1H), 4.31 (s, 2H), 3.94 (m, 1H), 3.91-3.76 (m, 1H), 3.55 (d, J = 8.6 Hz, 2H), 2.11 (dd, J = 9.5, 3.8 Hz, 2H).
[001707] Example 2 Preparation of N-(4-(chlorodifluoromethoxy)phenyl)-1-isopropyl-7-(6-methyl-5-o0xo-

6,7-dihydro-5H-pyrrolo[3,4-b]pyridin-3-y)-1H-benzo[d]imidazole-5-carboxamide (compound T-2)
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[001708] The following synthetic route was adopted:
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[001709] Intermediate compound A-2 (178 mg, 0.39 mmol), intermediate compound B-1 (161 mg, 0.588 mmol),
Pd(dppf)Clz (32 mg, 0.02 mmol), tetrabutylammonium fluoride (1.2 mL, 1.18 mmol) and tetrahydrofuran (5 mL)
were added to a reaction flask. The mixture was purged with nitrogen for 5 minutes. The mixture was
microwaved and heated to 70 °C, and reacted for 1 hour. The reaction was monitored by TLC until it was
completed. The resulting mixture was concentrated, and purified by silica gel column chromatography to give
112 mg of product, with a yield of 55%. LC-MS (APCI): m/z=526.5 (M+1)*. *H NMR (400 MHz, DMSO-d¢) &
10.23 (s, 1H), 8.91 (s, 1H), 8.82 (s, 1H), 8.73 (s, 1H), 8.62 (d, J = 2.5 Hz, 1H), 8.21 (d, J = 2.3 Hz, 1H), 7.82 (d,
J=8.8Hz, 2H), 7.34 (d, J = 8.9 Hz, 2H), 4.83 (m, 1H), 3.67 (s, 3H), 3.21 (s, 2H), 1.71 (d, J = 6.4 Hz, 6H).
[001710] Example 3 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-6-(2.4-
dihydropyrazolo[3’,4’:3 4]cyclopenta[1,2-b]pyridin-7-yl)-4-methyl-3,4-dihydro-1H-

benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-3)

T-3
[001711] The following synthetic route was adopted:
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[001712] Step 1: Synthesis of compound (4R)-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-6-(2-
(tetrahydro-2H-pyran-2-yl)-2,4-dihydropyrazolo[3’,4°:3,4]cyclopenta[1,2-b]pyridin-7-yl)-3,4-dihydro-1H-

THP
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benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide

[001713] Intermediate compound A-9 (189 mg, 0.39 mmol), intermediate compound B-3 (167 mg, 0.588 mmol),
Pd(dppf)Cl; (32 mg, 0.02 mmol), sodium carbonate (125 mg, 1.18 mmol) and 5 mL of anhydrous DMF were
added to a reaction flask. The mixture was purged with nitrogen for 5 minutes. The mixture was microwaved
and heated to 90 °C, and reacted for 1 hour. The reaction was monitored by TLC until it was completed. The
resulting mixture was concentrated, and then purified by silica gel column chromatography to give 110 mg of
product, with a yield of 44%. LC-MS(APCI): m/z=647.4 (M+1)*.

[001714] Step 2: Synthesis of compound T-3

[001715] (4R)-N-(4-(Chlorodifluoromethoxy)phenyl)-4-methyl-6-(2-(tetrahydro-2H-pyran-2-yl)-2,4-
dihydropyrazolo[3’,4’:3,4]cyclopenta[1,2-b]pyridin-7-yl)-3,4-dihydro-1H-benzo[4,5]imidazo[2,1-
c][1,4]oxazine-8-carboxamide (110 mg, 0.17 mmol) was dissolved in 5 mL of anhydrous dichloromethane. 1
mL of trifluoroacetic acid was added. The resulting mixture was stirred and reacted at room temperature for 1 to
2 hours. The reaction was monitored by TLC until it was completed. The resulting mixture was concentrated to
remove the solvent, and dichloromethane was added. The mixture was washed with saturated aqueous solution
of sodium bicarbonate three times. The organic phase was concentrated, and then purified by silica gel column
chromatography to give 68 mg of a white solid, with a yield of 71%. LC-MS (APCI): m/z=563.3 (M+1)*. H
NMR (400 MHz, DMSO-ds) & 10.23 (s, 1H), 8.94 (s, 1H), 8.61 (s, 1H), 8.42 (d, J = 2.3 Hz, 1H), 8.21 (d, J = 2.2
Hz, 1H), 7.63 (d, J = 8.8 Hz, 2H), 7.38 (d, J = 7.6 Hz, 1H), 7.24 (d, J = 8.8 Hz, 2H), 5.03 (s, 2H), 4.24 (s, 2H),
4.07 (m, 1H), 3.94-3.72 (m, 2H), 1.67 (d, J = 8.6 Hz, 3H).

[001716] Example 4 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-6-(2-(pyridin-2-
yI)-2,4-dihydropyrazolo[3’,4’:3 4]cyclopenta[1,2-b]pyridin-7-yl)-3,4-dihydro-1H-benzo[4,5]imidazo[2,1-

c][1,4]oxazine-8-carboxamide (compound T-4)

~
LN

T-4
[001717] The following synthetic route was adopted:
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T-4
[001718] Compound T-3 (100 mg, 0.18 mmol), 2-chloropyridine (61 mg, 0.54 mmol), Pd.(dba)s (18 mg, 0.02
mmol), 2-di-tert-butylphosphino-2’,4’,6’-triisopropylbiphenyl (17 mg, 0.04 mmol) and sodium carbonate (57
mg, 0.54 mmol) were added to a reaction flask, and the mixture was dissolved in 3 mL of anhydrous DMF. The
mixture was purged with nitrogen for 5 minutes. The mixture was microwaved and heated to 90 °C, and reacted
for 3 hours. The reaction was monitored by TLC until it was completed. The resulting mixture was concentrated,
and then purified by silica gel column chromatography to give 16 mg of product, with a yield of 14%. LC-MS
(APCI): m/z=640.4 (M+1)*. 'H NMR (400 MHz, DMSO-ds) & 10.23 (s, 1H), 8.91 (s, 1H), 8.61 (s, 1H), 8.45 (d,
J=2.6 Hz, 1H), 8.34 (d, J = 2.3 Hz, 1H), 8.23 (d, J = 2.3 Hz, 1H), 7.64 (d, J = 8.8 Hz, 2H), 7.55-7.38 (m, 3H),
7.32(d, = 7.6 Hz, 1H), 7.24 (d, J = 8.6 Hz, 2H), 5.03 (s, 2H), 3.92 (m, 1H), 3.94-3.71 (m, 2H), 1.64 (d, J = 8.6
Hz, 3H).

[001719] Example 5 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-6-(3-fluoropyrrolidin-1-

yD-5-(2-(pyrimidin-2-yI)-2,4-dihydropyrazolo[3’,4’:3,4]cyclopental1,2-b]pyridin-7-ynicotinamide

\(
N\/

Cl _O
ST
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\\N

N
Ho |l

(compound T-5)

/

N NQ,”F
T-5

[001720] The following synthetic route was adopted:
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N
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T-5

[001721] Example 5 was prepared using compound T-1 and 2-chloropyrimidine as the raw materials according
to the method described in example 4, with a yield of 66%. LC-MS (APCI): m/z=619.4(M+1)*. *H NMR (400
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MHz, DMSO-ds) 6 10.23 (s, 1H), 8.93 (s, 1H), 8.66 (s, 1H), 8.41 (s, 1H), 8.31 (s, 1H), 8.05-7.64 (m, 3H), 7.26
(d, J = 8.4 Hz, 2H), 6.82 (d, J = 8.4 Hz, 2H), 5.27-5.15 (d, J = 22.3 Hz, 1H), 4.31 (s, 2H), 3.94 (m, 1H), 3.91-
3.76 (m, 1H), 3.55 (d, J = 8.6 Hz, 2H), 2.13 (dd, J = 9.5, 3.8 Hz, 2H).

[001722] Example 6 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-5-(2-(5-fluoropyrimidin-2-

yI)-2.4-dihydropyrazolo[3’,4’:3 4]cyclopenta[1,2-b]pyridin-7-yl)-6-(3-fluoropyrrolidin-1-yl)nicotinamide
(compound T-6-A) and (R)-N-(4-(chlorodiflucromethoxy)phenyl)-5-(1-(5-fluoropyrimidin-2-yl)-1,4-
dihydropyrazolo[3’,4’:3 4]cyclopenta[1,2-b]pyridin-7-yl)-6-(3-fluoropyrrolidin-1-yl)nicotinamide
(compound T-6-B)

Cl O

[001724] Compounds T-6-A and T-6-B were prepared using compound T-1 and 2-chloro-5-fluoropyrimidine
as the raw materials according to the method described in example 4, with yields of 32% and 11%, respectively.
Compound T-6-A: LC-MS (APCI): m/z=619.4(M+1)*. 'H NMR (400 MHz, DMSO-ds) & 10.23 (s, 1H), 8.91 (s,
1H), 8.67 (s, 1H), 8.43 (s, 1H), 8.31 (s, 1H), 8.05-7.64 (m, 2H), 7.26 (d, J = 8.4 Hz, 2H), 6.82 (d, J = 8.4 Hz,
2H), 5.27-5.15 (d, J = 22.3 Hz, 1H), 4.31 (s, 2H), 3.94 (m, 1H), 3.91-3.76 (m, 1H), 3.55 (d, J = 8.6 Hz, 2H), 2.13
(dd, J=9.5, 3.8 Hz, 2H).

[001725] Compound T-6-B: LC-MS (APCI): m/z=619.7(M+1)*. *H NMR (400 MHz, DMSO-ds) & 10.21 (s,
1H), 8.91 (s, 1H), 8.66 (s, 1H), 8.41 (s, 1H), 8.31 (s, 1H), 8.05-7.64 (m, 2H), 7.26 (d, J = 8.4 Hz, 2H), 6.83 (d, J
=8.4 Hz, 2H), 5.27-5.15 (d, J = 22.3 Hz, 1H), 4.31 (s, 2H), 3.94 (m, 1H), 3.91-3.76 (m, 1H), 3.55 (d, J = 8.6 Hz,
2H), 2.11 (dd, J = 9.5, 3.8 Hz, 2H).

[001726] Example 7 Preparation of N-(4-(chlorodifluoromethoxy)phenyl)-3,3-dimethyl-4-(6-methyl-5-
0x0-6,7-dihydro-5H-pyrrolo[3.4-b]pyridin-3-y1)-2-oxoindoline-6-carboxamide (compound T-7)

163



7
O\N

N
/ T-7

[001727] The following synthetic route was adopted:
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[001728] Intermediate compound A-3 (178 mg, 0.39 mmol), intermediate compound B-1 (161 mg, 0.588 mmol),
Pd(dppf)Cl; (32 mg, 0.02 mmol), sodium carbonate (125 mg, 1.18 mmol) and 1,4-dioxane (5 mL) were added
to a reaction flask. The mixture was purged with nitrogen for 5 minutes. The mixture was microwaved and heated
to 80 °C, and reacted for 1 hour. The reaction was monitored by TLC until it was completed. The resulting
mixture was concentrated, and then purified by silica gel column chromatography to give 160 mg of product,
with a yield of 78%. LC-MS (APCI): m/z=527.4 (M+1)*. 'H NMR (400 MHz, DMSO-ds) & 10.23 (s, 1H), 8.82
(s, 1H), 8.64 (s, 1H), 8.51 (d, J = 2.4 Hz, 1H), 8.24 (d, J = 2.4 Hz, 1H), 7.81 (d, J = 9.0 Hz, 2H), 7.34 (d, J = 8.8
Hz, 2H), 3.61 (s, 3H), 3.21 (s, 2H), 1.47 (s, 6H).

[001729] Example 8 Preparation of N-(4-(chlorodifluoromethoxy)phenyl-4’-(6-methyl-5-0x0-6.7-

dihydro-5H-pyrrolo[3.4-b]pyridin-3-yl)-2’-oxospiro[cyclohexane-1,3’-indoline]-6’-carboxamide

(compound T-8)
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[001730] The following synthetic route was adopted:
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[001731] Intermediate compound A-4 (197 mg, 0.39 mmol), intermediate compound B-1 (161 mg, 0.588 mmol),
Pd(dppf)Cl; (32 mg, 0.02 mmol), sodium carbonate (125 mg, 1.18 mmol) and 1,4-dioxane (5 mL) were added
to a reaction flask. The mixture was purged with nitrogen for 5 minutes. The mixture was microwaved and heated
to 100 °C, and reacted for 1 hour. The reaction was monitored by TLC until it was completed. The resulting
mixture was concentrated, and then purified by silica gel column chromatography to give 91 mg of product, with
a yield of 41%. LC-MS (APCI): m/z=567.6 (M+1)*. 'H NMR (400 MHz, DMSO-ds) § 10.23 (s, 1H), 8.80 (s,
1H), 8.61 (s, 1H), 8.53 (d, J = 2.4 Hz, 1H), 8.24 (d, J = 2.4 Hz, 1H), 7.81 (d, J = 9.0 Hz, 2H), 7.34 (d, J = 8.8 Hz,
2H), 3.63 (s, 3H), 3.20 (s, 2H), 1.81 (m, 4H), 1.43-1.22 (m, 7H).

[001732] Example 9 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-6-(3-fluoropyrrolidin-1-
yI)-5-(2-(4-(pyridin-3-ypyrimidin-2-yl)-2 4-dihydropyrazolo[3’,4’:3,4]cyclopenta[1,2-b]pyridin-7-

yDnicotinamide (compound T-9)

Cl @)
<
FF

Cl

[001734] Example 9 was prepared using compound T-1 and 4-(3-pyridyl)-2-chloropyrimidine as the raw
materials according to the method described in example 4, with a yield of 31%. LC-MS (APCI):
m/z=696.7(M+1)*. *H NMR (400 MHz, DMSO-ds) § 10.23 (s, 1H), 8.93 (s, 1H), 8.66 (s, 1H), 8.41 (s, 1H), 8.31
(s, 1H), 8.05-7.64 (m, 4H), 7.44-7.28 (m, 4 H), 7.26 (d, J = 8.4 Hz, 2H), 6.82 (d, J = 8.4 Hz, 2H), 5.27-5.15 (d,
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J=22.3Hz, 1H), 4.31 (s, 2H), 3.94 (m, 1H), 3.91-3.76 (m, 1H), 3.55 (d, J = 8.6 Hz, 2H), 2.13 (dd, J = 9.5, 3.8
Hz, 2H).
[001735] Example 10 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-6-(3-fluoropyrrolidin-1-

y)-5-(1-isopropyl-1,4-dihydropyrazolo[3’,4’:3,4]cyclopental1,2-b]pyridin-7-yDnicotinamide (compound
T-10-A) and (R)-N-(4-(chlorodifluoromethoxy)phenyl-6-(3-fluoropyrrolidin-1-yl)-5-(2-isopropyl-2.4-

dihydropyrazolo[3’,4’:3,4]cyclopental1,2-b]pyridin-7-ynicotinamide (compound T-10-B)

Cl (0]
XO
FOF
NN\ LE

Q T-10-A,

[001736] The following synthetic route was adopted:

H
N NQ OF
T-1

[001737] Compound T-1 (200 mg, 0.37 mmol), 2-bromopropane (68 mg, 0.56 mmol) and potassium carbonate

T10-A T-10-B

(128 mg, 0.82 mmol) were dissolved in 5 mL of anhydrous DMF. The mixture was heated to 50 °C, stirred and
reacted overnight. The reaction was monitored by TLC until it was completed. The mixture was diluted with
added water. The resulting mixture was extracted with ethyl acetate 3 to 4 times. The organic phases were
combined, washed with saturated brine, concentrated, and then purified by silica gel column chromatography to
give 38 mg of an off-white solid T-10-A and 68 mg of an off-white solid T-10-B, with yields of 18% and 32%,
respectively. Compound T-10-A: LC-MS (APCI): m/z=583.3 (M+1)*. 'H NMR (400 MHz, DMSO-dg) & 10.23
(s, 1H), 8.93 (s, 1H), 8.66 (s, 1H), 8.41 (s, 1H), 8.31 (s, 1H), 8.21 (s, 1H), 7.24 (d, J = 8.4 Hz, 2H), 6.81 (d, J =
8.4 Hz, 2H), 5.27-5.15 (d, J = 22.3 Hz, 1H), 4.31 (s, 2H), 3.94 (m, 1H), 3.91-3.76 (m, 1H), 3.55 (d, J = 8.6 Hz,
2H), 2.13 (dd, J = 9.5, 3.8 Hz, 2H).

[001738] Compound T-10-B: LC-MS (APCI): m/z=583.5 (M+1)*. *H NMR (400 MHz, DMSO-ds) & 10.21 (s,
1H), 8.92 (s, 1H), 8.66 (s, 1H), 8.41 (s, 1H), 8.31 (s, 1H), 8.21 (s, 1H), 7.24 (d, ) = 8.4 Hz, 2H), 6.81 (d, J = 8.4
Hz, 2H), 5.27-5.15 (d, J = 22.3 Hz, 1H), 4.31 (s, 2H), 3.94 (m, 1H), 3.91-3.76 (m, 1H), 3.55 (d, J = 8.6 Hz, 2H),
2.12 (dd, J = 9.5, 3.8 Hz, 2H).

[001739] Example 11 Preparation of 3-acetamido-N-(4-(chlorodifluoromethoxy)phenyl)-4-isopropyl-5-
(6-methyl-5-0x0-6,7-dihydro-5H-pyrrolo[3.4-b]pyridin-3-y)-1,2,3,3a,4,8b-

hexahydrocyclopenta[blindole-7-carboxamide (compound T-11),

(3S)-3-acetamido-N-(4-(chlorodifluoromethoxy)phenyl)-4-isopropyl-5-(6-methyl-5-0x0-6,7-dihydro-5H-

pyrrolo[3.4-blpyridin-3-y1)-1,2,3,3a.4,8b-hexahydrocyclopenta[b]indole-7-carboxamide (compound T-

11-A) and (3R)-3-acetamido-N-(4-(chlorodifluoromethoxy)phenyl)-4-isopropyl-5-(6-methyl-5-0x0-6,7-

dihydro-5H-pyrrolo[3.4-b]pyridin-3-y1)-1,2.3,3a,4,8b-hexahydrocyclopenta[b]indole-7-carboxamide
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(compound T-11-B)
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[001740] The following synthetic route was adopted:
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[001741] Step 1: Synthesis of compound T-11

[001742] Intermediate compound A-5 (216 mg, 0.39 mmol), intermediate compound B-1 (161 mg, 0.588 mmol),
Pd(dppf)Cl; (32 mg, 0.02 mmol), sodium carbonate (125 mg, 1.18 mmol) and 1,4-dioxane (5 mL) were added

to a reaction flask. The mixture was purged with nitrogen for 5 minutes. The mixture was microwaved and heated

to 100 °C, and reacted for 1 hour. The reaction was monitored by TLC until it was completed. The resulting

mixture was concentrated, and then purified by silica gel column chromatography to give 134 mg of product,
with a yield of 55%. LC-MS (APCI): m/z=624.3 (M+1)*. 'H NMR (400 MHz, DMSO-ds)  10.22 (s, 1H), 8.82
(s, 1H), 8.69 (s, 1H), 8.63 (d, J = 2.5 Hz, 1H), 8.21 (d, J = 2.3 Hz, 1H), 7.87 (d, J = 9.2 Hz, 2H), 7.33 (d, J = 8.9
Hz, 2H), 4.35 (s, 3H), 4.21 (s, 2H), 3.47 (m, 1H), 3.21 (m, 2H), 2.85 (d, J = 11.6 Hz, 1H), 2.24 (s, 2H), 1.47-

1.26 (m, 4H), 1.14 (d, J = 2.8 Hz, 6H).
[001743] Step 2: Preparation of compounds T-11-A and T-11-B

[001744] The racemic compounds T-11 were separated by supercritical fluid chromatography to give the target

products T-11-A (retention time: 1.06 min, relative content: 48.1%) and T-11-B (retention time: 1.36 min,
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relative content: 51.9%).

[001745] Chromatographic separation conditions:

[001746] Column: CHIRALPAK, IH-3, 50%4.6 mm I.D., 3 um

[001747] Column temperature: 35 °C

[001748] Flow rate: 3.0 mL/min

[001749] UV detection wavelength: 220 nm

[001750] Mobile phase: carbon dioxide:isopropanol (0.05% diethylamine) = 75:25

[001751] Example 12 Preparation of 3-acetamido-N-(4-(chlorodifluoromethoxy)phenyl)-4-isopropyl-5-

(pyrazin-2-y1)-1,2,3,3a,4,8b-hexahydrocyclopentalblindole-7-carboxamide (compound T-12),

(3S)-3-acetamido-N-(4-(chlorodifluoromethoxy)phenyl)-4-isopropyl-5-(pyrazin-2-y1)-1,2.3,.3a,4,8b-

hexahydrocyclopenta[blindole-7-carboxamide (compound T-12-A) and

(3R)-3-acetamido-N-(4-(chlorodifluoromethoxy)phenyl)-4-isopropyl-5-(pyrazin-2-y1)-1,2.3.3a,4,8b-

hexahydrocyclopenta[b]lindole-7-carboxamide (compound T-12-B)

I
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N T-12-A and N T-12-B
[001752] The following synthetic route was adopted:
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[001753] Step 1: Synthesis of compound 3-acetamido-N-(4-(chlorodiflucromethoxy)phenyl)-4-isopropyl-5-

(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1,2,3,3a,4,8b-hexahydrocyclopenta[b]indole-7-carboxamide

[001754] Intermediate compounds A-5 (1.72 g, 3.1 mmol), BzPinz (2.4 g, 9.3 mmol), Pd(dppf)Cl. (117 mg, 0.16

mmol) and potassium acetate (0.6 g, 6.2 mmol) were dissolved in 10 mL of anhydrous 1,4-dioxane. The mixture

was microwaved and heated to 100 °C, and reacted for 2 hours. The reaction was monitored by TLC until it was

completed. The reaction solution was concentrated, and then purified by silica gel column chromatography to

give 766 mg of product, with a yield of 41%. LC-MS (APCI): m/z=604.7 (M+1)*.

[001755] Step 2: Synthesis of compound T-12
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[001756] 3-Acetamido-N-(4-(chlorodifluoromethoxy)phenyl)-4-isopropyl-5-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)-1,2,3,3a,4,8b-hexahydrocyclopenta[b]indole-7-carboxamide (235 mg, 0.39 mmol), 2-
iodopyrazine (121 mg, 0.588 mmol), Pd(dppf)Cl, (32 mg, 0.02 mmol), TBAF (1.2 mL, 1.18 mmol) and
tetrahydrofuran (5 mL) were added to a reaction flask. The mixture was purged with nitrogen for 5 minutes. The
mixture was microwaved and heated to 70 °C, and reacted for 1 hour. The reaction was monitored by TLC until
it was completed. The resulting mixture was concentrated, and then purified by silica gel column
chromatography to give 84 mg of product, with a yield of 39%. LC-MS (APCI): m/z=556.4 (M+1)*. *H NMR
(400 MHz, DMSO-ds) 6 10.23 (s, 1H), 8.82-8.71 (m, 2H), 8.66 (s, 1H), 8.61 (d, J = 2.5 Hz, 1H), 8.21 (d, J = 2.3
Hz, 1H), 7.87 (d, J = 9.2 Hz, 2H), 7.33 (d, J = 8.9 Hz, 2H), 4.35 (s, 3H), 4.21 (s, 2H), 3.47 (m, 1H), 3.21 (m,
2H), 2.83 (d, J = 11.4 Hz, 1H), 2.24 (s, 2H), 1.47-1.26 (m, 4H), 1.14 (d, J = 2.8 Hz, 6H).

[001757] Step 3: Synthesis of compound T-12-A and compound T-12-B

[001758] The racemic compounds T-12 were separated by supercritical fluid chromatography to give the target
products T-12-A (retention time: 1.21 min, relative content: 48.3%) and T-12-B (retention time: 1.41 min,
relative content: 51.7%).

[001759] Chromatographic separation conditions:

[001760] Column: CHIRALPAK, IH-3, 50%4.6 mm I.D., 3 um

[001761] Column temperature: 35 °C

[001762] Flow rate: 3.0 mL/min

[001763] UV detection wavelength: 220 nm

[001764] Mobile phase: carbon dioxide:isopropanol (0.05% diethylamine) = 75:25

[001765] Example 13 Preparation of (S)-N-(4-(chlorodifluoromethoxy)phenyl)-5-(2-(5-fluoropyrimidin-
2-yD-2 4-dihydropyrazolo[3’,4°:3,4]cyclopenta[1,2-b]pyridin-7-yD-6-(3-fluoropyrrolidin-1-

yDnicotinamide (compound T-13)

o
T-13

[001766] The following synthetic route was adopted:
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[001767] Step 1. Synthesis of compound (S)-5-bromo-N-(4-(chlorodifluoromethoxy)phenyl)-6-(3-
fluoropyrrolidin-1-yl)nicotinamide

[001768] 5-Bromo-6-chloro-N-(4-(chlorodifluoromethoxy)phenyl)nicotinamide (3.7 g, 8.9 mmol), (S)-3-
fluoropyrrolidine hydrochloride (1.4 g, 10.7 mmol), DMF (25 mL) and DIEA (3.7 g, 2.7 mmol) were added to
a reaction flask. The mixture was heated to 130 °C, stirred and reacted for 2 hours. The reaction was monitored
by TLC until it was completed. The mixture was cooled to room temperature. The reaction solution was poured
into 500 mL of ice water, and 300 mL of ethyl acetate was added. The mixture was stirred at room temperature
until the solid was completely dissolved. The aqueous layer was extracted with 200 mL of ethyl acetate twice.
The organic phases were combined, washed with saturated brine, dried over anhydrous sodium sulfate, filtered,
and concentrated to give a yellow solid. Then, 25 mL of petroleum ether was added, and the mixture was stirred
at room temperature for 10 minutes. The mixture was filtered. The filter cake was washed with petroleum ether.
The filter cake was vacuum dried to give 3.8 g of a white solid, with a yield of 92.0%. LC-MS (APCI): m/z=464.3
(M+1)*,

[001769] Step 2: Synthesis of compound N-(4-(chlorodifluoromethoxy)phenyl)-6-((S)-3-fluoropyrrolidin-1-
yl)-5-(2-(tetrahydro-2H-pyran-2-yl)-2,4-dihydropyrazolo[3’,4":3,4]cyclopenta[1,2-b]pyridin-7-yl)nicotinamide
[001770] (S)-5-Bromo-N-(4-(chlorodifluoromethoxy)phenyl)-6-(3-fluoropyrrolidin-1-yl)nicotinamide (180 mg,
0.39 mmol), intermediate compound B-3 (167 mg, 0.588 mmol), XPhos Pd G2 (16 mg, 0.02 mmol), sodium
carbonate (125 mg, 1.18 mmol) and anhydrous DMF (5 mL) were added to a reaction flask. The mixture was
purged with nitrogen for 5 minutes. The mixture was microwaved and heated to 90 °C, and reacted for 1 hour.
The reaction was monitored by TLC until it was completed. The resulting mixture was concentrated, and then
purified by silica gel column chromatography to give 139 mg of product, with a yield of 57%. LC-MS (APCI):
m/z=625.7 (M+1)*.

[001771] Step 3: Synthesis of  compound (S)-N-(4-(chlorodifluoromethoxy)phenyl)-5-(2,4-
dihydropyrazolo[3’,4":3,4]cyclopenta[1,2-b]pyridin-7-yl)-6-(3-fluoropyrrolidin-1-yl)nicotinamide

[001772] N-(4-(Chlorodifluoromethoxy)phenyl)-6-((S)-3-fluoropyrrolidin-1-yl)-5-(2-(tetrahydro-2H-pyran-2-
yl)-2,4-dihydropyrazolo[3’,4’:3,4]cyclopenta[1,2-b]pyridin-7-yl)nicotinamide (106 mg, 0.17 mmol) was
dissolved in anhydrous dichloromethane (5 mL), and 1 mL of trifluoroacetic acid was added. The mixture was
stirred and reacted at room temperature for 1 to 2 hours. The reaction was monitored by TLC until it was
completed. The mixture was concentrated to remove the solvent, and dichloromethane was added. The resulting

mixture was washed with saturated aqueous solution of sodium bicarbonate three times. The organic phase was

170



concentrated and then purified by silica gel column chromatography to give 57 mg of a white solid, with a yield
of 62%. LC-MS (APCI): m/z=541.1 (M+1)".

[001773] Step 4: Synthesis of compound T-13

[001774] Example 13  was  prepared using (S)-N-(4-(chlorodifluoromethoxy)phenyl)-5-(2,4-
dihydropyrazolo[3’,4’:3,4]cyclopenta[1,2-b]pyridin-7-yl)-6-(3-fluoropyrrolidin-1-yl)nicotinamide  and  5-
fluoro-2-chloropyrimidine as the raw materials according to the method described in example 4, with a yield of
55%. LC-MS (APCI): m/z=637.7(M+1)*. 'H NMR (400 MHz, DMSO-ds) & 10.23 (s, 1H), 8.93 (s, 1H), 8.66 (s,
1H), 8.41 (s, 1H), 8.31 (s, 1H), 8.21 (s, 1H), 7.58 (d, J = 11.2 Hz, 2H), 7.24 (d, J = 8.4 Hz, 2H), 6.81 (d, J = 8.4
Hz, 2H), 5.27-5.15 (d, J = 22.3 Hz, 1H), 4.31 (s, 2H), 3.94 (m, 1H), 3.91-3.76 (m, 1H), 3.55 (d, J = 8.6 Hz, 2H),
2.14 (dd, J = 9.5, 3.8 Hz, 2H).

[001775] Example 14 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-6-(3-fluoropyrrolidin-1-

y)-5-(2-(5-methylpyrimidin-2-yl)-2.4-dihydropyrazolo[3’,4’:3.4]cyclopenta[1,2-b]pyridin-7-

yl)nicotinamide (compound T-14)
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[001776] The following synthetic route was adopted:

Cl cl

F

[001777] Example 14 was prepared using compound T-1 and 2-chloro-5-methylpyrimidine as the raw materials
according to the method described in example 4, with a yield of 28%. LC-MS (APCI): m/z=633.2(M+1)*. H
NMR (400 MHz, DMSO-ds) & 10.23 (s, 1H), 8.93 (s, 1H), 8.66 (s, 1H), 8.41 (s, 1H), 8.31 (s, 1H), 8.21 (s, 1H),
7.55 (d, J=11.2 Hz, 2H), 7.24 (d, J = 8.4 Hz, 2H), 6.81 (d, J = 8.4 Hz, 2H), 5.27-5.15 (d, J = 22.3 Hz, 1H), 4.31
(s, 2H), 3.94 (m, 1H), 3.91-3.76 (m, 1H), 3.55 (d, J = 8.6 Hz, 2H), 2.38 (s, 3H), 2.11 (dd, J = 9.5, 3.8 Hz, 2H).

[001778] Example 15 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-6-(3-fluoropyrrolidin-1-

y)-5-(2-(5-(trifluoromethypyrimidin-2-y)-2.4-dihydropyrazolo[3’,4’:3.4]cyclopental1,2-b]pyridin-7-

yl)nicotinamide (compound T-15)
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[001779] The following synthetic route was adopted:

[001780] Example 15 was prepared using compound T-1 and 2-chloro-5-(trifluoromethyl)pyrimidine as the raw
materials according to the method described in example 4, with a yield of 26%. LC-MS (APCI):
m/z=687.1(M+1)*. *H NMR (400 MHz, DMSO-ds) & 10.21 (s, 1H), 8.92 (s, 1H), 8.66 (s, 1H), 8.41 (s, 1H), 8.31
(s, 1H), 8.21 (s, 1H), 7.54 (d, J = 11.2 Hz, 2H), 7.24 (d, J = 8.4 Hz, 2H), 6.81 (d, J = 8.4 Hz, 2H), 5.29-5.15 (d,
J =223 Hz, 1H), 4.31 (s, 2H), 3.94 (m, 1H), 3.91-3.76 (m, 1H), 3.53 (d, J = 8.6 Hz, 2H), 2.11 (dd, J = 9.5, 3.8
Hz, 2H).

[001781] Example 16 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-6-(2-methyl-2,4-
dihydropyrazolo[3’,4’:3 4]cyclopenta[1,2-b]pyridin-7-yl)-3,4-dihydro-1H-benzo[4,5]imidazo[2,1-

c][1,4]oxazine-8-carboxamide (compound T-16)

T-16
[001782] The following synthetic route was adopted:
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T-16
[001783] Step 1: Synthesis of compound 7-bromo-2-methyl-2,4-dihydropyrazolo[3’,4”:3,4]cyclopenta[1,2-
b]pyridine
[001784] 7-Bromo-2,4-dihydropyrazolo[3’,4’:3,4]cyclopenta[1,2-b]pyridine (500 mg, 2.13 mmol),
iodomethane (362 mg, 2.55 mmol) and potassium carbonate (441 mg, 3.2 mmol) were dissolved in 5 mL of
anhydrous DMF. The mixture was stirred and reacted at room temperature for 2 to 4 hours. The reaction was
monitored by TLC until it was completed. The mixture was diluted with added water. The resulting mixture was
extracted with ethyl acetate 3 to 4 times. The organic phases were combined, washed with saturated brine,
concentrated, and then purified by silica gel column chromatography to give 445 mg of an off-white solid, with
a yield of 84%. LC-MS (APCI): m/z=250.4 (M+1)".
[001785] Step 2: Synthesis of compound (2-methyl-2,4-dihydropyrazolo[3’,4°:3,4]cyclopenta[1,2-b]pyridin-7-
yl)boronic acid
[001786] 7-Bromo-2-methyl-2,4-dihydropyrazolo[3’,4’:3,4]cyclopenta[1,2-b]pyridine (772 mg, 3.1 mmol),
B2Pin, (2.4 g, 9.3 mmol), Pd(dppf)Cl, (117 mg, 0.16 mmol) and potassium acetate (0.6 g, 6.2 mmol) were
dissolved in 10 mL of anhydrous 1,4-dioxane. The mixture was microwaved and heated to 100 °C, and reacted
for 2 hours. The reaction was monitored by TLC until it was completed. The reaction solution was concentrated,
and then purified by silica gel column chromatography to give 413 mg of product, with a yield of 62%. LC-MS
(APCI): m/z=216.7 (M+1)".
[001787] Step 3: Synthesis of compound T-16
[001788] Intermediate compound A-9 (189 mg, 0.39 mmol), (2-methyl-2,4-
dihydropyrazolo[3’,4’:3,4]cyclopenta[1,2-b]pyridin-7-yl)boronic acid (126 mg, 0.588 mmol), Pd(dppf)Cl., (32
mg, 0.02 mmol), sodium carbonate (125 mg, 1.18 mmol) and anhydrous DMF (5 mL) were added to a reaction
flask. The mixture was purged with nitrogen for 5 minutes. The mixture was microwaved and heated to 90 °C,
and reacted for 1 hour. The reaction was monitored by TLC until it was completed. The resulting mixture was
concentrated, and purified by silica gel column chromatography to give 81 mg of product, with a yield of 36%.
LC-MS (APCI): m/z=577.4 (M+1)*. 'H NMR (400 MHz, DMSO-dg) 5 10.22 (s, 1H), 8.91 (s, 1H), 8.62 (s, 1H),
8.34 (d, J = 2.3 Hz, 1H), 8.21 (d, J = 2.2 Hz, 1H), 7.63 (d, J = 8.8 Hz, 2H), 7.31 (d, J = 7.6 Hz, 1H), 7.24 (d, J =
8.6 Hz, 2H), 5.06 (s, 2H), 4.14 (s, 2H), 3.93 (m, 1H), 3.94-3.71 (m, 2H), 3.26 (s, 3H), 1.63 (d, J = 8.6 Hz, 3H).
[001789] Example 17 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-6-(3-fluoropyrrolidin-1-

y1)-5-(2-(5-methoxypyrimidin-2-y)-2,4-dihydropyrazolo[3’,4’:3,4]cyclopenta[1,2-b]pyridin-7-
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yl)nicotinamide (compound T-17)
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[001790] The following synthetic route was adopted:
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[001791] Example 17 was prepared using compound T-1 and 2-chloro-5-methoxypyrimidine as the raw

T-17

materials according to the method described in example 4, with a yield of 48%. LC-MS (APCI):
m/z=649.7(M+1)*. 'H NMR (400 MHz, DMSO-ds) & 10.22 (s, 1H), 8.93 (s, 1H), 8.67 (s, 1H), 8.41 (s, 1H), 8.31
(s, 1H), 8.21 (s, 1H), 7.54 (d, J = 11.2 Hz, 2H), 7.24 (d, J = 8.4 Hz, 2H), 6.81 (d, J = 8.4 Hz, 2H), 5.31-5.15 (d,
J=22.3Hz, 1H), 4.31 (s, 2H), 3.94 (m, 1H), 3.91-3.76 (m, 1H), 3.87 (s, 3H), 3.55 (d, J = 8.6 Hz, 2H), 2.12 (dd,
J=9.5, 3.8 Hz, 2H).

[001792] Example 18 Preparation of  (R)-N-(4-(chlorodifluoromethoxy)phenyl)-6-(2-ethyl-2,4-
dihydropyrazolo[3’,4’:3,4]cyclopenta[1,2-b]pyridin-7-yl)-4-methyl-3,4-dihydro-1H-
benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-18)

T-18
[001793] The following synthetic route was adopted:
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[001794] Example 18 was prepared using 7-bromo-2,4-dihydropyrazolo[3’,4°:3,4]cyclopenta[1,2-b]pyridine,
iodoethane and intermediate compound A-9 as the raw materials according to the method described in example
16, with an overall yield of 23%. LC-MS (APCI): m/z=591.2 (M+1)*. *H NMR (400 MHz, DMSO-ds) § 10.23
(s, 1H), 8.92 (s, 1H), 8.62 (s, 1H), 8.34 (d, J = 2.3 Hz, 1H), 8.21 (d, J = 2.2 Hz, 1H), 7.61 (d, J = 8.8 Hz, 2H),
7.31(d, J = 7.6 Hz, 1H), 7.24 (d, J = 8.6 Hz, 2H), 5.06 (s, 2H), 4.14 (s, 2H), 3.93 (m, 1H), 3.94-3.71 (m, 2H),
3.21(q,J=9.6 Hz, 2H), 1.65 (d, J = 8.6 Hz, 3H), 1.49 (t, J = 4.6 Hz, 3H).

[001795] Example 19 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-5-(2-(4-(6-cyanopyridin-
3-yhpyrimidin-2-y1)-2 4-dihydropyrazolo[3’,4°:3,4]cyclopenta[1,2-b]pyridin-7-y1)-6-(3-fluoropyrrolidin-

1-yDnicotinamide (compound T-19)
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[001796] The following synthetic route was adopted:

Cl

[001797] Example 19 was prepared using compound T-1 and 2-chloro-4-(6-cyanopyridin-3-yl)pyrimidine as
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the raw materials according to the method described in example 4, with a yield of 15%. LC-MS (APCI):
m/z=721.1(M+1)*. *H NMR (400 MHz, DMSO-ds) & 10.23 (s, 1H), 8.92 (s, 1H), 8.66 (s, 1H), 8.41 (s, 1H), 8.31
(s, 1H), 8.21 (s, 1H), 8.11-7.86 (m, 3H), 7.55 (d, J = 11.2 Hz, 2H), 7.24 (d, J = 8.4 Hz, 2H), 6.81 (d, J = 8.4 Hz,
2H), 5.27-5.15 (d, J = 22.3 Hz, 1H), 4.31 (s, 2H), 3.94 (m, 1H), 3.91-3.76 (m, 1H), 3.55 (d, J = 8.6 Hz, 2H), 2.11
(dd, J=9.5, 3.8 Hz, 2H).

[001798] Example 20 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-6-(6-methyl-5-
0x0-6,7-dihydro-5H-pyrrolo[3.4-b]pyridin-3-y)-3.4-dihydro-2H-benzo[4,5]imidazo[2,1-b][1,3]thiazine-8-
carboxamide (compound T-20)

T-20
[001799] The following synthetic route was adopted:
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[001800] Intermediate compound A-8 (195 mg, 0.39 mmol), intermediate compound B-1 (161 mg, 0.588 mmol),

A-8 T-20

[1,1°-bis(diphenylphosphino)ferrocene]dichloropalladium(ll) (32 mg, 0.02 mmol), tetrabutylammonium
fluoride (1.2 mL, 1.18 mmol) and tetrahydrofuran (5 mL) were added to a reaction flask. The mixture was purged
with nitrogen for 5 minutes. The mixture was microwaved and heated to 70 °C, and reacted for 1 hour. The
reaction was monitored by TLC until it was completed. The resulting mixture was concentrated, and purified by
silica gel column chromatography to give 160 mg of product, with a yield of 72%. LC-MS (APCI): m/z=570.4
(M+1)*. '"H NMR (400 MHz, DMSO-ds) & 10.23 (s, 1H), 8.83 (s, 1H), 8.73 (s, 1H), 8.63 (d, J = 2.5 Hz, 1H),
8.25 (d, J = 2.3 Hz, 1H), 7.81 (d, J = 9.0 Hz, 2H), 7.32 (d, J = 8.8 Hz, 2H), 3.68 (s, 3H), 3.51 (m, 1H), 3.22 (s,
2H), 2.45 (m, 2H), 2.09 (t, J = 4.4 Hz, 2H), 1.80 (d, J = 8.4 Hz, 3H).

[001801] Example 21 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-6-(6-methyl-5-
0x0-6,7-dihydro-5H-pyrrolo[3,4-b]pyridin-3-y-3,4-dihydro-1H-benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-
carboxamide (compound T-21)
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T-21
[001802] The following synthetic route was adopted:
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[001803] Intermediate compound A-9 (189 mg, 0.39 mmol), intermediate compound B-1 (161 mg, 0.588 mmol),

[1,1°-bis(diphenylphosphino)ferrocene]dichloropalladium(ll) (32 mg, 0.02 mmol), tetrabutylammonium
fluoride (1.2 mL, 1.18 mmol) and tetrahydrofuran (5 mL) were added to a reaction flask. The mixture was purged
with nitrogen for 5 minutes. The mixture was microwaved and heated to 70 °C, and reacted for 1 hour. The
reaction was monitored by TLC until it was completed. The resulting mixture was concentrated, and purified by
silica gel column chromatography to give 118 mg of product, with a yield of 55%. LC-MS (APCI): m/z=554.5
(M+1)*. 'H NMR (400 MHz, DMSO-dg) § 10.21 (s, 1H), 8.81 (s, 1H), 8.63 (s, 1H), 8.51 (d, J = 2.4 Hz, 1H),
8.24 (d, J = 2.3 Hz, 1H), 7.84 (d, J = 9.0 Hz, 2H), 7.31 (d, J = 8.8 Hz, 2H), 4.94 (s, 2H), 3.64 (s, 3H), 3.52 (m,
1H), 3.22 (m, 2H), 3.18 (s, 2H),1.86 (d, J = 8.6 Hz, 3H).

[001804] Example 22 Preparation of (R)-5-(2-([4,5’-bipyrimidin-2-y-2,4-
dihydropyrazolo[3’,4’:3 4]cyclopenta[1,2-b]pyridin-7-yI)-N-(4-(chlorodifluoromethoxy)phenyl)-6-(3-

fluoropyrrolidin-1-yDnicotinamide (compound T-22)

N
o
N~

O
FF
\ XN
Ho |
N NQ,”F
T-22

[001805] The following synthetic route was adopted:
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[001806] Example 22 was prepared using compound T-1 and 4-(pyrimidin-5-yl)-2-chloropyrimidine as the raw

materials according to the method described in example 4, with a yield of 26%. LC-MS (APCI):
m/z=697.4(M+1)*. *H NMR (400 MHz, DMSO-ds) & 10.22 (s, 1H), 8.91 (s, 1H), 8.66 (s, 1H), 8.41 (s, 1H), 8.31
(s, 1H), 8.21 (s, 1H), 8.11 (d, J = 7.7 Hz, 2H), 7.84 (s, 1H), 7.55 (d, J = 11.2 Hz, 2H), 7.24 (d, J = 8.4 Hz, 2H),
6.83 (d, J = 8.4 Hz, 2H), 5.27-5.15 (d, J = 22.3 Hz, 1H), 4.31 (s, 2H), 3.94 (m, 1H), 3.91-3.76 (m, 1H), 3.55 (d,
J=8.6 Hz, 2H), 2.13 (dd, J = 9.5, 3.8 Hz, 2H).

[001807] Example 23 Preparation of N-(4-(chlorodifluoromethoxy)phenyl)-1-isopropyl-7-(pyrazin-2-yl)-

1H-benzo[d]imidazole-5-carboxamide (compound T-23)

CIXO o N |
F F ~
N N
H
e
N=/ T-23

[001808] The following synthetic route was adopted:

a ): cl
22 oW ORI S S e o
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[001809] Step 1: Synthesis of compound N-(4-(chlorodifluoromethoxy)phenyl)-1-isopropyl-7-(4,4,5,5-

tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-benzo[d]imidazole-5-carboxamide

[001810] Intermediate compound A-2 (1.4 g, 3.1 mmol), bis(pinacolato)diboron (2.4 g, 9.3 mmol), [1,1’-
bis(diphenylphosphino)ferrocene]dichloropalladium(l1) (117 mg, 0.16 mmol) and potassium acetate (0.6 g, 6.2
mmol) were added to a reaction flask, and the mixture was dissolved in 10 mL of anhydrous 1,4-dioxane. The
mixture was microwaved and heated to 100 °C, and reacted for 2 hours. The reaction was monitored by TLC
until it was completed. The reaction solution was concentrated, and then purified by silica gel column
chromatography to give 689 mg of product, with a yield of 44%. LC-MS (APCI): m/z=506.7 (M+1)*.

[001811] Step 2: Synthesis of compound T-23

[001812] N-(4-(Chlorodifluoromethoxy)phenyl)-1-isopropyl-7-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-
1H-benzo[d]imidazole-5-carboxamide (198 mg, 0.39 mmol), 2-iodopyrazine (92.9 mg, 0.588 mmol), [1,1’-
bis(diphenylphosphino)ferrocene]dichloropalladium(ll) (32 mg, 0.02 mmol), tetrabutylammonium fluoride (1.2
ml, 1.2 mmol) and 5 mL of tetrahydrofuran were added to a reaction flask. The mixture was purged with nitrogen

for 5 minutes. The mixture was microwaved and heated to 70 °C, and reacted for 1 hour. The reaction was
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monitored by TLC until it was completed. The resulting mixture was concentrated, and then purified by silica
gel column chromatography to give 109 mg of product, with a yield of 61%. LC-MS(APCI): m/z=458.1 (M+1)".
1H NMR (400 MHz, DMSO-dg) & 10.23 (s, 1H), 8.87 - 8.79 (m, 2H), 8.76 - 8.70 (m, 1H), 8.63 (d, J = 2.5 Hz,
1H), 8.21 (d, J = 2.3 Hz, 1H), 7.87 (d, J = 9.1 Hz, 2H), 7.34 (d, J = 8.9 Hz, 2H), 4.87 (m, 1H), 1.75 (d, J = 6.4
Hz, 6H).

[001813] Example 24 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-6-(6-methyl-5-
0x0-6,7-dihydro-5H-pyrrolo[3.4-b]pyridin-3-y1)-3.4-dihydro-2H-benzo[4,5]imidazo[2,1-b][1,3]oxazine-8-

carboxamide (compound T-24)

N=(
O T-24
[001814] The following synthetic route was adopted:
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T-24 (0]

[001815] Step 1: Synthesis of compound (R)-6-bromo-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-3,4-
dihydro-2H-benzo[4,5]imidazo[2,1-b][1,3]oxazine-8-carboxamide

[001816] (R)-3-Amino-5-bromo-N-(4-(chlorodifluoromethoxy)phenyl)-4-((4-hydroxybutan-2-
yl)amino)benzamide (5.21 g, 10.9 mmol) and N,N’-carbonyldiimidazole (2.9 g, 16.4 mmol) were dissolved in
35 mL of anhydrous THF. The mixture was stirred and reacted at room temperature under nitrogen overnight.
The reaction was monitored by TLC until it was completed. The mixture was diluted with added water. The
resulting mixture was extracted with ethyl acetate 3 to 4 times. The organic phases were combined, washed with
saturated brine 3 times, concentrated to remove the solvent, and purified by silica gel column chromatography
to give 1.32 g of a light yellow solid, with a yield of 25%. LC-MS (APCI): m/z=486.3 (M+1)".

[001817] Step 2: Synthesis of compound T-24

[001818] (R)-6-Bromo-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-3,4-dihydro-2H-
benzo[4,5]imidazo[2,1-b][1,3]oxazine-8-carboxamide (200 mg, 0.41 mmol), intermediate compound B-1 (169
mg, 0.62 mmol), [1,1’-bis(diphenylphosphino)ferrocene]dichloropalladium(ll) (15 mg, 0.02 mmol) and sodium
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carbonate (130 mg, 1.23 mmol) were dissolved in 10 mL of anhydrous 1,4-dioxane. The mixture was
microwaved and heated to 100 °C, and reacted for 2 hours. The reaction was monitored by TLC until it was
completed. The reaction solution was concentrated, and then purified by silica gel column chromatography to
give 106 mg of product, with a yield of 47%. LC-MS (APCI): m/z=554.7 (M+1)*. 'H NMR (400 MHz, DMSO-
de) 8 10.25 (s, 1H), 8.82 (s, 1H), 8.63 (s, 1H), 8.52 (d, J = 2.4 Hz, 1H), 8.24 (d, J = 2.3 Hz, 1H), 7.84 (d, J = 9.0
Hz, 2H), 7.31 (d, J = 8.8 Hz, 2H), 4.05 (s, 2H), 3.64 (s, 3H), 3.51 (m, 1H), 3.22 (m, 2H), 3.18 (s, 2H),1.87 (d, J
= 8.6 Hz, 3H).

[001819] Example 25 Preparation of (R)-N-(4-(chlorodiflucromethoxy)phenyl)-6-(6-cyclopropyl-5-oxo-
6.7-dihydro-5H-pyrrolo[3.4-blpyridin-3-yl)-4-methyl-3,4-dihydro-1H-benzo[4,5]imidazo[2,1-

c][1,4]oxazine-8-carboxamide (compound T-25)

T-25

-B
el s e
FF

Br N
N(R)-
N:& Pd(dppf)Cl,, TBAF, THF
(0]

A-9 T-25

[001821] Intermediate compound A-9 (189 mg, 0.39 mmol), intermediate compound B-2 (176 mg, 0.588 mmol),
[1,1’-bis(diphenylphosphino)ferrocene]dichloropalladium(ll) (32 mg, 0.02 mmol), tetrabutylammonium
fluoride (1.2 mL, 1.18 mmol) and tetrahydrofuran (5 mL) were added to a reaction flask. The mixture was purged
with nitrogen for 5 minutes. The mixture was microwaved and heated to 70 °C, and reacted for 1 hour. The
reaction was monitored by TLC until it was completed. The resulting mixture was concentrated, and purified by
silica gel column chromatography to give 153 mg of product, with a yield of 68%. LC-MS(APCI): m/z=580.4
(M+1)*. '"H NMR (400 MHz, DMSO-ds) & 10.21 (s, 1H), 8.71 (s, 1H), 8.63 (s, 1H), 8.52 (d, J = 2.3 Hz, 1H),
8.21 (d, J = 2.3 Hz, 1H), 7.64 (d, J = 9.0 Hz, 2H), 7.30 (d, J = 8.8 Hz, 2H), 4.94 (s, 2H), 3.61 (m, 1H), 3.52 (m,
1H), 3.22 (m, 2H), 3.18 (s, 2H), 2.34-2.07 (m, 4 H), 1.81 (d, J = 8.6 Hz, 3H).

[001822] Example 26 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-6-(3-fluoropyrrolidin-1-

y1)-5-(2-(4-(1-methyl-1H-pyrazol-3-yDpyrimidin-2-y)-2.4-dihydropyrazolo[3’,4’:3,4]cyclopenta[1,2-

b]pyridin-7-yDnicotinamide (compound T-26)
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[001823] The following synthetic route was adopted:
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T-26

[001824] Example 26 was prepared using compound T-1 and 4-(1-methylpyrazol-3-yl)-2-chloropyrimidine as
the raw materials according to the method described in example 4, with a yield of 9%. LC-MS (APCI):
m/z=699.3(M+1)*. 'H NMR (400 MHz, DMSO-ds) & 10.23 (s, 1H), 8.92 (s, 1H), 8.66 (s, 1H), 8.41 (s, 1H), 8.31
(s, 1H), 8.21 (s, 1H), 8.15 (d, J = 7.7 Hz, 1H), 7.84 (s, 1H), 7.55 (d, J = 11.2 Hz, 2H), 7.24 (d, J = 8.4 Hz, 2H),
6.83 (d, J = 8.4 Hz, 2H), 5.27-5.15 (d, J = 22.3 Hz, 1H), 4.31 (s, 2H), 3.94 (m, 1H), 3.91-3.76 (m, 1H), 3.55 (d,
J=8.6 Hz, 2H), 3.28 (s, 3H), 2.12 (dd, J = 9.5, 3.8 Hz, 2H).

[001825] Examples 27 and 28: Preparation of (4R)-N-(4-(chlorodifluoromethoxy)phenyl-4-methyl-6-(6-
methyl-5-0x0-6,7-dihydro-5H-pyrrolo[3.4-b]pyridin-3-y)-3,4-dihydro-2H-benzo[4,5]imidazo[2,1-
b][1,3]thiazine-8-carboxamide 1-oxide (compound T-27) and (R)-N-(4-(chlorodifluoromethoxy)phenyl)-
4-methyl-6-(6-methyl-5-0x0-6,7-dihydro-5H-pyrrolo[3.4-b]pyridin-3-yl)-3,4-dihydro-2H-
benzo[4,5]imidazo[2,1-b][1,3]thiazine-8-carboxamide 1,1-dioxide (compound T-28)

CIXO\©\ o
F F
N

N—
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P
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[001826] The following synthetic route was adopted:
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[001827] Compound T-20 (200 mg, 0.35 mmol) was dissolved in 10 mL of anhydrous dichloromethane. m-

T-28

Chloroperoxybenzoic acid (91 mg, 0.53 mmol) was added in batches in an ice bath. After the addition was
completed, the mixture was stirred and reacted at room temperature under nitrogen overnight. The reaction was
monitored by TLC until it was completed. Water was added to quench the reaction. The resulting mixture was
extracted with dichloromethane 3 to 4 times. The organic phases were combined, washed with saturated brine,
concentrated, and then purified by silica gel column chromatography to give 37 mg of product T-27 and 88 mg
of product T-28, with yields of 18% and 42%, respectively. Compound T-27: LC-MS (APCI): m/z=586.1
(M+1)*. '"H NMR (400 MHz, DMSO-ds) & 10.23 (s, 1H), 8.92 (s, 1H), 8.73 (s, 1H), 8.61 (d, J = 2.2 Hz, 1H),
8.28 (d, J = 2.2 Hz, 1H), 7.64 (d, J = 9.0 Hz, 2H), 7.30 (d, J = 8.8 Hz, 2H), 3.69 (s, 3H), 3.27 (m, 1H), 2.18 (t, J
=9.0 Hz, 2H), 2.06-1.88 (m, 2 H), 1.73 (d, J = 8.6 Hz, 3H).

[001828] Compound T-28: LC-MS (APCI): m/z=602.3 (M+1)*. 'H NMR (400 MHz, DMSO-dg) & 10.22 (s,
1H), 8.92 (s, 1H), 8.73 (s, 1H), 8.61 (d, J = 2.2 Hz, 1H), 8.25 (d, J = 2.2 Hz, 1H), 7.62 (d, J = 9.2 Hz, 2H), 7.31
(d, J = 8.8 Hz, 2H), 3.69 (s, 3H), 3.27 (m, 1H), 2.77 (t, J = 9.0 Hz, 2H), 2.06-1.88 (m, 2 H), 1.72 (d, J = 8.6 Hz,
3H).

[001829] Example 29 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-6-(3-fluoropyrrolidin-1-

y)-5-(2-(quinazolin-2-y)-2.4-dihydropyrazolo[3’.4’:3.4]cyclopenta[1,2-b]pyridin-7-yl)nicotinamide

(compound T-29)

—
N NQ,”F
T-29

[001830] The following synthetic route was adopted:
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[001831] Example 29 was prepared using compound T-1 and 2-chloroquinazoline as the raw materials
according to the method described in example 4, with a yield of 14%. LC-MS (APCI): m/z=669.3(M+1)*. *H
NMR (400 MHz, DMSO-ds) § 10.23 (s, 1H), 8.91 (s, 1H), 8.66 (s, 1H), 8.41 (s, 1H), 8.31 (s, 1H), 8.21 (s, 1H),
8.11 (d, J = 7.7 Hz, 2H), 7.84 (s, 1H), 7.55 (d, J = 11.2 Hz, 2H), 7.24 (d, J = 8.4 Hz, 2H), 6.83 (d, J = 8.4 Hz,
2H), 5.27-5.15 (d, J = 22.3 Hz, 1H), 4.31 (5, 2H), 3.94 (m, 1H), 3.91-3.76 (m, 1H), 3.55 (d, J = 8.6 Hz, 2H), 2.11
(dd, J=9.5, 3.8 Hz, 2H).

[001832] Example 30 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-6-(5-0x0-6,7-
dihydro-5H-pyrrolo[3.4-b]pyridin-3-yD-3.4-dihydro-1H-benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-

carboxamide (compound T-30)

Cl_0
K
FF

T-30
[001833] The following synthetic route was adopted:
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[001834] Step 1: Synthesis of compound (R)-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-6-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)-3,4-dihydro-1H-benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide
[001835] Intermediate compound A-9 (1.5 g, 3.1 mmol), bis(pinacolato)diboron (2.4 g, 9.3 mmol), [1,1’-
bis(diphenylphosphino)ferrocene]dichloropalladium(ll) (117 mg, 0.16 mmol) and potassium acetate (0.6 g, 6.2
mmol) were dissolved in 10 mL of anhydrous 1,4-dioxane. The mixture was microwaved and heated to 100 °C,
and reacted for 2 hours. The reaction was monitored by TLC until it was completed. The reaction solution was
concentrated, and then purified by silica gel column chromatography to give 578 mg of product, with a yield of
35%. LC-MS (APCI): m/z=534.7 (M+1)".
[001836] Step 2: Synthesis of compound T-30
[001837] (R)-N-(4-(Chlorodifluoromethoxy)phenyl)-4-methyl-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)-3,4-dihydro-1H-benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (208 mg, 0.39 mmol), 3-bromo-6,7-
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dihydro-5H-pyrrolo[3,4-B]pyridin-5-one (125 mg, 0.588 mmol), [1,1°-
bis(diphenylphosphino)ferrocene]dichloropalladium(ll) (32 mg, 0.02 mmol), sodium carbonate (1.2 mL, 1.18
mmol) and 1,4-dioxane (5 mL) were added to a reaction flask. The mixture was purged with nitrogen for 5
minutes. The mixture was microwaved and heated to 100 °C, and reacted for 2 hours. The reaction was monitored
by TLC until it was completed. The resulting mixture was concentrated, and purified by silica gel column
chromatography to give 115 mg of product, with a yield of 55%. LC-MS (APCI): m/z=540.4 (M+1)*. '"H NMR
(400 MHz, DMSO-dg) 3 10.23 (s, 1H), 8.90 (s, 1H), 8.68 (s, 1H), 8.62 (d, J = 2.2 Hz, 1H), 8.26 (d, J = 2.2 Hz,
1H), 7.64 (d, J = 9.0 Hz, 2H), 7.30 (d, J = 8.8 Hz, 2H), 4.25 (s, 2H), 4.08 (s, 2H), 3.44-3.30 (m, 2H), 3.27 (m,
1H), 1.59 (d, J = 8.6 Hz, 3H).

[001838] Example 31 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-6-(6-(methyl-
d3)-5-0x0-6,7-dihydro-5H-pyrrolo[3.4-b]pyridin-3-yI)-3,4-dihydro-1H-benzo[4,5]imidazo[2,1-

c][1,4]oxazine-8-carboxamide (compound T-31)

T-31

N
H 3
B P P N‘N(R)
I
B NaH, CD;l oINS J\»o
1 N — = | | N—CDs
N DMF N Pd(dppf)Cly, NayCOs, 1,4-dioxane

T-31
[001840] Step 1: Synthesis of compound 3-bromo-6-(methyl-ds)-6,7-dihydro-5H-pyrrolo[3,4-b]pyridin-5-one
[001841] 3-Bromo-6,7-dihydro-5H-pyrrolo[3,4-B]pyridin-5-one (1.0 g, 4.7 mmol) was dissolved in 10 mL of
anhydrous DMF. Sodium hydride (283 mg, 7.1 mmol) was added in batches in an ice bath. After the addition

was completed, the mixture was stirred and reacted under nitrogen for 0.5 h. Deuterated iodomethane (818 mg,
5.6 mmol) was added. The mixture was stirred and reacted at room temperature under nitrogen overnight. The

reaction was monitored by TLC until it was completed. Water was added to quench the reaction. The resulting
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mixture was extracted with ethyl acetate 3 to 4 times. The organic phases were combined, washed with saturated
brine, concentrated, and then purified by silica gel column chromatography to give 969 mg of a target product,
with a yield of 90%. LC-MS (APCI): m/z=230.4 (M+1)*.

[001842] Step 2: Synthesis of compound T-31

[001843] (R)-N-(4-(Chlorodifluoromethoxy)phenyl)-4-methyl-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)-3,4-dihydro-1H-benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (208 mg, 0.39 mmol), 3-bromo-6-
(methyl-ds)-6,7-dihydro-5H-pyrrolo[3,4-b]pyridin-5-one (135 mg, 0.588 mmol), [1,1°-
bis(diphenylphosphino)ferrocene]dichloropalladium(ll) (32 mg, 0.02 mmol), sodium carbonate (1.2 mL, 1.18
mmol) and 1,4-dioxane (5 mL) were added to a reaction flask. The mixture was purged with nitrogen for 5
minutes. The mixture was microwaved and heated to 100 °C, and reacted for 2 hours. The reaction was monitored
by TLC until it was completed. The resulting mixture was concentrated, and purified by silica gel column
chromatography to give 104 mg of product, with a yield of 48%. LC-MS (APCI): m/z=557.6 (M+1)*. 'H NMR
(400 MHz, DMSO-dg) 6 10.22 (s, 1H), 8.91 (s, 1H), 8.66 (s, 1H), 8.62 (d, J = 2.2 Hz, 1H), 8.26 (d, J = 2.2 Hz,
1H), 7.64 (d, J = 9.0 Hz, 2H), 7.32 (d, J = 8.8 Hz, 2H), 4.25 (s, 2H), 4.12 (s, 2H), 3.44-3.30 (m, 2H), 3.27 (m,
1H), 1.62 (d, J = 8.6 Hz, 3H).

[001844] Example 32 Preparation of (1R)-N-(4-(chlorodifluoromethoxy)phenyl)-9-(6-cyclopropyl-5-o0xo-
6.7-dihydro-5H-pyrrolo[3,4-b]pyridin-3-y)-4-hydroxy-1-methyl-1,2,3 4-
tetrahydrobenzo[4,5]imidazo[1,2-a]pyridine-7-carboxamide (compound T-32)

HO T-32
[001845] The following synthetic route was adopted:
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[001846] Intermediate compound A-6 (195 mg, 0.39 mmol), intermediate compound B-2 (176 mg, 0.588 mmol),
XPhos Pd G2 (16 mg, 0.02 mmol), sodium carbonate (125 mg, 1.18 mmol) and 1,4-dioxane (5 mL) were added

to a reaction flask. The mixture was purged with nitrogen for 5 minutes. The mixture was microwaved and heated
to 100 °C, and reacted for 1 hour. The reaction was monitored by TLC until it was completed. The resulting
mixture was concentrated, and purified by silica gel column chromatography to give 95 mg of product, with a
yield of 41%. LC-MS (APCI): m/z=594.3 (M+1)*. *H NMR (400 MHz, DMSO-ds) 5 10.22 (s, 1H), 8.88 (s, 1H),
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8.66 (s, 1H), 8.61 (d, J = 2.2 Hz, 1H), 8.23 (d, J = 2.2 Hz, 1H), 7.64 (d, J = 9.0 Hz, 2H), 7.32 (d, J = 8.8 Hz, 2H),
4.75 (m, 1H), 4.28 (s, 2H), 4.12 (m, 1H), 3.64 (m, 1H), 3.44-3.30 (m, 2H), 3.18-3.04 (m, 4H), 2.34 (m, 2H), 1.62
(d, J=8.6 Hz, 3H).

[001847] Example 33 Preparation of (1R)-N-(4-(chlorodifluoromethoxy)phenyl)-4-hydroxy-1-methyl-9-
(5-0x0-6,7-dihydro-5H-pyrrolo[3.4-b]pyridin-3-y-1,2 3 4-tetrahydrobenzo[4,5]imidazo[1,2-a]pyridine-

7-carboxamide (compound T-33)

T-33
[001848] The following synthetic route was adopted:
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T-33 HO
[001849] Step 1: Synthesis of compound (1R)-N-(4-(chlorodifluoromethoxy)phenyl)-4-hydroxy-1-methyl-9-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1,2,3,4-tetrahydrobenzo[4,5]imidazo[1,2-a]pyridine-7-
carboxamide
[001850] Intermediate compound A-6 (1.55 g, 3.1 mmol), bis(pinacolato)diboron (2.4 g, 9.3 mmol), [1,1’-
bis(diphenylphosphino)ferrocene]dichloropalladium(ll) (117 mg, 0.16 mmol) and potassium acetate (0.6 g, 6.2
mmol) were dissolved in anhydrous 1,4-dioxane (10 mL). The mixture was microwaved and heated to 100 °C,
and reacted for 2 hours. The reaction was monitored by TLC until it was completed. The reaction solution was
concentrated, and then purified by silica gel column chromatography to give 492 mg of product, with a yield of
29%. LC-MS (APCI): m/z=548.7 (M+1)".
[001851] Step 2: Synthesis of compound T-33
[001852] (1R)-N-(4-(Chlorodifluoromethoxy)phenyl)-4-hydroxy-1-methyl-9-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)-1,2,3,4-tetrahydrobenzo[4,5]imidazo[1,2-a]pyridine-7-carboxamide (213 mg, 0.39 mmol),
3-bromo-6,7-dihydro-5H-pyrrolo[3,4-B]pyridin-5-one (125 mg, 0.588 mmol), [1,1°-
bis(diphenylphosphino)ferrocene]dichloropalladium(ll) (32 mg, 0.02 mmol), sodium carbonate (125 mg, 1.18
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mmol) and 1,4-dioxane (5 mL) were added to a reaction flask. The mixture was purged with nitrogen for 5
minutes. The mixture was microwaved and heated to 90 °C, and reacted for 1 hour. The reaction was monitored
by TLC until it was completed. The resulting mixture was concentrated, and then purified by silica gel column
chromatography to give 73 mg of product, with a yield of 34%. LC-MS (APCI): m/z=554.6 (M+1)*. *H NMR
(400 MHz, DMSO-dg) 3 10.23 (s, 1H), 8.79 (s, 1H), 8.66 (s, 1H), 8.62 (d, J = 2.2 Hz, 1H), 8.23 (d, J = 2.2 Hz,
1H), 7.64 (d, J = 9.0 Hz, 2H), 7.32 (d, J = 8.8 Hz, 2H), 4.75 (m, 1H), 4.28 (s, 2H), 3.61 (m, 1H), 3.40-3.30 (m,
2H), 2.31 (m, 2H), 1.67 (d, J = 8.4 Hz, 3H).

[001853] Example 34 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-6-(3-fluoropyrrolidin-1-
yI)-5-(2-(4-morpholinopyrimidin-2-yl)-2,4-dihydropyrazolo[3’.4’:3.4]cyclopenta[1,2-b]pyridin-7-

yl)nicotinamide (compound T-34)

Cl

T-34

[001855] Example 34 was prepared using compound T-1 and 2-chloro-4-morpholinopyrimidine as the raw
materials according to the method described in example 4, with a yield of 37%. LC-MS (APCI):
m/z=704.8(M+1)*. 'H NMR (400 MHz, DMSO-ds) & 10.23 (s, 1H), 8.91 (s, 1H), 8.66 (s, 1H), 8.41 (s, 1H), 8.31
(s, 1H), 7.82 (s, 1H), 7.56 (d, J = 11.2 Hz, 2H), 7.21 (d, J = 8.4 Hz, 2H), 6.94 (d, J = 8.4 Hz, 2H), 5.27-5.15 (d,
J=22.3 Hz, 1H), 4.31 (s, 2H), 3.94 (m, 1H), 3.91-3.76 (m, 1H), 3.84 (t, J = 4.4 Hz, 4H), 3.55 (d, J = 8.6 Hz,
2H), 3.21 (t, J = 4.4 Hz, 4H), 2.13 (dd, J = 9.5, 3.8 Hz, 2H).

[001856] Example 35 Preparation of (1R)-N-(4-(chlorodifluoromethoxy)phenyl)-9-(6-cyclopropyl-5-oxo-
6,7-dihydro-5H-pyrrolo[3,4-blpyridin-3-y1)-4-fluoro-1-methyl-1,2,3,4-tetrahydrobenzo[4,5]imidazo[1,2-

alpyridine-7-carboxamide (compound T-35)
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T-35
[001857] The following synthetic route was adopted:
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[001858] Step 1: Synthesis of compound (1R)-9-bromo-N-(4-(chlorodifluoromethoxy)phenyl)-4-fluoro-1-
methyl-1,2,3,4-tetrahydrobenzo[4,5]imidazo[1,2-a]pyridine-7-carboxamide

%%\@N% m,?(:@
B-2

XPhos Pd G2, Na,COj3, 1,4-dioxane

[001859] Intermediate compound A-6 (500 mg, 1.0 mmol) and anhydrous dichloromethane (10 mL) were added
to a reaction flask. The mixture was cooled to -78 °C under nitrogen, and DAST (241 mg, 1.5 mmol) was slowly
added dropwise. After the addition was completed, the mixture was stirred and reacted at a low temperature
overnight. The reaction was monitored by TLC until it was completed. Water was slowly added dropwise to
quench the reaction. The organic phase was concentrated, and then purified by silica gel column chromatography
to give 351 mg of a light yellow solid, with a yield of 70%. LC-MS (APCI): m/z=502.3 (M+1)".

[001860] Step 2: Synthesis of compound T-35

[001861] (1R)-9-Bromo-N-(4-(chlorodifluoromethoxy)phenyl)-4-fluoro-1-methyl-1,2,3,4-
tetrahydrobenzo[4,5]imidazo[1,2-a]pyridine-7-carboxamide (195 mg, 0.39 mmol), intermediate compound B-2
(176 mg, 0.588 mmol), XPhos Pd G2 (16 mg, 0.02 mmol), sodium carbonate (125 mg, 1.18 mmol) and 1,4-
dioxane (5 mL) were added to a reaction flask. The mixture was purged with nitrogen for 5 minutes. The mixture
was microwaved and heated to 100 °C, and reacted for 1 hour. The reaction was monitored by TLC until it was
completed. The resulting mixture was concentrated, and then purified by silica gel column chromatography to
give 123 mg of product, with a yield of 53%. LC-MS (APCI): m/z=596.7 (M+1)*. *H NMR (400 MHz, DMSO-
de) 5 10.22 (s, 1H), 8.88 (s, 1H), 8.67 (s, 1H), 8.69 (d, J = 2.3 Hz, 1H), 8.21 (d, J = 2.2 Hz, 1H), 7.65 (d, J = 8.8
Hz, 2H), 7.22 (d, J = 8.8 Hz, 2H), 5.16 (d, J = 12.6 Hz, 1H), 4.33 (m, 1H), 4.14 (m, 1H), 3.44-3.21 (m, 4H),
2.34-2.16 (m, 2H), 2.11-1.94 (m, 2H), 1.74 (d, J = 8.6 Hz, 3H).

[001862] Example 36 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-6-(6-cyclopropyl-5-oxo-
6.7-dihydro-5H-pyrrolo[3.4-blpyridin-3-yl)-2,4-dimethyl-1,2,3.4-tetrahydrobenzo[4,5]imidazo[1,2-

alpyrazine-8-carboxamide (compound T-36)
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T-36
[001863] The following synthetic route was adopted:
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[001864] Intermediate compound A-7 (194 mg, 0.39 mmol), intermediate compound B-2 (176 mg, 0.588 mmol),
XPhos Pd G2 (16 mg, 0.02 mmol), sodium carbonate (125 mg, 1.18 mmol) and DMF (5 mL) were added to a
reaction flask. The mixture was purged with nitrogen for 5 minutes. The mixture was microwaved and heated to
100 °C, and reacted for 1 hour. The reaction was monitored by TLC until it was completed. The resulting mixture
was concentrated, and then purified by silica gel column chromatography to give 55 mg of product, with a yield
of 24%. LC-MS (APCI): m/z=593.4 (M+1)*. 'H NMR (400 MHz, DMSO-ds) & 10.23 (s, 1H), 8.75 (s, 1H), 8.65
(s, 1H), 8.44 (d, J = 2.3 Hz, 1H), 8.21 (d, J = 2.2 Hz, 1H), 7.63 (d, J = 8.8 Hz, 2H), 7.24 (d, J = 8.8 Hz, 2H), 4.33
(m, 1H), 4.26 (s, 2H), 3.44-3.21 (m, 4H), 3.15 (m, 1H), 3.08 (s, 3H), 2.12-1.94 (m, 2H), 1.70 (d, J = 8.6 Hz, 3H).
[001865] Example 37 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-10-(6-cyclopropyl-5-oxo-
6.7-dihydro-5H-pyrrolo[3.4-b]pyridin-3-yl)-1,3-dimethyl-2,3.4,5-tetrahydro-1H-benzo[4,5]imidazo[1,2-
d][1.4]diazepine-8-carboxamide (compound T-37)

N/\
N\
N 137

[001866] The following synthetic route was adopted:
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[001867] Step 1 Synthesis of compound tert-butyl (R)-10-bromo-8-((4-
(chlorodifluoromethoxy)phenyl)carbamoyl)-1-methyl-1,2,4,5-tetrahydro-3H-benzo[4,5]imidazo[1,2-

d][1,4]diazepine-3-carboxylate

[001868] Intermediate compound A-10 (2.3 g, 3.9 mmol), intermediate compound B-2 (1.76 g, 5.9 mmol),
XPhos Pd G2 (160 mg, 0.2 mmol), sodium carbonate (1.25 g, 11.8 mmol) and 1,4-dioxane (40 mL) were added
to a reaction flask. The mixture was purged with nitrogen for 5 minutes. The mixture was microwaved and heated
to 100 °C, and reacted for 1 hour. The reaction was monitored by TLC until it was completed. Then, the resulting
mixture was concentrated, and purified by silica gel column chromatography to give 783 mg of product, with a
yield of 29%. LC-MS (APCI): m/z=693.3 (M+1)".

[001869] Step 14: Synthesis of compound (R)-N-(4-(chlorodifluoromethoxy)phenyl)-10-(6-cyclopropyl-5-oxo-
6,7-dihydro-5H-pyrrolo[3,4-b]pyridin-3-yl)-1-methyl-2,3,4,5-tetrahydro-1H-benzo[4,5]imidazo[1,2-
d][1,4]diazepine-8-carboxamide

[001870] tert-Butyl (R)-10-bromo-8-((4-(chlorodifluoromethoxy)phenyl)carbamoyl)-1-methyl-1,2,4,5-
tetrahydro-3H-benzo[4,5]imidazo[1,2-d][1,4]diazepine-3-carboxylate (783 mg, 1.13 mmol) and a 4 M solution
of hydrogen chloride in 1,4-dioxane (5 mL, 20 mmol) were added to a reaction flask. The mixture was stirred
and reacted at room temperature for 1 hour. The reaction was monitored by TLC until it was completed. The
resulting mixture was concentrated to remove the solvent, and directly added to the next step reaction. LC-MS
(APCI): m/z=593.3 (M+1)".

[001871] Step 15: Synthesis of compound T-37

[001872] (R)-N-(4-(Chlorodifluoromethoxy)phenyl)-10-(6-cyclopropyl-5-ox0-6,7-dihydro-5H-pyrrolo[3,4-
b]pyridin-3-yl)-1-methyl-2,3,4,5-tetrahydro-1H-benzo[4,5]imidazo[1,2-d][1,4]diazepine-8-carboxamide,
iodomethane (160 mg, 1.13 mmol), potassium carbonate (234 mg, 1.7 mmol) and DMF (5 mL) were added to a
reaction flask. The mixture was stirred and reacted at room temperature for 2 to 4 hours. The reaction was
monitored by TLC until it was completed. Water was added to quench the reaction. The resulting mixture was
extracted with ethyl acetate 3 to 4 times. The organic phases were combined, washed with saturated brine,
concentrated, and then purified by silica gel column chromatography to give 295 mg of product, with a yield of
43%. LC-MS (APCI): m/z=607.4 (M+1)*. '"H NMR (400 MHz, DMSO-ds) & 10.21 (s, 1H), 8.74 (s, 1H), 8.65 (s,
1H), 8.45 (d, J = 2.3 Hz, 1H), 8.22 (d, J = 2.2 Hz, 1H), 7.63 (d, J = 8.8 Hz, 2H), 7.24 (d, J = 8.8 Hz, 2H), 4.33
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(m, 1H), 4.22 (t, J = 4.5 Hz, 2H), 3.68 (t, J = 4.4 Hz, 2H), 3.44-3.21 (m, 4H), 3.15 (m, 1H), 3.09 (s, 3H), 2.11-
1.94 (m, 2H), 1.68 (d, J = 8.6 Hz, 3H).

[001873] Example 38 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-6-(3-fluoropyrrolidin-1-
yI)-5-(2-(7-methyl-7H-pyrrolo[2,3-d]pyrimidin-2-yl)-2 4-dihydropyrazolo[3’,4’:3,4]cyclopenta[1,2-

b]pyridin-7-ynicotinamide (compound T-38)

N
|
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[001874] The following synthetic route was adopted:
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[001875] Example 38 was prepared using compound T-1 and 2-chloro-7-methylpyrrolopyrimidine as the raw
materials according to the method described in example 4, with a yield of 20%. LC-MS (APCI):
m/z=672.4(M+1)*. 'H NMR (400 MHz, DMSO-ds) & 10.23 (s, 1H), 8.91 (s, 1H), 8.66 (s, 1H), 8.41 (s, 1H), 8.33
(s, 1H), 8.24 (s, 1H), 7.84 (s, 1H), 7.55 (d, J = 9.2 Hz, 2H), 7.24 (d, J = 8.4 Hz, 2H), 6.83 (d, J = 8.4 Hz, 2H),
5.27-5.15 (d, J = 22.3 Hz, 1H), 4.31 (s, 2H), 3.94 (m, 1H), 3.91-3.76 (m, 1H), 3.67 (s, 3H), 3.55 (d, J = 8.6 Hz,
2H), 2.12 (dd, J = 9.5, 3.8 Hz, 2H).

[001876] Example 39 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-5-methyl-7-(6-methyl-5-
0x0-6,7-dihydro-5H-pyrrolo[3.4-b]pyridin-3-yN-4,5-dihydro-1H,3H-benzo[4,5]imidazo[2,1-

c][1,4]oxazepine-9-carboxamide (compound T-39)




[001877] The following synthetic route was adopted:

N
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[001878] Intermediate compound A-11 (195 mg, 0.39 mmol), intermediate compound B-1 (161 mg, 0.588
mmol), [1,1’-bis(diphenylphosphino)ferrocene]dichloropalladium(ll) (32 mg, 0.02 mmol), sodium carbonate
(125 mg, 1.18 mmol) and 1,4-dioxane (5 mL) were added to a reaction flask. The mixture was purged with
nitrogen for 5 minutes. The mixture was microwaved and heated to 100 °C, and reacted for 1 hour. The reaction
was monitored by TLC until it was completed. The resulting mixture was concentrated, and purified by silica
gel column chromatography to give 64 mg of product, with a yield of 29%. LC-MS (APCI): m/z=568.3 (M+1)".
IH NMR (400 MHz, DMSO-ds) 6 10.23 (s, 1H), 8.77 (s, 1H), 8.62 (s, 1H), 8.45 (d, J = 2.3 Hz, 1H), 8.22 (d, J =
2.2 Hz, 1H), 7.63 (d, J = 8.8 Hz, 2H), 7.24 (d, J = 8.8 Hz, 2H), 5.37 (s, 2H), 4.55 (s, 2H), 4.20 (t, J = 4.5 Hz,
2H), 3.68 (m, 1H), 3.52 (s, 3H), 3.15 (m, 1H), 3.09 (m, 2H), 2.11-1.94 (m, 2H), 1.67 (d, J = 8.6 Hz, 3H).
[001879] Example 40 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-6-(2,4-
dihydropyrazolo[3’,4’:3 4]cyclopenta[1,2-b]pyridin-7-yl)-2,4-dimethyl-1,2,3.4-
tetrahydrobenzo[4,5]imidazo[1,2-a]pyrazine-8-carboxamide (compound T-40)

N T-40
[001880] The following synthetic route was adopted:

\Qk@ w 0,

N@ XPhos Pd G2, Na,CO3, DMF

[001881] Step 1: Synthesis of compound (4R)-N-(4-(chlorodifluoromethoxy)phenyl)-2,4-dimethyl-6-(2-
(tetrahydro-2H-pyran-2-yl)-2,4-dihydropyrazolo[3’,4°:3,4]cyclopenta[1,2-b]pyridin-7-yl)-1,2,3,4-
tetrahydrobenzo[4,5]imidazo[1,2-a]pyrazine-8-carboxamide

[001882] Intermediate compound A-7 (194 mg, 0.39 mmol), intermediate compound B-3 (167 mg, 0.588 mmol),
XPhos Pd G2 (16 mg, 0.02 mmol), sodium carbonate (125 mg, 1.18 mmol) and anhydrous DMF (5 mL) were
added to a reaction flask. The mixture was purged with nitrogen for 5 minutes. The mixture was microwaved
and heated to 90 °C, and reacted for 1 hour. The reaction was monitored by TLC until it was completed. Then,
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the resulting mixture was concentrated, and purified by silica gel column chromatography to give 85 mg of
product, with a yield of 33%. LC-MS (APCI): m/z=660.3 (M+1)".

[001883] Step 2: Synthesis of compound T-40

[001884] (4R)-N-(4-(Chlorodifluoromethoxy)phenyl)-2,4-dimethyl-6-(2-(tetrahydro-2H-pyran-2-yl)-2,4-
dihydropyrazolo[3’,4’:3,4]cyclopenta[1,2-b]pyridin-7-yl)-1,2,3,4-tetrahydrobenzo[4,5]imidazo[1,2-a]pyrazine-
8-carboxamide (85 mg, 0.13 mmol) was dissolved in 5 mL of anhydrous dichloromethane, and 1 mL of
trifluoroacetic acid was added. The mixture was stirred and reacted at room temperature for 1 to 2 hours. The
reaction was monitored by TLC until it was completed. The mixture was concentrated to remove the solvent,
and dichloromethane was added. The mixture was washed with saturated aqueous solution of sodium bicarbonate
three times. The organic phase was concentrated, and then purified by silica gel column chromatography to give
55 mg of a white solid, with a yield of 73%. LC-MS (APCI): m/z=576.5 (M+1)*. *H NMR (400 MHz, DMSO-
de) 5 10.21 (s, 1H), 8.92 (s, 1H), 8.61 (s, 1H), 8.44 (d, J = 2.2 Hz, 1H), 8.21 (d, J = 2.2 Hz, 1H), 7.62 (d, J = 8.8
Hz, 2H), 7.34 (d, J = 7.6 Hz, 1H), 7.24 (d, J = 8.8 Hz, 2H), 4.82 (s, 2H), 4.24 (s, 2H), 4.03 (m, 1H), 3.94-3.72
(m, 2H), 3.56 (s, 3H), 1.64 (d, J = 8.6 Hz, 3H).

[001885] Example 41 Preparation of (R)-6-(2-acetyl-2,4-dihydropyrazolo[3’,4’:3 4]cyclopenta[1,2-
blpyridin-7-yD-N-(4-(chlorodifluoromethoxy)phenyl)-2.4-dimethyl-1,2.3.4-

tetrahydrobenzo[4,5]imidazo[1,2-a]lpyrazine-8-carboxamide (compound T-41)

O
X
N

\

N T-41
[001886] The following synthetic route was adopted:

T-40 \ T-41 \
[001887] Compound T-40 (100 mg, 0.17 mmol) and triethylamine (34 mg, 0.34 mmol) were dissolved in 8 mL
of anhydrous dichloromethane. Acetyl chloride (15 mg, 0.19 mmol) was slowly added dropwise in an ice bath.
The mixture was warmed to room temperature, stirred and reacted under nitrogen for 2 hours. The reaction was
monitored by TLC until it was completed. Water was added to quench the reaction. The resulting mixture was

extracted with dichloromethane 3 to 4 times. The organic phases were combined, washed with saturated brine,
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concentrated, and then purified by silica gel column chromatography to give 81 mg of a target product, with a
yield of 77%. LC-MS (APCI): m/z=618.7 (M+1)*. *"H NMR (400 MHz, DMSO-ds) 5 10.23 (s, 1H), 8.94 (s, 1H),
8.62 (s, 1H), 8.38 (d, J = 2.3 Hz, 1H), 8.21 (d, J = 2.2 Hz, 1H), 7.61 (d, J = 8.8 Hz, 2H), 7.33 (d, J = 7.6 Hz, 1H),
7.24 (d, J = 8.8 Hz, 2H), 4.87 (s, 2H), 4.14 (s, 2H), 3.98 (m, 1H), 3.94-3.72 (m, 2H), 3.62 (s, 3H), 2.25 (s, 3H),
1.65 (d, J = 8.6 Hz, 3H).

[001888] Example 42  Preparation __of  (R)-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-6-(2-
(methylsulfonyl)-2 4-dihydropyrazolo[3’,4°:3.4]cyclopenta[1,2-b]pyridin-7-y1)-3.4-dihydro-1H-

benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-42)

&
$=0

N:«:} T-42

[001889] The following synthetic route was adopted:

0.0
e
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[001890] Example 42 was prepared using compound T-3 (100 mg, 0.18 mmol) and methanesulfonyl chloride
(22.5 mg, 0.19 mmol) as the raw materials according to the method described in example 41, giving 58 mg of a
white solid, with an overall yield of 50%. LC-MS (APCI): m/z=641.4 (M+1)*. 'H NMR (400 MHz, DMSO-ds)
§10.23 (s, 1H), 8.92 (s, 1H), 8.62 (s, 1H), 8.35 (d, J = 2.3 Hz, 1H), 8.21 (d, J = 2.2 Hz, 1H), 7.61 (d, J = 8.8 Hz,
2H), 7.31 (d, J = 7.6 Hz, 1H), 7.24 (d, J = 8.6 Hz, 2H), 5.06 (s, 2H), 4.14 (s, 2H), 3.96 (m, 1H), 3.94-3.71 (m,
2H), 2.88 (s, 3H), 1.65 (d, J = 8.6 Hz, 3H).

[001891] Example 43 Preparation of (R)-6-(2-acetyl-2,4-dihydropyrazolo[3’,4’:3 4]cyclopenta[1,2-
blpyridin-7-y)-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-3.4-dihydro-1H-benzo[4,5]imidazo[2,1-

c][1,4]oxazine-8-carboxamide (compound T-43)
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[001892] The following synthetic route was adopted:

N S
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T-43 0

[001893] Example 43 was prepared using compound T-3 (100 mg, 0.18 mmol) and acetyl chloride (15 mg, 0.19
mmol) as the raw materials according to the method described in example 41, giving 67 mg of a white solid,
with an overall yield of 64%. LC-MS (APCI): m/z=605.2 (M+1)*. 'H NMR (400 MHz, DMSO-dg) & 10.22 (s,
1H), 8.92 (s, 1H), 8.61 (s, 1H), 8.35 (d, J = 2.3 Hz, 1H), 8.21 (d, J = 2.2 Hz, 1H), 7.61 (d, J = 8.8 Hz, 2H), 7.31
(d,J=7.7 Hz, 1H), 7.24 (d, J = 8.6 Hz, 2H), 5.06 (s, 2H), 4.14 (s, 2H), 3.94 (m, 1H), 3.94-3.71 (m, 2H), 2.54 (s,
3H), 1.65 (d, J = 8.6 Hz, 3H).

[001894] Example 44 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-6-(3-fluoropyrrolidin-1-
yI)-5-(2-(thieno[2,3-d]pyrimidin-2-y1)-2 4-dihydropyrazolo[3’,4°:3.4]cyclopenta[1,2-b]pyridin-7-

T-3

yl)nicotinamide (compound T-44)
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[001895] The following synthetic route was adopted:
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[001896] Example 44 was prepared using compound T-1 and 2-chlorothieno[2,3-d]pyrimidine as the raw
materials according to the method described in example 4, with a yield of 22%. LC-MS (APCI):
m/z=675.7(M+1)*. 'H NMR (400 MHz, DMSO-ds) & 10.22 (s, 1H), 8.91 (s, 1H), 8.66 (s, 1H), 8.41 (s, 1H), 8.31
(s, 1H), 8.22 (s, 1H), 7.84 (s, 1H), 7.55 (d, J = 8.2 Hz, 2H), 7.22 (d, J = 8.4 Hz, 2H), 6.85 (d, J = 8.4 Hz, 2H),
5.27-5.15 (d, J = 22.3 Hz, 1H), 4.31 (s, 2H), 3.94 (m, 1H), 3.91-3.76 (m, 1H), 3.55 (d, J = 8.6 Hz, 2H), 2.14 (dd,
J=9.5, 3.8 Hz, 2H).
[001897] Example 45 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-6-(2-propionyl-
2,4-dihydropyrazolo[3’,4’:3.4]cyclopenta[l,2-b]pyridin-7-yD-3,4-dihydro-1H-benzo[4,5]imidazo[2,1-

c][1,4]oxazine-8-carboxamide (compound T-45)

T-45
[001898] The following synthetic route was adopted:
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[001899] Example 45 was prepared using compound T-3 (100 mg, 0.18 mmol) and propionyl chloride (18 mg,
0.19 mmol) as the raw materials according to the method described in example 41, giving 79 mg of a white solid,
with an overall yield of 71%. LC-MS (APCI): m/z=619.4 (M+1)*. 'H NMR (400 MHz, DMSO-dg) & 10.23 (s,
1H), 8.92 (s, 1H), 8.62 (s, 1H), 8.34 (d, J = 2.3 Hz, 1H), 8.21 (d, J = 2.2 Hz, 1H), 7.61 (d, J = 8.8 Hz, 2H), 7.31
(d, J = 7.6 Hz, 1H), 7.24 (d, J = 8.6 Hz, 2H), 5.06 (s, 2H), 4.14 (s, 2H), 3.93 (m, 1H), 3.94-3.71 (m, 2H), 2.27
(m, 2H), 1.65 (d, J = 8.6 Hz, 3H), 1.47 (t, J = 4.6 Hz, 3H).

T-3
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[001900] Example 46 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-6-(2-isobutyryl-2.4-
dihydropyrazolo[3’,4’:3,4]cyclopenta[1,2-b]pyridin-7-y1)-4-methyl-3,4-dihydro-1H-

benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-46)

T-46

Nz«.
T-46 @)

[001902] Example 46 was prepared using compound T-3 (100 mg, 0.18 mmol) and isobutyryl chloride (20 mg,

T-3

0.19 mmol) as the raw materials according to the method described in example 41, giving 55 mg of a white solid,
with an overall yield of 48%. LC-MS (APCI): m/z=633.8 (M+1)*. 'TH NMR (400 MHz, DMSO-ds) & 10.23 (s,
1H), 8.94 (s, 1H), 8.61 (s, 1H), 8.34 (d, J = 2.2 Hz, 1H), 8.21 (d, J = 2.2 Hz, 1H), 7.60 (d, J = 8.8 Hz, 2H), 7.31
(d, J = 7.6 Hz, 1H), 7.22 (d, J = 8.6 Hz, 2H), 5.06 (s, 2H), 4.14 (s, 2H), 3.93 (m, 1H), 3.94-3.71 (m, 2H), 2.07
(m, 1H), 1.65 (d, J = 8.6 Hz, 3H), 1.47 (d, J = 4.2 Hz, 6H).

[001903] Example 47 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-6-(2-

(cyclopropylcarbonyl)-2,4-dihydropyrazolo[3’,4’:3,4]cyclopenta[l,2-b]pyridin-7-yl)-4-methyl-3,4-

dihydro-1H-benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-47)




[001904] The following synthetic route was adopted:

T3 T-47

[001905] Example 47 was prepared using compound T-3 (100 mg, 0.18 mmol) and cyclopropanecarbonyl
chloride (20 mg, 0.19 mmol) as the raw materials according to the method described in example 41, giving 31
mg of a white solid, with an overall yield of 27%. LC-MS (APCI): m/z=631.1 (M+1)*. *H NMR (400 MHz,
DMSO-ds) 6 10.21 (s, 1H), 8.92 (s, 1H), 8.62 (s, 1H), 8.32 (d, J = 2.3 Hz, 1H), 8.22 (d, J = 2.2 Hz, 1H), 7.61 (d,
J=8.8Hz, 2H), 7.31 (d, J = 7.6 Hz, 1H), 7.24 (d, J = 8.6 Hz, 2H), 5.06 (s, 2H), 4.14 (s, 2H), 3.93 (m, 1H), 3.94-
3.71 (m, 2H), 2.69 (m, 1H), 2.23-2.01 (m, 4H), 1.65 (d, J = 8.6 Hz, 3H).

[001906] Example 48 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl-6-(2-isopropyl-2.4-
dihydropyrazolo[3’,4’:3.4]cyclopenta[1,2-b]pyridin-7-yl)-4-methyl-3,4-dihydro-1H-

benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-48)

N@
O T-48
[001907] The following synthetic route was adopted:
/N\NH )Br\ Br /N\NJ\ . OH )
W W ByPiny, Pd(dppf)Clp, KOAG |, B Sas
N K,CO3, DMF & 1,4-dioxane P

N

Pd(dppf)Cl,, Na,CO3, DMF

T-48

[001908] Example 48 was prepared using 7-bromo-2,4-dihydropyrazolo[3’,4°:3,4]cyclopenta[1,2-b]pyridine, 2-
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bromopropane and intermediate compound A-9 as the raw materials according to the method described in
example 16, with an overall yield of 28%. LC-MS (APCI): m/z=605.2 (M+1)*. *H NMR (400 MHz, DMSO-ds)
§10.22 (s, 1H), 8.92 (s, 1H), 8.62 (s, 1H), 8.31 (d, J = 2.3 Hz, 1H), 8.21 (d, J = 2.2 Hz, 1H), 7.61 (d, J = 8.8 Hz,
2H), 7.32 (d, J = 7.6 Hz, 1H), 7.24 (d, J = 8.6 Hz, 2H), 5.06 (s, 2H), 4.14 (s, 2H), 3.93 (m, 1H), 3.94-3.71 (m,
2H), 3.13 (m, 1H), 1.65 (d, J = 8.6 Hz, 3H), 1.44 (d, J = 4.3 Hz, 6H).

[001909] Example 49 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-6-(2-(2,2,2-
trifluoroethyl)-2.4-dihydropyrazolo[3’.4°:3,4]cyclopenta[1,2-b]pyridin-7-y1)-3.4-dihydro-1H-

benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-49)

F3C\\

SO

[001910] The following synthetic route was adopted:

F3C F3C
J OH )
N~
Br. X 4 NH F C/\I Br /N\N . é /N\N
| — 3 | X - B,Piny, Pd(dppf)CIz, KOAc HO™ AN __
“ = 1,4-dioxane | =
N K2C03, DMF N ’ N

Pd(dppf)Cly, Na,COs3, DMF

T-49

[001911] Example 49 was prepared using 7-bromo-2,4-dihydropyrazolo[3’,4°:3,4]cyclopenta[1,2-b]pyridine, 2-
iodo-1,1,1-trifluoroethane and intermediate compound A-9 as the raw materials according to the method
described in example 16, with an overall yield of 11%. LC-MS (APCI): m/z=645.7 (M+1)*. *H NMR (400 MHz,
DMSO-ds) 8 10.22 (s, 1H), 8.92 (s, 1H), 8.62 (s, 1H), 8.34 (d, J = 2.3 Hz, 1H), 8.21 (d, J = 2.2 Hz, 1H), 7.61 (d,
J=8.8Hz, 2H), 7.31 (d, J = 7.6 Hz, 1H), 7.24 (d, J = 8.6 Hz, 2H), 5.04 (s, 2H), 4.17 (s, 2H), 3.93 (m, 1H), 3.94-
3.71 (m, 2H), 3.66 (s, 2H), 1.62 (d, J = 8.6 Hz, 3H).

[001912] Example 50 Preparation of N-(4-(chlorodifluoromethoxy)pheny-6-((R)-3-fluoropyrrolidin-1-
yD-5-(2-(5-((R)-3-fluoropyrrolidin-1-yDpyrimidin-2-y)-2 4-dihydropyrazolo[3’,4°:3,4]cyclopenta[1,2-

b]pyridin-7-yDnicotinamide (compound T-50)
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—
N NQ,,\F
T-50

[001913] The following synthetic route was adopted:

NN
N1 1
H )
HCI HN z N
ClYN Q O CI\WN\ -y N NQ F \/
\\j\ N~ cl (o)
: N\ 7z
N.#\| XPhos Pd G2, Na;CO3, 1,4-dioxane Q F pay(dba)s, t Buxphos, NasCOa.DMF F><F\©\ o ‘
N
N A
Ho
P

T-50
[001914] Step 1: Synthesis of compound (R)-2-chloro-5-(3-fluoropyrrolidin-1-yl)pyrimidine
[001915] 2-Chloro-5-iodopyrimidine (1.0 g, 4.2 mmol), (R)-3-fluoropyrrolidine hydrochloride (1.05 g, 8.4
mmol), XPhos Pd G2 (160 mg, 0.21 mmol), sodium carbonate (1.1 g, 10.5 mmol) and 1,4-dioxane (10 mL) were
added to a reaction flask. The mixture was purged with nitrogen for 3 minutes. The mixture was heated to 90 °C,
stirred and reacted for 5 hours. The reaction was monitored by TLC until it was completed. The resulting mixture
was concentrated, and then purified by silica gel column chromatography to give 464 mg of a yellow oily liquid,
with a yield of 51%. LC-MS (APCI): m/z=202.2 (M+1)*.
[001916] Step 2: Synthesis of compound T-50
[001917] Example 50 was prepared using compound T-1 and (R)-2-chloro-5-(3-fluoropyrrolidin-1-
yl)pyrimidine as the raw materials according to the method described in example 4, with a yield of 17%. LC-
MS (APCI): m/z=706.7(M+1)*. 'H NMR (400 MHz, DMSO-ds) 5 10.23 (s, 1H), 8.91 (s, 1H), 8.66 (s, 1H), 8.41
(s, 1H), 8.31 (s, 1H), 8.21 (s, 1H), 8.11 (s, 1H), 7.84 (s, 1H), 7.24 (d, J = 8.4 Hz, 2H), 6.83 (d, J = 8.4 Hz, 2H),
5.27-5.15 (m, 2H), 4.33 (s, 2H), 3.94 (m, 2H), 3.91-3.74 (m, 2H), 3.55 (m, 4H), 2.11-1.99 (m, 4H).
[001918] Example 51 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-6-(2-(difluoromethyl)-2,4-
dihydropyrazolo[3’,4’:3.4]cyclopenta[1.2-b]pyridin-7-yl)-4-methyl-3,4-dihydro-1H-

benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-51)
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T-51
[001919] The following synthetic route was adopted:

F F
F
| X _ F | | AN _ B,Pin,, Pd(dppf)Cl,, KOAC HO™ | AN _
N/ K>CO~. DMF = 1,4-dioxane =
2003, N ’ N

Pd(dppf)Cly, NayCO3, DMF

T-51
[001920] Example 51 was prepared using 7-bromo-2,4-dihydropyrazolo[3’,4°:3,4]cyclopenta[1,2-b]pyridine,
difluoroiodomethane and intermediate compound A-9 as the raw materials according to the method described in
example 16, with an overall yield of 12%. LC-MS (APCI): m/z=612.4 (M+1)*. *"H NMR (400 MHz, DMSO-ds)
5 10.23 (s, 1H), 8.88 (s, 1H), 8.62 (s, 1H), 8.34 (d, J = 2.3 Hz, 1H), 8.21 (d, J = 2.2 Hz, 1H), 7.61 (d, J = 8.8 Hz,
2H), 7.31 (d, J = 7.6 Hz, 1H), 7.24 (d, J = 8.6 Hz, 2H), 5.06 (s, 2H), 4.42 (s, 1H), 4.14 (s, 2H), 3.98 (m, 1H),
3.95-3.71 (m, 2H), 1.65 (d, J = 8.6 Hz, 3H).
[001921] Example 52 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-6-(2-(oxetan-3-
yI)-2,4-dihydropyrazolo[3’,4’:3 4]cyclopenta[1,2-b]pyridin-7-yl)-3,4-dihydro-1H-benzo[4,5]imidazo[2,1-

c][1,4]oxazine-8-carboxamide (compound T-52)

T-52
[001922] The following synthetic route was adopted:
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Br S NH O\l N ! N
S P B K BaPiny, Pd(dppf)Cly, KOAC oy Bao

| | 4
~ 5
N K2CO3, DMF N 1,4-dioxane |\/

EAGW
)KQEQ:} S

Pd(dppf)Cls, NayCO3, DMF

\

T-52

[001923] Example 52 was prepared using 7-bromo-2,4-dihydropyrazolo[3’,4’:3,4]cyclopenta[1,2-b]pyridine, 3-
iodooxetane and intermediate compound A-9 as the raw materials according to the method described in example
16, with an overall yield of 32%. LC-MS (APCI): m/z=619.5 (M+1)". *H NMR (400 MHz, DMSO-ds) & 10.24
(s, 1H), 8.91 (s, 1H), 8.62 (s, 1H), 8.34 (d, J = 2.3 Hz, 1H), 8.21 (d, J = 2.2 Hz, 1H), 7.61 (d, J = 8.8 Hz, 2H),
7.31(d, J = 7.6 Hz, 1H), 7.24 (d, J = 8.6 Hz, 2H), 5.06 (s, 2H), 4.38-4.26 (m, 4H), 4.14 (s, 2H), 3.93 (m, 1H),
3.94-3.71 (m, 2H), 3.48 (m, 1H), 1.68 (d, J = 8.6 Hz, 3H).

[001924] Example 53 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-6-(2-(methyl-
ds)-2.4-dihydropyrazolo[3’.4°:3,4]cyclopenta[1,2-b]pyridin-7-yl)-3,4-dihydro-1H-benzo[4,5]imidazo[2,1-

c][1,4]oxazine-8-carboxamide (compound T-53)

T-53
[001925] The following synthetic route was adopted:
Br “ /N‘NH . /N\N,CDa . CIJH N‘N/CDS
| _— CD;l | X B,Piny, Pd(dpg.of)Clz, KoAc |, -B I ~ <
N K,CO3, DMF N 1,4-dioxane 7

O

P b
T
\

Pd(dppf)Cly, NayCO3, DMF

T-53
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[001926] Example 53 was prepared using 7-bromo-2,4-dihydropyrazolo[3’,4°:3,4]cyclopenta[1,2-b]pyridine,
deuterated iodomethane and intermediate compound A-9 as the raw materials according to the method described
in example 16, with an overall yield of 27%. LC-MS (APCI): m/z=580.2 (M+1)*. *H NMR (400 MHz, DMSO-
ds) & 10.23 (s, 1H), 8.92 (s, 1H), 8.62 (s, 1H), 8.34 (d, J = 2.3 Hz, 1H), 8.21 (d, J = 2.2 Hz, 1H), 7.61 (d, J = 8.8
Hz, 2H), 7.31 (d, J = 7.6 Hz, 1H), 7.24 (d, J = 8.6 Hz, 2H), 5.06 (s, 2H), 4.14 (s, 2H), 3.93 (m, 1H), 3.94-3.71
(m, 2H), 1.65 (d, J = 8.6 Hz, 3H).

[001927] Example 54 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-6-(2-(propan-2-
yl-d;)-2,4-dihydropyrazolo[3’,4°:3,4]cyclopental1,2-b]pyridin-7-y1)-3,4-dihydro-1H-

benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-54)

D
D3C\\/CD3
N

N

=g
O T-54

[001928] The following synthetic route was adopted:

OH NBS, PPh3 Br
Dscﬂ\cos THF Dscﬁ\co?,
D5;C DsC
Br 3~ b 5
Br /N\NH D C$CD B /N‘N)<CD3 i QH N\N)<CD3
W 3 p s Br ‘\ _ B,Piny, Pd(dppf)Cly, KOAC 4B ‘\ &
“ 1,4-dioxane
N K,CO3, DMF NT N7
D
Dgcg(CDs
N
N

W

C|><O\©\ o
F F
H Br N
SO
A-9 \QOO

Pd(dppf)Clp, Na;CO3, DMF

T-54
[001929] Step 1: Synthesis of compound 2-bromopropane-1,1,1,2,3,3,3-d;
[001930] Deuterated isopropanol (2.0 g, 29.8 mmol) and triphenylphosphine (9.4 g, 35.8 mmol) were dissolved

in 20 mL of anhydrous tetrahydrofuran. The mixture was cooled to 0 °C under nitrogen, and a solution of NBS
(5.8 g, 32.8 mmol) in dichloromethane (10 mL) was slowly added dropwise. After the addition was completed,
the mixture was stirred and reacted at room temperature under nitrogen overnight. The reaction was monitored
by TLC until it was completed. Water was added to quench the reaction. The resulting mixture was extracted
with dichloromethane 3 to 4 times. The organic phases were combined, washed with saturated brine,

concentrated, and then purified by silica gel column chromatography to give 1.96 g of a target product, with a
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yield of 51%.

[001931] Step 2: Synthesis of compound T-54

[001932] Example 54 was prepared using 7-bromo-2,4-dihydropyrazolo[3’,4’:3,4]cyclopenta[1,2-b]pyridine, 2-
bromopropane-1,1,1,2,3,3,3-d; and intermediate compound A-9 as the raw materials according to the method
described in example 16, with an overall yield of 23%. LC-MS (APCI): m/z=612.7 (M+1)". *H NMR (400 MHz,
DMSO-ds) 6 10.22 (s, 1H), 8.92 (s, 1H), 8.62 (s, 1H), 8.34 (d, J = 2.3 Hz, 1H), 8.23 (d, J = 2.3 Hz, 1H), 7.64 (d,
J=8.8Hz, 2H), 7.31 (d, J = 7.6 Hz, 1H), 7.24 (d, J = 8.6 Hz, 2H), 5.06 (s, 2H), 4.14 (s, 2H), 3.93 (m, 1H), 3.94-
3.71 (m, 2H), 1.64 (d, J = 8.6 Hz, 3H).

[001933] Example 55 Preparation of N-(4-(chlorodifluoromethoxy)pheny-6-((R)-3-fluoropyrrolidin-1-

y)-5-(2-(5-((S)-3-fluoropyrrolidin-1-yD)pyrimidin-2-y)-2.4-dihydropyrazolo[3’,4’:3,4]cyclopenta[1,2-

b]pyridin-7-yDnicotinamide (compound T-55)
F

\(>

N
N
I\}\(N

N

N\/

Cl_ 0O
~ L O
FOF

o XN

N
H _
N I\DF
T-55

[001934] The following synthetic route was adopted:

Cl N
C|\rN\ HCI HD—F \W\j\ N N F
» ' -
NQ\l - - NQAF T-1 C|><O

FF

XPhos Pd G2, Na,CO3 Pd;(dba)s, t-Buxphos, Na,CO3

T-55

[001935] Compound example 55 was prepared using 2-chloro-5-iodopyrimidine and (S)-3-fluoropyrrolidine
hydrochloride as the raw materials according to the method described in example 50, with a yield of 19%. LC-
MS (APCI): m/z=706.4(M+1)*. 'H NMR (400 MHz, DMSO-ds) 5 10.21 (s, 1H), 8.93 (s, 1H), 8.66 (s, 1H), 8.41
(s, 1H), 8.32 (s, 1H), 8.21 (s, 1H), 8.11 (s, 1H), 7.82 (s, 1H), 7.24 (d, J = 8.4 Hz, 2H), 6.81 (d, J = 8.4 Hz, 2H),
5.27-5.15 (m, 2H), 4.33 (s, 2H), 3.94 (m, 2H), 3.91-3.74 (m, 2H), 3.55 (m, 4H), 2.10-1.97 (m, 4H).

[001936] Example 56 Preparation of (R)-6-(2-(2-(tert-butoxy)ethyl)-2.4-
dihydropyrazolo[3’,4:3 4]cyclopenta[1,2-b]pyridin-7-yl)-N-(4-(chlorodifluoromethoxy)phenyl)-4-

methyl-3.,4-dihydro-1H-benzo[4,5]limidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-56-A) and

204



(R)-6-(1-(2-(tert-butoxy)ethyl)-1,4-dihydropyrazolo[3’.4’:3.4]cyclopenta[1,2-b]pyridin-7-yI)-N-(4-
(chlorodifluoromethoxy)phenyl)-4-methyl-3,4-dihydro-1H-benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-

carboxamide (compound T-56-B)

T-56-A,
[001937] The following synthetic route was adopted:

OH e >|\
- .
I
/’\ LiHMDS, THF o

N~ >L /\/O\K
NH N~ o OH
Br 4 | N N~ ) Nep "
Y = o B B K || BaPinz Pd(dppi)ClL; OH N( B s N
e - L O P 2 N
N K,CO3, DMF N N KOAc, 1,4-dioxane HO™ | xS\ N
P

N

Pd(dppf)Cl,, Na;CO3, DMF

T-56-A
T-56-B

[001938] Step 1: Synthesis of compound 2-(2-iodoethoxy)-2-methylpropane

[001939] tert-Butanol (2.0 g, 27.0 mmol) and 1,2-diiodoethane (8.4 g, 29.7 mmol) were dissolved in 20 mL of
anhydrous tetrahydrofuran. The mixture was cooled to 0 °C under nitrogen, and LiHMDS (41 mL, 40.5 mmol)
was slowly added dropwise. After the addition was completed, the mixture was stirred and reacted at room
temperature under nitrogen overnight. The reaction was monitored by TLC until it was completed. Water was
added to quench the reaction. The resulting mixture was extracted with dichloromethane 3 to 4 times. The
organic phases were combined, washed with saturated brine, concentrated, and then purified by silica gel column
chromatography to give 4.2 g of a target product, with a yield of 69%.

[001940] Step 2: Synthesis of compounds T-56-A and T-56-B

[001941] Compounds T-56-A and T-56-B were prepared using 7-bromo-2,4-
dihydropyrazolo[3’,4’:3,4]cyclopenta[1,2-b]pyridine, 2-(2-iodoethoxy)-2-methylpropane and intermediate
compound A-9 as the raw materials according to the method described in example 16, with overall yields of
14% and 11%, respectively, wherein the LC-MS (APCI) of T-56-A: m/z=663.7 (M+1)*. 'H NMR (400 MHz,
DMSO-ds) 6 10.23 (s, 1H), 8.92 (s, 1H), 8.62 (s, 1H), 8.34 (d, J = 2.3 Hz, 1H), 8.21 (d, J = 2.2 Hz, 1H), 7.61 (d,
J=8.8Hz, 2H), 7.31 (d, J = 7.6 Hz, 1H), 7.24 (d, J = 8.6 Hz, 2H), 5.06 (s, 2H), 4.64 (s, 2H), 4.33 (t, J = 4.4 Hz,
2H), 3.93 (m, 1H), 3.94-3.71 (m, 2H), 3.62 (J = 4.4 Hz, 2H), 1.65 (d, J = 8.6 Hz, 3H), 1.12 (s, 9H).

[001942] The LC-MS (APCI) of T-56-B: m/z=663.3 (M+1)*. 'H NMR (400 MHz, DMSO-ds) & 10.23 (s, 1H),
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8.88 (s, 1H), 8.63 (s, 1H), 8.34 (d, J = 2.3 Hz, 1H), 8.21 (d, J = 2.2 Hz, 1H), 7.61 (d, J = 8.8 Hz, 2H), 7.32 (d, J
=7.6 Hz, 1H), 7.24 (d, J = 8.6 Hz, 2H), 5.06 (s, 2H), 4.64 (s, 2H), 4.32 (t, J = 4.4 Hz, 2H), 3.90 (m, 1H), 3.94-
3.71 (m, 2H), 3.62 (J = 4.4 Hz, 2H), 1.68 (d, J = 8.6 Hz, 3H), 1.13 (s, 9H).

[001943] Example 57 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-6-(2-cyclopropyl-2.4-
dihydropyrazolo[3’,4’:3 4]cyclopenta[1,2-b]pyridin-7-yl)-4-methyl-3,4-dihydro-1H-

benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-57)

T-57
[001944] The following synthetic route was adopted:

O\ NH, N~ / OH /A
Br X N—  [>—NH Br y N ' N-N
| — S BoPing, Pd(dppi)Clz 1o B
—
_ e P |
N EtOH, reflux N KOAC, 1,4-dioxane N7

Cl<__O
=< 9
FF \ Br
H s
N—
(R)
N= /5 c
A9 \&o

Pd(dppf)Cl,, Na,CO3, DMF

T-57

[001945] Step 1: Synthesis of compound 7-bromo-2-cyclopropyl-2,4-
dihydropyrazolo[3’,4":3,4]cyclopenta[1,2-b]pyridine

[001946] (Z)-3-Bromo-6-((dimethylamino)methylene)-6,7-dihydro-5H-cyclopenta[b]pyridin-5-one (1.0 g, 3.76
mmol) and cyclopropylhydrazine (406 mg, 5.64 mmol) were dissolved in ethanol (15 mL). The mixture was
heated to reflux, stirred and reacted under nitrogen overnight. The reaction was monitored by TLC until it was
completed. The resulting mixture was concentrated to remove the solvent. The residue was purified by silica gel

column chromatography to give 558 mg of a light yellow solid, with a yield of 54%. LC-MS (APCI): m/z=276.4

(M+1)*,
[001947] Step 2: Synthesis of compound T-57
[001948] Example 57 was prepared using 7-bromo-2-cyclopropyl-2,4-

dihydropyrazolo[3’,4’:3,4]cyclopenta[1,2-b]pyridine and intermediate compound A-9 as the raw materials
according to the method described in example 16, with an overall yield of 36%. LC-MS (APCI): m/z=603.2
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(M+1)*. '"H NMR (400 MHz, DMSO-ds) & 10.23 (s, 1H), 8.91 (s, 1H), 8.62 (s, 1H), 8.34 (d, J = 2.3 Hz, 1H),
8.23(d,J=2.3 Hz, 1H), 7.64 (d, J = 8.8 Hz, 2H), 7.31 (d, J = 7.6 Hz, 1H), 7.24 (d, J = 8.6 Hz, 2H), 5.06 (s, 2H),
4.14 (s, 2H), 4.05 (m, 1H), 3.93 (m, 1H), 3.94-3.71 (m, 2H), 2.39-2.16 (m, 4H), 1.64 (d, J = 8.6 Hz, 3H).
[001949] Example 58 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-6-(5-0x0-6,7-
dihydro-5H-cyclopenta[b]pyridin-3-yl)-3,4-dihydro-1H-benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-

carboxamide (compound T-58)

T-58
[001950] The following synthetic route was adopted:

CIXO o
F F NJL ; Br
H s
O OH o

B : N@
I -
‘ = BaPiny, Pd(dppf)Cla_ 14-B ‘ SN A9 0
~ .
N KOAc, 1,4-dioxane N/ Pd(dppf)Clp, Na,COs, DMF

T-58 Nﬂ¥o

[001951] Example 58 was prepared using 3-bromo-6,7-dihydro-5H-cyclopenta[b]pyridin-5-one and

intermediate compound A-9 as the raw materials according to the method described in example 16, with an
overall yield of 37%. LC-MS (APCI): m/z=539.4 (M+1)*. 'H NMR (400 MHz, DMSO-ds) 5 10.23 (s, 1H), 8.89
(s, 1H), 8.62 (s, 1H), 8.34 (d, J = 2.3 Hz, 1H), 8.23 (d, J = 2.3 Hz, 1H), 7.64 (d, J =8.8 Hz, 2H), 7.31 (d,J = 7.6
Hz, 1H), 7.24 (d, J = 8.6 Hz, 2H), 5.03 (s, 2H), 3.92 (m, 1H), 3.94-3.71 (m, 2H), 2.65 (t, J = 3.6 Hz, 2H), 2.31
(t,J = 3.6 Hz, 2H), 1.62 (d, J = 8.6 Hz, 3H).

[001952] Example 59 Preparation of (R,Z)-N-(4-(chlorodifluoromethoxy)phenyl)-6-(6-
((dimethylamino)methylene)-5-0x0-6,7-dihydro-5H-cyclopenta[b]pyridin-3-y)-4-methyl-3,4-dihydro-

1H-benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-59)

T-59
[001953] The following synthetic route was adopted:
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[001954] Example 59 was prepared using (Z)-3-bromo-6-((dimethylamino)methylene)-6,7-dihydro-5H-
cyclopenta[b]pyridin-5-one and intermediate compound A-9 as the raw materials according to the method
described in example 16, with an overall yield of 19%. LC-MS (APCI): m/z=594.8 (M+1)*. *H NMR (400 MHz,
DMSO-ds) 6 10.23 (s, 1H), 8.92 (s, 1H), 8.62 (s, 1H), 8.34 (d, J = 2.3 Hz, 1H), 8.23 (d, J = 2.3 Hz, 1H), 7.64 (d,
J=8.8Hz, 2H), 7.31 (d, J = 7.6 Hz, 1H), 7.24 (d, J = 8.6 Hz, 2H), 5.03 (s, 2H), 3.92 (m, 1H), 3.94-3.71 (m, 2H),
3.37 (s, 6H), 2.33 (s, 2H), 1.61 (d, J = 8.6 Hz, 3H).

[001955] Example 60 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-6-(4-0x0-2,4-
dihydropyrazolo[3’,4’:3,4]cyclopenta[1,2-b]pyridin-7-yl)-3,4-dihydro-1H-benzo[4,5]imidazo[2,1-

c][1,4]oxazine-8-carboxamide (compound T-60)

T-60
[001956] The following synthetic route was adopted:

Cl (0]
x 9
FF \©\NJL ; _Br
H >
N, -THP Np,~THP OH _THP

N
N N I N~ —/ (R
B 4 B 4 ' N N ’}
’ ‘ N \= m-CPBA, DCM ‘ SN ByPin,, Pd(dppfCl, o B ‘ ~—< A9 J\/o
P - _ D
N N KOAc, 1,4-dioxane N/ Pd(dppfCly, NaaCOs DMF

[o]Nge}
TFA, DCM X
_— F F
N
H

T-60
[001957] Step 1: Synthesis of compound 7-bromo-2-(tetrahydro-2H-pyran-2-
yl)pyrazolo[3’,4°:3,4]cyclopenta[1,2-b]pyridin-4(2H)-one
[001958] 7-Bromo-2-(tetrahydro-2H-pyran-2-yl)-2,4-dihydropyrazolo[3’,4’:3,4]cyclopenta[1,2-b]pyridine (1.0
g, 3.1 mmol) was dissolved in 20 mL of anhydrous dichloromethane. m-Chloroperoxybenzoic acid (1.1 g, 6.2
mmol) was added in batches under nitrogen. After the addition was completed, the mixture was stirred and

reacted at room temperature overnight. The reaction was monitored by TLC until it was completed. A saturated
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aqueous solution of sodium sulfite was added to quench the reaction. The resulting mixture was extracted with
dichloromethane 2 to 3 times. The organic phases were combined, washed with saturated brine, concentrated,
and then purified by silica gel column chromatography to give 671 mg of a light yellow solid, with a yield of
65%. LC-MS (APCI): m/z=334.1 (M+1)".

[001959] Step 2 Synthesis of compound (4-oxo-2-(tetrahydro-2H-pyran-2-yl)-2,4-
dihydropyrazolo[3’,4":3,4]cyclopenta[1,2-b]pyridin-7-yl)boronic acid

[001960] 7-Bromo-2-(tetrahydro-2H-pyran-2-yl)pyrazolo[3’,4’:3,4]cyclopenta[1,2-b]pyridin-4(2H)-one (1.03
g, 3.1 mmol), bis(pinacolato)diboron (2.4 g, 9.3 mmol), [1,1°-
bis(diphenylphosphino)ferrocene]dichloropalladium(ll) (117 mg, 0.16 mmol) and potassium acetate (0.6 g, 6.2
mmol) were dissolved in 10 mL of anhydrous 1,4-dioxane. The mixture was microwaved and heated to 100 °C,
and reacted for 2 hours. The reaction was monitored by TLC until it was completed. The reaction solution was
concentrated, and then purified by silica gel column chromatography to give 389 mg of product, with a yield of
42%. LC-MS (APCI): m/z=300.7 (M+1)*.

[001961] Step 3: Synthesis of compound (4R)-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-6-(4-oxo-2-
(tetrahydro-2H-pyran-2-yl)-2,4-dihydropyrazolo[3’,4°:3,4]cyclopenta[1,2-b]pyridin-7-yl)-3,4-dihydro-1H-
benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide

[001962] Intermediate compound A-9 (189 mg, 0.39 mmol), (4-oxo-2-(tetrahydro-2H-pyran-2-yl)-2,4-
dihydropyrazolo[3’,4’:3,4]cyclopenta[1,2-b]pyridin-7-yl)boronic acid (176 mg, 0.588 mmol), [1,1’-
bis(diphenylphosphino)ferrocene]dichloropalladium(ll) (32 mg, 0.02 mmol), sodium carbonate (125 mg, 1.18
mmol) and anhydrous DMF (5 mL) were added to a reaction flask. The mixture was purged with nitrogen for 5
minutes. The mixture was microwaved and heated to 90 °C, and reacted for 1 hour. The reaction was monitored
by TLC until it was completed. Then, the resulting mixture was concentrated, and purified by silica gel column
chromatography to give 93 mg of product, with a yield of 36%. LC-MS (APCI): m/z=662.4 (M+1)".

[001963] Step 4: Synthesis of compound T-60

[001964] (4R)-N-(4-(Chlorodifluoromethoxy)phenyl)-4-methyl-6-(4-oxo-2-(tetrahydro-2H-pyran-2-yl)-2,4-
dihydropyrazolo[3’,4°:3,4]cyclopenta[1,2-b]pyridin-7-yl)-3,4-dihydro-1H-benzo[4,5]imidazo[2,1-
c][1,4]oxazine-8-carboxamide (93 mg, 0.14 mmol) was dissolved in 5 mL of anhydrous dichloromethane, and
0.5 mL of trifluoroacetic acid was added. The mixture was stirred and reacted at room temperature for 2 to 3
hours. The reaction was monitored by TLC until it was completed. The mixture was diluted with added
dichloromethane. The resulting mixture was washed with saturated aqueous solution of sodium bicarbonate 2 to
3 times. The organic phase was concentrated, and then purified by silica gel column chromatography to give 41
mg of a light yellow solid, with a yield of 51%. LC-MS (APCI): m/z=577.3 (M+1)*.*H NMR (400 MHz, DMSO-
de) 8 10.23 (s, 1H), 8.93 (s, 1H), 8.62 (s, 1H), 8.34 (d, J = 2.3 Hz, 1H), 8.23 (d, J = 2.3 Hz, 1H), 7.64 (d, J = 8.8
Hz, 2H), 7.31 (d, J = 7.6 Hz, 1H), 7.24 (d, J = 8.6 Hz, 2H), 5.03 (s, 2H), 3.92 (m, 1H), 3.94-3.71 (m, 2H), 1.63
(d, J=8.6 Hz, 3H).

[001965] Example 61 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-6-(2-methyl-3-

oxoisoindolin-5-y-3.4-dihydro-1H-benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-

61)
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T-61
[001966] The following synthetic route was adopted:

C|X0\©\ o

FF N)L ; .,Br
Br ¢ i )24 Q o) A9 N@ ClXO
\C&Nf BoPin,, Pd(dppfCly O/B\CE%N* q FF @
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u

T-61

[001967] Compound T-61 was prepared using N-methyl-6-bromoisoindolin-1-one and intermediate compound
A-9 as the raw materials via a two-step reaction according to the method described in example 16, with an overall
yield of 42%. LC-MS (APCI): m/z=553.2 (M+1)*. 'H NMR (400 MHz, DMSO-ds) & 10.23 (s, 1H), 8.89 (s, 1H),
8.62 (s, 1H), 8.34 (d, J = 2.3 Hz, 1H), 8.23 (d, J = 2.3 Hz, 1H), 7.64 (d, J = 8.8 Hz, 2H), 7.31 (d, J = 7.6 Hz, 1H),
7.24 (d, J = 8.6 Hz, 2H), 5.01 (s, 2H), 3.91 (m, 1H), 3.94-3.71 (m, 2H), 3.67 (s, 2H), 3.26 (s, 3H), 1.64 (d, J =
8.6 Hz, 3H).

[001968] Example 62 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-6-(2-methyl-1,3-
dioxoisoindolin-5-yl)-3,4-dihydro-1H-benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide  (compound

T-62)

T-62
CIXO o
F F Br
e N, oo
I
N N—
KOAc, 1,4-dioxane Pd(dppf)Clp, NaCOg, DMF N

o o

T-62
[001970] Compound T-62 was prepared using 4-bromo-N-methylphthalimide and intermediate compound A-9
as the raw materials via a two-step reaction according to the method described in example 16, with an overall
yield of 27%. LC-MS (APCI): m/z=567.5 (M+1)*. *"H NMR (400 MHz, DMSO-ds) 5 10.23 (s, 1H), 8.92 (s, 1H),
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8.61 (s, 1H), 8.34 (d, J = 2.3 Hz, 1H), 8.23 (d, J = 2.3 Hz, 1H), 7.64 (d, J = 8.8 Hz, 2H), 7.31 (d, J = 7.6 Hz, 1H),
7.24 (d, J = 8.6 Hz, 2H), 5.03 (s, 2H), 4.09 (s, 3H), 3.92 (m, 1H), 3.94-3.71 (m, 2H), 1.63 (d, J = 8.6 Hz, 3H).
[001971] Example 63 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl-4-methyl-6-(2-(pyridin-3-
yI)-2,4-dihydropyrazolo[3’,4’:3 4]cyclopenta[1,2-b]pyridin-7-yl)-3,4-dihydro-1H-benzo[4,5]imidazo[2,1-

c][1,4]oxazine-8-carboxamide (compound T-63)

=N

T-63
[001972] The following synthetic route was adopted:

T-63
[001973] Compound T-63 was prepared using compound T-3 and 3-bromopyridine as the raw materials
according to the method described in example 4, with a yield of 34%. LC-MS (APCI): m/z=640.5 (M+1)*. H
NMR (400 MHz, DMSO-dg) 6 10.23 (s, 1H), 8.93 (s, 1H), 8.61 (s, 1H), 8.45 (d, J = 2.6 Hz, 1H), 8.34 (d, J = 2.3
Hz, 1H), 8.23 (d, J = 2.3 Hz, 1H), 7.65 (d, J = 8.8 Hz, 2H), 7.57-7.39 (m, 3H), 7.34 (d, J = 7.6 Hz, 1H), 7.21 (d,
J=8.6 Hz, 2H), 5.03 (s, 2H), 4.26 (s, 2H), 3.92 (m, 1H), 3.94-3.71 (m, 2H), 1.64 (d, J = 8.6 Hz, 3H).

[001974] Example 64 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl-4-methyl-6-(2-(pyridin-4-
y)-2.4-dihydropyrazolo[3’,4’:3 4]cyclopenta[1,2-b]pyridin-7-yl)-3,4-dihydro-1H-benzo[4,5]imidazo[2,1-

c][1,4]oxazine-8-carboxamide (compound T-64)
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T-64
[001975] The following synthetic route was adopted:

T-64
[001976] Compound T-64 was prepared using compound T-3 and 4-bromopyridine as the raw materials
according to the method described in example 4, with a yield of 47%. LC-MS (APCI): m/z=640.5 (M+1)*. H
NMR (400 MHz, DMSO-ds) 8 10.22 (s, 1H), 8.91 (s, 1H), 8.61 (s, 1H), 8.45 (d, J = 2.6 Hz, 1H), 8.34 (d, J = 2.3
Hz, 1H), 8.23 (d, J = 2.3 Hz, 1H), 7.65 (d, J = 8.8 Hz, 2H), 7.57 (d, J = 8.4 Hz, 2H), 7.34 (d, J = 8.6 Hz, 2H),
7.21(d, J=8.6 Hz, 2H), 5.03 (s, 2H), 4.26 (s, 2H), 3.92 (m, 1H), 3.94-3.71 (m, 2H), 1.64 (d, J = 8.6 Hz, 3H).
[001977] Example 65 Preparation _of  (R)-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-6-(2-
(pyrimidin-2-yl)-2,4-dihydropyrazolo[3’.4’:3.4]cyclopenta[1,2-b]pyridin-7-yl)-3.,4-dihydro-1H-

benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-65)

T-65
[001978] The following synthetic route was adopted:
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T-65

[001979] Example 65 was prepared using compound T-3 and 2-chloropyrimidine as the raw materials according
to the method described in example 4, with a yield of 52%. LC-MS (APCI): m/z=641.2 (M+1)*. *H NMR (400
MHz, DMSO-dg) & 10.23 (s, 1H), 8.93 (s, 1H), 8.61 (s, 1H), 8.46 (d, J = 2.6 Hz, 1H), 8.35 (d, J = 2.3 Hz, 1H),
8.23 (d, J = 2.3 Hz, 1H), 7.65 (d, J = 8.8 Hz, 1H), 7.57 (d, J = 8.4 Hz, 2H), 7.34 (d, J = 8.6 Hz, 2H), 7.22 (d, J =
8.6 Hz, 2H), 5.03 (s, 2H), 4.26 (s, 2H), 3.92 (m, 1H), 3.94-3.71 (m, 2H), 1.63 (d, J = 8.6 Hz, 3H).

[001980] Example 66  Preparation _of  (R)-N-(4-(chlorodifluoromethoxy)phenyl-4-methyl-6-(2-
(pyrimidin-5-yl)-2 4-dihydropyrazolo[3’,4’:3,4]cyclopenta[1,2-blpyridin-7-yl)-3,4-dihydro-1H-
benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-66)

NN

‘k%

T-66
[001981] The following synthetic route was adopted:

Oy e
N

Pd,(dba)s, t-Buxphos, Na,CO3, DMF

T-66
[001982] Example 66 was prepared using compound T-3 and 5-brompyrimidine as the raw materials according
to the method described in example 4, with a yield of 36%. LC-MS (APCI): m/z=641.3 (M+1)*. *H NMR (400
MHz, DMSO-dg) & 10.23 (s, 1H), 8.90 (s, 1H), 8.61 (s, 1H), 8.45 (d, J = 2.6 Hz, 1H), 8.34 (d, J = 2.3 Hz, 1H),
8.21 (d, J = 2.3 Hz, 1H), 7.65 (d, J = 8.8 Hz, 1H), 7.57 (d, J = 8.4 Hz, 2H), 7.34 (d, J = 8.6 Hz, 2H), 7.23 (d, J =
8.6 Hz, 2H), 5.03 (s, 2H), 4.26 (s, 2H), 3.92 (m, 1H), 3.95-3.70 (m, 2H), 1.62 (d, J = 8.6 Hz, 3H).
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[001983] Example 67  Preparation _of  (R)-N-(4-(chlorodifluoromethoxy)phenyl-4-methyl-6-(2-
(pyrimidin-4-yI)-2.4-dihydropyrazolo[3’,4’:3,4]cyclopenta[1,2-b]pyridin-7-yl)-3,4-dihydro-1H-

benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-67)

N
i
N
N

)

Ni:} T-67

[001984] The following synthetic route was adopted:

T-67

[001985] Example 67 was prepared using compound T-3 and 4-chloropyrimidine as the raw materials according
to the method described in example 4, with a yield of 48%. LC-MS (APCI): m/z=641.8 (M+1)*. *H NMR (400
MHz, DMSO-ds) & 10.22 (s, 1H), 8.93 (s, 1H), 8.61 (s, 1H), 8.45 (d, J = 2.6 Hz, 1H), 8.34 (d, J = 2.3 Hz, 1H),
8.23 (d, J = 2.3 Hz, 1H), 7.65 (d, J = 8.8 Hz, 1H), 7.57 (d, J = 8.4 Hz, 2H), 7.34 (d, J = 8.6 Hz, 2H), 7.21 (d, J =
8.6 Hz, 2H), 5.03 (s, 2H), 4.26 (s, 2H), 3.90 (m, 1H), 3.94-3.71 (m, 2H), 1.65 (d, J = 8.6 Hz, 3H).

[001986] Example 68 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-6-(2-(5-fluoropyrimidin-
2-yN-2,4-dihydropyrazolo[3’,4’:3,4]cyclopenta[1,2-b]pyridin-7-yI)-4-methyl-3,4-dihydro-1H-

benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-68)




[001987] The following synthetic route was adopted:

N Cl
| Cl_O

_N K

F FF
R Pd,(dba)s, t-Buxphos, Na,CO3, DMF H

N—
a

T-3 o T-68

[001988] Example 68 was prepared using compound T-3 and 2-chloro-5-fluoropyrimidine as the raw materials
according to the method described in example 4, with a yield of 53%. LC-MS (APCI): m/z=659.5 (M+1)*. H
NMR (400 MHz, DMSO-dg) & 10.22 (s, 1H), 8.91 (s, 1H), 8.61 (s, 1H), 8.45 (s, 1H), 8.34 (d, J = 2.3 Hz, 1H),
8.23 (d, J = 2.3 Hz, 1H), 7.62 (d, J = 8.8 Hz, 1H), 7.57 (d, J = 8.4 Hz, 2H), 7.36 (d, J = 8.6 Hz, 2H), 7.21 (d, J =
8.6 Hz, 2H), 5.03 (s, 2H), 4.26 (s, 2H), 3.92 (m, 1H), 3.94-3.71 (m, 2H), 1.62 (d, J = 8.6 Hz, 3H).

[001989] Example 69 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-6-(1-(4-cyanopyrimidin-
2-yD-1.4-dihydropyrazolo[3’.4’:3,4]cyclopenta[l,2-b]pyridin-7-y)-4-methyl-3.4-dihydro-1H-

benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound  T-69-A) and  (R)-N-(4-

(chlorodifluoromethoxy)phenyl)-6-(2-(4-cyanopyrimidin-2-y)-2.4-
dihydropyrazolo[3’,4’:3,4]cyclopenta[1,2-b]pyridin-7-yl)-4-methyl-3,4-dihydro-1H-

benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-69-B)

T-69-A and
[001990] The following synthetic route was adopted:

CIXO

T-69-B

T69-A
[001991] Compounds T-69-A and T-69-B were prepared using compound T-3 and 2-chloro-4-cyanopyrimidine
as the raw materials according to the method described in example 4, with yields of 16% and 28%, respectively.
Compound T-69-A: LC-MS (APCI): m/z=666.3 (M+1)*. 'H NMR (400 MHz, DMSO-ds) & 10.22 (s, 1H), 8.91
(s, 1H), 8.61 (s, 1H), 8.45 (d, J = 2.6 Hz, 1H), 8.34 (d, J = 2.3 Hz, 1H), 8.23 (d, J = 2.3 Hz, 1H), 7.65 (d, J = 8.8
Hz, 1H), 7.57 (d, J = 8.4 Hz, 2H), 7.34 (d, J = 8.6 Hz, 2H), 7.21 (d, J = 8.6 Hz, 2H), 5.03 (s, 2H), 4.26 (s, 2H),
3.92 (m, 1H), 3.94-3.71 (m, 2H), 1.64 (d, J = 8.6 Hz, 3H).
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[001992] Compound T-69-B: LC-MS (APCI): m/z=666.4 (M+1)*. 'H NMR (400 MHz, DMSO-ds) & 10.23 (s,
1H), 8.92 (s, 1H), 8.60 (s, 1H), 8.45 (d, J = 2.6 Hz, 1H), 8.31 (d, J = 2.3 Hz, 1H), 8.23 (d, J = 2.3 Hz, 1H), 7.63
(d, J=8.8 Hz, 1H), 7.57 (d, J = 8.4 Hz, 2H), 7.34 (d, J = 8.6 Hz, 2H), 7.21 (d, J = 8.6 Hz, 2H), 5.03 (s, 2H), 4.26
(s, 2H), 3.92 (m, 1H), 3.94-3.74 (m, 2H), 1.63 (d, J = 8.6 Hz, 3H).

[001993] Example 70 Preparation of (R)-N-(4-(chlorodifluoromethoxy)pheny-6-(2-(4,6-dimethoxy-
1,3,5-triazin-2-yl)-2,4-dihydropyrazolo[3’,4’:3 4]cyclopenta[1,2-b]pyridin-7-yl)-4-methyl-3,4-dihydro-
1H-benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-70)

O

/O\WNY
"

N

T-70

[001995] Example 70 was prepared using compound T-3 and 2-chloro-4,6-dimethoxy-1,3,5-triazine as the raw
materials according to the method described in example 4, with a yield of 10%. LC-MS (APCI):
m/z=702.6(M+1)*. *H NMR (400 MHz, DMSO-ds) & 10.23 (s, 1H), 8.93 (s, 1H), 8.61 (s, 1H), 8.23 (d, J = 2.3
Hz, 1H), 7.65 (d, J = 8.8 Hz, 2H), 7.57 (d, J = 8.4 Hz, 2H), 7.34 (d, J = 8.6 Hz, 2H), 7.21 (d, J = 8.6 Hz, 2H),
5.03 (s, 2H), 4.26 (s, 2H), 4.20 (s, 6H), 3.90 (m, 1H), 3.94-3.71 (m, 2H), 1.61 (d, J = 8.6 Hz, 3H).

[001996] Example 71 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-6-(2-(pyrazin-2-
yI)-2.4-dihydropyrazolo[3’,4’:3 4]cyclopenta[1,2-b]pyridin-7-yl)-3,4-dihydro-1H-benzo[4,5]imidazo[2,1-

c][1,4]oxazine-8-carboxamide (compound T-71)
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T-71
[001997] The following synthetic route was adopted:

N Br
Cr
N7 Ol 0
7 L
Pd,(dba)s, t-Buxphos, Na,CO3;, DMF

T-71

T-3

[001998] Example 71 was prepared using compound T-3 and 2-bromopyrazine as the raw materials according
to the method described in example 4, with a yield of 18%. LC-MS (APCI): m/z=641.5(M+1)*. *H NMR (400
MHz, DMSO-dg) & 10.22 (s, 1H), 8.91 (s, 1H), 8.62 (s, 1H), 8.45 (d, J = 2.6 Hz, 1H), 8.34 (d, J = 2.3 Hz, 1H),
8.23 (d, J = 2.3 Hz, 1H), 7.65 (d, J = 8.8 Hz, 1H), 7.57 (d, J = 8.4 Hz, 2H), 7.34 (d, J = 8.6 Hz, 2H), 7.21 (d, J =
8.6 Hz, 2H), 5.03 (s, 2H), 4.26 (s, 2H), 3.92 (m, 1H), 3.94-3.71 (m, 2H), 1.64 (d, J = 8.6 Hz, 3H).

[001999] Example 72 Preparation _of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-6-(2-(4-
(trifluoromethyl)pyrimidin-2-yl)-2 4-dihydropyrazolo[3’,4’:3,4]cyclopenta[1,2-b]pyridin-7-yI)-3,4-

dihydro-1H-benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-72)

F3C ~
\(

e
NK'O T-72

[002000] The following synthetic route was adopted:
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T-72

[002001] Example 72 was prepared using compound T-3 and 2-chloro-4-trifluoromethylpyrimidine as the raw
materials according to the method described in example 4, with a yield of 38%. LC-MS (APCI):
m/z=709.1(M+1)*. 'H NMR (400 MHz, DMSO-ds) 5 10.23 (s, 1H), 8.92 (s, 1H), 8.62 (s, 1H), 8.45 (d, J = 2.6
Hz, 1H), 8.34 (d, J = 2.3 Hz, 1H), 8.23 (d, J = 2.3 Hz, 1H), 7.65 (d, J = 8.8 Hz, 1H), 7.57 (d, J = 8.6 Hz, 1H),
7.34 (d, J=8.6 Hz, 2H), 7.21 (d, J = 8.6 Hz, 2H), 5.03 (s, 2H), 4.26 (s, 2H), 3.93 (m, 1H), 3.96-3.71 (m, 2H),
1.62 (d, J = 8.6 Hz, 3H).

[002002] Example 73 Preparation _of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-6-(2-(4-
methylpyrimidin-2-y-2,4-dihydropyrazolo[3’,4’:3,4]cyclopenta[1,2-b]pyridin-7-y1)-3,4-dihydro-1H-

benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-73)

b
\

’

SO

[002003] The following synthetic route was adopted:

N._Cl
o
Z C|><o
Pdy(dba)s, t-Buxphos, Na,CO3, DMF FF \©\

T-73

[002004] Example 73 was prepared using compound T-3 and 2-chloro-4-methylpyrimidine as the raw materials
according to the method described in example 4, with a yield of 58%. LC-MS (APCI): m/z=655.6(M+1)*. H
NMR (400 MHz, DMSO-dg) 5 10.23 (s, 1H), 8.92 (s, 1H), 8.62 (s, 1H), 8.41 (d, J = 2.6 Hz, 1H), 8.36(d, J = 2.3
Hz, 1H), 8.23 (d, J = 2.3 Hz, 1H), 7.65 (d, J = 8.8 Hz, 1H), 7.57 (d, J = 8.4 Hz, 2H), 7.34 (d, J = 8.6 Hz, 2H),
7.21 (d, J = 8.6 Hz, 2H), 5.03 (s, 2H), 4.26 (s, 2H), 3.91 (m, 1H), 3.94-3.71 (m, 2H), 2.35 (s, 3H), 1.64 (d, J =

8.6 Hz, 3H).
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[002005] Example 74 Preparation _of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-6-(2-(5-
methylpyrimidin-2-yl)-2,4-dihydropyrazolo[3’.4’:3,4]cyclopenta[1,2-b]pyridin-7-yI)-3,4-dihydro-1H-
benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-74)

N‘Ki} T-74

[002006] The following synthetic route was adopted:

jou
CIX

Pd,(dba)s, t-Buxphos, Na,CO3;, DMF F

[002007] Example 74 was prepared using compound T-3 and 2-chloro-5-methylpyrimidine as the raw materials
according to the method described in example 4, with a yield of 28%. LC-MS (APCI): m/z=655.7(M+1)*. H
NMR (400 MHz, DMSO-dg) 6 10.24 (s, 1H), 8.90 (s, 1H), 8.62 (s, 1H), 8.45 (d, J = 2.6 Hz, 1H), 8.34 (d, J = 2.3
Hz, 1H), 8.23 (d, J = 2.3 Hz, 1H), 7.65 (d, J = 8.8 Hz, 1H), 7.57 (d, J = 8.4 Hz, 1H), 7.34 (d, J = 8.6 Hz, 2H),
7.21 (d, J = 8.6 Hz, 2H), 5.03 (s, 2H), 4.22 (s, 2H), 3.91 (m, 1H), 3.94-3.71 (m, 2H), 2.07 (s, 3H), 1.63 (d, J =
8.6 Hz, 3H).

[002008] Example 75 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-6-(2-(4-methyl-
6-(trifluoromethyl)pyrimidin-2-yl)-2,4-dihydropyrazolo[3’,4’:3.4]cyclopenta[1.2-b]pyridin-7-yl)-3.4-

dihydro-1H-benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-75).
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T-75

FsC._N._Cl
T
_N
C|><o
Pd,(dba)s, t-Buxphos, Na,COs, DMF ~ F F \©\

T-75

[002010] Example 75 was prepared using compound T-3 and 2-chloro-4-methyl-6-(trifluoromethyl)pyrimidine
as the raw materials according to the method described in example 4, with a yield of 24%. LC-MS (APCI):
m/z=723.6(M+1)*. 'H NMR (400 MHz, DMSO-ds) 5 10.22 (s, 1H), 8.93 (s, 1H), 8.62 (s, 1H), 8.45 (d, J = 2.6
Hz, 1H), 8.34 (s, 1H), 7.65 (d, J = 8.8 Hz, 1H), 7.57 (d, J = 8.4 Hz, 2H), 7.34 (d, J = 8.6 Hz, 2H), 7.21 (d, J=8.6
Hz, 2H), 5.03 (s, 2H), 4.26 (s, 2H), 3.92 (m, 1H), 3.94-3.70 (m, 2H), 2.31 (s, 3H), 1.66 (d, J = 8.6 Hz, 3H).

[002011] Example 76 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-6-(2-(4,6-
dimethylpyrimidin-2-yI)-2,4-dihydropyrazolo[3’,4’:3,4]cyclopenta[1,2-b]pyridin-7-yl)-4-methyl-3,4-

dihydro-1H-benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-76)

NN

|

T-76
[002012] The following synthetic route was adopted:
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N.__Cl
Y
_N
ClXO
Pd,(dba)s, t-Buxphos, Na,CO3, DMF F F \©\

T-76

[002013] Example 76 was prepared using compound T-3 and 2-chloro-4,6-dimethylpyrimidine as the raw
materials according to the method described in example 4, with a yield of 35%. LC-MS (APCI):
m/z=669.2(M+1)*. 'H NMR (400 MHz, DMSO-ds) & 10.23 (s, 1H), 8.90 (s, 1H), 8.62 (s, 1H), 8.23 (d, J = 2.3
Hz, 1H), 7.65 (d, J = 8.8 Hz, 1H), 7.48 (s, 1H), 7.34 (d, J = 8.6 Hz, 2H), 7.21 (d, J = 8.6 Hz, 2H), 5.03 (s, 2H),
4.26 (s, 2H), 3.92 (m, 1H), 3.94-3.71 (m, 2H), 2.88 (s, 6H), 1.63 (d, J = 8.6 Hz, 3H).

[002014] Example 77 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-6-(2-(5-
methoxypyrimidin-2-yl)-2,4-dihydropyrazolo[3’.4’:3,4]cyclopenta[1,2-b]pyridin-7-yl)-4-methyl-3,4-

dihydro-1H-benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-77)

T-77
[002015] The following synthetic route was adopted:

N
=g
T3 o T-77

[002016] Example 77 was prepared using compound T-3 and 2-chloro-5-methoxypyrimidine as the raw

materials according to the method described in example 4, with a yield of 64%. LC-MS (APCI):
m/z=671.2(M+1)*. 'H NMR (400 MHz, DMSO-ds) & 10.23 (s, 1H), 8.93 (s, 1H), 8.62 (s, 2H), 8.23 (d, J = 2.3
Hz, 1H), 7.65 (d, J = 8.8 Hz, 1H), 7.57 (d, J = 8.4 Hz, 2H), 7.34 (d, J = 8.6 Hz, 2H), 7.21 (d, J = 8.6 Hz, 2H),
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5.03 (s, 2H), 4.26 (s, 2H), 4.12 (s, 3H), 3.91 (m, 1H), 3.94-3.71 (m, 2H), 1.66 (d, J = 8.6 Hz, 3H).
[002017] Example 78 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-6-(2-(5-cyanopyrimidin-
2-yN-2.4-dihydropyrazolo[3’,4’:3.4]cyclopenta[1,2-b]pyridin-7-y)-4-methyl-3.4-dihydro-1H-

benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-78)

NC

T-78
[002018] The following synthetic route was adopted:

N._ClI

LT
NC =N Cl

x°
Pd,(dba)s, t-Buxphos, Na,COz;, DMF F F \©\N
H

T-78

[002019] Example 78 was prepared using compound T-3 and 2-chloro-5-cyanopyrimidine as the raw materials
according to the method described in example 4, with a yield of 21%. LC-MS (APCI): m/z=666.5(M+1)". H
NMR (400 MHz, DMSO-dg) & 10.22 (s, 1H), 8.91 (s, 1H), 8.62 (s, 1H), 8.39 (s, 2H), 7.61 (d, J = 8.8 Hz, 1H),
7.55 (d, J = 8.4 Hz, 2H), 7.34 (d, J = 8.6 Hz, 2H), 7.21 (d, J = 8.6 Hz, 2H), 5.02 (s, 2H), 4.26 (s, 2H), 3.92 (m,
1H), 3.94-3.71 (m, 2H), 1.64 (d, J = 8.6 Hz, 3H).

[002020] Example 79 Preparation _of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-6-(2-(5-
(trifluoromethyl)pyrimidin-2-yl)-2 4-dihydropyrazolo[3’.4’:3 4]cyclopenta[1,2-b]pyridin-7-yl)-3,4-

dihydro-1H-benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-79)
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NK’} T-79

[002021] The following synthetic route was adopted:

N._Cl

s
FaC Z CIXO
Pd,(dba)s, t-Buxphos, Na,CO3;, DMF F F \©\

T-79

[002022] Example 79 was prepared using compound T-3 and 2-chloro-5-trifluoromethylpyrimidine as the raw
materials according to the method described in example 4, with a yield of 22%. LC-MS (APCI):
m/z=709.5(M+1)*. 'H NMR (400 MHz, DMSO-ds) & 10.23 (s, 1H), 8.91 (s, 1H), 8.62 (s, 1H), 8.55 (s, 2H), 7.63
(d, J=8.8 Hz, 1H), 7.59 (d, J = 8.4 Hz, 2H), 7.34 (d, J = 8.6 Hz, 2H), 7.21 (d, J = 8.6 Hz, 2H), 5.03 (s, 2H), 4.23
(s, 2H), 3.92 (m, 1H), 3.94-3.71 (m, 2H), 1.62 (d, J = 8.6 Hz, 3H).

[002023] Example 80 Preparation _of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-6-(2-(5-
phenylpyrimidin-2-yl)-2,4-dihydropyrazolo[3’,4’:3.4]cyclopenta[1.2-b]pyridin-7-yl)-3,4-dihydro-1H-

benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-80)




[002024] The following synthetic route was adopted:

N._ClI
T
_N
ClXO
Pd,(dba)s, t-Buxphos, Na,CO3;, DMF F F \©\

T-80

[002025] Example 80 was prepared using compound T-3 and 2-chloro-5-phenylpyrimidine as the raw materials
according to the method described in example 4, with a yield of 20%. LC-MS (APCI): m/z=717.6(M+1)". H
NMR (400 MHz, DMSO-dg) & 10.22 (s, 1H), 8.91 (s, 1H), 8.62 (s, 1H), 8.30 (s, 2H), 7.65 (d, J = 8.8 Hz, 1H),
7.57 (d, J = 8.4 Hz, 1H), 7.34 (d, J = 8.6 Hz, 2H), 7.21 (d, J = 8.6 Hz, 2H), 7.08-6.55 (m, 5H), 5.03 (s, 2H), 4.26
(s, 2H), 3.92 (m, 1H), 3.94-3.71 (m, 2H), 1.64 (d, J = 8.6 Hz, 3H).

[002026] Example 81 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-6-(2-(4-
phenylpyrimidin-2-yl)-2. 4-dihydropyrazolo[3’,4*:3 4]cyclopenta[1,2-b]pyridin-7-yl)-3,4-dihydro-1H-

benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-81)

T-81
[002027] The following synthetic route was adopted:

T-81

[002028] Example 81 was prepared using compound T-3 and 2-chloro-4-phenylpyrimidine as the raw materials
according to the method described in example 4, with a yield of 32%. LC-MS (APCI): m/z=717.2(M+1)*. H
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NMR (400 MHz, DMSO-dg) 8 10.23 (s, 1H), 8.92 (s, 1H), 8.62 (s, 1H), 8.31 (d, J = 2.3 Hz, 1H), 8.03 (d, J = 2.3
Hz, 1H), 7.65 (d, J = 8.8 Hz, 1H), 7.57 (d, J = 8.4 Hz, 1H), 7.34 (d, J = 8.6 Hz, 2H), 7.22 (d, J = 8.6 Hz, 2H),
7.11-6.37 (m, 5H), 5.03 (s, 2H), 4.26 (s, 2H), 3.92 (m, 1H), 3.94-3.71 (m, 2H), 1.64 (d, J = 8.6 Hz, 3H).
[002029] Example 82 Preparation _of  (R)-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-6-(1-
(quinazolin-2-yN-1.4-dihydropyrazolo[3’,4’:3.4]cyclopenta[1,2-b]pyridin-7-y1-3.4-dihydro-1H-
benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound  T-82-A) and  (R)-N-(4-

(chlorodifluoromethoxy)phenyl)-4-methyl-6-(2-(quinazolin-2-yl)-2.4-
dihydropyrazolo[3’,4’:3,4]cyclopental1,2-b]pyridin-7-y1)-3,4-dihydro-1H-benzo[4,5]imidazo[2,1-

c][1,4]oxazine-8-carboxamide (compound T-82-B)

N:Q T-82-A and

[002030] The following synthetic route was adopted:

N Cl
Y
_N

Cl_O
N <
Pd;(dba)s, t-Buxphos, Na,CO3;, DMF F F N

H

\
T-82-B N:Q
[002031] Compounds T-82-A and T-82-B were prepared using compound T-3 and 2-chloroquinazoline as the

T3 T82.A
raw materials according to the method described in example 4, with yields of 8% and 24%, respectively.
Compound T-82-A: LC-MS (APCI): m/z=691.2(M+1)*. *H NMR (400 MHz, DMSO-dg) & 10.23 (s, 1H), 8.92
(s, 1H), 8.62 (s, 1H), 8.41 (s, 1H), 8.33 (s, 1H), 8.23 (d, J = 2.3 Hz, 1H), 7.65 (d, J = 8.8 Hz, 1H), 7.57 (d, J =
8.4 Hz, 2H), 7.44 (d, J = 8.4 Hz, 2H), 7.34 (d, J = 8.6 Hz, 2H), 7.21 (d, J = 8.6 Hz, 2H), 5.03 (s, 2H), 4.26 (s,
2H), 3.92 (m, 1H), 3.94-3.71 (m, 2H), 1.64 (d, J = 8.6 Hz, 3H).

[002032] Compound T-82-B: LC-MS (APCI): m/z=691.6(M+1)*. *H NMR (400 MHz, DMSO-ds) § 10.22 (s,
1H), 8.91 (s, 1H), 8.62 (s, 1H), 8.41 (s, 1H), 8.33 (s, 1H), 8.23 (d, J = 2.3 Hz, 1H), 7.65 (d, J = 8.8 Hz, 1H), 7.57
(d, J=8.4 Hz, 2H), 7.44 (d, J = 8.4 Hz, 2H), 7.34 (d, J = 8.6 Hz, 2H), 7.22 (d, J = 8.6 Hz, 2H), 5.03 (s, 2H), 4.29
(s, 2H), 3.91 (m, 1H), 3.94-3.76 (m, 2H), 1.63 (d, J = 8.6 Hz, 3H).

[002033] Example 83  Preparation __of  (R)-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-6-(2-
(thieno[2,3-d]pyrimidin-2-yN-2.4-dihydropyrazolo[3’,4’:3.4]cyclopenta[1,2-b]pyridin-7-y)-3,4-dihydro-
1H-benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-83)
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T-83
[002034] The following synthetic route was adopted:

SN Cl
QLT
C|><o
Pdy(dba)s, t-Buxphos, Na,COs, DMF ~ F F \©\

T-83

[002035] Example 83 was prepared using compound T-3 and 2-chlorothieno[2,3-d]pyrimidine as the raw
materials according to the method described in example 4, with a yield of 33%. LC-MS (APCI):
m/z=697.1(M+1)*. 'H NMR (400 MHz, DMSO-ds) & 10.23 (s, 1H), 8.91 (s, 1H), 8.62 (s, 1H), 8.41 (s, 1H), 8.34
(s, 1H), 8.21 (d, J = 2.3 Hz, 1H), 7.66 (d, J = 8.8 Hz, 1H), 7.57 (d, J = 8.4 Hz, 1H), 7.34 (d, J = 8.6 Hz, 2H), 7.22
(d, J = 8.6 Hz, 2H), 6.81 (d, J = 8.8 Hz, 1H), 5.03 (s, 2H), 4.30 (s, 2H), 3.91 (m, 1H), 3.95-3.76 (m, 2H), 1.64
(d, J=8.6 Hz, 3H).
[002036] Example 84 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-6-(2-(5-methyl-
5H-pyrrolo[3,2-d]pyrimidin-2-yl)-2 4-dihydropyrazolo[3’.4’:3 4]cyclopenta[1,2-b]pyridin-7-yl)-3,4-
dihydro-1H-benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-84)
/
ot
S
N‘YN

Z
N
\

’




[002037] The following synthetic route was adopted:

N._Cl
(T
N cl

Pd,(dba)s, t-Buxphos, Na,CO3, DMF F

T-84 NZ«:}

[002038] Example 84 was prepared using compound T-3 and 2-chloro-5-methyl-5H-pyrrolo[3,2-d]pyrimidine

as the raw materials according to the method described in example 4, with a yield of 26%. LC-MS (APCI):
m/z=694.1(M+1)*. *H NMR (400 MHz, DMSO-ds) § 10.23 (s, 1H), 8.90 (s, 1H), 8.61 (s, 1H), 8.52 (s, 1H), 8.34
(s, 1H), 8.21 (d, J = 2.3 Hz, 1H), 7.66 (d, J = 8.8 Hz, 1H), 7.57 (d, J = 8.4 Hz, 1H), 7.33 (d, J = 8.6 Hz, 2H), 7.22
(d, J=8.6 Hz, 2H), 6.93 (d, J = 8.8 Hz, 1H), 5.06 (s, 2H), 4.30 (s, 2H), 3.91 (m, 1H), 3.95-3.76 (m, 2H), 3.58 (s,
3H), 1.62 (d, J = 8.4 Hz, 3H).

[002039] Example 85 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-6-(2-(7-methyl-
7H-pyrrolo[2,3-d]pyrimidin-2-yl)-2 4-dihydropyrazolo[3’.4’:3 4]cyclopenta[1,2-b]pyridin-7-yl)-3,4-

dihydro-1H-benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-85)

—N

N
N

N
N\ /

N

T-85
[002040] The following synthetic route was adopted:

\
N N C!
AT

C|><o
Pd,(dba)s, t-Buxphos, Na,CO3, DMF  F F \©\N
H

T-85

[002041] Example 85 was prepared using compound T-3 and 2-chloro-7-methylpyrrolopyrimidine as the raw
materials according to the method described in example 4, with a yield of 12%. LC-MS (APCI):
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m/z=694.2(M+1)*. 'H NMR (400 MHz, DMSO-ds) & 10.22 (s, 1H), 8.93 (s, 1H), 8.62 (s, 1H), 8.41 (s, 1H), 8.34
(s, 1H), 8.21 (d, J=2.3 Hz, 1H), 7.66 (d, J= 8.8 Hz, 1H), 7.57 (d, J = 8.4 Hz, 1H), 7.34 (d, J = 8.6 Hz, 1H), 7.21
(d, J=8.6 Hz, 2H), 6.81 (d, J = 8.8 Hz, 2H), 5.03 (s, 2H), 4.32 (s, 2H), 3.91 (m, 1H), 3.95-3.76 (m, 2H), 3.55 (s,
3H),1.64 (d, J = 8.6 Hz, 3H).

[002042] Example 86  Preparation of  (R)-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-6-(2-
(pyrido[2,3-d]pyrimidin-2-y)-2,4-dihydropyrazolo[3’,4’:3,4]cyclopenta[1,2-b]pyridin-7-y1)-3,4-dihydro-

1H-benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-86)

X

T-86
[002043] The following synthetic route was adopted:

_N | N\\(CI
XN C|><o
Pd,(dba)s, t-Buxphos, Na,CO3, DMF FF \©\

T-86
[002044] Example 86 was prepared using compound T-3 and 2-chloropyrido[2,3-d]pyrimidine as the raw
materials according to the method described in example 4, with a yield of 30%. LC-MS (APCI):
m/z=692.6(M+1)*. 'H NMR (400 MHz, DMSO-ds) & 10.23 (s, 1H), 8.92 (s, 1H), 8.62 (s, 1H), 8.41 (s, 1H), 8.34
(s,1H),8.21 (d, J=2.3 Hz, 1H), 7.66 (d, J = 8.8 Hz, 1H), 7.57 (d, J = 8.4 Hz, 2H), 7.34 (d, J = 8.6 Hz, 1H), 7.22
(d, J = 8.4 Hz, 2H), 6.81 (d, J = 8.4 Hz, 2H), 5.03 (s, 2H), 4.31 (s, 2H), 3.94 (m, 1H), 3.95-3.76 (m, 2H), 1.64
(d, J=8.6 Hz, 3H).

[002045] Example 87 Preparation _of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-6-(2-(4-
(pyridin-3-yhpyrimidin-2-y)-2 4-dihydropyrazolo[3’,4°:3 4]cyclopenta[1,2-b]pyridin-7-yl)-3,4-dihydro-

1H-benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-87)
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NK/E T-87

[002046] The following synthetic route was adopted:

|
™ N Cl
Y
N

Pd,(dba)s, t-Buxphos, Na,CO3, DMF

T-87 N:«:;}

[002047] Example 87 was prepared using compound T-3 and 4-(3-pyridyl)-2-chloropyrimidine as the raw

materials according to the method described in example 4, with a yield of 61%. LC-MS (APCI):
m/z=718.3(M+1)*. 'H NMR (400 MHz, DMSO-ds) § 10.23 (s, 1H), 8.92 (s, 1H), 8.62 (s, 1H), 8.41 (s, 1H), 8.34
(s, 1H), 8.29-8.23 (m, 3H), 7.66 (d, J = 8.8 Hz, 1H), 7.57 (d, J = 8.4 Hz, 2H), 7.34 (d, J = 8.6 Hz, 1H), 7.22 (d, J
= 8.4 Hz, 2H), 6.81 (d, J = 8.4 Hz, 2H), 5.03 (s, 2H), 4.31 (s, 2H), 3.94 (m, 1H), 3.95-3.76 (m, 2H), 1.64 (d, J =
8.6 Hz, 3H).

[002048] Example 88 Preparation _of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-6-(2-(4-
morpholinopyrimidin-2-yl)-2,4-dihydropyrazolo[3’.4’:3 4]cyclopenta[1,2-b]pyridin-7-yl)-3,4-dihydro-

1H-benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-88)

a
O T-88
[002049] The following synthetic route was adopted:
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T-88

[002050] Example 88 was prepared using compound T-3 and 2-chloro-4-morpholinopyrimidine as the raw
materials according to the method described in example 4, with a yield of 55%. LC-MS (APCI):
m/z=726.3(M+1)*. *H NMR (400 MHz, DMSO-ds) § 10.21 (s, 1H), 8.91 (s, 1H), 8.62 (s, 1H), 8.42 (s, 1H), 8.22
(d, J = 2.3 Hz, 1H), 7.88 (d, J = 2.6 Hz, 1H), 7.57 (d, J = 8.4 Hz, 1H), 7.34 (d, J = 8.6 Hz, 1H), 7.22 (d, J = 8.4
Hz, 2H), 6.81 (d, J = 8.4 Hz, 2H), 5.02 (s, 2H), 4.48 (t, J = 4.4 Hz, 4H), 4.31 (s, 2H), 3.94 (m, 1H), 3.95-3.76
(m, 2H), 3.34 (t, J = 4.4 Hz, 4H), 1.64 (d, J = 8.6 Hz, 3H).

[002051] Example 89 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-6-(2-(4-(4-
fluorophenyhpyrimidin-2-yD-2.4-dihydropyrazolo[3’,4°:3,4]cyclopenta[1,2-b]pyridin-7-yN-4-methyl-3.4-
dihydro-1H-benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-89)

F
m
|

N\(N

Z
N
\

’

S

[002052] The following synthetic route was adopted:

F
N._Cl
\©\@/
_N

Pd,(dba)s, t-Buxphos, Na,CO3, DMF

[002053] Example 89 was prepared using compound T-3 and 2-chloro-4-(4-fluoro-phenyl)pyrimidine as the
raw materials according to the method described in example 4, with a yield of 40%. LC-MS (APCI):
m/z=735.2(M+1)*. *H NMR (400 MHz, DMSO-ds) 5 10.23 (s, 1H), 8.92 (s, 1H), 8.62 (s, 1H), 8.42 (s, 1H), 8.33-
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8.21 (m, 4H), 7.66 (d, J = 8.8 Hz, 2H), 7.33 (d, J = 8.6 Hz, 1H), 7.25 (d, J = 8.4 Hz, 1H), 6.82 (d, J = 8.4 Hz,
2H), 5.03 (s, 2H), 4.30 (s, 2H), 3.94 (m, 1H), 3.95-3.76 (m, 2H), 1.64 (d, J = 8.6 Hz, 3H).

[002054] Example 90 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-6-(2-(4-(1-
methyl-1H-pyrazol-3-yl)pyrimidin-2-yl)-2.4-dihydropyrazolo[3’,4’:3,4]cyclopenta[1,2-b]pyridin-7-yl)-
3.4-dihydro-1H-benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-90)

/N\ —
/_M
N

N

\(

Z
N
\

v={_)
O T-9

[002055] The following synthetic route was adopted:

—N
S N Cl
N

_N

Pd,(dba)s, t-Buxphos, Na,CO3, DMF

[002056] Example 90 was prepared using compound T-3 and 4-(1-methylpyrazol-3-yl)-2-chloropyrimidine as
the raw materials according to the method described in example 4, with a yield of 9%. LC-MS (APCI):
m/z=721.8(M+1)*. *H NMR (400 MHz, DMSO-ds) 5 10.21 (s, 1H), 8.88 (s, 1H), 8.62 (s, 1H), 8.42 (s, 1H), 8.25-
8.01 (m, 4H), 7.66 (d, J = 8.8 Hz, 2H), 7.31 (d, J = 8.6 Hz, 1H), 7.22 (d, J = 8.4 Hz, 1H), 6.81 (d, J = 8.4 Hz,
2H), 5.03 (s, 2H), 4.30 (s, 2H), 3.94 (m, 1H), 3.95-3.76 (m, 2H), 1.63 (d, J = 8.6 Hz, 3H).

[002057] Example 91 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl-6-(1-(4-(3-fluoro-4-
methoxyphenyl)pyrimidin-2-yl)-1,4-dihydropyrazolo[3’,4’:3,4]cyclopenta[1,2-b]pyridin-7-yl)-4-methyl-
3.4-dihydro-1H-benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-91-A) and (R)-N-(4-

(chlorodifluoromethoxy)phenyl)-6-(2-(4-(3-fluoro-4-methoxyphenylDpyrimidin-2-yl)-2.4-
dihydropyrazolo[3’.4’:3,4]cyclopenta[1,2-b]pyridin-7-yl)-4-methyl-3,4-dihydro-1H-

benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-91-B)
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T-91-A and
[002058] The following synthetic route was adopted:

_O
N._Cl
F X
L

Pd,(dba)s, t-Buxphos, Na,CO3, DMF

F

To1A
[002059] Compounds T-91-A and T-91-B were prepared using compound T-3 and 2-chloro-4-(3-fluoro-4-
methoxyphenyl)pyrimidine as the raw materials according to the method described in example 4, with yields of
12% and 25%, respectively. Compound T-91-A: LC-MS (APCI): m/z=764.4(M+1)*. '"H NMR (400 MHz,
DMSO-ds) & 10.23 (s, 1H), 8.92 (s, 1H), 8.67 (s, 1H), 8.41 (s, 1H), 8.35-8.21 (m, 4H), 7.66 (d, J = 8.8 Hz, 2H),
7.33 (d, J = 8.6 Hz, 1H), 7.25 (d, J = 8.4 Hz, 2H), 6.82 (d, J = 8.4 Hz, 2H), 5.03 (s, 2H), 4.30 (s, 2H), 4.15 (s,
3H), 3.94 (m, 1H), 3.95-3.76 (m, 2H), 1.64 (d, J = 8.6 Hz, 3H).

[002060] Compound T-91-B: LC-MS (APCI): m/z=764.3(M+1)*. 'H NMR (400 MHz, DMSO-ds) & 10.21 (s,
1H), 8.90 (s, 1H), 8.67 (s, 1H), 8.41 (s, 1H), 8.35-8.21 (m, 4H), 7.66 (d, J = 8.8 Hz, 2H), 7.33 (d, J = 8.6 Hz,
1H), 7.26 (d, J = 8.4 Hz, 2H), 6.82 (d, J = 8.4 Hz, 2H), 5.06 (s, 2H), 4.30 (s, 2H), 4.15 (s, 3H), 3.94 (m, 1H),
3.95-3.76 (m, 2H), 1.62 (d, J = 8.6 Hz, 3H).

[002061] Example 92 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-6-(2-(4-(2-
fluorophenyhpyrimidin-2-yN-2.4-dihydropyrazolo[3’,4°:3,4]cyclopenta[1,2-b]pyridin-7-yN-4-methyl-3 4-

dihydro-1H-benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-92)
F

SO

N\(N

Z
N
\

s

SON

[002062] The following synthetic route was adopted:
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T-92

[002063] Example 92 was prepared using compound T-3 and 2-chloro-4-(2-fluorophenyl)pyrimidine as the raw
materials according to the method described in example 4, with a yield of 30%. LC-MS (APCI):
m/z=734.2(M+1)*. '"H NMR (400 MHz, DMSO-ds) & 10.22 (s, 1H), 8.91 (s, 1H), 8.67 (s, 1H), 8.41 (s, 1H), 8.35-
8.21 (m, 3H), 7.66 (d, J = 8.8 Hz, 2H), 7.33 (d, J = 8.6 Hz, 1H), 7.26 (d, J = 8.4 Hz, 2H), 6.82 (d, J = 8.4 Hz,
2H), 6.65-6.38 (m, 2H), 5.06 (s, 2H), 4.31 (s, 2H), 3.96 (m, 1H), 3.95-3.74 (m, 2H), 1.63 (d, J = 8.6 Hz, 3H).
[002064] Example 93 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-6-(2-(4-(2-fluoro-3-
methoxyphenyl)pyrimidin-2-yl)-2,4-dihydropyrazolo[3’.4’:3 4]cyclopenta[1,2-b]pyridin-7-yl)-4-methyl-

3,4-dihydro-1H-benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-93)

O/

~

\
N
h

Z
N
\

N

N‘K:? T-93

[002065] The following synthetic route was adopted:

T-93

[002066] Example 93 was prepared using compound T-3 and  2-chloro-4-(2-fluoro-3-
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methoxyphenyl)pyrimidine as the raw materials according to the method described in example 4, with a yield of
34%. LC-MS (APCI): m/z=765.1(M+1)*. *H NMR (400 MHz, DMSO-ds) & 10.23 (s, 1H), 8.91 (s, 1H), 8.67 (s,
1H), 8.42 (s, 1H), 8.35-8.21 (m, 2H), 7.66 (d, J = 8.8 Hz, 2H), 7.33 (d, J = 8.6 Hz, 1H), 7.26 (d, J = 8.4 Hz, 2H),
6.82 (d, J = 8.4 Hz, 2H), 6.64-6.28 (m, 2H), 5.06 (s, 2H), 4.30 (s, 2H), 4.08 (s, 3H), 3.94 (m, 1H), 3.95-3.76 (m,
2H), 1.62 (d, J = 8.6 Hz, 3H).

[002067] Example 94 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-6-(2-(4-(6-fluoropyridin-
3-yDpyrimidin-2-yl)-2.4-dihydropyrazolo[3’,4°:3.4]cyclopenta[1,2-b]pyridin-7-y1)-4-methyl-3,4-dihydro-

1H-benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-94)

F/N\
~ ~
NN
R
N
\

N:«:} T-94

[002068] The following synthetic route was adopted:

T-94

[002069] Example 94 was prepared using compound T-3 and 2-chloro-4-(6-fluoropyridin-3-yl)pyrimidine as
the raw materials according to the method described in example 4, with a yield of 28%. LC-MS (APCI):
m/z=736.2(M+1)*. *H NMR (400 MHz, DMSO-ds) § 10.22 (s, 1H), 8.91 (s, 1H), 8.67 (s, 1H), 8.41 (s, 1H), 8.35-
8.21 (m, 4H), 7.66 (d, J = 8.8 Hz, 2H), 7.33 (d, J = 8.6 Hz, 1H), 7.26 (d, J = 8.4 Hz, 2H), 6.81 (d, J = 8.4 Hz,
2H), 5.06 (s, 2H), 4.30 (s, 2H), 4.15 (s, 3H), 3.94 (m, 1H), 3.88-3.76 (m, 2H), 1.64 (d, J = 8.6 Hz, 3H).
[002070] Example 95 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-6-(2-(4-(2-fluoropyridin-
3-yhpyrimidin-2-y1)-2 4-dihydropyrazolo[3’,4°:3,4]cyclopenta[1,2-b]pyridin-7-y1)-4-methyl-3,4-dihydro-
1H-benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-95)
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T-95
[002071] The following synthetic route was adopted:

T-95

[002072] Example 95 was prepared using compound T-3 and 2-chloro-4-(2-fluoropyridin-3-yl)pyrimidine as
the raw materials according to the method described in example 4, with a yield of 47%. LC-MS (APCI):
m/z=736.5(M+1)*. '"H NMR (400 MHz, DMSO-ds) & 10.23 (s, 1H), 8.91 (s, 1H), 8.67 (s, 1H), 8.41 (s, 1H), 8.35-
8.23 (m, 4H), 7.66 (d, J = 7.6 Hz, 2H), 7.33 (d, J = 8.6 Hz, 1H), 7.26 (d, J = 8.4 Hz, 2H), 6.81 (d, J = 8.4 Hz,
2H), 5.06 (s, 2H), 4.30 (s, 2H), 4.15 (s, 3H), 3.94 (m, 1H), 3.95-3.76 (m, 2H), 1.62 (d, J = 8.6 Hz, 3H).
[002073] Example 96 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-6-(2-(4-(5-fluoropyridin-
3-yhpyrimidin-2-yI)-2 4-dihydropyrazolo[3”,4°:3 4]cyclopental1,2-b]pyridin-7-y1)-4-methyl-3,4-dihydro-
1H-benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-96)

/N
/&)\(\
F ,\}\(N

Z
N
\

s




[002074] The following synthetic route was adopted:

N Cl
F N
Cl O
| N X
FF
N
H

Pd,(dba)s, t-Buxphos, Na,COz, DMF

T-96
[002075] Example 96 was prepared using compound T-3 and 2-chloro-4-(5-fluoropyridin-3-yl)pyrimidine as
the raw materials according to the method described in example 4, with a yield of 44%. LC-MS (APCI):
m/z=736.6(M+1)*. 'H NMR (400 MHz, DMSO-ds) & 10.23 (s, 1H), 8.91 (s, 1H), 8.67 (s, 1H), 8.41 (s, 1H), 8.35
(s, 1H), 8.26 (s, 1H), 8.22 (s, 1H), 7.66 (d, J = 8.8 Hz, 2H), 7.33 (d, J = 8.6 Hz, 1H), 7.26 (d, J = 8.4 Hz, 2H),
6.82 (d, J = 8.4 Hz, 2H), 5.06 (s, 2H), 4.30 (s, 2H), 3.94 (m, 1H), 3.95-3.76 (m, 2H), 1.63 (d, J = 8.6 Hz, 3H).
[002076] Example 97 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl-6-(2-(4-(5-fluoro-6-
methoxypyridin-3-yhpyrimidin-2-y)-2 4-dihydropyrazolo[3’,4°:3,4]cyclopenta[1,2-b]pyridin-7-yl)-4-

methyl-3,4-dihydro-1H-benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-97)

T-97
[002077] The following synthetic route was adopted:

_0 /N|
NN N._ClI
F | Cli_O
_N K
F F N
Pd,(dba)s, t-Buxphos, Na,CO3, DMF H

T-97
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[002078] Example 97 was prepared using compound T-3 and 2-chloro-4-(5-fluoro-6-methoxypyridin-3-
yl)pyrimidine as the raw materials according to the method described in example 4, with a yield of 46%. LC-
MS (APCI): m/z=766.7(M+1)*. 'H NMR (400 MHz, DMSO-ds) 5 10.22 (s, 1H), 8.91 (s, 1H), 8.67 (s, 1H), 8.41
(s, 1H), 8.35-8.21 (m, 3H), 7.66 (d, J = 8.8 Hz, 2H), 7.33 (d, J = 8.6 Hz, 1H), 7.26 (d, J = 8.4 Hz, 2H), 6.82 (d, J
=8.4 Hz, 2H), 5.06 (s, 2H), 4.30 (s, 2H), 4.13 (s, 3H), 3.94 (m, 1H), 3.95-3.76 (m, 2H), 1.62 (d, J = 8.6 Hz, 3H).
[002079] Example 98 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-6-(2-(4-(5-cyanopyridin-
3-yDpyrimidin-2-yl)-2.4-dihydropyrazolo[3’,4°:3.4]cyclopenta[1,2-b]pyridin-7-y1)-4-methyl-3,4-dihydro-

1H-benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-98)

N
|
NS \ ~
N
C N\(N
N
\

SO

[002080] The following synthetic route was adopted:

N Cl
NC Y
_N

Pd,(dba)s, t-Buxphos, Na,CO3, DMF

o9

T3 T-98

[002081] Example 98 was prepared using compound T-3 and 2-chloro-4-(5-cyanopyridin-3-yl)pyrimidine as
the raw materials according to the method described in example 4, with a yield of 36%. LC-MS (APCI):
m/z=743.2(M+1)*. 'H NMR (400 MHz, DMSO-ds) & 10.21 (s, 1H), 8.90 (s, 1H), 8.67 (s, 1H), 8.41 (s, 1H), 8.36
(s, 1H), 8.23 (s, 1H), 8.19 (s, 1H), 7.66 (d, J = 8.8 Hz, 1H), 7.33 (d, J = 8.6 Hz, 1H), 7.26 (d, J = 8.4 Hz, 2H),
6.82 (d, J = 8.4 Hz, 2H), 5.06 (s, 2H), 4.30 (s, 2H), 3.92 (m, 1H), 3.95-3.76 (m, 2H), 1.63 (d, J = 8.6 Hz, 3H).

[002082] Example 99 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-6-(2-(4-(6-cyanopyridin-
3-yDpyrimidin-2-y)-2.4-dihydropyrazolo[3’,4°:3.4]cyclopenta[1,2-b]pyridin-7-y)-4-methyl-3,4-dihydro-

1H-benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-99)
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T-99
[002083] The following synthetic route was adopted:

X N Cl
S
_N

Pd,(dba)s, t-Buxphos, Na,CO3, DMF

T-99

[002084] Example 99 was prepared using compound T-3 and 2-chloro-4-(6-cyanopyridin-3-yl)pyrimidine as
the raw materials according to the method described in example 4, with a yield of 32%. LC-MS (APCI):
m/z=743.2(M+1)*. '"H NMR (400 MHz, DMSO-ds) & 10.23 (s, 1H), 8.90 (s, 1H), 8.67 (s, 1H), 8.41 (s, 1H), 8.35-
8.21 (m, 3H), 7.66 (d, J = 8.8 Hz, 2H), 7.33 (d, J = 8.6 Hz, 1H), 7.26 (d, J = 8.4 Hz, 2H), 6.82 (d, J = 8.6 Hz,
2H), 5.06 (s, 2H), 4.30 (s, 2H), 4.15 (s, 3H), 3.94 (m, 1H), 3.92-3.76 (m, 2H), 1.66 (d, J = 8.6 Hz, 3H).
[002085] Example 100 Preparation of (R)-6-(2-([4,5’-bipyrimidin]-2-yl)-2 4-
dihydropyrazolo[3’,4’:3 4]cyclopenta[1,2-b]pyridin-7-yl)-N-(4-(chlorodifluoromethoxy)phenyl)-4-

methyl-3,4-dihydro-1H-benzo[4,5]limidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-100)




[002086] The following synthetic route was adopted:

N
]
N N.__ClI
I cl_O
_N x
F F
Pd,(dba)s, t-Buxphos, Na,CO3, DMF H

T-100
[002087] Example 100 was prepared using compound T-3 and 4-(pyrimidin-5-yl)-2-chloropyrimidine as the
raw materials according to the method described in example 4, with a yield of 18%. LC-MS (APCI):
m/z=719.7(M+1)*. *H NMR (400 MHz, DMSO-ds) § 10.21 (s, 1H), 8.90 (s, 1H), 8.67 (s, 1H), 8.41 (s, 1H), 8.31
(s, 1H), 8.16 (s, 1H), 8.02-7.87 (m, 2H), 7.66 (d, J = 8.8 Hz, 2H), 7.33 (d, J = 8.6 Hz, 1H), 7.26 (d, J = 8.4 Hz,
2H), 6.82 (d, J = 8.4 Hz, 2H), 5.06 (s, 2H), 4.30 (s, 2H), 4.15 (s, 3H), 3.94 (m, 1H), 3.95-3.76 (m, 2H), 1.64 (d,
J=28.6 Hz, 3H).
[002088] Example 101 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-6-(2-(5-
isopropylpyrimidin-2-yD-2.4-dihydropyrazolo[3’.4’:3,4]cyclopenta[1,2-b]pyridin-7-yD-4-methyl-3.4-

dihydro-1H-benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-101)

T-101
[002089] The following synthetic route was adopted:
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N Cl
Y
_N

Pd,(dba)s, t-Buxphos, Na,CO3, DMF

T-101

[002090] Example 101 was prepared using compound T-3 and 2-chloro-5-isopropylpyrimidine as the raw
materials according to the method described in example 4, with a yield of 74%. LC-MS (APCI):
m/z=683.4(M+1)*. 'H NMR (400 MHz, DMSO-ds) & 10.23 (s, 1H), 8.91 (s, 1H), 8.67 (s, 1H), 8.41 (s, 1H), 8.30
(s, 1H), 7.68 (s, 1H), 7.33 (d, J = 8.6 Hz, 1H), 7.26 (d, J = 8.4 Hz, 2H), 6.82 (d, J = 8.4 Hz, 2H), 5.06 (s, 2H),
4.30 (s, 2H), 3.94 (m, 1H), 3.95-3.76 (m, 2H), 2.37 (m, 1H), 1.62 (d, J = 8.6 Hz, 3H), 1.44 (d, J = 6.4 Hz, 6H).
[002091] Example 102 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-6-(2-(1-
methyl-1H-imidazol-2-y-2.4-dihydropyrazolo[3’.4’:3.4]cyclopenta[1,2-b]pyridin-7-yD-3.4-dihydro-1H-
benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-102)
/N?N

Y
N
\

s

a
O  T-102

[002092] The following synthetic route was adopted:

/

[N/>_Br C|><o
N FF \©\H

Pd,(dba)s, t-Buxphos, Na,CO3;, DMF

T-102

[002093] Example 102 was prepared using compound T-3 and 1-methyl-2-bromoimidazole as the raw materials
according to the method described in example 4, with a yield of 8%. LC-MS (APCI): m/z=643.5(M+1)*. H
NMR (400 MHz, DMSO-ds) & 10.22 (s, 1H), 8.92 (s, 1H), 8.67 (s, 1H), 8.41 (s, 1H), 8.30-8.14 (m, 3H), 7.68 (s,
1H), 7.33 (d, J = 8.6 Hz, 1H), 7.26 (d, J = 8.4 Hz, 2H), 6.82 (d, J = 8.4 Hz, 2H), 5.06 (s, 2H), 4.30 (s, 2H), 3.94
(m, 1H), 3.95-3.76 (m, 2H), 3.26 (s, 3H), 1.64 (d, J = 8.6 Hz, 3H).
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[002094] Example 103 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-6-(2-(6-cyanopyridazin-
3-vD-2,4-dihydropyrazolo[3’.4’:3,4]cyclopental1,2-b]pyridin-7-y)-4-methyl-3,4-dihydro-1H-
benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-103)

NC

N
|

S
N A
N

a
9 T-103

[002095] The following synthetic route was adopted:

C|—<lj>—CN

Pdj(dba)s, t-Buxphos, Na,CO3, DMF

T-103

[002096] Example 103 was prepared using compound T-3 and 3-chloro-6-cyanopyridazine as the raw materials
according to the method described in example 4, with a yield of 11%. LC-MS (APCI): m/z=666.4(M+1)*. H
NMR (400 MHz, DMSO-dg) & 10.23 (s, 1H), 8.93 (s, 1H), 8.67 (s, 1H), 8.41 (s, 1H), 8.30 (s, 1H), 7.68 (s, 1H),
7.33 (d, J = 8.6 Hz, 2H), 7.26 (d, J = 8.4 Hz, 2H), 6.82 (d, J = 8.4 Hz, 2H), 5.06 (s, 2H), 4.30 (s, 2H), 3.94 (m,
1H), 3.91-3.76 (m, 2H), 1.63 (d, J = 8.6 Hz, 3H).

[002097] Example 104 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-6-(2-(6-
methylpyridazin-3-yl)-2,4-dihydropyrazolo[3’,4’:3 4]cyclopenta[1,2-b]pyridin-7-yl)-3.,4-dihydro-1H-
benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound  T-104-A) and _ (R)-N-(4-

(chlorodifluoromethoxy)phenyl)-4-methyl-6-(1-(6-methylpyridazin-3-yl)-1.4-
dihydropyrazolo[3’.4’:3,4]cyclopental1,2-b]pyridin-7-y1)-3,4-dihydro-1H-benzo[4,5]imidazo[2,1-

c][1,4]oxazine-8-carboxamide (compound T-104-B)
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T-104-A and
[002098] The following synthetic route was adopted:

N=N
Clv C|F><Fo

Pdy(dba);, t-Buxphos, Na,CO3, DMF

T-104-A

[002099] Compounds T-104-A and T-104-B were prepared using compound T-3 and 3-chloro-6-
methylpyridazine as the raw materials according to the method described in example 4, with yields of 9% and
27%, respectively. Compound T-104-A: LC-MS (APCI): m/z=655.4(M+1)*. 'H NMR (400 MHz, DMSO-ds) &
10.22 (s, 1H), 8.90 (s, 1H), 8.67 (s, 1H), 8.41 (s, 1H), 8.30 (s, 1H), 7.33 (d, J = 8.6 Hz, 2H), 7.26 (d, J = 8.4 Hz,
2H), 6.82 (d, J = 8.4 Hz, 2H), 5.06 (s, 2H), 4.30 (s, 2H), 3.94 (m, 1H), 3.95-3.76 (m, 2H), 2.33 (s, 3H), 1.62 (d,
J=8.6 Hz, 3H).

[002100] Compound T-104-B: LC-MS (APCI): m/z=655.2(M+1)*. *H NMR (400 MHz, DMSO-ds) & 10.23 (s,
1H), 8.91 (s, 1H), 8.67 (s, 1H), 8.41 (s, 1H), 8.30 (s, 1H), 7.33 (d, J = 8.6 Hz, 2H), 7.26 (d, J = 8.4 Hz, 2H), 6.83
(d, J=8.4 Hz, 2H), 5.06 (s, 2H), 4.30 (s, 2H), 3.94 (m, 1H), 3.92-3.76 (m, 2H), 2.34 (s, 3H), 1.65 (d, J = 8.6 Hz,
3H).

[002101] Example 105 Preparation _of  (R)-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-6-(2-
(pyrimidin-2-yI)-2 4-dihydropyrazolo[3’,4’:3,4]cyclopenta[1,2-b]pyridin-7-yl-4,4-d5)-3,4-dihydro-1H-

benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-105)

T-105
[002102] The following synthetic route was adopted:
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CH3OD, K2CO3 F F \©\
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e
T-105 o

[002103] Compound T-65 (100 mg, 0.16 mmol), potassium carbonate (22 mg, 0.32 mmol) and deuterated

methanol (5 mL) were added to a reaction flask. The mixture was stirred and reacted at room temperature

T-65

overnight. The conversion was completed under the in-process control by LC-MS. The mixture was concentrated
to remove the solvent. The residue was purified by silica gel column chromatography to give 71 mg of an off-
white solid, with a yield of 71%. LC-MS (APCI): m/z=643.3 (M+1)*. 'H NMR (400 MHz, DMSO-ds) & 10.23
(s, 1H), 8.92 (s, 1H), 8.67 (s, 1H), 8.41 (s, 1H), 8.30 (s, 1H), 7.85-7.47 (m, 3H), 7.33 (d, J = 8.6 Hz, 1H), 7.26
(d, J = 8.4 Hz, 2H), 6.82 (d, J = 8.4 Hz, 2H), 5.01 (s, 2H), 4.31 (s, 2H), 3.94 (m, 1H), 3.92-3.76 (m, 2H), 1.63
(d, J=8.6 Hz, 3H).

[002104] Example 106 Preparation of (4R)-N-(4-(chlorodifluoromethoxy)phenyl)-6-(4-hydroxy-2-
(pyrimidin-2-yl)-2,4-dihydropyrazolo[3’.4’:3 4]cyclopenta[1,2-b]pyridin-7-yl)-4-methyl-3,4-dihydro-1H-

benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-106)

\(

T-106
y & 1

N\Yu c_0 o
‘ N FF
{ Pdy(dba)s, t-Buxphos, Na,CO,, DMF

N{Wo

Ch_O o
FF
NaBHj, CH3OH N
_NaBHs CHiOH

H

I=

T-106

[002106] Step 1: Synthesis of compound (R)-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-6-(4-oxo-2-

(pyrimidin-2-yl)-2,4-dihydropyrazolo[3’,4°:3,4]cyclopenta[1,2-b]pyridin-7-yl)-3,4-dihydro-1H-

benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide

[002107] Compound T-60 (104 mg, 0.18 mmol), 2-chloropyrimidine (61 mg, 0.54 mmol),

tris(dibenzylideneacetone)dipalladium(0) (18 mg, 0.02 mmol), 2-di-tert-butylphosphino-2’,4’,6’-
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triisopropylbiphenyl (17 mg, 0.04 mmol), sodium carbonate (57 mg, 0.54 mmol) and anhydrous DMF (3 mL)
were added to a reaction flask. The mixture was purged with nitrogen for 5 minutes. The mixture was
microwaved and heated to 90 °C, and reacted for 3 hours. The reaction was monitored by TLC until it was
completed. The resulting mixture was concentrated, and purified by silica gel column chromatography to give
75 mg of a product, with a yield of 64%. LC-MS(APCI): m/z=655.4 (M+1)*.

[002108] Step 2: Synthesis of compound T-106

[002109] (R)-N-(4-(Chlorodifluoromethoxy)phenyl)-4-methyl-6-(4-oxo-2-(pyrimidin-2-yl)-2,4-
dihydropyrazolo[3’,4":3,4]cyclopenta[1,2-b]pyridin-7-yl)-3,4-dihydro-1H-benzo[4,5]imidazo[2,1-
c][1,4]oxazine-8-carboxamide (75 mg, 0.11 mmol) was dissolved in 5 mL of methanol, and sodium borohydride
(8.5 mg, 0.22 mmol) was added. The mixture was stirred and reacted at room temperature for 1 hour. The reaction
was monitored by TLC until it was completed. The mixture was concentrated to remove the solvent. The residue
was purified by silica gel column chromatography to give 32 mg of an off-white solid, with a yield of 45%. LC-
MS (APCI): m/z=657.3 (M+1)*. *"H NMR (400 MHz, DMSO-ds) 5 10.22 (s, 1H), 8.91 (s, 1H), 8.67 (s, 1H), 8.41
(s, 1H), 8.30 (s, 1H), 7.85-7.47 (m, 3H), 7.33 (d, J = 8.6 Hz, 1H), 7.26 (d, J = 8.4 Hz, 2H), 6.82 (d, J = 8.4 Hz,
2H), 6.01 (s, 1H), 4.30 (s, 2H), 3.94 (m, 1H), 3.95-3.76 (m, 2H), 1.63 (d, J = 8.6 Hz, 3H).

[002110] Example 107 Preparation _of  (4R)-N-(4-(chlorodifluoromethoxy)phenyl)-6-(4-fluoro-2-
(pyrimidin-2-yl)-2 4-dihydropyrazolo[3’,4’:3,4]cyclopenta[1,2-blpyridin-7-yl)-4-methyl-3,4-dihydro-1H-
benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-107)

T-107

T-106

T-107

[002112] T-106 (80 mg, 0.12 mmol) was dissolved in 5 mL of anhydrous dichloromethane, and the mixture was
cooled to -78 °C. DAST (30 mg, 0.18 mmol) was added under nitrogen. The resulting mixture was stirred and

reacted at a low temperature for 3 to 4 hours. The reaction was monitored by TLC until it was completed. 5 mL
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of water was added to quench the reaction. The organic phase was separated, concentrated, and then purified by
silica gel column chromatography to give 31 mg of an off-white solid, with a yield of 39%. LC-MS (APCI):
m/z=659.4 (M+1)*. 'H NMR (400 MHz, DMSO-ds) & 10.23 (s, 1H), 8.92 (s, 1H), 8.67 (s, 1H), 8.41 (s, 1H),
8.30 (s, 1H), 7.85-7.47 (m, 3H), 7.33 (d, J = 8.6 Hz, 1H), 7.26 (d, J = 8.4 Hz, 2H), 6.82 (d, J = 8.4 Hz, 2H), 6.33
(d, J=12.2 Hz, 1H), 4.31 (s, 2H), 3.94 (m, 1H), 3.95-3.76 (m, 2H), 1.63 (d, J = 8.6 Hz, 3H).

[002113] Example 108 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-6-(2,4-
dihydroindeno[1,2-c]pyrazol-7-yl)-4-methyl-3,4-dihydro-1H-benzo[4,5]imidazo[2,1-c][1.4]oxazine-8-

carboxamide (compound T-108)

T-108
[002114] The foIIowing synthetic route was adopted:

o ~ )\ o _THP

N~
Br N— _NHaNH, HCI m Dlhydropyran THF  Br ,N
_

toluene EtOH reflux

oH N-y TH ( (/R)> C|><o
BoPiny, Pd(dppf)Cly, KOAC HO/BW ) F
1,4-dioxane Pd(dppf)Cl,, NagCOs, DMF

T-108
[002115] Step 1: Synthesis of compound (Z)-6-bromo-2-((dimethylamino)methylene)-2,3-dihydro-1H-inden-1-
one
[002116] 6-Bromo-2,3-dihydro-1H-inden-1-one (1.1 g, 5.2 mmol) and N,N-dimethylformamide dimethyl acetal
(930 mg, 7.8 mmol) were dissolved in 25 mL of anhydrous toluene. The mixture was heated to 110 °C, stirred
and reacted overnight. The reaction was monitored by TLC until it was completed. The mixture was concentrated
to remove the solvent. The residue was purified by silica gel column chromatography to give 1.17 g of a light
yellow solid, with a yield of 85%. LC-MS (APCI): m/z=266.4 (M+1)".
[002117] Step 2: Synthesis of compound 7-bromo-2,4-dihydroindeno[1,2-c]pyrazole
[002118] (Z)-6-Bromo-2-((dimethylamino)methylene)-2,3-dihydro-1H-inden-1-one (1.17 g, 4.4 mmol) and

hydrazine hydrochloride (603 mg, 8.8 mmol) were dissolved in 20 mL of anhydrous ethanol. The mixture was
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heated to 70 °C, stirred and reacted under nitrogen for 12 hours. The reaction was monitored by TLC until it was
completed. The mixture was concentrated to remove the solvent. The residue was purified by silica gel column
chromatography to give 0.86 g of a light yellow solid, with a yield of 78%. LC-MS (APCI): m/z=235.2 (M+1)".
[002119] Step 3: Synthesis of compound 7-bromo-2-(tetrahydro-2H-pyran-2-yl)-2,4-dihydroindeno[1,2-
C]pyrazole

[002120] 7-Bromo-2,4-dihydroindeno[1,2-c]pyrazole (860 mg, 3.66 mmol) and dihydropyran (615 mg, 7.32
mmol) were dissolved in 10 mL of anhydrous tetrahydrofuran. The mixture was stirred and reacted at room
temperature for 2 to 3 hours. The reaction was monitored by TLC until it was completed. The mixture was
concentrated to remove the solvent. The residue was purified by silica gel column chromatography to give 1.12
g of a light yellow solid, with a yield of 96%. LC-MS (APCI): m/z=319.4 (M+1)".

[002121] Step 4: Synthesis of compound (2-(tetrahydro-2H-pyran-2-yl)-2,4-dihydroindeno[1,2-c]pyrazol-7-
yl)boronic acid

[002122] 7-Bromo-2-(tetrahydro-2H-pyran-2-yl)-2,4-dihydroindeno[1,2-c]pyrazole (0.99 g, 3.1 mmol),
bis(pinacolato)diboron (2.4 g, 9.3 mmol), [1,1’-bis(diphenylphosphino)ferrocene]dichloropalladium(ll) (117 mg,
0.16 mmol), potassium acetate (0.6 g, 6.2 mmol) and anhydrous 1,4-dioxane (10 mL) were added to a reaction
flask. The mixture was microwaved and heated to 100 °C, and reacted for 2 hours. The reaction was monitored
by TLC until it was completed. The reaction solution was concentrated, and then purified by silica gel column
chromatography to give 742 mg of product, with a yield of 84%. LC-MS (APCI): m/z=285.7 (M+1)*.

[002123] Step 5: Synthesis of compound (4R)-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-6-(2-
(tetrahydro-2H-pyran-2-yl)-2,4-dihydroindeno[1,2-c]pyrazol-7-yl)-3,4-dihydro-1H-benzo[4,5]imidazo[2,1-
c][1,4]oxazine-8-carboxamide

[002124] Intermediate compound A-9 (189 mg, 0.39 mmol), 2-(tetrahydro-2H-pyran-2-yl)-2,4-
dihydroindeno[1,2-c]pyrazol-7-yl)boronic acid (167 mg, 0.588 mmol), [1,1°-
bis(diphenylphosphino)ferrocene]dichloropalladium(1l) (32 mg, 0.02 mmol), sodium carbonate (125 mg, 1.18
mmol) and anhydrous DMF (5 mL) were added to a reaction flask. The mixture was purged with nitrogen for 5
minutes. The mixture was microwaved and heated to 90 °C, and reacted for 1 hour. The reaction was monitored
by TLC until it was completed. The resulting mixture was concentrated, and purified by silica gel column
chromatography to give 110 mg of product, with a yield of 44%. LC-MS(APCI): m/z=646.7 (M+1)".

[002125] Step 6: Synthesis of compound T-108

[002126] (4R)-N-(4-(Chlorodifluoromethoxy)phenyl)-4-methyl-6-(2-(tetrahydro-2H-pyran-2-yl)-2,4-
dihydroindeno[1,2-c]pyrazol-7-yl)-3,4-dihydro-1H-benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (110
mg, 0.17 mmol) was dissolved in 5 mL of anhydrous dichloromethane, and 1 mL of trifluoroacetic acid was
added. The mixture was stirred and reacted at room temperature for 1 to 2 hours. The reaction was monitored by
TLC until it was completed. The mixture was concentrated to remove the solvent, and dichloromethane was
added. The resulting mixture was washed with saturated aqueous solution of sodium bicarbonate three times.
The organic phase was concentrated, and then purified by silica gel column chromatography to give 68 mg of a
white solid, with a yield of 71%. LC-MS(APCI): m/z=562.1 (M+1)*. 1H NMR (400 MHz, DMSO-dg)  10.23
(s, 1H), 8.92 (s, 1H), 8.67 (s, 1H), 8.41 (s, 1H), 8.30 (s, 1H), 7.47-7.38 (m, 3H), 7.33 (d, J = 8.6 Hz, 1H), 7.26
(d, J = 8.4 Hz, 2H), 6.82 (d, J = 8.4 Hz, 2H), 4.31 (s, 2H), 4.15 (s, 2H), 3.94 (m, 1H), 3.95-3.76 (m, 2H), 1.63
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(d, J=8.6 Hz, 3H).
[002127] Example 109 Preparation _of _ (R)-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-6-(2-
(pyrimidin-2-yN-2,4-dihydroindeno[1,2-c]pyrazol-7-yl)-3.4-dihydro-1H-benzo[4,5]imidazo[2,1-

c][1,4]oxazine-8-carboxamide (compound T-109)

N_-Cl
&jN/ CIF><FO\©\

Pd,(dba)s, t-Buxphos, Na,CO3, DMF

T-108 T-109

[002129] Example T-109 was prepared using compound T-108 and 2-chloropyrimidine as the raw materials
according to the method described in example 4, with a yield of 66%. LC-MS (APCI): m/z=640.4(M+1)*. 1H
NMR (400 MHz, DMSO-ds) & 10.23 (s, 1H), 8.92 (s, 1H), 8.67 (s, 1H), 8.41 (s, 1H), 8.30 (s, 1H), 7.85-7.40 (m,
4H), 7.33 (d, J = 2.5 Hz, 2H), 7.26 (d, J = 8.4 Hz, 2H), 6.82 (d, J = 8.4 Hz, 2H), 4.31 (s, 2H), 4.18 (s, 2H), 3.94
(m, 1H), 3.95-3.76 (m, 2H), 1.64 (d, J = 8.6 Hz, 3H).

[002130] Example 110 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl-6-(2-isopropyl-2,4-
dihydroindeno[1,2-c]pyrazol-7-yl)-4-methyl-3,4-dihydro-1H-benzo[4,5]imidazo[2,1-c][1.4]oxazine-8-

carboxamide (compound T-110)

T-110
[002131] The following synthetic route was adopted:
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N~ il )\ OH )\
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_ Br\©li§/'/‘l B,Piny, Pd(dppf)Cl, B ;N
= T TRV ho _
K,CO3, DMF KOAc, 1,4-dioxane

Pd(dppf)Cly, Na,CO3, DMF

T-110

[002132] Step 1: Synthesis of compound 7-bromo-2-isopropyl-2,4-dihydroindeno[1,2-c]pyrazole

[002133] 7-Bromo-2,4-dihydroindeno[1,2-c]pyrazole (2.34 g, 10 mmol), 2-bromopropane (1.83 g, 15 mmol)
and potassium carbonate (2.76 g, 20 mmol) were dissolved in 15 mL of anhydrous DMF. The mixture was heated
to 50 °C, stirred and reacted overnight. The reaction was monitored by TLC until it was completed. The mixture
was diluted with added water. The resulting mixture was extracted with ethyl acetate 3 to 4 times. The organic
phases were combined, washed with saturated brine, concentrated, and then purified by silica gel column
chromatography to give 1.87 g of an off-white solid, with a yield of 68%. LC-MS (APCI): m/z=277.3 (M+1)*.
[002134] Step 2: Synthesis of compound (2-isopropyl-2,4-dihydroindeno[1,2-c]pyrazol-7-yl)boronic acid
[002135] 7-Bromo-2-isopropyl-2,4-dihydroindeno[1,2-c]pyrazole (0.86 g, 3.1 mmol), bis(pinacolato)diboron
(2.4 g, 9.3 mmol), [1,1’-bis(diphenylphosphino)ferrocene]dichloropalladium(ll) (117 mg, 0.16 mmol) and
potassium acetate (0.6 g, 6.2 mmol) were dissolved in 10 mL of anhydrous 1,4-dioxane. The mixture was
microwaved and heated to 100 °C, and reacted for 2 hours. The reaction was monitored by TLC until it was
completed. The reaction solution was concentrated, and then purified by silica gel column chromatography to
give 427 mg of product, with a yield of 57%. LC-MS (APCI): m/z=243.5 (M+1)*.

[002136] Step 3: Synthesis of compound T-110

[002137] Intermediate compound A-9 (189 mg, 0.39 mmol), (2-isopropyl-2,4-dihydroindeno[1,2-c]pyrazol-7-
yl)boronic acid (142 mg, 0.588 mmol), [1,1’-bis(diphenylphosphino)ferrocene]dichloropalladium(Il) (32 mg,
0.02 mmol), sodium carbonate (125 mg, 1.18 mmol) and anhydrous DMF (5 mL) were added to a reaction flask.
The mixture was purged with nitrogen for 5 minutes. The mixture was microwaved and heated to 90 °C, and
reacted for 1 hour. The reaction was monitored by TLC until it was completed. Then, the resulting mixture was
concentrated, and purified by silica gel column chromatography to give 80 mg of product, with a yield of 34%.
LC-MS (APCI): m/z=604.7 (M+1)*. *H NMR (400 MHz, DMSO-ds) 5 10.23 (s, 1H), 8.92 (s, 1H), 8.67 (s, 1H),
8.41 (s, 1H), 8.30 (s, 1H), 7.32 (d, J = 2.5 Hz, 2H), 7.26 (d, J = 8.4 Hz, 2H), 6.82 (d, J = 8.4 Hz, 2H), 4.31 (s,
2H), 4.18 (s, 2H), 3.94 (m, 1H), 3.95-3.76 (m, 2H), 3.55 (m ,1H), 1.64 (d, J = 8.6 Hz, 3H), 1.47 (d, J = 4.5 Hz,
6H).

[002138] Example 111 Preparation of (R)-6-(2-amino-8H-indeno[1,2-d]thiazol-5-y)-N-(4-
(chlorodifluoromethoxy)phenyl)-4-methyl-3,4-dihydro-1H-benzo[4,5]imidazo[2,1-c][1.4]oxazine-8-

carboxamide (compound T-111)
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T-111
[002139] The following synthetic route was adopted:

0
Br
\Cé NBS, AcOH Brw HoN
—_— Br
CHSCN
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N
H

s
B~g

Pd(dppf)Cly, Na,CO3, DMF

T-111
[002140] Step 1: Synthesis of compound 2,6-dibromo-2,3-dihydro-1H-inden-1-one
[002141] 6-Bromo-2,3-dihydro-1H-inden-1-one (2.1 g, 10 mmol) was dissolved in 10 mL of acetic acid. NBS
(1.87 g, 10.5 mmol) was added in batches in an ice bath. After the addition was completed, the mixture was
warmed to room temperature, stirred and reacted for 2 to 4 hours. The reaction was monitored by TLC until it
was completed. Water was added to quench the reaction. The resulting mixture was extracted with
dichloromethane 3 to 4 times. The organic phases were combined, washed successively with saturated aqueous
solution of sodium bicarbonate and saturated brine, concentrated, and then purified by silica gel column
chromatography to give 1.81 g of a light yellow oily liquid, with a yield of 63%. LC-MS (APCI): m/z=289.3
(M+1)*,
[002142] Step 2: Synthesis of compound 5-bromo-8H-indeno[1,2-d]thiazol-2-amine
[002143] 2,6-Dibromo-2,3-dihydro-1H-inden-1-one (1.81 g, 6.3 mmol), thiourea (0.72 g, 9.4 mmol) and
acetonitrile (10 mL) were added to a reaction flask. The mixture was heated to 70 °C, stirred and reacted
overnight. The reaction was monitored by TLC until it was completed. The mixture was concentrated to remove
the solvent. The residue was purified by silica gel column chromatography to give 637 mg of a yellow solid,
with a yield of 38%. LC-MS (APCI): m/z=267.2 (M+1)*.
[002144] Step 3: Synthesis of compound T-111
[002145] (R)-N-(4-(Chlorodifluoromethoxy)phenyl)-4-methyl-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)-3,4-dihydro-1H-benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (208 mg, 0.39 mmol), 5-bromo-8H-
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indeno[1,2-d]thiazol-2-amine (156 mg, 0.588 mmol), [1,1°-
bis(diphenylphosphino)ferrocene]dichloropalladium(ll) (32 mg, 0.02 mmol), sodium carbonate (125 mg, 1.18
mmol) and anhydrous DMF (5 mL) were added to a reaction flask. The mixture was purged with nitrogen for 5
minutes. The mixture was microwaved and heated to 90 °C, and reacted for 1 hour. The reaction was monitored
by TLC until it was completed. The resulting mixture was concentrated, and purified by silica gel column
chromatography to give 46 mg of product, with a yield of 20%. LC-MS (APCI): m/z=594.7 (M+1)*. *H NMR
(400 MHz, DMSO-ds) & 10.23 (s, 1H), 8.93 (s, 1H), 8.67 (s, 1H), 8.42 (s, 1H), 8.30-8.14 (m, 2H), 7.26 (d, J =
8.4 Hz, 2H), 6.82 (d, J = 8.4 Hz, 2H), 4.31 (s, 2H), 3.66 (s, 2H), 3.93-3.76 (m, 2H), 3.55 (m, 1H), 1.63 (d, J =
8.6 Hz, 3H).

[002146] Example 112  Preparation _of  (R)-6-(2-acetamido-8H-indeno[1,2-d]thiazol-5-y)-N-(4-
(chlorodifluoromethoxy)phenyl)-4-methyl-3,4-dihydro-1H-benzo[4,5]imidazo[2,1-c][1.4]oxazine-8-

carboxamide (compound T-112)

o

H

A

S

p—

T-112
[002147] The following synthetic route was adopted:

DCM

N\ N
T-111 :
o T-112 3

[002148] Compound T-111 (80 mg, 0.13 mmol) was dissolved in anhydrous dichloromethane (5 mL). Acetic
anhydride (20 mg, 0.19 mmol) was added in an ice bath, and then a catalytic amount of DMAP was added. The

mixture was stirred and reacted at room temperature for 2 to 4 hours. The reaction was monitored by TLC until
it was completed. Water was added to quench the reaction. The organic phase was separated, concentrated, and
then purified by silica gel column chromatography to give 59 mg of a target product, with a yield of 72%. LC-
MS (APCI): m/z=636.7 (M+1)*. *"H NMR (400 MHz, DMSO-ds) 5 10.22 (s, 1H), 8.91 (s, 1H), 8.67 (s, 1H), 8.43
(s, 1H), 8.30-8.10 (m, 2H), 7.26 (d, J = 8.4 Hz, 2H), 6.82 (d, J = 8.4 Hz, 2H), 4.31 (s, 2H), 3.66 (s, 2H), 3.93-
3.76 (m, 2H), 3.55 (m, 1H), 2.55 (s, 3H), 1.61 (d, J = 8.6 Hz, 3H).

[002149] Example 113 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-6-(8H-indeno[1,2-
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d]thiazol-5-yI)-4-methyl-3.,4-dihydro-1H-benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide
(compound T-113)

T-113
[002150] The following synthetic route was adopted:
H,N
N)\S
ClXO
FF \©\ O Isoamyl nitrite

N=( ® N= ‘
T-111 ‘ﬁ/ g ‘ﬁ/
d T-113 g

[002151] Compound T-111 (100 mg, 0.17 mmol) and isoamyl nitrite (40 mg, 0.34 mmol) were dissolved in 5

mL of anhydrous THF. The mixture was heated to reflux, stirred and reacted under nitrogen overnight. The
reaction was monitored by TLC until it was completed. The mixture was concentrated to remove the solvent.
The residue was purified by silica gel column chromatography to give 27.5 mg of a target product, with a yield
of 28%. LC-MS (APCI): m/z=579.8 (M+1)*. 'H NMR (400 MHz, DMSO-ds) § 10.23 (s, 1H), 8.91 (s, 1H), 8.64
(s, 1H), 8.41 (s, 1H), 8.30-8.14 (m, 2H), 7.26 (d, J = 8.4 Hz, 2H), 6.82 (d, J = 8.4 Hz, 2H), 4.31 (s, 2H), 3.66 (s,
2H), 3.93-3.76 (m, 2H), 3.55 (m, 1H), 1.64 (d, J = 8.6 Hz, 3H).

[002152] Example 114 Preparation of (R)-6-(2-amino-4H-thiazolo[4’,5°:3,4]cyclopenta[1,2-b]pyridin-7-
yI)-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-3,4-dihydro-1H-benzo[4,5]imidazo[2,1-

c][1,4]oxazine-8-carboxamide (compound T-114)

T-114
[002153] The following synthetic route was adopted:
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[002154] Compound T-114 was prepared using 3-bromo-6,7-dihydro-5H-cyclopenta[b]pyridin-5-one as the

raw material via a three-step reaction according to the synthetic method of compound T-111, with an overall
yield of 18%. LC-MS (APCI): m/z=595.1 (M+1)*. *H NMR (400 MHz, DMSO-ds) 5 10.22 (s, 1H), 8.93 (s, 1H),
8.67 (s, 1H), 8.42 (s, 1H), 8.14 (s, 1H), 7.26 (d, J = 8.3 Hz, 2H), 6.82 (d, J = 8.4 Hz, 2H), 4.31 (s, 2H), 3.66 (s,
2H), 3.93-3.76 (m, 2H), 3.52 (m, 1H), 1.64 (d, J = 8.6 Hz, 3H).

[002155] Example 115 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-6-(pyrazin-2-
yI)-3.4-dihydro-1H-benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (compound T-115)

CIXO o /N |
F F x
N N
H

L
O T-115

[002156] The following synthetic route was adopted:

Cl<_©O N

\Q J\@ BaPing, P(dppNC,, KOAC J\@ FF \Qﬁj\@g@
®  tedome (R) PaGpoNCl TBAF, THF N
86 =y
[002157] Step 1: Synthesis of compound (R)-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-6-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)-3,4-dihydro-1H-benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide
[002158] Intermediate compound A-9 (1.5 g, 3.1 mmol), bis(pinacolato)diboron (2.4 g, 9.3 mmol), [1,1’-
bis(diphenylphosphino)ferrocene]dichloropalladium(ll) (117 mg, 0.16 mmol) and potassium acetate (0.6 g, 6.2
mmol) were added to a reaction flask, and the mixture was dissolved in 10 mL of anhydrous 1,4-dioxane. The
mixture was microwaved and heated to 100 °C, and reacted for 2 hours. The reaction was monitored by TLC
until it was completed. The reaction solution was concentrated, and then purified by silica gel column
chromatography to give 578 mg of product, with a yield of 35%. LC-MS (APCI): m/z=534.7 (M+1)*.
[002159] Step 2: Synthesis of compound T-115
[002160] (R)-N-(4-(Chlorodifluoromethoxy)phenyl)-4-methyl-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)-3,4-dihydro-1H-benzo[4,5]imidazo[2,1-c][1,4]oxazine-8-carboxamide (208 mg, 0.39 mmol), 2-
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iodopyrazine (92.9 mg, 0.588 mmol), [1,1’-bis(diphenylphosphino)ferrocene]dichloropalladium(ll) (32 mg,
0.02 mmol), tetrabutylammonium fluoride (1.2 mL, 1.2 mmol) and 5 mL of tetrahydrofuran were added to a
reaction flask. The mixture was purged with nitrogen for 5 minutes. The mixture was microwaved and heated to
70 °C, and reacted for 1 hour. The reaction was monitored by TLC until it was completed. The resulting mixture
was concentrated, and purified by silica gel column chromatography to give 136 mg of product, with a yield of
72%. LC-MS (APCI): m/z=486.1 (M+1)*."H NMR (400 MHz, DMSO-dg) 5 10.21 (s, 1H), 8.86 — 8.79 (m, 2H),
8.74 - 8.71 (m, 1H), 8.63 (d, J = 2.5 Hz, 1H), 8.25 (d, J = 2.3 Hz, 1H), 7.86 (d, J = 9.0 Hz, 2H), 7.32 (d, J = 8.8
Hz, 2H), 4.94 (s, 2H), 3.52 (m, 1H), 3.22 (m, 2H), 1.86 (d, J = 8.6 Hz, 3H).

[002161] Example 116 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-6-(pyrazin-2-
yI)-3.4-dihydro-2H-benzo[4,5]imidazo[2,1-c][1,3]thiazine-8-carboxamide (compound T-116)

el k@gj
F F N
N N
H S
=)
S T-116

[002162] The following synthetic route was adopted:

\©\ B;Plnz Pd(dppf)Cl,, KOAC \©\ j
1 ,4-dioxane Pd(dppf)CIQ TBAF, THF
(R) (R)

[002163] Step 1. Synthesis of compound (R)-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-6-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)-3,4-dihydro-2H-benzo[4,5]imidazo[2,1-b][1,3]thiazine-8-carboxamide

[002164] Intermediate compound A-8 (1.55 g, 3.1 mmol), bis(pinacolato)diboron (2.4 g, 9.3 mmol), [1,1’-
bis(diphenylphosphino)ferrocene]dichloropalladium(ll) (117 mg, 0.16 mmol) and potassium acetate (0.6 g, 6.2

mmol) were added to a reaction flask, and the mixture was dissolved in 10 mL of anhydrous 1,4-dioxane. The
mixture was microwaved and heated to 100 °C, and reacted for 2 hours. The reaction was monitored by TLC
until it was completed. The reaction solution was concentrated, and then purified by silica gel column
chromatography to give 766 mg of product, with a yield of 45%. LC-MS (APCI): m/z=550.7 (M+1)*.

[002165] Step 7: Synthesis of compound T-116

[002166] (R)-N-(4-(Chlorodifluoromethoxy)phenyl)-4-methyl-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)-3,4-dihydro-2H-benzo[4,5]imidazo[2,1-b][1,3]thiazine-8-carboxamide (214 mg, 0.39 mmol), 2-
iodopyrazine (92.9 mg, 0.588 mmol), [1,1’-bis(diphenylphosphino)ferrocene]dichloropalladium(ll) (32 mg,
0.02 mmol), tetrabutylammonium fluoride (1.2 mL, 1.18 mmol) and 5 mL of tetrahydrofuran were added to a
reaction flask. The mixture was purged with nitrogen for 5 minutes. The mixture was microwaved and heated to
70 °C, and reacted for 1 hour. The reaction was monitored by TLC until it was completed. The resulting mixture
was concentrated, and then purified by silica gel column chromatography to give 115 mg of product, with a yield
of 59%. LC-MS (APCI): m/z=502.4 (M+1)*. 'H NMR (400 MHz, DMSO-ds) & 10.22 (s, 1H), 8.86 — 8.76 (m,
2H), 8.74 - 8.70 (m, 1H), 8.63 (d, J = 2.5 Hz, 1H), 8.25 (d, J = 2.3 Hz, 1H), 7.84 (d, J = 9.0 Hz, 2H), 7.31 (d, J
= 8.8 Hz, 2H), 3.52 (m, 1H), 2.52 (m, 2H), 2.08 (t, J = 4.4 Hz, 2H), 1.81 (d, J = 8.5 Hz, 3H).

[002167] Examples 117 and 118: Preparation of (4R)-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-6-
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(pyrazin-2-y1)-3.4-dihydro-2H-benzo[4,5]imidazo[2,1-b][1,3]thiazine-8-carboxamide 1-oxide (compound
T-117) and (R)-N-(4-(chlorodifluoromethoxy)phenyl)-4-methyl-6-(pyrazin-2-y)-3,4-dihydro-2H-
benzo[4,5]imidazo[2,1-b][1,3]thiazine-8-carboxamide 1,1-dioxide (compound T-118)

Cl_O N

}( o z Cl_O N
FF O N ] < i )
N N F F N \N

H N .
) 15

N=
be

0=3
A\
O T-117 and O T-118

[002168] The following synthetic route was adopted:

R L) WO L WL L
FF X, m-CPBA, DCM FF N SN FF \©\ N ]
N N N N N
H + H B

N

=)

o

N N N 3
=0 =
s s

T-116 1z © T-118

[002169] Compound T-116 (200 mg, 0.40 mmol) was dissolved in 10 mL of anhydrous dichloromethane. m-
Chloroperoxybenzoic acid (103 mg, 0.6 mmol) was added in an ice bath. After the addition was completed, the
mixture was stirred and reacted at room temperature under nitrogen overnight. The reaction was monitored by
TLC until it was completed. Water was added to quench the reaction. The resulting mixture was extracted with
dichloromethane 3 to 4 times. The organic phases were combined, washed with saturated brine, concentrated,
and then purified by silica gel column chromatography to give 60 mg of product T-117, with a yield of 29%.
LC-MS (APCI): m/z=518.2 (M+1)*. 'H NMR (400 MHz, DMSO-ds) & 10.23 (s, 1H), 8.77-8.68 (m, 2H), 8.61
(s,1H), 8.50 (d, J = 2.3 Hz, 1H), 8.22 (d, J = 2.3 Hz, 1H), 7.64 (d, J = 9.0 Hz, 2H), 7.30 (d, J = 8.8 Hz, 2H), 3.66
(m, 1H), 2.18 (t, J = 9.0 Hz, 2H), 2.04-1.87 (m, 2 H), 1.73 (d, J = 8.6 Hz, 3H).

[002170] 75 mg of product T-118 was obtained, with a yield of 35%. LC-MS (APCI): m/z=534.6 (M+1)*. H
NMR (400 MHz, DMSO-ds) 5 10.21 (s, 1H), 8.77-8.64 (m, 2H), 8.60 (s, 1H), 8.50 (d, J = 2.4 Hz, 1H), 8.22 (d,
J=23Hz, 1H), 7.63 (d, J = 9.0 Hz, 2H), 7.30 (d, J = 8.8 Hz, 2H), 3.66 (m, 1H), 2.44 (t, J =6.6 Hz, 2H), 2.05-
1.84 (m, 2 H), 1.71 (d, J = 8.4 Hz, 3H).

[002171] Example 119 Preparation of N-(4-(chlorodifluoromethoxy)phenyl)-7-(2,4-

dihydropyrazolo[3’.4’:3,4]cyclopental1,2-b]pyridin-7-y1)-1-isopropyl-1H-benzo[d]imidazole-5-

carboxamide (compound T-119)

N=' T-119
[002172] The following synthetic route was adopted:
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[002173] Step 1: Synthesis of compound N-(4-(chlorodifluoromethoxy)phenyl)-1-isopropyl-7-(2-(tetrahydro-
2H-pyran-2-yl)-2,4-dihydropyrazolo[3’,4’:3,4]cyclopenta[1,2-b]pyridin-7-yl)-1H-benzo[d]imidazole-5-
carboxamide

[002174] Intermediate compound A-2 (178 mg, 0.39 mmol), intermediate compound B-3 (167 mg, 0.588 mmol),
[1,1’-bis(diphenylphosphino)ferrocene]dichloropalladium(ll) (32 mg, 0.02 mmol) and sodium carbonate (125
mg, 1.18 mmol) were added to a reaction flask, and the mixture was dissolved in 5 mL of anhydrous DMF. The
mixture was purged with nitrogen for 5 minutes. The mixture was microwaved and heated to 90 °C, and reacted
for 1 hour. The reaction was monitored by TLC until it was completed. Then, the resulting mixture was
concentrated, and purified by silica gel column chromatography to give 149 mg of product, with a yield of 62%.
LC-MS (APCI): m/z=619.4 (M+1)".

[002175] Step 2: Synthesis of compound T-119

[002176] N-(4-(Chlorodifluoromethoxy)phenyl)-1-isopropyl-7-(2-(tetrahydro-2H-pyran-2-yl)-2,4-
dihydropyrazolo[3’,4°:3,4]cyclopenta[1,2-b]pyridin-7-yl)-1H-benzo[d]imidazole-5-carboxamide (149 mg, 0.24
mmol) was dissolved in 5 mL of anhydrous dichloromethane, and 1 mL of trifluoroacetic acid was added. The
mixture was stirred and reacted at room temperature for 1 to 2 hours. The reaction was monitored by TLC until
it was completed. The mixture was concentrated to remove the solvent, and dichloromethane was added. The
resulting mixture was washed with saturated aqueous solution of sodium bicarbonate three times. The organic
phase was concentrated, and then purified by silica gel column chromatography to give 61 mg of a white solid,
with a yield of 48%. LC-MS (APCI): m/z=535.3 (M+1)*. 'H NMR (400 MHz, DMSO-ds) 5 10.23 (s, 1H), 9.33
(s, 1H), 8.66 (s, 1H), 8.41 (s, 1H), 8.21 (s, 1H), 7.69 (d, J = 11.2 Hz, 1H), 7.55 (s, 1H), 7.41 (d, J = 8.4 Hz, 2H),
6.82 (d, J = 8.4 Hz, 2H), 5.15 (s, 2H), 3.55 (m, 1H), 1.47 (d, J = 9.5 Hz, 6H).

[002177] Example 120 Preparation of N-(4-(chlorodifluoromethoxy)phenyh-1-isopropyl-7-(2-(pyrimidin-

2-yI)-2 4-dihydropyrazolo[3’.4’:3.4]cyclopenta[1,2-b]pyridin-7-yl)-1H-benzo[d]imidazole-5-carboxamide
(compound T-120)
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[002178] The following synthetic route was adopted:
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[002179] Compound T-120 was prepared using compound T-119 and 2-chloropyrimidine as the raw materials
according to the method described in example 4, with a yield of 33%. LC-MS (APCI): m/z=613.5 (M+1)*. H
NMR (400 MHz, DMSO-dg) 8 10.22 (s, 1H), 9.33 (s, 1H), 8.66-8.51 (m, 3H), 8.41 (s, 1H), 8.21 (s, 1H), 7.78 (t,
J=9.6 Hz, 1H), 7.70 (d, J = 10.4 Hz, 1H), 7.56 (s, 1H), 7.45 (d, J = 8.4 Hz, 2H), 6.83 (d, J = 8.4 Hz, 2H), 5.18
(s, 2H), 3.32 (m, 1H), 1.48 (d, J = 9.5 Hz, 6H).

[002180] Example 121 Preparation of N-(4-(chlorodifluoromethoxy)phenyl)-7-(2-(5-fluoropyrimidin-2-
yl)-2,4-dihydropyrazolo[3’,4’:3 4]cyclopenta[1,2-b]pyridin-7-yl)-1-isopropyl-1H-benzo[d]imidazole-5-

carboxamide (compound T-121)

N\(N
N
N\ /
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FF
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H
N
N=/ T-121

[002181] The following synthetic route was adopted:
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[002182] Compound T-121 was prepared using compound T-119 and 2-chloro-5-fluoropyrimidine as the raw
materials according to the method described in example 4, with a yield of 41%. LC-MS (APCI): m/z=631.2
(M+1)*. *H NMR (400 MHz, DMSO-ds) 5 10.23 (s, 1H), 9.33 (s, 1H), 8.68 (s, 1H), 8.49 (dd, J = 11.5 Hz, J =
8.4 Hz, 2H), 8.43 (s, 1H), 8.20 (s, 1H), 7.71 (d, J = 10.4 Hz, 1H), 7.53 (s, 1H), 7.42 (d, J = 8.4 Hz, 2H), 6.81 (d,
J=8.4 Hz, 2H), 5.18 (s, 2H), 3.32 (m, 1H), 1.47 (d, J = 9.5 Hz, 6H).

[002183] Example 122 Preparation of N-(4-(chlorodifluoromethoxy)phenyl)-4-(2,4-
dihydropyrazolo[3’,4’:3,4]cyclopenta[1,2-b]pyridin-7-yl)-3,3-dimethyl-2-oxoindoline-6-carboxamide
(compound T-122)

Cl _O
RSN W
FF N H
H 0
7
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[\]__—
HN. T-122

[002184] The following synthetic route was adopted:
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[002185] Step 1: Synthesis of compound N-(4-(chlorodifluoromethoxy)phenyl)-3,3-dimethyl-2-oxo-4-(2-
(tetrahydro-2H-pyran-2-yl)-2,4-dihydropyrazolo[3’,4°:3,4]cyclopenta[1,2-b]pyridin-7-yl)indoline-6-
carboxamide
[002186] Intermediate compound A-3 (179 mg, 0.39 mmol), intermediate compound B-3 (167 mg, 0.588 mmol),
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[1,1’-bis(diphenylphosphino)ferrocene]dichloropalladium(ll) (32 mg, 0.02 mmol) and sodium carbonate (125
mg, 1.18 mmol) were added to a reaction flask. The mixture was dissolved in 5 mL of anhydrous DMF. The
resulting mixture was purged with nitrogen for 5 minutes. The mixture was microwaved and heated to 90 °C,
and reacted for 1 hour. The reaction was monitored by TLC until it was completed. Then, the resulting mixture
was concentrated, and purified by silica gel column chromatography to give 193 mg of product, with a yield of
80%. LC-MS (APCI): m/z=620.3 (M+1)".

[002187] Step 2: Synthesis of compound T-122

[002188] N-(4-(Chlorodifluoromethoxy)phenyl)-3,3-dimethyl-2-oxo-4-(2-(tetrahydro-2H-pyran-2-yl)-2,4-
dihydropyrazolo[3’,4’:3,4]cyclopenta[1,2-b]pyridin-7-yl)indoline-6-carboxamide (193 mg, 0.31 mmol) was
dissolved in 5 mL of anhydrous dichloromethane, and 1 mL of trifluoroacetic acid was added. The mixture was
stirred and reacted at room temperature for 1 to 2 hours. The reaction was monitored by TLC until it was
completed. The mixture was concentrated to remove the solvent, and dichloromethane was added. The resulting
mixture was washed with saturated aqueous solution of sodium bicarbonate three times. The organic phase was
concentrated, and then purified by silica gel column chromatography to give 128 mg of a white solid, with a
yield of 77%. LC-MS (APCI): m/z=536.7 (M+1)*. *"H NMR (400 MHz, DMSO-ds) 5 10.23 (s, 1H), 8.67 (s, 1H),
8.28 (s, 1H), 7.87 (d, J = 11.5 Hz, 1H), 7.48 (s, 1H), 7.40 (s, 1H), 7.35 (d, J = 8.4 Hz, 2H), 6.83 (d, J = 8.4 Hz,
2H), 5.04 (s, 2H), 1.85 (s, 6H).

[002189] Example 123 Preparation of N-(4-(chlorodifluoromethoxy)phenyl)-3,3-dimethyl-2-0x0-4-(2-
(pyrimidin-2-yl)-2,4-dihydropyrazolo[3’,4’:3,4]cyclopenta[1,2-b]pyridin-7-yl)indoline-6-carboxamide
(compound T-123)
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[002190] The following synthetic route was adopted:
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[002191] Compound T-123 was prepared using compound T-122 and 2-chloropyrimidine as the raw materials
according to the method described in example 4, with a yield of 52%. LC-MS (APCI): m/z=614.8 (M+1)*. H
NMR (400 MHz, DMSO-ds) 6 10.23 (s, 1H), 8.64 (s, 1H), 8.23-8.11 (m, 3H), 7.87 (d, J = 11.5 Hz, 1H), 7.48 (s,
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1H), 7.40 (s, 1H), 7.38 (t, J = 9.6 Hz, 1H), 7.36 (d, J = 8.4 Hz, 2H), 6.82 (d, J = 8.4 Hz, 2H), 5.10 (s, 2H), 1.88
(s, 6H).

[002192] Example 124 Preparation of N-(4-(chlorodifluoromethoxy)phenyl)-4-(2-(5-fluoropyrimidin-2-
yl)-2,4-dihydropyrazolo[3’,4’:3 4]cyclopenta[1,2-b]pyridin-7-yl)-3,3-dimethyl-2-oxoindoline-6-

carboxamide (compound T-124)
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[002193] The following synthetic route was adopted:
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[002194] Compound T-124 was prepared using compound T-122 and 2-chloro-5-fluoropyrimidine as the raw
materials according to the method described in example 4, with a yield of 29%. LC-MS (APCI): m/z=632.6
(M+1)*. *H NMR (400 MHz, DMSO-ds) & 10.23 (s, 1H), 8.64 (s, 1H), 8.38-8.30 (m, 2H), 8.24 (s, 1H), 7.87 (d,
J=11.5Hz, 1H), 7.46 (s, 1H), 7.42 (s, 1H), 7.36 (d, J = 8.4 Hz, 2H), 6.83 (d, J = 8.4 Hz, 2H), 5.06 (s, 2H), 1.78
(s, 6H).

[002195] Example 125 Preparation of N-(4-(chlorodifluoromethoxy)phenyl)-4’-(2,4-

dihydropyrazolo[3’.4’:3,4]cyclopenta]1,2-b]pyridin-7-yl)-2’-oxospiro[cyclohexane-1,3’-indoline]-6’-

carboxamide (compound T-125)
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[002196] The following synthetic route was adopted:
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[002197] Step 1: Synthesis of compound N-(4-(chlorodifluoromethoxy)phenyl)-2’-oxo0-4’-(2-(tetrahydro-2H-
pyran-2-yl)-2,4-dihydropyrazolo[3’,4°:3,4]cyclopenta[1,2-b]pyridin-7-yl)spiro[cyclohexane-1,3’-indoline]-6’-
carboxamide

[002198] Intermediate compound A-4 (194 mg, 0.39 mmol), intermediate compound B-3 (167 mg, 0.588 mmol),
[1,1’-bis(diphenylphosphino)ferrocene]dichloropalladium(ll) (32 mg, 0.02 mmol) and sodium carbonate (125
mg, 1.18 mmol) were added to a reaction flask, and the mixture was dissolved in 5 mL of anhydrous DMF. The
mixture was purged with nitrogen for 5 minutes. The mixture was microwaved and heated to 90 °C, and reacted
for 1 hour. The reaction was monitored by TLC until it was completed. Then, the resulting mixture was
concentrated, and purified by silica gel column chromatography to give 105 mg of product, with a yield of 41%.
LC-MS (APCI): m/z=660.2 (M+1)".

[002199] Step 2: Synthesis of compound T-125

[002200] N-(4-(Chlorodifluoromethoxy)phenyl)-2’-oxo-4’-(2-(tetrahydro-2H-pyran-2-yl)-2,4-
dihydropyrazolo[3’,4°:3,4]cyclopenta[1,2-b]pyridin-7-yl)spiro[cyclohexane-1,3’-indoline]-6’-carboxamide
(105 mg, 0.16 mmol) was dissolved in 5 mL of anhydrous dichloromethane, and 1 mL of trifluoroacetic acid
was added. The mixture was stirred and reacted at room temperature for 1 to 2 hours. The reaction was monitored
by TLC until it was completed. The mixture was concentrated to remove the solvent, and dichloromethane was
added. The resulting mixture was washed with saturated aqueous solution of sodium bicarbonate three times.
The organic phase was concentrated, and then purified by silica gel column chromatography to give 59 mg of a
white solid, with a yield of 64%. LC-MS (APCI): m/z=576.4 (M+1)*. *H NMR (400 MHz, DMSO-dg) & 10.23
(s, 1H), 8.65 (s, 1H), 8.25 (s, 1H), 7.83 (d, J = 11.5 Hz, 1H), 7.45 (s, 1H), 7.40 (s, 1H), 7.35 (d, J = 8.4 Hz, 2H),
6.83 (d, J = 8.4 Hz, 2H), 5.05 (s, 2H), 1.86 (m, 4H), 1.23-1.10 (m, 6H).

[002201] Example 126 Preparation of N-(4-(chlorodifluoromethoxy)phenyl-4’-(2-(pyrimidin-2-yl)-2 4-
dihydropyrazolo[3’,4’:3.4]cyclopenta[1,2-b]pyridin-7-yl)-2’-oxospiro[cyclohexane-1,3’-indoline]-6’-

carboxamide (compound T-126)
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[002202] The following synthetic route was adopted:
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[002203] Compound T-126 was prepared using compound T-125 and 2-chloropyrimidine as the raw materials
according to the method described in example 4, with a yield of 33%. LC-MS (APCI): m/z=654.7 (M+1)*. H
NMR (400 MHz, DMSO-ds) 8 10.23 (s, 1H), 8.64 (s, 1H), 8.25-8.13 (m, 3H), 7.84 (d, J = 11.5 Hz, 1H), 7.43 (s,
1H), 7.40 (s, 1H), 7.38 (t, J = 9.6 Hz, 1H), 7.33 (d, J = 8.4 Hz, 2H), 6.84 (d, J = 8.4 Hz, 2H), 5.10 (s, 2H), 1.88
(m, 4H), 1.26-1.11 (m, 6H).

[002204] Example 127 Preparation of N-(4-(chlorodifluoromethoxy)phenyl)-4’-(2-(5-fluoropyrimidin-2-
yI)-2.4-dihydropyrazolo[3’,4’:3 4]cyclopenta[1,2-b]pyridin-7-yl)-2’-oxospiro[cyclohexane-1,3’-indoline]-

6’-carboxamide (compound T-127)
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[002205] The following synthetic route was adopted:
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[002206] Compound T-127 was prepared using compound T-125 and 2-chloro-5-fluoropyrimidine as the raw
materials according to the method described in example 4, with a yield of 28%. LC-MS (APCI): m/z=672.5
(M+1)*. "H NMR (400 MHz, DMSO-dg) & 10.22 (s, 1H), 8.64 (s, 1H), 8.39-8.31 (m, 2H), 8.24 (s, 1H), 7.85 (d,
J=11.5Hz, 1H), 7.46 (s, 1H), 7.42 (s, 1H), 7.36 (d, J = 8.4 Hz, 2H), 6.83 (d, J = 8.4 Hz, 2H), 5.11 (s, 2H), 1.89
(m, 4H), 1.26-1.14 (m, 6H).

[002207] Example 128 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-5-(2-(5-cyanopyrimidin-

2-y)-2.4-dihydropyrazolo[3’.4’:3,4]cyclopenta[1,2-b]pyridin-7-y)-6-(3-fluoropyrrolidin-1-

yDnicotinamide (compound T-128)

T-128

N._ClI

- J/Vj\j/ Cl, O

FF
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0%
T-128

[002209] Compound T-128 was prepared using compound T-1 and 2-chloro-5-cyanopyrimidine as the raw
materials according to the method described in example 4, with a yield of 12%. LC-MS (APCI): m/z=644.2
(M+1)*. 'H NMR (400 MHz, DMSO-dg) & 10.23 (s, 1H), 8.93 (s, 1H), 8.66 (s, 1H), 8.41 (s, 1H), 8.31 (s, 1H),
8.21 (s, 1H), 7.58 (d, J = 11.2 Hz, 2H), 7.24 (d, J = 8.4 Hz, 2H), 6.81 (d, J = 8.4 Hz, 2H), 5.27-5.15 (d, J = 22.3
Hz, 1H), 4.31 (s, 2H), 3.94 (m, 1H), 3.91-3.76 (m, 1H), 3.55 (d, J = 8.6 Hz, 2H), 2.14 (dd, J = 9.5, 3.8 Hz, 2H).
[002210] Example 129 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-5-(2-(4-cyanopyrimidin-
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2-v)-2.4-dihydropyrazolo[3’.4’:3,4]cyclopental1,2-blpyridin-7-y)-6-(3-fluoropyrrolidin-1-

yDnicotinamide (compound T-129)

T-129

[002211] The following synthetic route was adopted:
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[002212] Compound T-129 was prepared using compound T-1 and 2-chloro-4-cyanopyrimidine as the raw
materials according to the method described in example 4, with a yield of 22%. LC-MS (APCI): m/z=644.3
(M+1)*. 'H NMR (400 MHz, DMSO-dg) & 10.22 (s, 1H), 8.91 (s, 1H), 8.66 (s, 1H), 8.41 (s, 1H), 8.31 (s, 1H),
8.21 (s, 1H), 7.58 (d, J = 11.2 Hz, 2H), 7.25 (d, J = 8.4 Hz, 2H), 6.81 (d, J = 8.4 Hz, 2H), 5.27-5.15 (d, J = 21.6
Hz, 1H), 4.32 (s, 2H), 3.94 (m, 1H), 3.91-3.76 (m, 1H), 3.50 (d, J = 8.6 Hz, 2H), 2.13 (dd, J = 9.5, 3.8 Hz, 2H).
[002213] Example 130  Preparation __ of _ N-(4-(chlorodifluoromethoxy)phenyl)-5-(4-fluoro-2-(5-

fluoropyrimidin-2-y1)-2,4-dihydropyrazolo[3’,4’:3,4]cyclopental1,2-blpyridin-7-y-6-((R)-3-

fluoropyrrolidin-1-ylnicotinamide (compound T-130)

[002214] The following synthetic route was adopted:
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[002215] Step 1: Synthesis of compound (R)-N-(4-(chlorodifluoromethoxy)phenyl)-5-(2-(5-fluoropyrimidin-2-

yl)-4-oxo0-2,4-dihydropyrazolo[3’,4’:3,4]cyclopenta[1,2-b]pyridin-7-y1)-6-(3-fluoropyrrolidin-1-
ylnicotinamide

[002216] Compound T-6-A (200 mg, 0.31 mmol), 1,4-dioxane (5 mL) and selenium dioxide (52 mg, 0.47 mmol)
were added to a reaction flask. After the addition was completed, the mixture was heated to 50 °C and reacted
for 2 hours in an oil bath. The reaction was monitored by TLC until it was completed. The resulting mixture was
concentrated, filtered with diatomaceous earth as an aid. The filtrate was concentrated, and then purified by silica
gel column chromatography to give 177 mg of product, with a yield of 88%. LC-MS (APCI): m/z=651.2 (M+1)".
[002217] Step 2: Synthesis of compound N-(4-(chlorodifluoromethoxy)phenyl)-5-(2-(5-fluoropyrimidin-2-yl)-
4-hydroxy-2,4-dihydropyrazolo[3’,4":3,4]cyclopenta[1,2-b]pyridin-7-y1)-6-((R)-3-fluoropyrrolidin-1-
yl)nicotinamide

[002218] (R)-N-(4-(Chlorodifluoromethoxy)phenyl)-5-(2-(5-fluoropyrimidin-2-yl)-4-oxo-2,4-
dihydropyrazolo[3’,4°:3,4]cyclopenta[1,2-b]pyridin-7-yl)-6-(3-fluoropyrrolidin-1-yl)nicotinamide (177 mg,
0.27 mmol) and methanol (5 mL) were added to a reaction flask. Sodium borohydride (21 mg, 0.54 mmol) was
added in an ice bath. The mixture was warmed to room temperature, stirred and reacted for 1 to 2 hours. The
reaction was monitored by TLC until it was completed. The mixture was concentrated to remove the solvent,
and dichloromethane was added. The resulting mixture was washed with saturated aqueous solution of sodium
bicarbonate three times. The organic phase was concentrated, and then purified by silica gel column
chromatography to give 148 mg of a white solid, with a yield of 84%. LC-MS (APCI): m/z=653.4 (M+1)*.
[002219] Step 3: Synthesis of compound T-130

[002220] N-(4-(Chlorodifluoromethoxy)phenyl)-5-(2-(5-fluoropyrimidin-2-yl)-4-hydroxy-2,4-
dihydropyrazolo[3’,4°:3,4]cyclopenta[1,2-b]pyridin-7-yl)-6-((R)-3-fluoropyrrolidin-1-yl)nicotinamide (148 mg,
0.23 mmol) was added to a reaction flask, and dissolved in 5 mL of added anhydrous dichloromethane under
nitrogen. The mixture was cooled to -78 °C, and DAST (56 mg, 0.35 mmol) was added. The mixture was stirred
and reacted at a low temperature for 1 to 2 hours. The reaction was monitored by TLC until it was completed.
Water was added to quench the reaction. The resulting mixture was extracted with dichloromethane 3 to 4 times.
The organic phases were combined, concentrated, and then purified by silica gel column chromatography to give
57 mg of a white solid, with a yield of 38%. LC-MS (APCI): m/z=655.6 (M+1)*. *H NMR (400 MHz, DMSO-
de) 8 9.91 (s, 1H), 8.89 (s, 2H), 8.65 (s, 1H), 8.52 (s, 1H), 8.19 (s, 1H), 8.11 (s, 1H), 7.76 (d, J = 8.6 Hz, 2H),
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7.35-7.23 (m, 5H), 6.18 (d, J = 44.6 Hz, 1H), 5.25 (d, J = 53.8 Hz, 1H), 3.62-3.43 (m, 2H), 3.30-3.21 (m, 2H),
2.03(d,J=11.4 Hz, 2H).

[002221] Example 131  Preparation _ of  N-(4-(chlorodifluoromethoxy)phenyl)-5-(4-fluoro-1-(5-
fluoropyrimidin-2-yN-1,4-dihydropyrazolo[3’,4’:3,4]cyclopenta[1,2-b]pyridin-7-yD-6-((R)-3-

fluoropyrrolidin-1-yDnicotinamide (compound T-131)

T-131

[002222] The following synthetic route was adopted:
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[002223] Compound T-131 was prepared using compound T-6-B as the raw material via a three-step reaction
according to the method described in example T-130, with an overall yield of 21%. LC-MS (APCI): m/z=655.5
(M+1)*. 'H NMR (400 MHz, DMSO-dg) § 9.89 (s, 1H), 8.88 (s, 2H), 8.65 (s, 1H), 8.52 (s, 1H), 8.17 (s, 1H),
8.05 (s, 1H), 7.76 (d, J = 9.1 Hz, 2H), 7.35-7.23 (m, 5H), 6.18 (d, J = 44.6 Hz, 1H), 5.25 (d, J = 53.8 Hz, 1H),
3.62-3.43 (m, 2H), 3.30-3.19 (m, 2H), 2.04 (d, J = 11.4 Hz, 2H).

[002224] Example 132 Preparation of (R)-2-amino-N-(4-(chlorodifluoromethoxy)phenyl)-5-(2-(5-
fluoropyrimidin-2-yN-2,4-dihydropyrazolo[3’,4’:3,4]cyclopenta[1,2-b]pyridin-7-yD-6-(3-

fluoropyrrolidin-1-yDnicotinamide (compound T-132)

H,N" TN NQ,”F
T-132

[002225] The following synthetic route was adopted:
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[002226] Step 1: Synthesis of compound 2-amino-N-(4-(chlorodifluoromethoxy)phenyl)-6-((R)-3-
fluoropyrrolidin-1-yl)-5-(2-(tetrahydro-2H-pyran-2-yl)-2,4-dihydropyrazolo[3’,4":3,4]cyclopenta[1,2-
b]pyridin-7-yl)nicotinamide

[002227] Intermediate A-12 (110 mg, 0.23 mmol), intermediate compound B-3 (131 mg, 0.46 mmol), potassium
phosphate (123 mg, 0.58 mmol), tetrakis(triphenylphosphine)palladium(0) (13 mg, 0.01 mmol) and toluene (3
mL) were added to a reaction flask. The mixture was purged with nitrogen for 5 minutes. The mixture was heated
to 100 °C, stirred and reacted under nitrogen for 4 to 6 hours. The reaction was monitored by TLC until it was
completed. The resulting mixture was concentrated, and then purified by silica gel column chromatography to
give 94 mg of an off-white solid, with a yield of 64%. LC-MS (APCI): m/z=640.2 (M+1)*.

[002228] Step 2: Synthesis of compound (R)-2-amino-N-(4-(chlorodifluoromethoxy)phenyl)-5-(2,4-
dihydropyrazolo[3’,4°:3,4]cyclopenta[1,2-b]pyridin-7-yl)-6-(3-fluoropyrrolidin-1-yl)nicotinamide

[002229] 2-Amino-N-(4-(chlorodifluoromethoxy)phenyl)-6-((R)-3-fluoropyrrolidin-1-yl)-5-(2-(tetrahydro-
2H-pyran-2-yl)-2,4-dihydropyrazolo[3’,4’:3,4]cyclopenta[1,2-b]pyridin-7-yl)nicotinamide (94 mg, 0.15 mmol),
dichloromethane (5 mL) and trifluoroacetic acid (1 mL) were added to a reaction flask. The mixture was stirred
and reacted at room temperature for 2 hours. The reaction was monitored by TLC until it was completed. The
mixture was concentrated to remove the solvent. The resulting mixture was extracted with dichloromethane 2 to
3 times, vacuum dried, and then directly added to the next step reaction. LC-MS (APCI): m/z=556.1 (M+1)*.
[002230] Step 3: Synthesis of compound T-132

[002231] Compound T-133 was prepared using (R)-2-amino-N-(4-(chlorodifluoromethoxy)phenyl)-5-(2,4-
dihydropyrazolo[3’,4°:3,4]cyclopenta[1,2-b]pyridin-7-yl)-6-(3-fluoropyrrolidin-1-yl)nicotinamide  and  2-
chloro-5-fluoropyrimidine as the raw materials according to the method described in example 4, with a yield of
34%. LC-MS (APCI): m/z=652.5 (M+1)*. *H NMR (400 MHz, DMSO-ds) & 9.89 (s, 1H), 8.97 (s, 2H), 8.64 (s,
1H), 8.56 (s, 1H), 8.17 (s, 1H), 8.05 (s, 1H), 7.76 (d, J = 9.1 Hz, 2H), 7.36-7.23 (m, 5H), 5.25 (d, J = 53.8 Hz,
1H), 3.92 (s, 2H), 3.62-3.43 (m, 2H), 3.30-3.16 (m, 2H), 2.04 (d, J = 11.8 Hz, 2H).

[002232] Example 133 Preparation of (R)-2-amino-N-(4-(chlorodifluoromethoxy)phenyl)-5-(2-(4-
cyanopyrimidin-2-yl)-2 4-dihydropyrazolo[3’,4’:3,4]cyclopenta[1,2-blpyridin-7-y1)-6-(3-

fluoropyrrolidin-1-yDnicotinamide (compound T-133)
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[002233] The following synthetic route was adopted:
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[002234] Compound T-134 was prepared using (R)-2-amino-N-(4-(chlorodifluoromethoxy)phenyl)-5-(2,4-
dihydropyrazolo[3’,4":3,4]cyclopenta[1,2-b]pyridin-7-yl)-6-(3-fluoropyrrolidin-1-yl)nicotinamide  and  2-
chloro-4-cyanopyrimidine as the raw materials according to the method described in example 4, with a yield of
41%. LC-MS (APCI): m/z=659.5 (M+1)*. 'H NMR (400 MHz, DMSO-ds) 5 9.90 (s, 1H), 8.97 (s, 2H), 8.72 (d,
J=7.7Hz, 1H), 8.59 (d, J = 7.7 Hz, 1H), 8.15 (s, 1H), 8.01 (s, 1H), 7.76 (d, J = 9.1 Hz, 2H), 7.33-7.23 (m, 5H),
5.26 (d, J = 53.6 Hz, 1H), 3.92 (s, 2H), 3.62-3.43 (m, 2H), 3.30-3.16 (m, 2H), 2.05 (d, J = 10.7 Hz, 2H).
[002235] Example 134 Preparation of (R)-2-amino-N-(4-(chlorodifluoromethoxy)phenyl)-5-(2-(5-
cyanopyrimidin-2-yl)-2 4-dihydropyrazolo[3’,4’:3,4]cyclopenta[1,2-b]pyridin-7-y1)-6-(3-

fluoropyrrolidin-1-yDnicotinamide (compound T-134)
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[002236] The following synthetic route was adopted:
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[002237] Compound T-135 was prepared using (R)-2-amino-N-(4-(chlorodifluoromethoxy)phenyl)-5-(2,4-
dihydropyrazolo[3’,4’:3,4]cyclopenta[1,2-b]pyridin-7-yl)-6-(3-fluoropyrrolidin-1-yl)nicotinamide  and  2-
chloro-5-cyanopyrimidine as the raw materials according to the method described in example 4, with a yield of
17%. LC-MS (APCI): m/z=659.6 (M+1)*. 'H NMR (400 MHz, DMSO-ds) § 9.93 (s, 1H), 9.21 (s, 2H), 8.65 (5,
1H), 8.56 (s, 1H), 8.17 (s, 1H), 8.05 (s, 1H), 7.76 (d, J = 9.1 Hz, 2H), 7.36-7.23 (m, 5H), 5.25 (d, J = 53.8 Hz,
1H), 3.93 (s, 2H), 3.62-3.43 (m, 2H), 3.30-3.14 (m, 2H), 2.04 (d, J = 11.8 Hz, 2H).

[002238] Example 135 Preparation _of N-(4-(chlorodifluoromethoxy)phenyl)-4’-(2-(4-(pyridin-3-
yhpyrimidin-2-yI)-2,4-dihydropyrazolo[3’,4’:3,4]cyclopenta[1,2-b]pyridin-7-y)-2’-

oxospiro[cyclohexane-1,3’-indoline]-6’-carboxamide (compound T-135)
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[002239] The following route was adopted for synthesis:
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[002240] Compound T-135 was prepared using compound T-125 and 4-(3-pyridyl)-2-chloropyrimidine as the
raw materials according to the preparation method in example 4, with a yield of 51%. LC-MS (APCI): m/z=731.2
(M+1)*. *H NMR (400 MHz, DMSO-ds) § 10.23 (s, 1H), 8.92 (d, J = 6.6 Hz, 2H), 8.64 (s, 1H), 8.27 — 8.13 (m,
3H), 7.85 — 7.71 (m, 2H), 7.44 (s, 1H), 7.40 (s, 1H), 7.39 (t, J = 9.6 Hz, 1H), 7.34 (d, J = 8.4 Hz, 2H), 6.84 (d, J
= 8.4 Hz, 2H), 5.07 (s, 2H), 1.86 (m, 4H), 1.28 — 1.15 (m, 6H).

[002241] Example 136 Preparation of N-(4-(chlorodifluoromethoxy)phenyl)-4’-(2-(4-(6-cyanopyridin-3-
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yDpyrimidin-2-y)-2.4-dihydropyrazolo[3’,4"':3,4]cyclopental1,2-b]pyridin-7-y)-2’-

oxospiro[cyclohexane-1,3’-indoline]-6’-carboxamide (compound T-136)
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[002242] The following route was adopted for synthesis:
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[002243] Step 1: Synthesis of compound 5-(2-chloropyrimidin-4-yl)-2-cyanopyridine

[002244] 2,4-Dichloropyrimidine (1.2 g, 8.0 mmol), (6-cyanopyridin-3-yl)boronic acid (0.59 g, 4.0 mmol),
potassium phosphate (2.57 g, 12.1 mmol), Pd(dppf)Cl. (0.29 g, 0.4 mmol), 15 ml of 1,4-dioxane and 3 ml of
purified water were added to a reaction flask. The mixture was purged with nitrogen for 5 minutes. The mixture
was heated to 100 °C, stirred and reacted under nitrogen for 6 to 8 hours. The reaction was monitored by TLC
until it was completed. The mixture was concentrated to remove the solvent, and purified by silica gel column
chromatography to give 430 mg of an off-white solid, with a yield of 50%. LC-MS(APCI): m/z=217.2 (M+1)*.
[002245] Step 2: Synthesis of compound T-136

[002246] Compound T-136 was prepared using compound T-125 and compound 5-(2-chloropyrimidin-4-yl)-2-
cyanopyridine as the raw materials according to the preparation method in example 4, with a yield of 63%. LC-
MS (APCI): m/z=756.3 (M+1)*. 'H NMR (400 MHz, DMSO-ds) 5 10.23 (s, 1H), 9.22 (s, 1H), 8.60 (s, 1H), 8.28
—8.14 (m, 3H), 7.84 (d, J = 9.8 Hz, 1H), 7.62 — 7.50 (m, 2H), 7.42 (s, 1H), 7.38 (t, J = 9.6 Hz, 1H), 7.33 (d, J =
8.4 Hz, 2H), 6.84 (d, J = 8.4 Hz, 2H), 5.04 (s, 2H), 1.83 (m, 4H), 1.26 — 1.11 (m, 6H).

[002247] Example 137 Preparation of 4’-(2-([4,5’-bipyrimidin]-2-y-2,4-
dihydropyrazolo[3’,4’:3 4]cyclopenta[1,2-b]pyridin-7-yl)-N-(4-(chlorodifluoromethoxy)phenyl)-2’-

oxospiro[cyclohexane-1,3’-indoline]-6’-carboxamide (compound T-137)
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[002248] The following route was adopted for synthesis:
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[002249] Step 1: Synthesis of compound 2-chloro-4,5’-bipyrimidine

[002250] 2,4-Dichloropyrimidine (1.2 g, 8.0 mmol), pyrimidine-5-boronic acid (0.50 g, 4.0 mmol), potassium
phosphate (2.57 g, 12.1 mmol), Pd(dppf)Cl, (0.29 g, 0.4 mmol), 15 ml of 1,4-dioxane and 3 ml of purified water
were added to a reaction flask. The mixture was purged with nitrogen for 5 minutes. The mixture was heated to
100 °C, stirred and reacted under nitrogen for 6 to 8 hours. The reaction was monitored by TLC until it was
completed. The resulting mixture was concentrated to remove the solvent, and purified by silica gel column
chromatography to give 576 mg of an off-white solid, with a yield of 75%. LC-MS(APCI): m/z=193.6 (M+1)*.
[002251] Step 2: Synthesis of compound T-137

[002252] Compound T-137 was prepared using compound T-125 and compound 2-chloro-4,5’-bipyrimidine as
the raw materials according to the preparation method in example 4, with a yield of 37%. LC-MS (APCI):
m/z=732.5 (M+1)*. 'H NMR (400 MHz, DMSO-dg) & 10.24 (s, 1H), 9.06 (s, 1H), 8.61 (s, 1H), 8.27 — 8.16 (m,
3H), 7.82 (d, J = 8.9 Hz, 1H), 7.68 — 7.43 (m, 2H), 7.41 (s, 1H), 7.38 (t, = 9.6 Hz, 1H), 7.33 (d, J = 8.4 Hz, 2H),
6.84 (d, J = 8.4 Hz, 2H), 5.09 (s, 2H), 1.86 (m, 4H), 1.30 — 1.17 (m, 6H).

[002253] Example 138 Preparation of N-(4-(chlorodifluoromethoxy)phenyl)-4’-(2-(4-(1-methyl-1H-
pyrazol-3-yhpyrimidin-2-y)-2 4-dihydropyrazolo[3’,4°:3 4]cyclopenta[1,2-b]pyridin-7-y)-2’-

oxospiro[cyclohexane-1,3’-indoline]-6’-carboxamide (compound T-138)
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[002254] The following route was adopted for synthesis:

Cl_ _O
S UL S
FF

N N

H (0]
C|><o o
“ 3 FF N ¥
T-125 XN
/ N N " °
Cl_N.__ClI n-N_ Pd(dppfCly, K3PO, N AN/
N HO-g 1.4-dioxane, H,0 Ly Pd,(dba)s, t-Buxphos, Na,CO; Ny SN

| z i N=
OH N f\j P

e

=N

[002255] Step 1: Synthesis of compound 2-chloro-4-(1-methyl-1H-pyrazol-3-yl)pyrimidine

[002256] 2,4-Dichloropyrimidine (1.2 g, 8.0 mmol), (1-methyl-1H-pyrazol-3-yl)boronic acid (0.50 g, 4.0 mmol),
potassium phosphate (2.57 g, 12.1 mmol), Pd(dppf)Cl. (0.29 g, 0.4 mmol), 15 ml of 1,4-dioxane and 3 ml of
purified water were added to a reaction flask. The mixture was purged with nitrogen for 5 minutes. The mixture
was heated to 100 °C, stirred and reacted under nitrogen for 6 to 8 hours. The reaction was monitored by TLC
until it was completed. The resulting mixture was concentrated to remove the solvent, and purified by silica gel
column chromatography to give 248 mg of an off-white solid, with a yield of 32%. LC-MS(APCI): m/z=195.1
(M+1)*.

[002257] Step 2: Synthesis of compound T-138

[002258] Compound T-138 was prepared using compound T-125 and compound 2-chloro-4-(1-methyl-1H-
pyrazol-3-yl)pyrimidine as the raw materials according to the preparation method in example 4, with a yield of
29%. LC-MS (APCI): m/z=734.7 (M+1)*. 'H NMR (400 MHz, DMSO-ds) & 10.23 (s, 1H), 8.98 (s, 1H), 8.64 (s,
1H), 8.27 - 8.11 (m, 3H), 7.84 (d, J = 11.5 Hz, 1H), 7.56 (m, 1H), 7.43 (s, 1H), 7.40 (s, 1H), 7.37 (t, J = 9.8 Hz,
1H), 7.35 (d, J = 8.6 Hz, 2H), 6.82 (d, J = 8.6 Hz, 2H), 5.11 (s, 2H), 1.84 (m, 4H), 1.26 — 1.10 (m, 6H).
[002259] Example 139 Preparation of N-(4-(chlorodifluoromethoxy)phenyl)-4’-(2-(4-(6-fluoropyridin-3-
yhpyrimidin-2-yI)-2.4-dihydropyrazolo[3’,4’:3,4]cyclopenta[1,2-b]pyridin-7-y)-2’-

oxospiro[cyclohexane-1,3’-indoline]-6’-carboxamide (compound T-139)
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[002260] The following route was adopted for synthesis:
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[002261] Step 1: Synthesis of compound 2-chloro-4-(6-fluoropyridin-3-yl)pyrimidine

[002262] 2,4-Dichloropyrimidine (1.2 g, 8.0 mmol), (6-fluoropyridin-3-yl)boronic acid (0.56 g, 4.0 mmol),
potassium phosphate (2.57 g, 12.1 mmol), Pd(dppf)Cl. (0.29 g, 0.4 mmol), 15 ml of 1,4-dioxane and 3 ml of
purified water were added to a reaction flask. The mixture was purged with nitrogen for 5 minutes. The mixture
was heated to 100 °C, stirred and reacted under nitrogen for 6 to 8 hours. The reaction was monitored by TLC
until it was completed. The resulting mixture was concentrated to remove the solvent, and purified by silica gel
column chromatography to give 443 mg of an off-white solid, with a yield of 53%. LC-MS(APCI): m/z=210.3
(M+1)*,

[002263] Step 2: Synthesis of compound T-139

[002264] Compound T-139 was prepared using compound T-125 and compound 2-chloro-4-(6-fluoropyridin-
3-yl)pyrimidine as the raw materials according to the preparation method in example 4, with a yield of 47%.
LC-MS (APCI): m/z=749.6 (M+1)*. 'H NMR (400 MHz, DMSO-dg) & 10.23 (s, 1H), 8.64 (s, 1H), 8.25 — 8.13
(m, 3H), 7.84 — 7.51(m, 3H), 7.43 (s, 1H), 7.40 (s, 1H), 7.38 (t, J = 9.6 Hz, 1H), 7.33 (d, J = 8.7 Hz, 2H), 6.84
(d, J = 8.7 Hz, 2H), 5.10 (s, 2H), 1.88 (m, 4H), 1.28 — 1.11 (m, 6H).

[002265] Example 140 Preparation of N-(4-(chlorodifluoromethoxy)phenyl)-4’-(2-(4-(5-fluoropyridin-3-
yDpyrimidin-2-yl)-2,4-dihydropyrazolo[3’,4’:3,4]cyclopenta[1,2-b]pyridin-7-y)-2’-

oxospiro[cyclohexane-1,3’-indoline]-6’-carboxamide (compound T-140)
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[002266] The following route was adopted for synthesis:
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[002267] Step 1: Synthesis of compound 2-chloro-4-(5-fluoropyridin-3-yl)pyrimidine

[002268] 2,4-Dichloropyrimidine (1.2 g, 8.0 mmol), (5-fluoropyridin-3-yl)boronic acid (0.56 g, 4.0 mmol),
potassium phosphate (2.57 g, 12.1 mmol), Pd(dppf)Cl. (0.29 g, 0.4 mmol), 15 ml of 1,4-dioxane and 3 ml of
purified water were added to a reaction flask. The mixture was purged with nitrogen for 5 minutes. The mixture
was heated to 100 °C, stirred and reacted under nitrogen for 6 to 8 hours. The reaction was monitored by TLC
until it was completed. The resulting mixture was concentrated to remove the solvent, and purified by silica gel
column chromatography to give 343 mg of an off-white solid, with a yield of 41%. LC-MS(APCI): m/z=210.4
(M+1)*,

[002269] Step 2: Synthesis of compound T-140

[002270] Compound T-140 was prepared using compound T-125 and compound 2-chloro-4-(5-fluoropyridin-
3-yl)pyrimidine as the raw materials according to the preparation method in example 4, with a yield of 38%.
LC-MS (APCI): m/z=749.5 (M+1)*. *H NMR (400 MHz, DMSO-ds) & 10.22 (s, 1H), 8.64 (s, 1H), 8.39 — 8.31
(m, 2H), 8.24 — 8.02 (m, 3H), 7.85 (d, J = 11.5 Hz, 1H), 7.59 (s, 1H), 7.46 (s, 1H), 7.42 (s, 1H), 7.36 (d, J = 8.4
Hz, 2H), 6.83 (d, J = 8.4 Hz, 2H), 5.11 (s, 2H), 1.89 (m, 4H), 1.26 — 1.14 (m, 6H).

[002271] Example 141 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-5-(2-(4-(6-fluoropyridin-
3-yhpyrimidin-2-y)-2 4-dihydropyrazolo[3’,4°:3 4]cyclopentall,2-b]pyridin-7-yN-6-(3-fluoropyrrolidin-

1-ynicotinamide (compound T-141)

273



N NQ_”F
T-141

_N Cls, O
FoF

N

H

Pdy(dba)s, t-Buxphos, Na,CO3

-1 T-141

[002273] Compound T-141 was prepared using compound T-1 and compound 2-chloro-4-(6-fluoropyridin-3-

yl)pyrimidine as the raw materials according to the preparation method in example 4, with a yield of 30%. LC-
MS (APCI): m/z=714.3 (M+1)*. 'H NMR (400 MHz, DMSO-ds) 5 10.22 (s, 1H), 8.93 (s, 1H), 8.68 (s, 1H), 8.42
(s, 1H), 8.31 (s, 1H), 8.20 — 8.11 (m, 2H), 7.58 (d, J = 11.2 Hz, 2H), 7.35 (d, J = 6.6 Hz, 1H), 7.27 (d, J = 6.6
Hz, 2H), 7.25 (d, J = 8.4 Hz, 2H), 6.81 (d, J = 8.4 Hz, 2H), 5.27 — 5.15 (d, J = 21.6 Hz, 1H), 4.33 (s, 2H), 3.96
(m, 1H), 3.98 — 3.74 (m, 1H), 3.53 (d, J = 8.8 Hz, 2H), 2.15 — 2.02 (m, 2H).

[002274] Example 142 Preparation of (R)-N-(4-(chlorodifluoromethoxy)phenyl)-5-(2-(4-(5-fluoropyridin-
3-yDpyrimidin-2-y1)-2 4-dihydropyrazolo[3’,4°:3,4]cyclopental1,2-b]pyridin-7-y1)-6-(3-fluoropyrrolidin-

1-yDnicotinamide (compound T-142)
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/
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[002275] The following route was adopted for synthesis:

| jN/ Cl, O
0,

Pd,(dba)s, t-Buxphos, Na,CO3
T-1 T-142

[002276] Compound T-142 was prepared using compound T-91 and compound 2-chloro-4-(5-fluoropyridin-3-

yl)pyrimidine as the raw materials according to the preparation method in example 4, with a yield of 44%. LC-
MS (APCI): m/z=714.7 (M+1)*. 'H NMR (400 MHz, DMSO-ds) 5 10.24 (s, 1H), 8.91 (s, 1H), 8.66 (s, 1H), 8.41
(s, 1H), 8.31 (s, 1H), 8.22 — 8.08 (m, 3H), 7.58 (d, J = 11.2 Hz, 2H), 7.33 (s, 1H), 7.25 (d, J = 8.4 Hz, 2H), 6.81
(d, J = 8.4 Hz, 2H), 5.27 = 5.15 (d, J = 21.6 Hz, 1H), 4.32 (s, 2H), 3.94 (m, 1H), 3.91 - 3.76 (m, 1H), 3.50 (d, J
= 8.6 Hz, 2H), 2.13 (dd, J = 9.5, 3.8 Hz, 2H).

[002277] Biological activity assay

[002278] (1) Cell growth inhibitory activity assay

[002279] In this assay, the Celltiter-Glo (CTG) kit provided by Promega was used, and it is a homogeneous cell
viability assay method. The cell viability of cultured cells was measured by quantifying ATP. K562 cells were
purchased from Nanjing Kebai, product number CBP60529; Ba/F3 parental cells were purchased from RIKEN
BRC, product number RCB0805; other cells containing BCR-ABL1 WT, BCR-ABL1 T315l, BCR-ABL1
T315M, BCR-ABL1 Y253H/E255K, BCR-ABL1 E255V/T3151, BCR-ABL1 A424T, BCR-ABL1 A337V,
BCR-ABL1 P465S, BCR-ABL1 V468F, and BCR-ABL1 1502L were all monoclonal engineered cell lines
obtained by transducting Ba/F3 parental cells with the lentivirus plasmids containing WT or corresponding
mutated BCR-ABL1.

[002280] The steps of cell viability assay are as follows:

[002281] a) Cells in logarithmic growth phase were collected. Cell suspension was prepared and the cells were
counted. Concentration of the cells was calculated.

[002282] b) The cell suspension was diluted to the required concentration and then added to the middle wells of
a 96-well plate, and PBS was added to the edge wells. The wells with no cells and only culture medium were
used as blank controls.

[002283] c) In addition to the cell plate used for compound analysis, another 96-well plate was prepared as a TO
plate, and 3-6 blank wells and 3-6 cell wells were added. The next day, CTG was used to test the cell viability
as the TO viability value of the cells.

[002284] d) The cell plate was incubated at 37 °C in a 5% CO; incubator overnight.

[002285] e) The next day, each concentration of a compound subjected to a gradient dilution was added, and the
cell plate was incubated at 37 °C in a 5% CO- incubator for 72 h. The wells with no compound and only 0.5%
DMSO were used as positive controls for cell growth.

[002286] f) CTG reagent (CellTiter-Glo kit) was added according to the manufacturer’s instructions to test the
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cell viability value.

[002287] g) The plate was read using Biotek cytation3.0 microplate reader and the data were exported.
[002288] h) I1Csp was calculated using GraphPad Prism 7.0 software.

[002289] The ICso (half-maximal inhibitory concentration) of the compound was obtained using the following
nonlinear fitting formula:

[002290] Y=Bottom + (Top-Bottom)/(1+10"((LoglCso-X)*HillSlope))

[002291] X: Log value of the compound concentration

[002292] Y: Inhibition rate (% inhibition)

[002293] Top: Maximum response

[002294] Bottom: Baseline response

[002295] HillSlope: Slope of the curve

[002296] The formula for calculating cell inhibition rate (inhibition rate %) was:

[002297] Inhibition rate % = 1- (Lum of drug to be tested - Lum of vehicle control)/(Lum of cell control - Lum
of vehicle control)x100%.

[002298] The compounds of the present disclosure were tested in the above assays, and it was found that the
compounds of the present disclosure exhibiting potent activity on BCR-ABL1 WT, BCR-ABL1 T315I, BCR-
ABL1 T315M, BCR-ABL1 Y253H/E255K, BCR-ABL1 E255V/T315l, BCR-ABL1 A424T, BCR-ABL1
A337V, BCR-ABL1 P465S, BCR-ABL1 V468F and BCR-ABLL1 1502L cells. The above assay results of the
representative example compounds are summarized in Table 1 and Table 2 below, wherein A indicates 1Cso <5
nM, B indicates 5< 1Cs0 <50 nM, C indicates 50< ICso < 1000 nM, and D indicates ICso > 1000 nM.

[002299] Table 1:

Compound number T- BalF3 BOR-ABLL
K562 WT T315I T315M Parental
1 A A A D
2 A A B D
3 A A A C D
4 A A A D D
5 A A A D
6-A A A A D
6-B A A B D
7 A A B D
8 A A B D
9 A A A D
10-A A B B D
10-B A A A D
11 A A C D D
11-A C C D D D
11-B A A B C D
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12
12-A

12-B

13
14
15
16
17
18
19
20
21

22
23
24
25
26
27
28
29
30
31

32
33
34
35
36
37

38
39
40

42

43

44
45

46

47

48
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49

50
51

52
53
54
55
56-A

56-B

57
58
59
60
61

62
63
64
65
66
67
68
69-A

69-B

70
71

72
73
74
75
76
77
78
79
80
81
82-A

82-B

83
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84
85
86
87

88

89

90
91-A

91-B

92
93
94
95
96
97

98
99
100
101
102
104-A

104-B

105
106
107
108
109
110
111
112
113

114
115
116
117
118
119
120
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121
122
123
124
125
126
127
128
129
130
131
132
133
134
138
139
140
141
142

[002300] Table 2:

Ba/F3 BCR-ABL1

1502L

VA68F

A424T | A337V | P465S

Y253H/E255K | E255V/T315I

Compound number T-

11

18
20
21

25
31

42

48

49

52

54
57
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65 A A A A B B

66 C C B C

67

68 A B B B A
69-A B B C C C D C
69-B B A B C C C A

71 A A B Cc C C B

76 A A A C C C B

78 A A

114 B C

115 B B C C C C C

[002301] (2) Metabolic stability evaluation

[002302] Metabolic stability is generally used to describe the rate and degree of compounds being metabolized,
and is one of the main factors affecting pharmacokinetic properties. Many compounds are substrates of CYP450
enzymes and other drug metabolizing enzymes, and liver microsomes are systems rich in CYP450. The purpose
of this assay is to study the in vitro metabolic stability by incubating the compounds of the present disclosure
with human and SD rat liver microsomes respectively and detecting the remaining proportion of the compounds
by LC-MS/MS.

[002303] 1) Preparation of solutions

[002304] Phosphate-buffered saline (PBS): 150mL of pre-prepared K;HPO4 (0.5 M) solution was mixed with
700 mL of Ko;HPO4 (0.5 M) solution; KoHPO4 (0.5 M) solution was then used to adjust the pH value of the
mixed solution to 7.4. The mixture was used as 5-fold concentration of PBS, and stored at 4 °C for later use. The
mixture was diluted 5 times with ultrapure water before use, and 3.3 mM magnesium chloride was added to give
the phosphate-buffered saline PBS (100 mM).

[002305] NADPH regeneration system solution: A NADPH solution containing 6.5 mM NADP, 16.5 mM G-6-
P, and 3U/mL G-6-P D was prepared with 5 mL of PBS.

[002306] Internal standard stop solution: 50 ng/mL propranolol hydrochloride and 200 ng/mL tolbutamide were
prepared with acetonitrile as an internal standard working solution.

[002307] Human liver microsome solution: 0.31 mL of human liver microsomes (25mg/mL) were added to
0.961 mL of PBS (pH7.4) and mixed well to give a human liver microsome dilution with a protein concentration
of 0.625 mg/mL.

[002308] SD rat liver microsome solution: 0.31 mL of SD rat liver microsomes (25 mg/mL) were added to 0.961
mL of PBS (pH7.4) and mixed well to give SD rat liver microsome dilution with a protein concentration of 0.625
mg/mL.

[002309] Sample working solution: The powder of a compound and a non-deuterated compound of the present
disclosure, the positive control dextromethorphan powder and omeprazole powder were prepared with DMSO
to 10 mM as the sample stock solution, and then diluted with 70% acetonitrile-water to give a 0.25 mM sample

working solution.
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[002310] 2) Sample incubation

[002311] 398 uL of human liver microsome dilution was added to a 96-well incubation plate (N = 2); 2 uL of
0.25 mM test compound and dextromethorphan were added respectively, and mixed well.

[002312] 398 uL of SD rat liver microsome dilution was added to a 96-well incubation plate (N = 2); 2 uL of
0.25 mM test compound and omeprazole were added respectively, and mixed well.

[002313] 300 uL of pre-cooled stop solution per well was added to a 96-well deep well plate as a stop plate and
placed on ice.

[002314] The 96-well incubation plate and the NADPH regeneration system were placed in a 37 °C water bath,
shaken at 100 rpm, and pre-incubated for 5 minutes. 80uL of incubation solution was taken out from each well
of the incubation plate, added to the stop plate, and mixed well. 20uL of NADPH regeneration system solution
was supplemented, as a 0 min sample. Then 80uL of NADPH regeneration system solution was added to each
well of the incubation plate. The reaction was initiated, and timing was started. The reaction concentration of
the compound to be tested was 1uM, and the protein concentration was 0.5 mg/mL.

[002315] At 10, 30, and 90 minutes of the reaction, respectively, 100 uL of the reaction solution was taken and
added to the stop plate, and vortexed for 3 minutes to stop the reaction.

[002316] The stop plate was centrifuged at 5000rpm and 4 °C for 15 minutes. 200uL of the supernatant was
added into a 96-well plate pre-added with 200uL of ultrapure water, and mixed well. LC-MS/MS was used for
sample analysis, and 10 pL of a sample was injected.

[002317] 3) Sample analysis method

[002318] In this assay, LC-MS/MS system was used to detect the peak areas of the compound to be tested,
dextromethorphan, omeprazole and internal standard, and the ratio of the peak areas of the compound to the
internal standard was calculated.

[002319] 4) Data processing

[002320] The peak areas of the sample and internal standard were obtained by mass spectrometer and Analyst
software. The substrate elimination rate constant K was obtained by plotting the residual amount of compound
(R%) against time using the single exponential degradation model of Graphpad prism7.0 software.

[002321] Ct/CO= exp(-K*t)

[002322] The half-life T1,2 and intrinsic clearance rate CLin Were calculated according to the following formula,

where V/M is equal to 1/C (protein).

0.693 _ 0693 V
Slope’ int ty, M

[002323] Tip= — ty2(min); CLint(uL/min/mg).

[002324] The assay results show that the compounds of the present disclosure have excellent metabolic stability.

[002325] (3) Pharmacokinetic assays in rats

[002326] For each test drug, six male Sprague-Dawley rats, 7-8 weeks old, weighing about 210g, were divided
into two groups, with three rats in each group. A single dose of the compound (oral 10mg/kg) was administered
intravenously or orally. The pharmacokinetic differences were compared.

[002327] Rats were fed on standard diet and given water. Fasting started 16 hours before the test. The drug was
dissolved with PEG400 and dimethyl sulfoxide. Blood was collected from the orbit. The time points of blood

collection were 0.083 hours, 0.25 hours, 0.5 hours, 1 hour, 2 hours, 4 hours, 6 hours, 8 hours, 12 hours and 24
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hours after administration.

[002328] The rats were briefly anesthetized after inhaling ether, and a 300uL blood sample was collected from
the orbit in the test tube. There was 30uL of 1% heparin salt solution in the test tube. Before use, the test tube
was dried at 60 °C overnight. After the blood sample collection was completed at the last time point, the rats
were sacrificed after ether anesthesia.

[002329] Immediately after the blood sample was collected, the test tube was gently inverted at least 5 times to
ensure sufficient mixing and placed on ice. The blood sample was centrifuged at 4 °C at 5000 rpm for 5 minutes
to separate the plasma from the red blood cells. A pipette was used to add 100 pL of the plasma into a clean
plastic centrifuge tube. The name of the compound and time point were marked. The plasma was stored at -80
°C before analysis. The concentration of the compound of the present disclosure in the plasma was determined
by LC-MS/MS. The pharmacokinetic parameters were calculated based on the plasma drug concentration of
each animal at different time points.

[002330] Assay results show that, the compounds of the present disclosure have better pharmacokinetic
properties in animals, and thus have better pharmacodynamics and therapeutic effects.

[002331] The above content is a further detailed description of the present disclosure in conjunction with
specific alternative embodiments, and it cannot be considered that the specific implementation of the present
disclosure is limited to these descriptions. For those skilled in the art to which the present disclosure belongs,
some simple deductions or substitutions can be made without departing from the concept of the present

disclosure, and should be regarded as belonging to the scope of protection of the present disclosure.
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CLAIMS

1. A compound of formula (I), or a tautomer, a stereoisomer, a prodrug, a crystal form, a pharmaceutically

acceptable salt, a hydrate or a solvate thereof:

X4:x%
R, z | Y1\ Y, o 7 l X2
Ry Z N | 'S x$ X
Ry Y/ R 0

wherein
X1 is N or CRxg;
X2 is CRx2Rx2 or C(0);
X3 is CRx3Rx3, CRx3 or NRxs;
X4 is CRx4Rx4’, CRxa, NRx4 or C(O);
Xs is N or CRxs;
X is N or CRxs;
==== s single or double bonds;
Rx1 is H, D, halogen, C1-¢ alkyl or C1.6 haloalkyl; wherein the above groups are optionally substituted with one
or more D, up to fully deuterated;
Rx2 and Rxz+ are independently H, D, halogen, -OH, Ci¢ alkyl, Ci.s haloalkyl, Css cycloalkyl or 3- to 7-
membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated,;
Rxs and Rxs are independently H, D, halogen, Ci.6 alkyl, C1.6 haloalkyl, Cs¢ cycloalkyl or 3- to 7-membered
heterocyclyl, or Rxs, Rxz and the carbon atom to which they are attached are taken together to form Ci.s
alkylidene; wherein the above groups are optionally substituted with one or more Ry;
Rxa and Rxas- are independently H, D, halogen, Ci-6 alkyl, Ci.6 haloalkyl, Cs¢ cycloalkyl or 3- to 7-membered
heterocyclyl; wherein the above groups are optionally substituted with one or more Ry;
or, Rxs, Rxa and the atoms to which they are attached are taken together to form Css cycloalkyl, 4- to 10-
membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups are optionally
substituted with one or more R;
Rxs is H, D, halogen, C1-¢ alkyl or C1.6 haloalkyl; wherein the above groups are optionally substituted with one
or more D, up to fully deuterated;
Rxe is H, D or halogen;
Y is CRy or N;
R1 is 3- to 10-membered heterocyclyl, which is optionally substituted with one or more Ry;
Ry is H, D or halogen;
or, R1, Ry and the carbon atoms to which they are attached are taken together to form Cs.g cycloalkyl, 4- to 10-
membered heterocyclyl, Ce-10 aryl or 5- to 10-membered heteroaryl, which is optionally substituted with one or
more R*;

284



R1’ is H, D, halogen or -NHy;

W is CRw or N;

Rw is selected from H, D, halogen and -NH;

Y1is CRy1 or N;

Y2is CRyz or N;

Rv1, Ryz2 and Ry are independently H, D, halogen, -CN, -NO, C1.¢ alkyl or C1¢ haloalkyl; wherein the above
groups are optionally substituted with one or more Rg;

Z is a chemical bond, O or S(O)o-2;

Rz is H, D, C16 alkyl or Cy.¢ haloalkyl; wherein the above groups are optionally substituted with one or more D,
up to fully deuterated,;

or -Z-Rz together represents -SFs;

each of Ra, Rp and Rc is independently H, D, halogen, -CN, -ORa, -NRgRc, Ci.6 alkyl, Ci.s haloalkyl, Cs.s
cycloalkyl, 3- to 7-membered heterocyclyl, Co¢ alkenyl, Co¢ alkynyl, Ce.10 aryl or 5- to 10-membered heteroaryl;
wherein the above groups are optionally substituted with one or more D, up to fully deuterated,;

each R is independently H, D, halogen, -CN, -ORa, -C(O)RA, -NRgRc, -NRAC(O)Rg, -S(0)2Ra, C16 alkyl, Ci.
¢ haloalkyl, Cs.6 cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein
the above groups are optionally substituted with one or more R’;

each R* is independently H, D, halogen, -CN, -OH, oxo, -NRAC(O)Rg, Ci.6 alkyl, C1.6 haloalkyl, Ci.¢ alkoxy,
C1-6 haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Cs.10 aryl or 5- to 10-membered heteroaryl, or
two R* and the atom(s) to which they are attached are taken together to form Css cycloalkyl or 4- to 10-
membered heterocyclyl; wherein the above groups are optionally substituted with one or more R’;

wherein each of Ra, Rg and Rc is independently H, D, Ci.6 alkyl, C1¢ haloalkyl, Cs.s cycloalkyl, 3- to 7-
membered heterocyclyl, C.. alkenyl, C..¢ alkynyl, Ce.10 aryl or 5- to 10-membered heteroaryl, or Rg, Rc and the
N atom to which they are attached are taken together to form 3- to 7-membered heterocyclyl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with one or more R’;

each R’ is independently H, D, halogen, -CN, -OH, C1.s alkyl, C1.6 haloalkyl, C1.¢ alkoxy, Ci.¢ haloalkoxy, Cs.¢
cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups
are optionally substituted with one or more R”;

or two adjacent R’ and the atoms to which they are attached are taken together to form Ce.10 aryl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with one or more -CN, halogen, Ci.6
alkyl, Ci.6 haloalkyl, Ci.6 alkoxy or Ci¢ haloalkoxy; wherein the above groups are also optionally substituted
with one or more D, up to fully deuterated;

each R” is independently H, D, halogen, -CN, -OH, Ci alkyl, C1.6 haloalkyl, C1¢ alkoxyCi-¢ haloalkoxy, Cs.
cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally substituted with one or
more D, up to fully deuterated;

with the proviso that, when X is N, Xz is CHa, X3 is NRxs, X4 is C(O), and Xs is CH, Y is not N.

2. The compound according to claim 1, or a tautomer, a stereoisomer, a prodrug, a crystal form, a

pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein
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X1 is N or CRxa;

X2 is CRx2Rx2 or C(0);

X3 is CRx3Rx3" or NRxs;

X4 is C(O);

Xs is N or CRxs;

X is N or CRxg, alternatively CRxg;

=== issingle bond;

Rx1 is H, D, halogen, C1-6 alkyl or C1.¢ haloalkyl; wherein the above groups are optionally substituted with one
or more D, up to fully deuterated;

Rx2 and Rxy- are independently H, D, halogen, -OH, Ci alkyl, Ci.s haloalkyl, Cs. cycloalkyl or 3- to 7-
membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated;

Rxs and Rxaz are independently H, D, halogen, Ci.6 alkyl, C1.6 haloalkyl, Cs¢ cycloalkyl or 3- to 7-membered
heterocyclyl, or Rxs, Rxz and the carbon atom to which they are attached are taken together to form Ci.s
alkylidene; wherein the above groups are optionally substituted with 1, 2, 3, 4, 5 or 6 Ry;

Rxs is H, D, halogen, C1-6 alkyl or C1.6 haloalkyl; wherein the above groups are optionally substituted with one
or more D, up to fully deuterated;

Rxe is H, D or halogen, alternatively H or D;

Y is CRy;

and R1, Ry and the carbon atoms to which they are attached are taken together to form Cs.g cycloalkyl, 4- to 10-
membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl, which is optionally substituted with 1, 2, 3,
4,50r 6 R*;

R1” is H, D, halogen or -NH, alternatively H or D;

W is CRw or N, alternatively CRw;

Rw is selected from H, D, halogen and -NH, alternatively H or D;

Y1is CRy1 0r N;

Y2 is CRyz or N;

Rv1, Ry2 and R; are independently H, D, halogen, -CN, -NO2, C1 alkyl or C1¢ haloalkyl; wherein the above
groups are optionally substituted with one or more D, up to fully deuterated;

Z is a chemical bond, O or S(O)o-2;

Rz is H, D, C16 alkyl or Cy.¢ haloalkyl; wherein the above groups are optionally substituted with one or more D,
up to fully deuterated;

or -Z-Rz together represents -SFs;

each Rj is independently H, D, halogen, -CN or -NRgRc;

each R* is independently H, D, halogen, -CN, -OH, oxo, -NRAC(O)Rg, Ci.s alkyl or C1.¢ haloalkyl, or two R*
and the atom(s) to which they are attached are taken together to form Csg cycloalkyl or 4- to 10-membered
heterocyclyl; wherein the above groups are optionally substituted with 1, 2, 3, 4,5 0or 6 R’;

wherein Ra, Rg and Rc are independently H, D, Ci alkyl or Ci haloalkyl; wherein the above groups are
optionally substituted with 1, 2, 3,4, 50r 6 R’;
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each R’ is independently H, D, halogen, -CN, -OH, C1.6 alkyl, C1.¢ haloalkyl, Ci1.¢ alkoxy, Ci.s haloalkoxy, Cs.¢
cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups

are optionally substituted with one or more D, up to fully deuterated.

3. The compound according to claim 1, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

X1 is N or CRxg;

Xz is CRx2Rx2 or C(0);

X3 is CRx3;

X4 is CRx4;

Xs is N or CRxs;

Xs is N or CRxs, alternatively CRxs;

==== s single or double bonds;

Rx1 is H, D, halogen, C1-6 alkyl or C1.6 haloalkyl; wherein the above groups are optionally substituted with one
or more D, up to fully deuterated;

Rx2 and Rxz- are independently H, D, halogen, -OH, Ci alkyl, Ci.s haloalkyl, Cs. cycloalkyl or 3- to 7-
membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated,;

Rxs, Rxa and the atoms to which they are attached are taken together to form Ce.10 aryl or 5- to 10-membered
heteroaryl; wherein the above groups are optionally substituted with 1, 2, 3,4,50r 6 R;

Rxs is H, D, halogen, C1-6 alkyl or C1.¢ haloalkyl; wherein the above groups are optionally substituted with one
or more D, up to fully deuterated;

Rxs is H, D or halogen, alternatively H or D;

Y is CRy or N;

R1 is 3- to 10-membered heterocyclyl, which is optionally substituted with 1, 2, 3, 4, 5 or 6 Ry,

Ry is H, D or halogen;

or, R1, Ry and the carbon atoms to which they are attached are taken together to form Cs.g cycloalkyl, 4- to 10-
membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl, which is optionally substituted with 1, 2, 3,
4,50r 6 R*;

R1’ is H, D, halogen or -NH, alternatively H or D;

W is CRw or N, alternatively CRw;

Rw is selected from H, D, halogen and -NH, alternatively H or D;

Y1is CRyz or N;

Y2is CRyz or N;

Rv1, Ry2 and R; are independently H, D, halogen, -CN, -NO2, C16 alkyl or C1¢ haloalkyl; wherein the above
groups are optionally substituted with one or more D, up to fully deuterated;

Z is a chemical bond, O or S(O)o-2;

Rz is H, D, C16 alkyl or Cy.¢ haloalkyl; wherein the above groups are optionally substituted with one or more D,

up to fully deuterated,
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or -Z-Rz together represents -SFs;

each Ry is independently H, D, halogen, -CN, -ORa, -NRgRc, Ci.6 alkyl, Ci.6 haloalkyl, Cz.¢ cycloalkyl, 3-to 7-
membered heterocyclyl, Co¢ alkenyl, Co6 alkynyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above
groups are optionally substituted with one or more D, up to fully deuterated;

each R is independently H, D, halogen, -CN, -ORa, -C(O)Ra, -NRgRc, -NRAC(O)Rg, -S(0)2Ra, C1-6 alkyl, Ci-
¢ haloalkyl, Cs.6 cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein
the above groups are optionally substituted with 1, 2, 3, 4, 50r 6 R’;

each R* is independently H, D, halogen, -CN, -OH, oxo, -NRAC(O)Rg, Ci.6 alkyl, C1.6 haloalkyl, Ci.s alkoxy,
C1-6 haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Cs.10 aryl or 5- to 10-membered heteroaryl, or
two R* and the atom(s) to which they are attached are taken together to form Css cycloalkyl or 4- to 10-
membered heterocyclyl; wherein the above groups are optionally substituted with 1, 2, 3,4, 50r 6 R’;

wherein each of Ra, Rg and Rc is independently H, D, Ci.6 alkyl, Ci haloalkyl, Cs.s cycloalkyl, 3- to 7-
membered heterocyclyl, C,.6 alkenyl, Co.6 alkynyl, Ce.10 aryl or 5- to 10-membered heteroaryl, or Rg, Rc  and
the N atom to which they are attached are taken together to form 3- to 7-membered heterocyclyl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with 1, 2, 3, 4,5 or 6 R’;

each R’ is independently H, D, halogen, -CN, -OH, C1.6 alkyl, C1.¢ haloalkyl, Ci1.¢ alkoxy, Ci.s haloalkoxy, Cs.¢
cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups
are optionally substituted with 1, 2, 3, 4, 5 or 6 R”;

each R” is independently H, D, halogen, -CN, -OH, Ci alkyl, Ci.s haloalkyl, C1¢ alkoxyCi.-s haloalkoxy, Cs.s
cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally substituted with one or

more D, up to fully deuterated.

4. The compound according to claim 1, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

X1 is N or CRxz;

X2 is CRx2Rx2 or C(0);

X3 is CRx3Rx3" or NRxs;

X4 is C(O);

Xs is N or CRxs;

Xs is N or CRxs, alternatively CRxg;

=== issingle bond;

Rx1 is H, D, halogen, C1-6 alkyl or C1.6 haloalkyl; wherein the above groups are optionally substituted with one
or more D, up to fully deuterated;

Rx2 and Rxy- are independently H, D, halogen, -OH, Ci alkyl, Ci.s haloalkyl, Cs. cycloalkyl or 3- to 7-
membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated,

Rxs and Rxaz are independently H, D, halogen, Ci.6 alkyl, C1.6 haloalkyl, Cs¢ cycloalkyl or 3- to 7-membered
heterocyclyl, or Rxs, Rxz and the carbon atom to which they are attached are taken together to form Ci.s

alkylidene; wherein the above groups are optionally substituted with 1, 2, 3, 4, 5 or 6 Ry;
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Rxs is H, D, halogen, C1-6 alkyl or C1.6 haloalkyl; wherein the above groups are optionally substituted with one
or more D, up to fully deuterated;

Rxs is H, D or halogen, alternatively H or D;

Y is CRy;

and Ri, Ry and the carbon atoms to which they are attached are taken together to form Ce.10 aryl or 5- to 10-
membered heteroaryl, which is optionally substituted with two or more R*;

R1’ is H, D, halogen or -NH, alternatively H or D;

W is CRw or N, alternatively CRw;

Rw is selected from H, D, halogen and -NH, alternatively H or D;

Y1is CRyz 0r N;

Y2is CRyz2 or N;

Rv1, Ryz and R are independently H, D, halogen, -CN, -NO,, C1.6 alkyl or C1.¢ haloalkyl;

Z is a chemical bond, O or S(O)o-2;

Rz is H, D, C16 alkyl or Cy.¢ haloalkyl; wherein the above groups are optionally substituted with one or more D,
up to fully deuterated,

or -Z-Rz together represents -SFs;

each Rj is independently H, D, halogen, -CN, -OH, -NH,, -NHC1.s alkyl, -N(C1.6 alkyl)z, Ci6 alkyl, Ci
haloalkyl, C1.6 alkoxy, C1-¢ haloalkoxy, Cs.¢ cycloalkyl, 3- to 7-membered heterocyclyl, C,.¢ alkenyl, Co¢ alkynyl,
Ce-10 aryl or 5- to 10-membered heteroaryl; wherein the above groups are optionally substituted with one or more
D, up to fully deuterated;

each R* is independently H, D, halogen, -CN, -OH, C1-6 alkyl, C1. haloalkyl, Ci.s alkoxy, Ci.¢ haloalkoxy, Cs¢
cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl, or two R* and the atom(s)
to which they are attached are taken together to form Cs.g cycloalkyl or 4- to 10-membered heterocyclyl; wherein
the above groups are optionally substituted with 1, 2, 3, 4, 50r 6 R’;

each R’ is independently H, D, halogen, -CN, -OH, C1.6 alkyl, C1.¢ haloalkyl, Ci.¢ alkoxy, Ci.s haloalkoxy, Cs.¢
cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups
are optionally substituted with 1, 2, 3, 4, 5 or 6 R”;

each R” is independently H, D, halogen, -CN, -OH, Ci alkyl, Ci.6 haloalkyl, C1¢ alkoxyCi.¢ haloalkoxy, Cs.
cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally substituted with one or

more D, up to fully deuterated.

5. The compound according to claim 1, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

X1 is N or CRxg;

X2 is CRx2Rx2 or C(0);

X3 is NRxs;

X4 is C(O);

Xs is N or CRxs;

Xs is N or CRxs, alternatively CRxg;
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==== issingle bond;

Rx1 is H, D, halogen, C1-¢ alkyl or C1.6 haloalkyl; wherein the above groups are optionally substituted with one
or more D, up to fully deuterated;

Rx2 and Rx2 are independently H, D, halogen, Ci-6 alkyl, C1.6 haloalkyl, Cs¢ cycloalkyl or 3- to 7-membered
heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully deuterated;
Rxs is H, Ci.6 alkyl, C1.6 haloalkyl or Cs.¢ cycloalkyl; wherein the above groups are optionally substituted with
one or more D, up to fully deuterated;

Rxs is H, D, halogen, C1-6 alkyl or C1.6 haloalkyl; wherein the above groups are optionally substituted with one
or more D, up to fully deuterated;

Rxs is H, D or halogen, alternatively H or D;

Y is CRy;

and Ri, Ry and the carbon atoms to which they are attached are taken together to form Ce.10 aryl or 5- to 10-
membered heteroaryl, which is optionally substituted with two or more R*;

R1’ is H, D, halogen or -NH, alternatively H or D;

W is CRw or N, alternatively CRw;

Rw is selected from H, D, halogen and -NHy, alternatively H or D;

Y1is CRyz or N;

Y2is CRyz or N;

Rv1, Ryz and R are independently H, D, halogen, -CN, -NO, C1.s alkyl or C1.¢ haloalkyl,;

Z is a chemical bond, O or S(O)o-2;

Rz is H, D, C16 alkyl or C1.¢ haloalkyl; wherein the above groups are optionally substituted with one or more D,
up to fully deuterated,;

or -Z-Rz together represents -SFs;

wherein two adjacent R* and the atoms to which they are attached are taken together to form Cs.g cycloalkyl or
4- to 10-membered heterocyclyl, and the other R* are independently H, D, halogen, -CN, -OH, Ci.¢ alkyl or Cs.
¢ haloalkyl; wherein the above groups are optionally substituted with 1, 2, 3, 4, 5 or 6 R’;

each R’ is independently H, D, halogen, -CN, -OH, C1.6 alkyl, C1.¢ haloalkyl, C1.¢ alkoxy, Ci.s haloalkoxy, Cs.s
cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups

are optionally substituted with one or more D, up to fully deuterated.

6. The compound according to claim 1, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

X1 is N or CRxg;

X2 is CRx2Rx2';

X3 is NRxs;

X4 is C(O);

Xs is N or CRxs;

Xs is N or CRxs, alternatively CRxs;

==== s single bond;
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Rx1 is H, D, halogen, C1-6 alkyl or C1.6 haloalkyl; wherein the above groups are optionally substituted with one
or more D, up to fully deuterated;

Rx2 and Rxo are independently H, D, halogen, Ci-6 alkyl, C1.6 haloalkyl, Cs¢ cycloalkyl or 3- to 7-membered
heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully deuterated;
Rxs is H, Ci.6 alkyl, C1.6 haloalkyl, Cs¢ cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups
are optionally substituted with one or more D, up to fully deuterated;

Rxs is H, D, halogen, C1-6 alkyl or C1.6 haloalkyl; wherein the above groups are optionally substituted with one
or more D, up to fully deuterated;

Rxe is H, D or halogen, alternatively H or D;

Y is CRy;

and Ry, Ry and the carbon atoms to which they are attached are taken together to form Ce.10 aryl or 5- to 10-
membered heteroaryl, which is optionally substituted with two or more R*;

R1’ is H, D, halogen or -NH, alternatively H or D;

W is CRw or N, alternatively CRw;

Rw is selected from H, D, halogen and -NH, alternatively H or D;

Y1is CRyz 0r N;

Y2is CRyz or N;

Rv1, Ryz and R are independently H, D, halogen, -CN, -NO,, C1.6 alkyl or C1.¢ haloalkyl,;

Z is a chemical bond, O or S(O)o-2;

Rz is H, D, C16 alkyl or Cy.¢ haloalkyl; wherein the above groups are optionally substituted with one or more D,
up to fully deuterated;

or -Z-Rz together represents -SFs;

wherein two adjacent R* and the atoms to which they are attached are taken together to form Cs.g cycloalkyl or
4- to 10-membered heterocyclyl, and the other R* are independently H, D, halogen, -CN, -OH, Cy.6 alkyl or Cs.
& haloalkyl; wherein the above groups are optionally substituted with 1, 2, 3, 4,5 or 6 R’;

each R’ is independently H, D, halogen, -CN, -OH, C1.s alkyl, C1.6 haloalkyl, C1.¢ alkoxy, Ci.¢ haloalkoxy, Cs.¢
cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups

are optionally substituted with one or more D, up to fully deuterated.

7. The compound according to claim 1, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

X1 is N or CRxg;

X2 is CRx2Rx2 or C(0);

X3 is CRxs;

X4 is CRx4;

Xs is N or CRxs;

Xs is N or CRxs, alternatively CRxg;

==== s single or double bonds;

Rx1 is H, D, halogen, C1.¢ alkyl or C1.6 haloalkyl; wherein the above groups are optionally substituted with one
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or more D, up to fully deuterated;

Rx2 and Rxzr are independently H, D, halogen, -OH, Ci¢ alkyl, Ci.s haloalkyl, Cs cycloalkyl or 3- to 7-
membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated,

Rxs, Rx4 and the atoms to which they are attached are taken together to form 5-membered heteroaryl; which is
optionally substituted with 1, 2, 3,4,50r 6 R;

Rxs is H, D, halogen, C1-6 alkyl or C1.6 haloalkyl; wherein the above groups are optionally substituted with one
or more D, up to fully deuterated;

Rxe is H, D or halogen, alternatively H or D;

Y is CRy or N;

R; is 3- to 10-membered heterocyclyl, which is optionally substituted with 1, 2, 3, 4, 5 or 6 Ry,

Ry is H, D or halogen;

or, Ry, Ry and the carbon atoms to which they are attached are taken together to form Ce.10 aryl or 5- to 10-
membered heteroaryl, which is optionally substituted with 1, 2, 3, 4, 5 or 6 R*;

R1’ is H, D, halogen or -NH, alternatively H or D;

W is CRw or N, alternatively CRw;

Rw is selected from H, D, halogen and -NH, alternatively H or D;

Y1is CRy1 or N;

Y2is CRyz or N;

Rv1, Ryz and R are independently H, D, halogen, -CN, -NO,, C1.6 alkyl or C1.¢ haloalkyl,;

Z is a chemical bond, O or S(O)o-2;

Rz is H, D, C16 alkyl or Cy.¢ haloalkyl; wherein the above groups are optionally substituted with one or more D,
up to fully deuterated;

or -Z-Rz together represents -SFs;

each Ry is independently H, D, halogen, -CN, -OH, -NH, -NHC1 alkyl, -N(C1.6 alkyl)z, Ci6 alkyl, Ci
haloalkyl, C1.6 alkoxy, Ci-¢ haloalkoxy, Cs.¢ cycloalkyl, 3- to 7-membered heterocyclyl, C,.¢ alkenyl, Co¢ alkynyl,
Ce-10 aryl or 5- to 10-membered heteroaryl; wherein the above groups are optionally substituted with one or more
D, up to fully deuterated;

each R is independently H, D, halogen, -CN, -OH, -C(O)Ra, -NRgRc, -NRAC(O)Rg, -S(0)2Ra, Ci-6 alkyl, Ci.6
haloalkyl, Ci.6 alkoxy, Ci.6 haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with 1, 2, 3, 4,5 or 6 R’;

wherein each of Ra, Rs and Rc is independently H, D, Ci.6 alkyl, Ci haloalkyl, Cs.s cycloalkyl, 3- to 7-
membered heterocyclyl, C..s alkenyl, C..¢ alkynyl, Ce.10 aryl or 5- to 10-membered heteroaryl, or Rg, Rc and the
N atom to which they are attached are taken together to form 3- to 7-membered heterocyclyl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with 1, 2, 3, 4,5 or 6 R’;

each R* is independently H, D, halogen, -CN, -OH, C1-6 alkyl, C1.6 haloalkyl, Ci.s alkoxy, Ci.¢ haloalkoxy, Cs¢
cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl, or two R* and the atom(s)
to which they are attached are taken together to form Cs.g cycloalkyl or 4- to 10-membered heterocyclyl; wherein

the above groups are optionally substituted with 1, 2, 3, 4, 50r 6 R’;
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each R’ is independently H, D, halogen, -CN, -OH, C1.6 alkyl, C1.¢ haloalkyl, Ci1.¢ alkoxy, Ci.s haloalkoxy, Cs.¢
cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups
are optionally substituted with 1, 2, 3, 4, 5 or 6 R”;

each R” is independently H, D, halogen, -CN, -OH, Ci alkyl, Ci.6 haloalkyl, C1¢ alkoxyCi.s haloalkoxy, Cs.s
cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally substituted with one or

more D, up to fully deuterated.

8. The compound according to claim 1, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

X1is N;

X2 is CRx2Rxz’ or C(0);

X3 is CRxs;

X4 1S CRx4;

Xs is N or CRxs;

Xs is N or CRxs, alternatively CRxg;

=== s single bond;

Rx2 and Rxz- are independently H, D, halogen, -OH, Ci alkyl, Ci.s haloalkyl, Cs. cycloalkyl or 3- to 7-
membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated,

Rxs, Rx4 and the atoms to which they are attached are taken together to form 5-membered heteroaryl; which is
optionally substituted with 1, 2, 3,4,50r 6 R;

Rxs is H, D, halogen, C1-6 alkyl or C1.6 haloalkyl; wherein the above groups are optionally substituted with one
or more D, up to fully deuterated;

Rxe is H, D or halogen, alternatively H or D;

Y is CRy or N;

R1 is 5- to 6-membered heterocyclyl, which is optionally substituted with 1, 2, 3, 4, 5 or 6 Ry;

R1” is H, D, halogen or -NH, alternatively H or D;

W is CRw or N, alternatively CRw;

Rw is selected from H, D, halogen and -NHy, alternatively H or D;

Ry is H, D or halogen;

Y1is CRy1 or N;

Y2is CRyz or N;

Rv1, Ryz and R are independently H, D, halogen, -CN, -NO,, C1.6 alkyl or C1.¢ haloalkyl;

Z is a chemical bond, O or S(O)o-2;

Rz is H, D, C16 alkyl or Cy.¢ haloalkyl; wherein the above groups are optionally substituted with one or more D,
up to fully deuterated,;

or -Z-Rz together represents -SFs;

each Ry is independently H, D, halogen, -CN, -OH, -NH, -NHC1 alkyl, -N(C1.6 alkyl)z, Ci6 alkyl, Ci
haloalkyl, C1.6 alkoxy, C1-¢ haloalkoxy, Cs.¢ cycloalkyl, 3- to 7-membered heterocyclyl, C,.¢ alkenyl, Co¢ alkynyl,
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Ce-10 aryl or 5- to 10-membered heteroaryl; wherein the above groups are optionally substituted with one or more
D, up to fully deuterated;

each R is independently H, D, halogen, -CN, -OH, -C(O)Ra, -NRgR¢, -NRAC(O)Rg, -S(0)2Ra, Ci-6 alkyl, Ci.6
haloalkyl, Ci.¢ alkoxy, Ci.¢ haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with 1, 2, 3, 4,5 or 6 R’;

wherein each of Ra, Rg and Rc is independently H, D, Ci.6 alkyl, Ci haloalkyl, Cs.s cycloalkyl, 3- to 7-
membered heterocyclyl, C,.¢ alkenyl, Co.6 alkynyl, Ce.10 aryl or 5- to 10-membered heteroaryl, or Rg, Rc  and
the N atom to which they are attached are taken together to form 3- to 7-membered heterocyclyl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with 1, 2, 3, 4,5 or 6 R’;

each R’ is independently H, D, halogen, -CN, -OH, C1.6 alkyl, C1.¢ haloalkyl, Ci1.¢ alkoxy, Ci.s haloalkoxy, Cs.¢
cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups
are optionally substituted with 1, 2, 3, 4, 5 or 6 R”;

each R” is independently H, D, halogen, -CN, -OH, Ci alkyl, C1.6 haloalkyl, C1¢ alkoxyCi.¢ haloalkoxy, Cs.
cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally substituted with one or

more D, up to fully deuterated.

9. The compound according to claim 1, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

X1isN;

X2 is CRx2Rx2 or C(0);

X3 is CRxs;

X4 is CRx4;

Xs is N or CRxs;

X is N or CRxs, alternatively CRxg;

==== issingle bond;

Rx2 and Rx. are independently H, D, halogen, Ci.6 alkyl, C1.6 haloalkyl, Cs¢ cycloalkyl or 3- to 7-membered
heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully deuterated;
Rxs, Rxa and the atoms to which they are attached are taken together to form Ce.10 aryl or 5- to 10-membered
heteroaryl; wherein the above groups are optionally substituted with 1, 2, 3,4,50r 6 R;

Rxs is H, D, halogen, C1-¢ alkyl or C1.6 haloalkyl; wherein the above groups are optionally substituted with one
or more D, up to fully deuterated;

Rxs is H, D or halogen, alternatively H or D;

Y is CRy;

and Ri, Ry and the carbon atoms to which they are attached are taken together to form Ce.10 aryl or 5- to 10-
membered heteroaryl, which is optionally substituted with two or more R*;

R1” is H, D, halogen or -NH, alternatively H or D;

W is CRw or N, alternatively CRw;

Rw is selected from H, D, halogen and -NHy, alternatively H or D;

Y1is CRy1 0r N;
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Y2 is CRyz or N;

Rv1, Ryz and R; are independently H, D, halogen, -CN, -NO, C1. alkyl or C1.6 haloalkyl;

Z is a chemical bond, O or S(O)o-2;

Rz is H, D, C16 alkyl or C1.¢ haloalkyl; wherein the above groups are optionally substituted with one or more D,
up to fully deuterated,;

or -Z-Rz together represents -SFs;

each R is independently H, D, halogen, -CN, -C(O)Ra, Ci6 alkyl or C16 haloalkyl; wherein the above groups
are optionally substituted with one or more D, up to fully deuterated;

wherein two adjacent R* and the atoms to which they are attached are taken together to form Cs.g cycloalkyl or
4- to 10-membered heterocyclyl, and the other R* are independently H, D, halogen, -CN, -OH, Ci.¢ alkyl or C.
¢ haloalkyl; wherein the above groups are optionally substituted with 1, 2, 3, 4, 5 or 6 R’;

each R’ is independently H, D, halogen, -CN, -OH, C1.6 alkyl, C1.¢ haloalkyl, Ci1.¢ alkoxy, Ci.¢ haloalkoxy, Cs.¢
cycloalkyl, 3- to 7-membered heterocyclyl, Ce-10 aryl or 5- to 10-membered heteroaryl; wherein the above groups
are optionally substituted with one or more D, up to fully deuterated;

Rais H, D, Cy6 alkyl, Cy.¢ haloalkyl, Cs.¢ cycloalkyl or 3- to 7-membered heterocyclyl.

10. The compound according to claim 1, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

X1 is N or CRx:N;

X2 is CRx2Rx2 or C(0);

X3 is CRxs;

X4 is CRx4;

Xs is N or CRxs;

X is N or CRxs, alternatively CRxs;

==== issingle bond;

Rx1 is H, D, halogen, C1.¢ alkyl or C1.6 haloalkyl; wherein the above groups are optionally substituted with one
or more D, up to fully deuterated;

Rx2 and Rxz+ are independently H, D, halogen, -OH, Ci¢ alkyl, Ci.s haloalkyl, Cs cycloalkyl or 3- to 7-
membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated,;

Rxs, Rxa and the atoms to which they are attached are taken together to form Ce.10 aryl or 5- to 10-membered
heteroaryl; wherein the above groups are optionally substituted with 1, 2, 3,4,50r 6 R;

Rxs is H, D, halogen, C1-6 alkyl or C1.6 haloalkyl; wherein the above groups are optionally substituted with one
or more D, up to fully deuterated;

Rxe is H, D or halogen, alternatively H or D;

Y is CRy;

and Ry, Ry and the carbon atoms to which they are attached are taken together to form Ce.10 aryl or 5- to 10-
membered heteroaryl, which is optionally substituted with two or more R*;

R1’ is H, D, halogen or -NH, alternatively H or D;
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W is CRw or N, alternatively CRw;

Rw is selected from H, D, halogen and -NH, alternatively H or D;

Y1is CRyz 0r N;

Y2is CRyz or N;

Rv1, Ryz and Ry are independently H, D, halogen, -CN, -NO,, C1.6 alkyl or C1.¢ haloalkyl,;

Z is a chemical bond, O or S(O)o-2;

Rz is H, D, C16 alkyl or Cy.¢ haloalkyl; wherein the above groups are optionally substituted with one or more D,
up to fully deuterated;

or -Z-Rz together represents -SFs;

each R is independently H, D, -C(O)Ra, halogen, -CN, Ci.¢ alkyl, C1 haloalkyl, Cs¢ cycloalkyl, 3- to 7-
membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups are optionally
substituted with 1, 2, 3, 4, 5 or 6 R’; wherein the above groups are optionally substituted with one or more D, up
to fully deuterated,

wherein two adjacent R* and the atoms to which they are attached are taken together to form Cs.g cycloalkyl or
4- to 10-membered heterocyclyl, and the other R* are independently H, D, halogen, -CN, -OH, Cy.6 alkyl or Cs.
& haloalkyl; wherein the above groups are optionally substituted with 1, 2, 3, 4,5 or 6 R’;

each R’ is independently H, D, halogen, -CN, -OH, Ci.s alkyl, C1.¢ haloalkyl, C1- alkoxy, Ci-s haloalkoxy, Cs.s
cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups
are optionally substituted with one or more D, up to fully deuterated;

RaisH, D, Cialkyl, C1¢ haloalkyl, Cs.6 cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups

are optionally substituted with one or more D, up to fully deuterated.

11. The compound according to claim 1, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

X1is N;

X2 is CRx2Rx2’ or C(0);

X3 is CRxs;

X4 1S CRx4;

Xs is N or CRxs;

Xs is N or CRxs, alternatively CRxg;

=== issingle bond;

Rx2 and Rxy- are independently H, D, OH, halogen, C1s alkyl, C1.¢ haloalkyl, Cs.¢ cycloalkyl or 3- to 7-membered
heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully deuterated;
Rxs, Rxa and the atoms to which they are attached are taken together to form Ce.10 aryl or 5- to 10-membered
heteroaryl; wherein the above groups are optionally substituted with 1, 2, 3,4,50r 6 R;

Rxs is H, D, halogen, C1-6 alkyl or C1.6 haloalkyl; wherein the above groups are optionally substituted with one
or more D, up to fully deuterated;

Rxs is H, D or halogen, alternatively H or D;

Y is CRy;
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and Ri, Ry and the carbon atoms to which they are attached are taken together to form Ce.10 aryl or 5- to 10-
membered heteroaryl, which is optionally substituted with two or more R*;

R1” is H, D, halogen or -NH, alternatively H or D;

W is CRw or N, alternatively CRw;

Rw is selected from H, D, halogen and -NH, alternatively H or D;

Y1is CRy1 0r N;

Y2is CRyz or N;

Rv1, Ryz and R are independently H, D, halogen, -CN, -NO3, C1.s alkyl or C1.¢ haloalkyl,;

Z is a chemical bond, O or S(O)o-2;

Rz is H, D, C16 alkyl or Cy.¢ haloalkyl; wherein the above groups are optionally substituted with one or more D,
up to fully deuterated,

or -Z-Rz together represents -SFs;

wherein one R is pyrimidin-2-yl, pyrimidin-4-yl, pyrazin-2-yl, triazinyl or tetrazinyl, and the other R are
independently H, D, halogen, -CN, Ci¢ alkyl or Ci.s haloalkyl; wherein the above groups are optionally
substituted with 1, 2, 3,4, 50r 6 R’;

wherein two adjacent R* and the atoms to which they are attached are taken together to form Cs.g cycloalkyl or
4- to 10-membered heterocyclyl, and the other R* are independently H, D, halogen, -CN, -OH, Ci.¢ alkyl or Cs.
& haloalkyl; wherein the above groups are optionally substituted with 1, 2, 3, 4,5 or 6 R’;

each R’ is independently H, D, halogen, -CN, -OH, Ci.s alkyl, C1.¢ haloalkyl, Ci1- alkoxy, Ci-s haloalkoxy, Cs.¢
cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups
are optionally substituted with one or more D, up to fully deuterated;

or two adjacent R’ and the atoms to which they are attached are taken together to form Ce.10 aryl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with 1, 2, 3, 4, 5 or 6 -CN, halogen,
Cisalkyl, C1¢ haloalkyl, C1.¢ alkoxy or C1-¢ haloalkoxy; wherein the above groups are also optionally substituted

with one or more D, up to fully deuterated.

12. The compound according to claim 1, or a tautomer, a sterecisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

X1is N;

X2 is CRx2Rx2’ or C(0);

X3 is CRx3;

X4 is CRxy4;

Xs is N or CRxs;

X is N or CRxg, alternatively CRxg;

==== s single bond;

Rx2 and Rx2 are independently H, D, halogen, Ci-6 alkyl, C1.6 haloalkyl, Cs¢ cycloalkyl or 3- to 7-membered
heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully deuterated;
Rxs, Rxa and the atoms to which they are attached are taken together to form Ce.10 aryl or 5- to 10-membered

heteroaryl; wherein the above groups are optionally substituted with 1, 2, 3,4,50r 6 R;
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Rxs is H, D, halogen, C1-6 alkyl or C1.6 haloalkyl; wherein the above groups are optionally substituted with one
or more D, up to fully deuterated;

Rxs is H, D or halogen, alternatively H or D;

Y is CRy;

and Ri, Ry and the carbon atoms to which they are attached are taken together to form Ce.10 aryl or 5- to 10-
membered heteroaryl, which is optionally substituted with two or more R*;

R1’ is H, D, halogen or -NH, alternatively H or D;

W is CRw or N, alternatively CRw;

Rw is selected from H, D, halogen and -NH, alternatively H or D;

Y1is CRyz 0r N;

Y2is CRyz2 or N;

Rv1, Ryz and R are independently H, D, halogen, -CN, -NO,, C1.6 alkyl or C1.¢ haloalkyl;

Z is a chemical bond, O or S(O)o-2;

Rz is H, D, C16 alkyl or Cy.¢ haloalkyl; wherein the above groups are optionally substituted with one or more D,
up to fully deuterated,

or -Z-Rz together represents -SFs;

wherein one R is pyridin-2-yl, pyrimidin-4-yl or pyrazin-2-yl, and the other R are independently H, D, halogen,
-CN, C1 alkyl or C1-¢ haloalkyl; wherein the above groups are optionally substituted with 1, 2, 3, 4,5 or 6 R’;
wherein two adjacent R* and the atoms to which they are attached are taken together to form Cs.g cycloalkyl or
4- to 10-membered heterocyclyl, and the other R* are independently H, D, halogen, -CN, -OH, Ci.6 alkyl or Cs.
¢ haloalkyl; wherein the above groups are optionally substituted with 1, 2, 3, 4,5 or 6 R’;

each R’ is independently H, D, halogen, -CN, -OH, C1.s alkyl, C1.s haloalkyl, C1.¢ alkoxy, Ci.¢ haloalkoxy, Cs.¢
cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups

are optionally substituted with one or more D, up to fully deuterated.

13. The compound according to claim 1, or a tautomer, a stereocisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

X1isN;

X2 is CRx2Rx2;

X3 is CRx3;

X4 is CRx4;

Xs is N or CRxs;

Xs is N or CRxs, alternatively CRxs;

==== issingle bond;

Rx2 and Rx,- are independently H, D, halogen, OH, C1.s alkyl, C1.¢ haloalkyl, Cs.¢ cycloalkyl or 3- to 7-membered
heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully deuterated;
Rxs, Rxa and the atoms to which they are attached are taken together to form Ce.10 aryl or 5- to 10-membered
heteroaryl; wherein the above groups are optionally substituted with 1, 2, 3,4,50r 6 R;

Rxs is H, D, halogen, C1.¢ alkyl or C1.6 haloalkyl; wherein the above groups are optionally substituted with one
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or more D, up to fully deuterated;

Rxe is H, D or halogen, alternatively H or D;

Y is CRy;

and Ri, Ry and the carbon atoms to which they are attached are taken together to form Ce.10 aryl or 5- to 10-
membered heteroaryl, which is optionally substituted with two or more R*;

R1” is H, D, halogen or -NH, alternatively H or D;

W is CRw or N, alternatively CRw;

Rw is selected from H, D, halogen and -NH, alternatively H or D;

Y1is CRy1 0r N;

Y2 is CRyz or N;

Rv1, Ryz and R; are independently H, D, halogen, -CN, -NO, C1. alkyl or C1.6 haloalkyl;

Z is a chemical bond, O or S(O)-2;

Rz is H, D, C1 alkyl or Cy.¢ haloalkyl; wherein the above groups are optionally substituted with one or more D,
up to fully deuterated,;

or -Z-Rz together represents -SFs;

wherein one R is pyrimidin-2-yl, and the other R are independently H, D, halogen, -CN, Ci alkyl or Ci.6
haloalkyl; wherein the above groups are optionally substituted with 1, 2, 3,4, 50r 6 R’;

wherein two adjacent R* and the atoms to which they are attached are taken together to form Cs.g cycloalkyl or
4- to 10-membered heterocyclyl, and the other R* are independently H, D, halogen, -CN, -OH, Ci.¢ alkyl or Cs.
& haloalkyl; wherein the above groups are optionally substituted with 1, 2, 3, 4,5 or 6 R’;

each R’ is independently H, D, halogen, -CN, -OH, C1.s alkyl, C1.¢ haloalkyl, Ci1- alkoxy, Ci-s haloalkoxy, Cs.s
cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups
are optionally substituted with one or more D, up to fully deuterated;

or two adjacent R’ and the atoms to which they are attached are taken together to form Ce.10 aryl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with 1, 2, 3, 4, 5 or 6 -CN, halogen,
Cisalkyl, C1¢ haloalkyl, C1.¢ alkoxy or C1-¢ haloalkoxy; wherein the above groups are also optionally substituted

with one or more D, up to fully deuterated.

14. The compound according to claim 1, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

X1 is N or CRxg;

Xz is CRx2Rx2 or C(0);

X3 is CRx3;

X4 is CRx4;

Xs is N or CRxs;

X is N or CRxg, alternatively CRxg;

==== s single bond;

Rx1 is H, D, halogen, C1-6 alkyl or C1.6 haloalkyl; wherein the above groups are optionally substituted with one

or more D, up to fully deuterated;

299



Rx2 and Rx,- are independently H, D, halogen, OH, C1-s alkyl, C1.6 haloalkyl, Cs.¢ cycloalkyl or 3- to 7-membered
heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully deuterated;
Rxs, Rxa and the atoms to which they are attached are taken together to form Ce.10 aryl or 5- to 10-membered
heteroaryl; wherein the above groups are optionally substituted with 1, 2, 3,4,50r 6 R;

Rxs is H, D, halogen, C1-6 alkyl or C1.6 haloalkyl; wherein the above groups are optionally substituted with one
or more D, up to fully deuterated;

Rxe is H, D or halogen, alternatively H or D;

Y is CRy;

and R1, Ry and the carbon atoms to which they are attached are taken together to form Cs.s cycloalkyl or 4- to
10-membered heterocyclyl, which is optionally substituted with two or more R*;

R1’ is H, D, halogen or -NH, alternatively H or D;

W is CRw or N, alternatively CRw;

Rw is selected from H, D, halogen and -NH, alternatively H or D;

Y1is CRyz 0r N;

Y2is CRy2 or N;

Rv1, Ryz and R are independently H, D, halogen, -CN, -NO, C1.6 alkyl or C1.¢ haloalkyl,;

Z is a chemical bond, O or S(O)o-2;

Rz is H, D, C16 alkyl or Cy.¢ haloalkyl; wherein the above groups are optionally substituted with one or more D,
up to fully deuterated;

or -Z-Rz together represents -SFs;

RisH, D, halogen, -CN, -OH, -C(O)Ra, -NRgRc, -NRAC(O)Rg, -S(0)2Ra, C1-6 alkyl, C1- haloalkyl, C1.¢ alkoxy,
C16 haloalkoxy, Cs6 cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl;
wherein the above groups are optionally substituted with 1, 2, 3,4, 50r 6 R’;

wherein each of Ra, Rg and Rc is independently H, D, Ci. alkyl, C1¢ haloalkyl, Cs.s cycloalkyl, 3- to 7-
membered heterocyclyl, C..s alkenyl, C..¢ alkynyl, Ce.10 aryl or 5- to 10-membered heteroaryl, or Rg, Rc and the
N atom to which they are attached are taken together to form 3- to 7-membered heterocyclyl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with 1, 2, 3, 4,5 or 6 R’;

each R* is independently H, D, halogen, -CN, -OH, oxo, -NRAC(O)Rg, Ci.6 alkyl, C1.¢ haloalkyl, Ci.¢ alkoxy,
C1-6 haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Cs.10 aryl or 5- to 10-membered heteroaryl, or
two R* and the atom(s) to which they are attached are taken together to form Csg cycloalkyl or 4- to 10-
membered heterocyclyl; wherein the above groups are optionally substituted with 1, 2, 3,4, 50r 6 R’;

each R’ is independently H, D, halogen, -CN, -OH, Ci.s alkyl, C1.¢ haloalkyl, Ci1- alkoxy, Ci-s haloalkoxy, Cs.s
cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups

are optionally substituted with one or more D, up to fully deuterated.
15. The compound according to any one of claims 1 to 14, or a tautomer, a stereoisomer, a prodrug, a crystal

form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein the compound is a compound

of formula (11):
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wherein X1-Xs, Y, W, R1 and Ry’ are defined as in any one of claims 1 to 14.

16. The compound according to claim 15, or a tautomer, a stereoisomer, a prodrug, a crystal form, a

pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein the compound is a compound of formula

(1ny:

R* (1)
wherein
X1 is N or CRxs, alternatively N;
X2 is CRx2Rx2 or C(0), alternatively CRx2Rx2’;
X3 is CRx3Rx3" or NRxa;
Rx1 is H, D, halogen, C1-¢ alkyl or C1.6 haloalkyl; wherein the above groups are optionally substituted with one
or more D, up to fully deuterated;
Rx2 and Rxz+ are independently H, D, halogen, -OH, Ci¢ alkyl, Ci.s haloalkyl, Cs cycloalkyl or 3- to 7-
membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated,
Rxs and Rxa are independently H, D, halogen, Ci.6 alkyl, C1.6 haloalkyl, Cs¢ cycloalkyl or 3- to 7-membered
heterocyclyl, or Rxs, Rxz and the carbon atom to which they are attached are taken together to form Ci.s
alkylidene; wherein the above groups are optionally substituted with 1, 2, 3, 4, 5 or 6 Rg;
each R; is independently H, D, halogen, -CN, -OH, -NH, -NHCy.s alkyl, -N(C1.6 alkyl)z, Ci6 alkyl, Cis
haloalkyl, C1.6 alkoxy, C1-¢ haloalkoxy, Cs.¢ cycloalkyl, 3- to 7-membered heterocyclyl, C,.¢ alkenyl, Co¢ alkynyl,
Ce-10 aryl or 5- to 10-membered heteroaryl; wherein the above groups are optionally substituted with one or more
D, up to fully deuterated;
R1’ is H, D, halogen or -NH, alternatively H or D;
each R* is independently H, D, halogen, -CN, -OH, Cy.¢ alkyl, C1.¢ haloalkyl, Ci.¢ alkoxy, Ci.s haloalkoxy, Cs.¢
cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl, or two R* and the atoms
to which they are attached are taken together to form Caz.g cycloalkyl or 4- to 10-membered heterocyclyl; wherein

the above groups are optionally substituted with 1, 2, 3, 4, 50r 6 R’;
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each R’ is independently H, D, halogen, -CN, -OH, C1.6 alkyl, C1.¢ haloalkyl, Ci1.¢ alkoxy, Ci.s haloalkoxy, Cs.¢
cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups
are optionally substituted with 1, 2, 3, 4, 5 or 6 R”;

each R” is independently H, D, halogen, -CN, -OH, Ci alkyl, Ci.6 haloalkyl, C1¢ alkoxyCi.s haloalkoxy, Cs.s
cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally substituted with one or

more D, up to fully deuterated.

17. The compound according to claim 16, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

X1is N or CH;

X2 is CH,, CHD, CD; or C(0);

X3 is CRx3Rx3" or NRxs;

Rxs and Rxas are independently H, D, halogen, Ci.6 alkyl, C1.6 haloalkyl, Cs¢ cycloalkyl or 3- to 7-membered
heterocyclyl, or Rxs, Rxz and the carbon atom to which they are attached are taken together to form Ci.s
alkylidene; wherein the above groups are optionally substituted with 1, 2, 3, 4, 5 or 6 Ry;

each R; is independently H, D, halogen, -NHa, -NHC1.6 alkyl or -N(Ci.6 alkyl)2; wherein the above groups are
optionally substituted with one or more D, up to fully deuterated;

R1’ is H, D, halogen or -NH, alternatively H or D;

each R* is independently H, D, halogen, Ci-6 alkyl or Ci1-6 haloalkyl, or two R* and the atoms to which they are
attached are taken together to form 4- to 10-membered heterocyclyl; wherein the above groups are optionally
substituted with 1, 2, 3,4, 50r 6 R’;

each R’ is independently H, D, halogen, -OH, Ci alkyl or Ci¢ haloalkyl; wherein the above groups are

optionally substituted with one or more D, up to fully deuterated.

18. The compound according to claim 16, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

X1 is N or CH;

X2 is CHz or CDy;

X3 is CRx3Rx3" or NRxs;

Rxs and Rxs are independently H, D, halogen, Ci.6 alkyl, C1.6 haloalkyl or Cz¢ cycloalkyl; wherein the above
groups are optionally substituted with one or more D, up to fully deuterated;

R1” is H, D, halogen or -NH, alternatively H or D;

each R* is independently H, D, halogen, Ci-s alkyl or C1-¢ haloalkyl, or two R* and the atoms to which they are
attached are taken together to form 4- to 10-membered heterocyclyl; wherein the above groups are optionally
substituted with 1, 2, 3,4, 50r 6 R’;

each R’ is independently H, D, halogen, -OH, Ci alkyl or Ci¢ haloalkyl; wherein the above groups are

optionally substituted with one or more D, up to fully deuterated.

19. The compound according to claim 16, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
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pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

X1isN;

X2 is CRx2Rx2;

X3 is CRx3Rx3' or NRxs;

Rx2 and Rxy are independently H, D, Ci.6 alkyl or Ci.6 haloalkyl; wherein the above groups are optionally
substituted with one or more D, up to fully deuterated;

Rxs and Rxs- are independently H, D, halogen, Ci-s alkyl or Cy.¢ haloalkyl, or Rxs, Rx3' and the carbon atom to
which they are attached are taken together to form Ci.s alkylidene; wherein the above groups are optionally
substituted with 1, 2, 3, 4, 5 or 6 Ry;

each Rj is independently H, D, halogen, -CN, -OH, -NH., -NHC1.s alkyl, -N(C1.6 alkyl)z, Ci alkyl, Ci
haloalkyl, C1.¢ alkoxy or Ci.¢ haloalkoxy; wherein the above groups are optionally substituted with one or more
D, up to fully deuterated;

R1’ is H, D, halogen or -NH, alternatively H or D;

each R* is independently H, D, halogen, -CN, -OH, Cis alkyl or Ci1¢ haloalkyl, or two R* and the atoms to
which they are attached are taken together to form Cs.g cycloalkyl or 4- to 10-membered heterocyclyl; wherein
the above groups are optionally substituted with 1, 2, 3,4, 50r 6 R’;

each R’ is independently H, D, halogen, -CN, -OH, Ci.¢ alkyl or C1.s haloalkyl.

20. The compound according to claim 15, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein the compound is a compound of formula
(111-1):

(11-1)

wherein

Rxs is H, Ci.6 alkyl, C1.6 haloalkyl or Cs.¢ cycloalkyl; wherein the above groups are optionally substituted with
one or more D, up to fully deuterated;

R1” is H, D, halogen or -NH, alternatively H or D;

Q1is C(R*)2 or C(R")2C(R")2;

Q2is C(R)2, O, NR’, S, S(O) or S(O)z;

Qs is C(R’)2, C(R*)2C(R’)2, O, NR’, S, S(O) or S(O)2;

each R’ is independently H, D, halogen, -OH, Ci alkyl or Ci¢ haloalkyl; wherein the above groups are

optionally substituted with one or more D, up to fully deuterated.
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21. The compound according to claim 15, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein the compound is a compound of formula
(1-2):

(11-2)

wherein

X1 is N or CRxi, alternatively N;

X2 is CRx2Rxz or C(0), alternatively CRx2Rx2’;

Rx1 is H, D, halogen, C1-¢ alkyl or C1.6 haloalkyl; wherein the above groups are optionally substituted with one
or more D, up to fully deuterated;

Rx2 and Rxz- are independently H, D, halogen, Ci.s alkyl or Ci.s haloalkyl; wherein the above groups are
optionally substituted with one or more D, up to fully deuterated;

Rxs is H, C1.6 alkyl, C1-¢ haloalkyl or Cs.6 cycloalkyl, alternatively Ci.6 alkyl or C1.¢ haloalkyl; wherein the above
groups are optionally substituted with one or more D, up to fully deuterated;

R1’ is H, D, halogen or -NH, alternatively H or D;

Q1 is Ci-2 alkylene or Ci.» haloalkylene; wherein the above groups are optionally substituted with one or more
D, up to fully deuterated;

Q2 and Qs are independently O, S, S(O), S(0)2, NR’, Ci-; alkylene or Ci-2 haloalkylene, alternatively O, S, Ci-;
alkylene or Cy., haloalkylene; wherein the above groups are optionally substituted with 1, 2, 3 or 4 halogen or
OH; wherein the above groups are also optionally substituted with one or more D, up to fully deuterated;

each R’ is independently H, D, halogen, -OH, Ci.s alkyl or Cy.s haloalkyl.

22. The compound according to claim 21, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

X1 isN;

X2 is CRx2Rx2;

Rx2 and Rxy- are independently H, D, halogen, Cis alkyl or Ci.¢ haloalkyl; wherein the above groups are
optionally substituted with one or more D, up to fully deuterated;

Rxs is Me;

R1’ is H, D, halogen or -NH, alternatively H or D;

Q1 is CHz, CHD or CDy;

Q2is O, S, CHy, CHD or CDy;
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Q3 is O, S, CHy, CHD or CD..

23. The compound according to claim 15, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein the compound is a compound of formula
(111-2a):

(11-2a)

wherein

Rxs is independently H, Ci6 alkyl, Ci.6 haloalkyl or Cs.6 cycloalkyl; wherein the above groups are optionally
substituted with one or more D, up to fully deuterated;

R1” is H, D, halogen or -NH, alternatively H or D;

Q1is C(R*)2 or C(R")C(R")2;

Q2is C(R)2, O, S, S(O) or S(0)z;

Q3is C(R’)2, C(R*)2C(R’)2, O, S, S(O) or S(O)2;

each R’ is independently H, D, halogen, -OH, Ci alkyl or Ci¢ haloalkyl; wherein the above groups are
optionally substituted with one or more D, up to fully deuterated.

24. The compound according to claim 23, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

Rxs is independently H, Ci6 alkyl, Ci.6 haloalkyl or Cs.¢ cycloalkyl; wherein the above groups are optionally
substituted with one or more D, up to fully deuterated;

R1” is H, D, halogen or -NHy;

Q1 is CHz, (CH2)2, CHD, (CHD),, CD; or (CD>)s;

Q2is CHy, CHD, CD3, O, S, S(O) or S(0)z;

Qzis C(R”)2, S or S(0)z;

each R’ is independently H, D, F or -OH.

25. The compound according to claim 15, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein the compound is a compound of formula
(111-3):
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R (11-3)
wherein
X1 is N or CRx;, alternatively N;
Rx1 is H, D, halogen, C1-6 alkyl or C1.6 haloalkyl; wherein the above groups are optionally substituted with one
or more D, up to fully deuterated;
Rxs is H, Ci1 alkyl, C1-6 haloalkyl, Cs¢ cycloalkyl or 3- to 7-membered heterocyclyl, alternatively Ci alkyl,
Ci6 haloalkyl, Cs¢ cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally
substituted with one or more D, up to fully deuterated;
R1” is H, D, halogen or -NH, alternatively H or D;
Q2is O, S or NR’, alternatively O or S;
R’ is H, D, halogen, OH, Cy.¢ alkyl or C1-¢ haloalkyl, alternatively H, D, C16 alkyl or C1.¢ haloalkyl; wherein the

above groups are optionally substituted with one or more D, up to fully deuterated.

26. The compound according to claim 25, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

X1isN;

Rxs is Me, CDs or cyclopropyl;

R1” is H, D, halogen or -NH, alternatively H or D;

Q2is O;

R isH or D.

27. The compound according to claim 15, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein the compound is a compound of formula
(111-3a):
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(111-3a)

wherein

Rxs is C1-6 alkyl, C1.6 haloalkyl or Cs.¢ cycloalkyl; wherein the above groups are optionally substituted with one
or more D, up to fully deuterated;

R1’ is H, D, halogen or -NH, alternatively H or D;

Q2 is CHy, CD; or O;

R*isH, D orF.

28. The compound according to claim 15, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein the compound is a compound of formula
(1V):

Ry’ Y R (V)

wherein

X1 is N or CRxa;

X2 is CRx2Rx2 or C(0), alternatively CRx2Rx2’;

Xs is N or CRxs, alternatively CRxs;

Rx1 is H, D, halogen, C1-6 alkyl or C1.¢ haloalkyl; wherein the above groups are optionally substituted with one
or more D, up to fully deuterated;

Rx2 and Rxy- are independently H, D, halogen, -OH, Ci alkyl, Ci.s haloalkyl, Cs. cycloalkyl or 3- to 7-
membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated,

Rxe is H, D or halogen, alternatively H or D;

ring A is phenyl or 5- to 6-membered heteroaryl, which is optionally substituted with 1, 2, 3or 4 R;

Y is CRy or N, alternatively CRy;

R1 is 3- to 10-membered heterocyclyl, which is optionally substituted with 1, 2, 3, 4, 5 or 6 Ry,

Ry is H, D or halogen;
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or, R1, Ry and the carbon atoms to which they are attached are taken together to form Ce.10 aryl or 5- to 10-
membered heteroaryl, which is optionally substituted with 1, 2, 3, 4, 5 or 6 R*;

R1” is H, D, halogen or -NH, alternatively H or D;

W is CRw or N, alternatively CRw;

Rw is selected from H, D, halogen and -NHo, alternatively H or D;

each Ry is independently H, D, halogen, -CN, -OH, -NH, -NHC1 alkyl, -N(C1.6 alkyl)z, Ci6 alkyl, Ci
haloalkyl, C1.6 alkoxy, C1-¢ haloalkoxy, Cs.¢ cycloalkyl, 3- to 7-membered heterocyclyl, C,.¢ alkenyl, Co¢ alkynyl,
Ce-10 aryl or 5- to 10-membered heteroaryl; wherein the above groups are optionally substituted with one or more
D, up to fully deuterated;

each R is independently H, D, halogen, -CN, -OH, -C(O)Ra, -NRgRc, -NRAC(O)Rg, -S(0)2Ra, Ci-6 alkyl, Ci.6
haloalkyl, C1.6 alkoxy, Ci.6 haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with 1, 2, 3, 4,5 or 6 R’;

wherein each of Ra, Rg and Rc is independently H, D, Ci.6 alkyl, C1¢ haloalkyl, Cs.s cycloalkyl, 3- to 7-
membered heterocyclyl, C..¢ alkenyl, Co.s alkynyl, Ce.10 aryl or 5- to 10-membered heteroaryl, or Rg, Rc  and
the N atom to which they are attached are taken together to form 3- to 7-membered heterocyclyl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with 1, 2, 3, 4,5 or 6 R’;

each R* is independently H, D, halogen, -CN, -OH, C1-6 alkyl, C1.6 haloalkyl, Ci.s alkoxy, Ci.¢ haloalkoxy, Cs¢
cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl, or two R* and the atom(s)
to which they are attached are taken together to form Cs.g cycloalkyl or 4- to 10-membered heterocyclyl; wherein
the above groups are optionally substituted with 1, 2, 3, 4, 50r 6 R’;

each R’ is independently H, D, halogen, -CN, -OH, C1.s alkyl, C1.¢ haloalkyl, Ci1- alkoxy, Ci-s haloalkoxy, Cs.¢
cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups
are optionally substituted with 1, 2, 3, 4, 5 or 6 R”;

each R” is independently H, D, halogen, -CN, -OH, Ci alkyl, C1.6 haloalkyl, C1.¢ alkoxyCi.¢ haloalkoxy, Cs.
cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally substituted with one or

more D, up to fully deuterated.

29. The compound according to claim 28, or a tautomer, a stereoisomer, a prodrug, a crystal form, a

N
=\
N—R
\
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein ring A is ,

S O,
S o |\N |\N R N_. _R
/ / N
- - 4R T Xy
ﬁ\N/>_, N/>_' - - | e
R S
$INF or N

30. The compound according to claim 28, or a tautomer, a stereoisomer, a prodrug, a crystal form, a

308



pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

X1 is N or CRxg;

X2 is CRx2Rx2;

X is N or CRxg, alternatively CRxg;

Rx1 is H, D, halogen, C1-¢ alkyl or C1.6 haloalkyl; wherein the above groups are optionally substituted with one
or more D, up to fully deuterated;

Rx2 and Rxy are independently H, D, Ci.s alkyl or Ci.6 haloalkyl; wherein the above groups are optionally
substituted with one or more D, up to fully deuterated;

Rxe is H, D or halogen, alternatively H or D;

ring A is 5-membered heteroaryl, which is optionally substituted with 1, 2, 3or4 R;

Y is CRy;

R1, Ry and the carbon atoms to which they are attached are taken together to form Ce.10 aryl or 5- to 6-membered
heteroaryl, which is optionally substituted with 1, 2, 3, 4, 5 or 6 R*;

R1’ is H, D, halogen or -NH, alternatively H or D;

W is CRw or N, alternatively CRw;

Rw is selected from H, D, halogen and -NHy, alternatively H or D;

each R is independently H, D, halogen, -CN, -OH, -C(O)Ra, -NRgRc, -NRAC(O)Rs, Ci.¢ alkyl, C1.6 haloalkyl,
C1-6 alkoxy, C1.6 haloalkoxy, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups are optionally
substituted with 1, 2, 3,4, 50r 6 R’;

wherein each of Ra, Re and Rc is independently H, D, C1¢ alkyl or C1-6 haloalkyl, or Rg, Rc and the N atom to
which they are attached are taken together to form 3- to 7-membered heterocyclyl or 5- to 10-membered
heteroaryl; wherein the above groups are optionally substituted with 1, 2, 3, 4,5 or 6 R’;

each R* is independently H, D, halogen, -CN, -OH, Ci.¢ alkyl, Ci.¢ haloalkyl, C;1-¢ alkoxy or Ci.s haloalkoxy, or
two R* and the atom(s) to which they are attached are taken together to form Csg cycloalkyl or 4- to 10-
membered heterocyclyl; wherein the above groups are optionally substituted with 1, 2, 3,4, 50r 6 R’;

each R’ is independently H, D, halogen, -CN, -OH, C. alkyl or C1.s haloalkyl.

31. The compound according to claim 15, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein the compound is a compound of formula
(Iv-1):

(Iv-1)
wherein
X1 isN or CRx1;
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X2 is CRx2Rx2 or C(0);

Rx1 is H, D, halogen, C1-¢ alkyl or C1.6 haloalkyl; wherein the above groups are optionally substituted with one
or more D, up to fully deuterated;

Rx2 and Rxy- are independently H, D, halogen, -OH, Ci alkyl, Ci.s haloalkyl, Cs. cycloalkyl or 3- to 7-
membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated,

Y is CRy or N;

R1 is 3- to 10-membered heterocyclyl, which is optionally substituted with 1, 2, 3, 4, 5 or 6 Ry,

Ry is H, D or halogen;

or, R1, Ry and the carbon atoms to which they are attached are taken together to form Ce.10 aryl or 5- to 10-
membered heteroaryl, which is optionally substituted with 1, 2, 3, 4, 5 or 6 R*;

R1’ is H, D, halogen or -NH, alternatively H or D;

each Ry is independently H, D, halogen, -CN, -OH, -NHz, -NHC1¢ alkyl, -N(C1.6 alkyl)2, Ci¢ alkyl, Cis
haloalkyl, C1.6 alkoxy, Ci-¢ haloalkoxy, Cs.¢ cycloalkyl, 3- to 7-membered heterocyclyl, C,.¢ alkenyl, Co¢ alkynyl,
Ce-10 aryl or 5- to 10-membered heteroaryl; wherein the above groups are optionally substituted with one or more
D, up to fully deuterated;

RisH, D, halogen, -CN, -OH, -C(O)Ra, -NRgRc, -NRAC(O)Rg, -S(0)2Ra, C1-s alkyl, C1- haloalkyl, C1.¢ alkoxy,
C16 haloalkoxy, Cs6 cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl;
wherein the above groups are optionally substituted with 1, 2, 3,4, 50r 6 R’;

wherein each of Ra, Rg and Rc is independently H, D, Ci.6 alkyl, C1¢ haloalkyl, Cs.s cycloalkyl, 3- to 7-
membered heterocyclyl, C,. alkenyl, Co.6 alkynyl, Ce.10 aryl or 5- to 10-membered heteroaryl, or Rg, Rc  and
the N atom to which they are attached are taken together to form 3- to 7-membered heterocyclyl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with 1, 2, 3, 4,5 or 6 R’;

each R* is independently H, D, halogen, -CN, -OH, Cy.¢ alkyl, C1.¢ haloalkyl, Ci.¢ alkoxy, Ci.¢ haloalkoxy, Cz.¢
cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl, or two R* and the atom(s)
to which they are attached are taken together to form Caz.g cycloalkyl or 4- to 10-membered heterocyclyl; wherein
the above groups are optionally substituted with 1, 2, 3, 4, 50r 6 R’;

each R’ is independently H, D, halogen, -CN, -OH, C1.s alkyl, C1.6 haloalkyl, Ci1.¢ alkoxy, Ci.¢ haloalkoxy, Cs.¢
cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups
are optionally substituted with 1, 2, 3,4, 5 or 6 R”;

each R” is independently H, D, halogen, -CN, -OH, Ci alkyl, C1.6 haloalkyl, C1¢ alkoxyCi.¢ haloalkoxy, Cs.
cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally substituted with one or

more D, up to fully deuterated.
32. The compound according to any one of claims 28 to 31, or a tautomer, a stereoisomer, a prodrug, a crystal

form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein Ry is 4- to 10-membered

heterocyclyl, which is optionally substituted with 1, 2, 3, 4, 5 or 6 Ry;
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N
alternatively, Ri is Q ;
:

C
HN)

33. The compound according to any one of claims 28 to 32, or a tautomer, a stereoisomer, a prodrug, a crystal

H H Or
substituted with 1, 2, 3, 4, 5 or 6 Rp.

, Wherein the above groups are optionally

form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein R1, Ry and the carbon atoms to
which they are attached are taken together to form 5-membered heterocyclyl or 5-membered heteroaryl, which
is optionally substituted with 1, 2, 3, 4, 5 or 6 R*;

R*
/
N
i
alternatively, R1, Ry and the carbon atoms to which they are attached are taken together to form N ,
/R* R*
R*
§ ~
R* N—R*
/ = ~
N—R*
~ /
R* or R*

34. The compound according to claim 15, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein the compound is a compound of formula
(IV-2):

wherein
R1’ is H, D, halogen or -NH, alternatively H or D;
Xz is CRx2Rx2 or C(0);
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Rx2 and Rxy- are independently H, D, halogen, -OH, Ci alkyl, Ci.s haloalkyl, Cs. cycloalkyl or 3- to 7-
membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated;

mis0,1,2or3;

nis0,1,2,34o0r5;

each Ry is independently H, D, halogen, -CN, -OH, -NH, -NHC1 alkyl, -N(C1.6 alkyl)z, Ci6 alkyl, Ci
haloalkyl, C1.6 alkoxy, C1-¢ haloalkoxy, Cs.¢ cycloalkyl, 3- to 7-membered heterocyclyl, C,. alkenyl, Co¢ alkynyl,
Ce-10 aryl or 5- to 10-membered heteroaryl; wherein the above groups are optionally substituted with one or more
D, up to fully deuterated;

RisH, D, halogen, -CN, -OH, -C(O)Ra, -NRgRc, -NRAC(O)Rg, -S(0)2Ra, C1-6 alkyl, C1- haloalkyl, C1.¢ alkoxy,
C1-6 haloalkoxy, Cs cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl;
wherein the above groups are optionally substituted with 1, 2, 3,4, 50r 6 R’;

wherein each of Ra, Rg and Rc is independently H, D, Ci.6 alkyl, C1¢ haloalkyl, Cs.s cycloalkyl, 3- to 7-
membered heterocyclyl, C..¢ alkenyl, Co.6 alkynyl, Ce.10 aryl or 5- to 10-membered heteroaryl, or Rg, Rc  and
the N atom to which they are attached are taken together to form 3- to 7-membered heterocyclyl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with 1, 2, 3, 4,5 or 6 R’;

each R’ is independently H, D, halogen, -CN, -OH, Ci.s alkyl, C1.¢ haloalkyl, C1- alkoxy, Ci-s haloalkoxy, Cs.s
cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups
are optionally substituted with 1, 2, 3, 4, 5 or 6 R”;

each R” is independently H, D, halogen, -CN, -OH, Ci alkyl, C1.6 haloalkyl, C1¢ alkoxyCi.¢ haloalkoxy, Cs.
cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally substituted with one or

more D, up to fully deuterated.

35. The compound according to claim 15, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein the compound is a compound of formula
(Iv-2a):

wherein

R1’ is H, D, halogen or -NH, alternatively H or D;

Xz is CRx2Rx2 or C(0);

Rx2 and Rxz- are independently H, D, halogen, -OH, Ci alkyl, Ci.s haloalkyl, Cs cycloalkyl or 3- to 7-

membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
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deuterated;

Ry is H, D, halogen, -CN, -OH, -NHa, -NHC1.¢ alkyl, -N(C1-6 alkyl),, C1.¢ alkyl, C1¢ haloalkyl, C1.¢ alkoxy, Ci.
¢ haloalkoxy, Cs. cycloalkyl, 3- to 7-membered heterocyclyl, Ca.s alkenyl, C alkynyl, Cs.10 aryl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated,;

RisH, D, halogen, -CN, -OH, -C(O)Ra, -NRgRc, -NRAC(O)Rg, -S(0)2Ra, C1-6 alkyl, C1- haloalkyl, C1.¢ alkoxy,
C16 haloalkoxy, Cs6 cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl;
wherein the above groups are optionally substituted with 1, 2, 3,4, 50r 6 R’;

wherein each of Ra, Rg and Rc is independently H, D, Ci.6 alkyl, C1¢ haloalkyl, Cs.s cycloalkyl, 3- to 7-
membered heterocyclyl, C,.¢ alkenyl, Co.6 alkynyl, Ce.10 aryl or 5- to 10-membered heteroaryl, or Rg, Rc  and
the N atom to which they are attached are taken together to form 3- to 7-membered heterocyclyl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with 1, 2, 3, 4,5 or 6 R’;

each R’ is independently H, D, halogen, -CN, -OH, C1.s alkyl, C1.6 haloalkyl, C1.¢ alkoxy, Ci.¢ haloalkoxy, Cs.¢
cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups
are optionally substituted with 1, 2, 3,4, 5 0r 6 R”;

each R” is independently H, D, halogen, -CN, -OH, C1 alkyl, C1.s haloalkyl, C1¢ alkoxyCi.s haloalkoxy, Cs.s
cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally substituted with one or

more D, up to fully deuterated.

36. The compound according to claim 35, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

R1’ is H, D, halogen or -NH, alternatively H or D;

Ry is H, D, halogen, -OH, -NHy, -NHC1.¢ alkyl or -N(C1.¢ alkyl)z; wherein the above groups are optionally
substituted with one or more D, up to fully deuterated;

alternatively,

Ry is halogen or -OH.

37. The compound according to claim 15, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein the compound is a compound of formula
(IV-2a):

wherein
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R1” is H, D, halogen or -NH, alternatively H or D;

X2 is CRx2Rx2 or C(0), alternatively CRx2Rx2’;

Rx2 and Rxz’ are independently H, D, halogen, -OH, Ci.s alkyl or C1-¢ haloalkyl, alternatively H, D, C1-¢ alkyl or
C1-6 haloalkyl; wherein the above groups are optionally substituted with one or more D, up to fully deuterated;
Ry is H, D, halogen, -CN, -OH, -NH3, -NHC 1 alkyl, -N(C1-s alkyl),, C1.¢ alkyl, C1¢ haloalkyl, C1.¢ alkoxy, Ci.
¢ haloalkoxy, Cs.6 cycloalkyl, 3- to 7-membered heterocyclyl, Ca.s alkenyl, C alkynyl, Cs.10 aryl or 5- to 10-
membered heteroaryl, alternatively H, D, halogen, -CN, -OH, -NH,, -NHC1.s alkyl, -N(C1-s alkyl),, C1-6 alkyl,
C16 haloalkyl, Ci-6 alkoxy or Ci1.6 haloalkoxy; wherein the above groups are optionally substituted with one or
more D, up to fully deuterated;

RisH, D, halogen, -CN, -OH, -C(O)Ra, -NRgRc, -NRAC(O)Rg, -S(0)2Ra, C1-6 alkyl, C1-6 haloalkyl, C1.¢ alkoxy,
C1-6 haloalkoxy, Cs6 cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl,
alternatively H, D, Ci alkyl, Ci.6 haloalkyl, Cs.10 aryl or 5- to 10-membered heteroaryl; wherein the above
groups are optionally substituted with 1, 2, 3, 4,5 or 6 R’;

wherein each of Ra, Rs and Rc is independently H, D, Ci.6 alkyl, Ci haloalkyl, Cs.s cycloalkyl, 3- to 7-
membered heterocyclyl, C,.s alkenyl, Co.¢ alkynyl, Ce.10 aryl or 5- to 10-membered heteroaryl, or Rg, Rc  and
the N atom to which they are attached are taken together to form 3- to 7-membered heterocyclyl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with 1, 2, 3, 4,5 or 6 R’;

each R’ is independently H, D, halogen, -CN, -OH, C1.s alkyl, C1.s haloalkyl, C1.¢ alkoxy, Ci.¢ haloalkoxy, Cs.¢
cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups
are optionally substituted with 1, 2, 3, 4, 5 or 6 R”;

each R” is independently H, D, halogen, -CN, -OH, Ci alkyl, Ci.s haloalkyl, C1¢ alkoxyCi-s haloalkoxy, Cs.s
cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally substituted with one or

more D, up to fully deuterated.

38. The compound according to claim 15, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein the compound is a compound of formula
(IV-2by):

Cl o}

7<\©\ I XG/I

F F W. N
e

—
R¢' N D.HI‘F
(IvV-2b)

wherein
W is CRw or N;
Rw is selected from H, D, halogen and -NH, alternatively H or D;

R1’ is H, D, halogen or -NH, alternatively H or D;
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X2 is CRx2Rx2 or C(0);

Xs is N or CRxs, alternatively CRxg;

Rx2 and Rxz- are independently H, D, halogen, -OH, Ci alkyl, Ci.s haloalkyl, Cs. cycloalkyl or 3- to 7-
membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated,;

Rxs is H, D or halogen, alternatively H or D;

ring A is phenyl or 5- to 6-membered heteroaryl, which is optionally substituted with 1, 2, 3or 4 R;

RisH, D, halogen, -CN, -OH, -C(O)Ra, -NRgRc, -NRAC(O)Rg, -S(0)2Ra, C1-s alkyl, C1-6 haloalkyl, C1.¢ alkoxy,
C16 haloalkoxy, Cs6 cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl;
wherein the above groups are optionally substituted with 1, 2, 3,4, 50r 6 R’;

wherein each of Ra, Rg and Rc is independently H, D, Ci.6 alkyl, C1¢ haloalkyl, Cs.s cycloalkyl, 3- to 7-
membered heterocyclyl, C..¢ alkenyl, Co.6 alkynyl, Ce.10 aryl or 5- to 10-membered heteroaryl, or Rg, Rc  and
the N atom to which they are attached are taken together to form 3- to 7-membered heterocyclyl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with 1, 2, 3, 4,5 or 6 R’;

each R’ is independently H, D, halogen, -CN, -OH, C1.s alkyl, C1.6 haloalkyl, C1.¢ alkoxy, Ci.¢ haloalkoxy, Cs.¢
cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups
are optionally substituted with 1, 2, 3, 4, 5 or 6 R”;

each R” is independently H, D, halogen, -CN, -OH, Ci alkyl, C1.6 haloalkyl, C1¢ alkoxyCi-¢ haloalkoxy, Cs.
cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally substituted with one or

more D, up to fully deuterated.

39. The compound according to claim 38, or a tautomer, a stereoisomer, a prodrug, a crystal form, a

N
— N\
N—R
NS
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein ring A is ,

s 0
\ \
S 0 Y Y R Na R
// / N
S - X T XY
N ) N y R’ R’ 1 /7
S\ X
or N )

40. The compound according to claim 38, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein one R is pyrimidin-2-yl, pyrimidin-4-

yl, pyrazin-2-yl, triazinyl or tetrazinyl, which is optionally substituted with 1, 2 or 3R’.

41. The compound according to claim 15, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein the compound is a compound of formula
(IV-2c):
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wherein

R1’ is H, D, halogen or -NH, alternatively H or D;

Xz is CRx2Rx2 or C(0);

Rx2 and Rxz- are independently H, D, halogen, -OH, Ci alkyl, Ci.s haloalkyl, Cs cycloalkyl or 3- to 7-
membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated,;

RisH, D, halogen, -CN, -OH, -C(O)Ra, -NRgRc, -NRAC(O)Rg, -S(0)2Ra, C1-6 alkyl, C1- haloalkyl, C1.¢ alkoxy,
C16 haloalkoxy, Cs6 cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl;
wherein the above groups are optionally substituted with 1, 2, 3,4, 50r 6 R’;

wherein each of Ra, Rg and Rc is independently H, D, Ci.6 alkyl, C1¢ haloalkyl, Cs.s cycloalkyl, 3- to 7-
membered heterocyclyl, C..s alkenyl, Co.¢ alkynyl, Ce.10 aryl or 5- to 10-membered heteroaryl, or Rg, Rc and the
N atom to which they are attached are taken together to form 3- to 7-membered heterocyclyl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with 1, 2, 3, 4,5 or 6 R’;

each R’ is independently H, D, halogen, -CN, -OH, Ci.s alkyl, C1.¢ haloalkyl, Ci1- alkoxy, Ci-s haloalkoxy, Cs.s
cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups
are optionally substituted with 1, 2, 3, 4, 5 or 6 R”;

each R” is independently H, D, halogen, -CN, -OH, Ci alkyl, C1.6 haloalkyl, C1¢ alkoxyCi-¢ haloalkoxy, Cs.
cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally substituted with one or

more D, up to fully deuterated.

42. The compound according to claim 41, or a tautomer, a stereoisomer, a prodrug, a crystal form, a

pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

R1’ is H, D, halogen or -NH, alternatively H or D;

X2 is CRx2Rx2;

Rx2 and Rx2: are independently H, D, halogen or -OH,;

R is H, D, -C(O)Ra, -S(0)2Ra, C16 alkyl, C1-6 haloalkyl, Cs¢ cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10

aryl or 5- to 10-membered heteroaryl; wherein the above groups are optionally substituted with 1, 2, 3, 4, 50r 6

R’;

wherein each Ra is independently Ci6 alkyl, C1-6 haloalkyl, Cs.6 cycloalkyl or 3- to 7-membered heterocyclyl;

wherein the above groups are optionally substituted with 1, 2, 3,4, 50r 6 R’;

each R’ is independently H, D, halogen, -CN, -OH, Ci.s alkyl, C1.¢ haloalkyl, Ci1- alkoxy, Ci-s haloalkoxy, Cs.6
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cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups
are optionally substituted with 1, 2, 3,4, 5 or 6 R”;
each R” is independently H, D, halogen, -CN, -OH, Ci. alkyl, Cis haloalkyl, Ci.s alkoxyCis haloalkoxy;

wherein the above groups are optionally substituted with one or more D, up to fully deuterated.

43. The compound according to claim 42, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

R1” is H, D, halogen or -NH, alternatively H or D;

X2 is CRx2Rx2;

Rx2 and Rx are independently H, D, halogen or -OH,;

R is H, D, -C(O)Ra, -S(0O)2RA, Ci6 alkyl, C1.6 haloalkyl, Cs.6 cycloalkyl, 3- to 7-membered heterocyclyl or 5-
to 10-membered heteroaryl; wherein the above groups are optionally substituted with 1, 2, 3, 4,5 0or 6 R’;
wherein each Ra is independently Ci.6 alkyl, Ci.6 haloalkyl or Cs cycloalkyl; wherein the above groups are
optionally substituted with 1, 2, 3,4, 50r 6 R’;

each R’ is independently H, D, halogen, -CN, -OH, C1.3 alkyl, C1.3 haloalkyl, C;-3 alkoxy, Ci-3 haloalkoxy, Cs.6
cycloalkyl, 3- to 7-membered heterocyclyl, phenyl or 5- to 10-membered heteroaryl; wherein the above groups
are optionally substituted with 1, 2, 3, 4, 5 or 6 R”;

each R” is independently H, D, halogen, -CN, -OH, Ci.3 alkyl, Ci3 haloalkyl, Ci.s alkoxyCi-s haloalkoxy;

wherein the above groups are optionally substituted with one or more D, up to fully deuterated.

44. The compound according to claim 43, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

R1” is H, D, halogen or -NH, alternatively H or D;

X2 is CRx2Rx2;

Rx2 and Rx are independently H, D, halogen or -OH,;

R is H, D, Cy6 alkyl, C1.6 haloalkyl, Cs¢ cycloalkyl, 3- to 7-membered heterocyclyl or 5- to 10-membered
heteroaryl; wherein the above groups are optionally substituted with 1, 2, 3, 4,5 or 6 R’;

each R’ is independently H, D, halogen, -CN, -OH, Ci.3 alkyl, C1.3 haloalkyl, C;.3 alkoxy, Ci-3 haloalkoxy, Cs.¢
cycloalkyl, 3- to 7-membered heterocyclyl, phenyl or 5- to 10-membered heteroaryl; wherein the above groups
are optionally substituted with 1, 2, 3,4, 5 or 6 R”;

each R” is independently H, D, halogen, -CN, -OH, Ci.3 alkyl, C13 haloalkyl, Ci.3 alkoxy or Ci-3 haloalkoxy;

wherein the above groups are optionally substituted with one or more D, up to fully deuterated.
45. The compound according to claim 15, or a tautomer, a stereoisomer, a prodrug, a crystal form, a

pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein the compound is a compound of formula
(Iv-2d):
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wherein

R1” is H, D, halogen or -NH, alternatively H or D;

X2 is CRx2Rx2 or C(0);

Rx2 and Rxz- are independently H, D, halogen, -OH, Ci alkyl, Ci.s haloalkyl, Cs. cycloalkyl or 3- to 7-
membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated,

P1is N or CRpy;

P2 is N or CRpy;

P3is N or CRps;

P4 is N or CRp4;

Re1, Rp2, Rpz and Res are independently H, D, halogen, -CN, -OH, Ci.6 alkyl, C1.6 haloalkyl, Ci.¢ alkoxy, Ci-6
haloalkoxy, Cs.¢ cycloalkyl, 3- to 7-membered heterocyclyl, Cs.10 aryl or 5- to 10-membered heteroaryl; wherein
the above groups are optionally substituted with 1, 2, 3,4, 50r 6 R”;

each R” is independently H, D, halogen, -CN, -OH, C1 alkyl, C1.6 haloalkyl, C1¢ alkoxyCi-s haloalkoxy, Cs.s
cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally substituted with one or

more D, up to fully deuterated.

46. The compound according to claim 45, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein
R1’ is H, D, halogen or -NH, alternatively H or D;
X2 is CRx2Rx2’;
Rx2 and Rx are independently H, D, halogen or -OH,;
P, is N or CRpy;
P2 is N or CRpy;
P3is N or CRps3;
P4 is N or CRpg;
Re1, Re2, Rps and Rps are independently H, D, halogen, -CN, Ci.3 alkyl, Ci.3 haloalkyl, Ci.3 alkoxy, Ci-3
haloalkoxy, Cs.¢ cycloalkyl, 3- to 7-membered heterocyclyl, phenyl or 5- or 6-membered heteroaryl; wherein the
above groups are optionally substituted with 1, 2, 3, 4, 50r 6 R”;
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each R” is independently H, D, halogen, -CN, Ci.3 alkyl, C1-3 haloalkyl, C1.3 alkoxy or Ci.3 haloalkoxy; wherein

the above groups are optionally substituted with one or more D, up to fully deuterated.

47. The compound according to claim 15, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein the compound is a compound of formula
(IV-2e):

Rp2

wherein

R1’ is H, D, halogen or -NHp, alternatively H or D;

Xz is CRx2Rx2 or C(0);

Rx2 and Rxz- are independently H, D, halogen, -OH, Ci alkyl, Ci.s haloalkyl, Cs cycloalkyl or 3- to 7-
membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated,;

Re1, Rp2 and Rps are independently H, D, halogen, -CN, -OH, Ci alkyl, Ci.6 haloalkyl, Ci.s alkoxy, Cis
haloalkoxy, Cs.¢ cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein
the above groups are optionally substituted with 1, 2, 3, 4, 50r 6 R”;

each R” is independently H, D, halogen, -CN, -OH, Ci alkyl, C1.6 haloalkyl, C1.¢ alkoxyCi.¢ haloalkoxy, Cs.
cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally substituted with one or

more D, up to fully deuterated.

48. The compound according to claim 47, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

R1” is H, D, halogen or -NH, alternatively H or D;

X2 is CRx2Rx2;

Rx2 and Rx2: are independently H, D, halogen or -OH,;

Re1, Rp2 and Rps are independently H, D, halogen, -CN, C1-3 alkyl, C1.3 haloalkyl, Ci-3 alkoxy, Ci-3 haloalkoxy,
Cs6 cycloalkyl, 3- to 7-membered heterocyclyl, phenyl or 5- or 6-membered heteroaryl; wherein the above
groups are optionally substituted with 1, 2, 3, 4, 5 or 6 R”;

each R” is independently H, D, halogen, -CN, Ci.3 alkyl, C1-3 haloalkyl, C1.3 alkoxy or Ci.3 haloalkoxy; wherein
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the above groups are optionally substituted with one or more D, up to fully deuterated.

49. The compound according to claim 47, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

R1’ is H, D, halogen or -NH, alternatively H or D;

X2 is CRx2Rx2’;

Rx2 and Rx are independently H, D, halogen or -OH,;

Re1 is H, D, halogen, -CN, C13 alkyl, C1.3 haloalkyl, Cs6 cycloalkyl, 3- to 7-membered heterocyclyl, phenyl or
5- or 6-membered heteroaryl; wherein the above groups are optionally substituted with 1, 2, 3,4, 50r 6 R”;

Rp is H;

Rps is H, Cy.3 alkyl or C1-3 haloalkyl; wherein the above groups are optionally substituted with 1, 2, 3, 4,5 or 6
R,

each R” is independently H, D, halogen, -CN, Ci.3 alkyl, C1-3 haloalkyl, C;.3 alkoxy or Ci.3 haloalkoxy; wherein

the above groups are optionally substituted with one or more D, up to fully deuterated.

50. The compound according to claim 47, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

R1’ is H, D, halogen or -NH, alternatively H or D;

X2 is CRx2Rx2’;

Rx2 and Rx are independently H, D, halogen or -OH,;

Rp1 and Rps are H;

Re2 is H, D, halogen, -CN, Ci.3 alkyl, C1-3 haloalkyl, Ci.s alkoxy, Ci-3 haloalkoxy, Cs¢ cycloalkyl, 3- to 7-
membered heterocyclyl, phenyl or 5- or 6-membered heteroaryl; wherein the above groups are optionally
substituted with 1, 2, 3,4, 5 0r 6 R”;

each R” is independently H, D, halogen, -CN, C1.3 alkyl, C1-3 haloalkyl, C1.3 alkoxy or Ci.3 haloalkoxy; wherein

the above groups are optionally substituted with one or more D, up to fully deuterated.

51. The compound according to claim 50, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

R1’ is H, D, halogen or -NH, alternatively H or D;

X2 is CRx2Rx2;

Rx2 and Rx2: are independently H, D, halogen or -OH,;

Rp1 and Rps are H;

Re2 is H, D, halogen, -CN, Ci-3 alkyl, C1-3 haloalkyl, C1-3 alkoxy, Ci-3 haloalkoxy, 3- to 7-membered heterocyclyl
or phenyl; wherein the above groups are optionally substituted with 1, 2, 3, 4, 5 or 6 R”;

each R” is independently H, D, halogen, -CN, Ci.3 alkyl, C1-3 haloalkyl, C1.3 alkoxy or Ci.3 haloalkoxy; wherein

the above groups are optionally substituted with one or more D, up to fully deuterated.

52. The compound according to claim 51, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
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pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

R1’ is H, D, halogen or -NH, alternatively H or D;

X2 is CRx2Rx2;

Rx2 and Rx2: are independently H, D, halogen or -OH,;

Rp1 and Rps are H;

Rez is H, D, halogen, -CN, Ci.3 alkyl, C1-3 haloalkyl, C1.5 alkoxy, Ci.3 haloalkoxy or phenyl; wherein the above

groups are optionally substituted with one or more D, up to fully deuterated.

53. The compound according to claim 15, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein the compound is a compound of formula
(V):

wherein

R1’ is H, D, halogen or -NH, alternatively H or D;

Xz is CRx2Rx2 or C(0);

Rx2 and Rxz- are independently H, D, halogen, -OH, Ci alkyl, Ci.s haloalkyl, Cs cycloalkyl or 3- to 7-
membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated,;

ring B is 4- to 10-membered heterocyclyl, which is optionally substituted with 1, 2, 3,4, 50r 6 R’;

RisH, D, halogen, -CN, -OH, -C(O)Ra, -NRgRc, -NRAC(O)Rg, -S(0)2Ra, C1-6 alkyl, C1-¢ haloalkyl, C1.6 alkoxy,
C16 haloalkoxy, Cs6 cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl;
wherein the above groups are optionally substituted with 1, 2, 3,4, 50r 6 R’;

wherein each of Ra, Rg and Rc is independently H, D, Ci6 alkyl, Ci haloalkyl, Cs.s cycloalkyl, 3- to 7-
membered heterocyclyl, C,.s alkenyl, C.¢ alkynyl, Ce.10 aryl or 5- to 10-membered heteroaryl, or Rg, Rc and the
N atom to which they are attached are taken together to form 3- to 7-membered heterocyclyl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with 1, 2, 3, 4,5 or 6 R’;

each R’ is independently H, D, halogen, -CN, -OH, C1.s alkyl, C1.s haloalkyl, C1.s alkoxy, Ci.¢ haloalkoxy, Cs.¢
cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups
are optionally substituted with 1, 2, 3, 4, 5 or 6 R”;

each R” is independently H, D, halogen, -CN, -OH, Ci alkyl, Ci.s haloalkyl, C1¢ alkoxyCi.-s haloalkoxy, Cs.s

cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally substituted with one or
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more D, up to fully deuterated.

54. The compound according to claim 15, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein the compound is a compound of formula
(V-1):

wherein

R1’ is H, D, halogen or -NH, alternatively H or D;

X2 is CRx2Rx2 or C(0);

Rx2 and Rxy- are independently H, D, halogen, -OH, Ci alkyl, Ci.s haloalkyl, Cs. cycloalkyl or 3- to 7-
membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated,;

Q1is C(R™)2 or C(R*)2C(R")z;

Q2is C(R*)2, O, NR’, S, S(O) or S(O)y;

Qs is C(R’)2, C(R*)2C(R’)2, O, NR’, S, S(O) or S(O)2;

RisH, D, halogen, -CN, -OH, -C(O)Ra, -NRgRc, -NRAC(O)Rg, -S(0)2Ra, Ci-6 alkyl, C1-¢ haloalkyl, C1.¢ alkoxy,
Ci16 haloalkoxy, Cs cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl;
wherein the above groups are optionally substituted with 1, 2, 3,4, 50r 6 R’;

wherein each of Ra, Rg and Rc is independently H, D, Ci.6 alkyl, C1 haloalkyl, Cs.s cycloalkyl, 3- to 7-
membered heterocyclyl, C,.s alkenyl, C.¢ alkynyl, Ce.10 aryl or 5- to 10-membered heteroaryl, or Rg, Rc and the
N atom to which they are attached are taken together to form 3- to 7-membered heterocyclyl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with 1, 2, 3, 4,5 or 6 R’;

each R’ is independently H, D, halogen, -CN, -OH, C1.6 alkyl, C1.¢ haloalkyl, Ci1.¢ alkoxy, Ci.¢ haloalkoxy, Cs.¢
cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups
are optionally substituted with 1, 2, 3, 4, 5 or 6 R”;

each R” is independently H, D, halogen, -CN, -OH, Ci alkyl, C1.s haloalkyl, C1¢ alkoxyCi-s haloalkoxy, Cs.s
cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally substituted with one or

more D, up to fully deuterated.

55. The compound according to claim 54, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein
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R1” is H, D, halogen or -NH, alternatively H or D;

Q1 is CHy, (CH2)2, CHD, (CHD),, CD; or (CD2)z;

Q2 is CHy, CHD, CD;, O, S, S(O) or S(0)y;

Qs is CHy, CHD, CD;, CHF, CDF, CH(OH), CD(OH), S or S(O);
alternatively,

Ry is halogen or -OH;

Q1 is CH; or CDg;

Q2is CHy, CHD, CD,, O or S;

Qs is CHy, CHD, CD», CHF, CDF, CH(OH) or CD(OH).

56. The compound according to claim 15, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein the compound is a compound of formula
(V-2):

wherein

W is CRw or N;

Rw is selected from H, D, halogen and -NH, alternatively H or D;

R1’ is H, D, halogen or -NH, alternatively H or D;

X2 is CRx2Rx2 or C(0);

X is N or CRxs, alternatively CRxg;

Rx2 and Rxy- are independently H, D, halogen, -OH, Ci alkyl, Ci.s haloalkyl, Cs. cycloalkyl or 3- to 7-
membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated;

Rxe is H, D or halogen, alternatively H or D;

ring A is phenyl or 5- to 6-membered heteroaryl, which is optionally substituted with 1, 2, 3or 4 R;

RisH, D, halogen, -CN, -OH, -C(O)Ra, -NRgRc, -NRAC(O)Rg, -S(0)2Ra, C1-6 alkyl, C1- haloalkyl, C1.¢ alkoxy,
C16 haloalkoxy, Cs6 cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl;
wherein the above groups are optionally substituted with 1, 2, 3,4, 50r 6 R’;

wherein each of Ra, Rg and Rc is independently H, D, Ci.6 alkyl, C1¢ haloalkyl, Cs.s cycloalkyl, 3- to 7-
membered heterocyclyl, C.. alkenyl, C..¢ alkynyl, Ce.10 aryl or 5- to 10-membered heteroaryl, or Rg, Rc and the
N atom to which they are attached are taken together to form 3- to 7-membered heterocyclyl or 5- to 10-

membered heteroaryl; wherein the above groups are optionally substituted with 1, 2, 3, 4,5 or 6 R’;

323



each R’ is independently H, D, halogen, -CN, -OH, C1.6 alkyl, C1.¢ haloalkyl, Ci1.¢ alkoxy, Ci.s haloalkoxy, Cs.¢
cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups
are optionally substituted with 1, 2, 3, 4, 5 or 6 R”;

each R” is independently H, D, halogen, -CN, -OH, Ci alkyl, Ci.6 haloalkyl, C1¢ alkoxyCi.s haloalkoxy, Cs.s
cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally substituted with one or

more D, up to fully deuterated.

57. The compound according to claim 56, or a tautomer, a stereoisomer, a prodrug, a crystal form, a

N
=\
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-
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein ring A is ,
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58. The compound according to claim 56, or a tautomer, a stereoisomer, a prodrug, a crystal form, a

pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein one R is pyrimidin-2-yl, pyrimidin-4-

yl, pyrazin-2-yl, triazinyl or tetrazinyl, which is optionally substituted with 1, 2 or 3 R’.

59. The compound according to claim 15, or a tautomer, a sterecisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein the compound is a compound of formula
(V-3):

wherein
X1 is N or CRxs, alternatively N;
Rx1 is H, D, halogen, Ci-6 alkyl or C1-¢ haloalkyl; wherein the above groups are optionally substituted with 1, 2,
3,4, 5, 6 or more D, up to fully deuterated;
X2z is CRx2Rx2 or C(0), alternatively CRx2Rx2’;
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Rx2 and Rxy’ are independently H, D, halogen, -OH, Ci.6 alkyl or C1.¢ haloalkyl, alternatively H, D, halogen, Ci-
¢ alkyl or C1¢ haloalkyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated;

R1” is H, D, halogen or -NH, alternatively H or D;

Q2is O, S or NR’, alternatively O or S, still alternatively O;

R’ is H, D, -CN, halogen, Ci alkyl, Ci.6 haloalkyl, Ci. alkoxy, Ci.s haloalkoxy, Cs¢ cycloalkyl, 3- to 7-
membered heterocyclyl, Cs.10 aryl or 5- to 10-membered heteroaryl, alternatively H, D, -CN or halogen; wherein
the above groups are optionally substituted with 1, 2, 3, 4, 5 or 6 -CN, halogen, Ci.s alkyl, Ci.¢ haloalkyl, C16
alkoxy or Ci.¢ haloalkoxy; wherein the above groups are also optionally substituted with one or more D, up to
fully deuterated,;

Ris H, D, -C(O)Ra, C1 alkyl, C1.6 haloalkyl, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to
10-membered heteroaryl, alternatively H, D, Ci.6 alkyl, C1 haloalkyl, Cs.s cycloalkyl, 3- to 7-membered
heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups are optionally substituted
with 1, 2, 3, 4, 5 or 6 R’; wherein the above groups are also optionally substituted with one or more D, up to
fully deuterated,

RaisH, D, Cis alkyl, C16 haloalkyl, Cs.6 cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups

are optionally substituted with one or more D, up to fully deuterated.

60. The compound according to claim 59, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

X1 is N;

X2 is CRx2Rx2;

Rx2 and Rx: are independently H or D;

R1’ is H, D, halogen or -NH, alternatively H or D;

Q2is O;

R is H, D, Et, CH2CF3, isopropyl, CD(CDs),, cyclopropyl, oxetanyl, pyrazin-2-yl, pyridin-2-yl or pyrimidin-5-
yl.

61. The compound according to claim 15, or a tautomer, a stereocisomer, a prodrug, a crystal form, a

pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein the compound is a compound of formula
(V-4):
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wherein

R1’ is H, D, halogen or -NH, alternatively H or D;

Xz is CRx2Rx2 or C(0);

Rx2 and Rxz- are independently H, D, halogen, -OH, Ci alkyl, Ci.s haloalkyl, Cs cycloalkyl or 3- to 7-
membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated,;

RisH, D, halogen, -CN, -OH, -C(O)Ra, -NRgRc, -NRAC(O)Rg, -S(0)2Ra, C1-6 alkyl, C1-¢ haloalkyl, C1.¢ alkoxy,
C1-6 haloalkoxy, Cs6 cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl;
wherein the above groups are optionally substituted with 1, 2, 3,4, 50r 6 R’;

wherein each of Ra, Rg and Rc is independently H, D, Ci. alkyl, C1¢ haloalkyl, Cs. cycloalkyl, 3- to 7-
membered heterocyclyl, C,.¢ alkenyl, Co.6 alkynyl, Ce.10 aryl or 5- to 10-membered heteroaryl, or Rg, Rc  and
the N atom to which they are attached are taken together to form 3- to 7-membered heterocyclyl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with 1, 2, 3, 4,5 or 6 R’;

each R’ is independently H, D, halogen, -CN, -OH, Ci.s alkyl, C1.¢ haloalkyl, Ci1- alkoxy, Ci-s haloalkoxy, Cs.s
cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups
are optionally substituted with 1, 2, 3, 4, 5 or 6 R”;

each R” is independently H, D, halogen, -CN, -OH, Ci alkyl, C1.6 haloalkyl, C1¢ alkoxyCi-¢ haloalkoxy, Cs.
cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally substituted with one or
more D, up to fully deuterated.

62. The compound according to claim 61, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

R1’ is H, D, halogen or -NH, alternatively H or D;

X2 is CRx2Rx2;

Rx2 and Rx2: are independently H, D, halogen or -OH,;

R is H, D, -C(O)Ra, -S(0)2Ra, C16 alkyl, C1-6 haloalkyl, Cs¢ cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10
aryl or 5- to 10-membered heteroaryl; wherein the above groups are optionally substituted with 1, 2, 3, 4, 50r 6
R’;

wherein each Ra is independently Ci6 alkyl, C1-6 haloalkyl, Cs.6 cycloalkyl or 3- to 7-membered heterocyclyl;
wherein the above groups are optionally substituted with 1, 2, 3,4, 50r 6 R’;
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each R’ is independently H, D, halogen, -CN, -OH, C1.6 alkyl, C1.¢ haloalkyl, Ci1.¢ alkoxy, Ci.s haloalkoxy, Cs.¢
cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups
are optionally substituted with 1, 2, 3, 4, 5 or 6 R”;

each R” is independently H, D, halogen, -CN, -OH, Ci. alkyl, Cis haloalkyl, Ci.s alkoxyCis haloalkoxy;

wherein the above groups are optionally substituted with one or more D, up to fully deuterated.

63. The compound according to claim 62, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

R1’ is H, D, halogen or -NH, alternatively H or D;

X2 is CRx2Rx2;

Rx2 and Rx: are independently H, D, halogen or -OH,;

R is H, D, -C(O)Ra, -S(0O)2Ra, Ci6 alkyl, Ci.6 haloalkyl, Cs. cycloalkyl, 3- to 7-membered heterocyclyl or 5-
to 10-membered heteroaryl; wherein the above groups are optionally substituted with 1, 2, 3, 4,5 or 6 R’;
wherein each Ra is independently Ci.¢ alkyl, Ci.6 haloalkyl or Cs.s cycloalkyl; wherein the above groups are
optionally substituted with 1, 2, 3,4, 50r 6 R’;

each R’ is independently H, D, halogen, -CN, -OH, Ci.3 alkyl, C1.3 haloalkyl, Ci-3 alkoxy, Ci-3 haloalkoxy, Cs.g
cycloalkyl, 3- to 7-membered heterocyclyl, phenyl or 5- to 10-membered heteroaryl; wherein the above groups
are optionally substituted with 1, 2, 3, 4, 5 or 6 R”;

each R” is independently H, D, halogen, -CN, -OH, Ci.3 alkyl, Ci3 haloalkyl, Ci.3 alkoxyCi-3 haloalkoxy;

wherein the above groups are optionally substituted with one or more D, up to fully deuterated.

64. The compound according to claim 63, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

R1’ is H, D, halogen or -NH, alternatively H or D;

X2 is CRx2Rx2;

Rx2 and Rx: are independently H, D, halogen or -OH,;

R is H, D, Ci alkyl, Ci.6 haloalkyl, Cs cycloalkyl, 3- to 7-membered heterocyclyl or 5- to 10-membered
heteroaryl; wherein the above groups are optionally substituted with 1, 2, 3, 4,5 or 6 R’;

each R’ is independently H, D, halogen, -CN, -OH, Ci.3 alkyl, C1.3 haloalkyl, Ci-3 alkoxy, Ci-3 haloalkoxy, Cs.g
cycloalkyl, 3- to 7-membered heterocyclyl, phenyl or 5- to 10-membered heteroaryl; wherein the above groups
are optionally substituted with 1, 2, 3, 4, 5 or 6 R”;

each R” is independently H, D, halogen, -CN, -OH, Ci.3 alkyl, C1.3 haloalkyl, Ci.3 alkoxy or Ci-3 haloalkoxy;

wherein the above groups are optionally substituted with one or more D, up to fully deuterated.
65. The compound according to claim 15, or a tautomer, a stereoisomer, a prodrug, a crystal form, a

pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein the compound is a compound of formula
(V-4):
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wherein

R1’ is H, D, halogen or -NH, alternatively H or D;

X2 is CRx2Rxz or C(0), alternatively CRx2Rx2’;

Rx2 and Rxz- are independently H, D, halogen, Ci.6 alkyl or Ci.s haloalkyl; wherein the above groups are
optionally substituted with one or more D, up to fully deuterated;

R is H, D, -C(O)Ra, Ci.6 alkyl or Cy1¢ haloalkyl; wherein the above groups are optionally substituted with one
or more D, up to fully deuterated;

Rais H, D, Cy6 alkyl, C1.¢ haloalkyl, Cs.¢ cycloalkyl or 3- to 7-membered heterocyclyl.

66. The compound according to claim 65, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

R1” is H, D, halogen or -NH, alternatively H or D;

X2 is CRx2Rx2;

Rx2 and Rx2 are independently H or D;

R is H, D, Et, CH2CFs3, isopropyl or CD(CDs)a.

67. The compound according to claim 15, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein the compound is a compound of formula
(V-5):
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wherein

R1’ is H, D, halogen or -NH, alternatively H or D;

Xz is CRx2Rx2 or C(0);

Rx2 and Rxz- are independently H, D, halogen, -OH, Ci alkyl, Ci.s haloalkyl, Cs. cycloalkyl or 3- to 7-
membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated,

P1is N or CRpy;

P2 is N or CRpy;

P3 is N or CRp3;

P4 is N or CRp4;

Re1, Rp2, Rpz and Res are independently H, D, halogen, -CN, -OH, Ci.6 alkyl, C1.6 haloalkyl, Ci.¢ alkoxy, Ci-6
haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Cs.10 aryl or 5- to 10-membered heteroaryl; wherein
the above groups are optionally substituted with 1, 2, 3,4, 50r 6 R”;

each R” is independently H, D, halogen, -CN, -OH, C1 alkyl, C1.s haloalkyl, C1¢ alkoxyCi-s haloalkoxy, Cs.s
cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally substituted with one or

more D, up to fully deuterated.

68. The compound according to claim 67, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

R1’ is H, D, halogen or -NH, alternatively H or D;

X2 is CRx2Rx2’;

Rx2 and Rx2 are independently H, D, halogen or -OH,;

P1is N or CRpy;

P2 is N or CRpy;

P3is N or CRps3;

P4 is N or CRpg;

Re1, Re2, Rps and Rps are independently H, D, halogen, -CN, Ci.3 alkyl, Ci.s haloalkyl, Ci.3 alkoxy, Ci-3
haloalkoxy, Cs.¢ cycloalkyl, 3- to 7-membered heterocyclyl, phenyl or 5- or 6-membered heteroaryl; wherein the
above groups are optionally substituted with 1, 2, 3, 4, 50r 6 R”;

each R” is independently H, D, halogen, -CN, Ci.3 alkyl, C1-3 haloalkyl, C;.3 alkoxy or Ci.3 haloalkoxy; wherein

the above groups are optionally substituted with one or more D, up to fully deuterated.
69. The compound according to claim 15, or a tautomer, a stereoisomer, a prodrug, a crystal form, a

pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein the compound is a compound of formula
(V-5):
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wherein

R1’ is H, D, halogen or -NH, alternatively H or D;

X2 is CRx2Rx2';

Rx2 and Rx2 are independently H, D, OH, halogen, Ci.s alkyl or C1.¢ haloalkyl, alternatively H, D, halogen, Ci.
¢ alkyl or C16 haloalkyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated,;

P; is CRp;

P2 is N or CRpy;

P3 is N or CRps3;

P4 is N or CRpg;

and alternatively, at least one of P; and P4 is N;

Re1, Re2, Rps and Rps are independently H, D, halogen, -CN, Cis alkyl, Ci.¢ haloalkyl, Ci.s alkoxy, Cis
haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Ces.10 aryl or 5- to 10-membered heteroaryl,
alternatively H, D, halogen, -CN, Ci.¢ alkyl or C1-¢ haloalkyl; wherein the above groups are optionally substituted
with 1, 2, 3,4, 5 or 6 -CN, halogen, C1.¢ alkyl, C1.6 haloalkyl, Ci-¢ alkoxy or Ci.¢ haloalkoxy; wherein the above
groups are also optionally substituted with one or more D, up to fully deuterated,;

or Rp1 and Rpy, Rpz and Res, or Rpz and Res, and the atoms to which they are attached are taken together to form
Ce-10 aryl or 5- to 10-membered heteroaryl; wherein the above groups are optionally substituted with 1, 2, 3, 4,
5or 6 -CN, halogen, C1.6 alkyl, C1¢ haloalkyl, C1-¢ alkoxy or Ci.¢ haloalkoxy; wherein the above groups are also

optionally substituted with one or more D, up to fully deuterated.

70. The compound according to claim 69, or a tautomer, a stereocisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

R1’ is H, D, halogen or -NH, alternatively H or D;

X2 is CRx2Rx2';

Rx2 and Rxz- are independently H, D, halogen, Ci.s alkyl or Ci.s haloalkyl; wherein the above groups are
optionally substituted with one or more D, up to fully deuterated;

Py is CRpy;
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P is CRpy;

P3 is N or CRps;

P4 is N or CRp4;

and at least one of Pz and P4 is N;

Re1 is H, D, halogen, -CN, Ci.6 alkyl or C1-¢ haloalkyl; wherein the above groups are optionally substituted with
one or more D, up to fully deuterated;

Re2 is H, D, halogen or -CN;

Res is H, D, Ci.6 alkyl or Ci.6 haloalkyl; wherein the above groups are optionally substituted with one or more
D, up to fully deuterated;

Rps is H or D.

71. The compound according to claim 69, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein
R1’ is H, D, halogen or -NH, alternatively H or D;

X2 is CRx2Rx2;

Rx2 and Rx2 are independently H or D;

Py is CRpy;

P2 is CRpy;

P3 is N or CRps;

P4 is N or CRpg;

and at least one of Pz and P4 is N;

Rp1is H, D, -CN or Me;

Rp2is H, D, F or -CN;

Rpsis H, D or Me;

Rps is H or D.

72. The compound according to claim 15, or a tautomer, a stereocisomer, a prodrug, a crystal form, a

pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein the compound is a compound of formula
(V-5):
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wherein

R1’ is H, D, halogen or -NH, alternatively H or D;

X2 is CRx2Rx2';

Rx2 and Rxz- are independently H, D, halogen, Ci.6 alkyl or Ci.s haloalkyl; wherein the above groups are
optionally substituted with one or more D, up to fully deuterated;

P1 is CRpy;

P, is N or CRpy;

P3is N or CRps;

P4 is CRpg;

Re1, Re2, Rps and Rps are independently H, D, halogen, -CN, Ci. alkyl or Ci.6 haloalkyl; wherein the above

groups are optionally substituted with one or more D, up to fully deuterated.

73. The compound according to claim 72, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein
R1’ is H, D, halogen or -NHp, alternatively H or D;

X2 is CRx2Rx2’;

Rx2 and Rx2 are independently H or D;

P; is CRpy;

P2 is N or CRpy;

P3 is N or CRps3;

P4 is CRps;

Rp1isHor D;

Rp2isHor D;

Rpsis Hor D;

Rps is H or D.

74. The compound according to claim 15, or a tautomer, a stereoisomer, a prodrug, a crystal form, a

pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein the compound is a compound of formula
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(V-6):

wherein

R1’ is H, D, halogen or -NH, alternatively H or D;

X2 is CRx2Rx2 or C(0);

Rx2 and Rxor are independently H, D, halogen, -OH, Ci¢ alkyl, Ci.s haloalkyl, Cs cycloalkyl or 3- to 7-
membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated,

Re1, Rp2 and Rps are independently H, D, halogen, -CN, -OH, Ci¢ alkyl, Ci.6 haloalkyl, Ci.s alkoxy, Cis
haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Cs.10 aryl or 5- to 10-membered heteroaryl; wherein
the above groups are optionally substituted with 1, 2, 3, 4, 50r 6 R”;

each R” is independently H, D, halogen, -CN, -OH, Ci alkyl, Ci.s haloalkyl, C1¢ alkoxyCi-s haloalkoxy, Cs.s
cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally substituted with one or

more D, up to fully deuterated.

75. The compound according to claim 74, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

R1” is H, D, halogen or -NH, alternatively H or D;

X2 is CRx2Rx2;

Rx2 and Rx are independently H, D, halogen or -OH,;

Re1, Rp2 and Rps are independently H, D, halogen, -CN, Ci-3 alkyl, C1.3 haloalkyl, C;-3 alkoxy, Ci-3 haloalkoxy,
Cs cycloalkyl, 3- to 7-membered heterocyclyl, phenyl or 5- or 6-membered heteroaryl; wherein the above
groups are optionally substituted with 1, 2, 3, 4, 5 or 6 R”;

each R” is independently H, D, halogen, -CN, Ci.3 alkyl, C1-3 haloalkyl, C1.3 alkoxy or Ci.3 haloalkoxy; wherein

the above groups are optionally substituted with one or more D, up to fully deuterated.

76. The compound according to claim 74, or a tautomer, a stereoisomer, a prodrug, a crystal form, a

pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein
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R1” is H, D, halogen or -NH, alternatively H or D;

X2 is CRx2Rx2;

Rx2 and Rx are independently H, D, halogen or -OH,;

Re1 is H, D, halogen, -CN, Ci3 alkyl, Ci1.3 haloalkyl, Cs.6 cycloalkyl, 3- to 7-membered heterocyclyl, phenyl or
5- or 6-membered heteroaryl; wherein the above groups are optionally substituted with 1, 2, 3,4, 50r 6 R”;

Rp2 is H;

Rpes is H, Ci.3 alkyl or C1-3 haloalkyl; wherein the above groups are optionally substituted with 1, 2, 3, 4,5 or 6
R,

each R” is independently H, D, halogen, -CN, Ci.3 alkyl, C1-3 haloalkyl, C1.3 alkoxy or Ci.3 haloalkoxy; wherein

the above groups are optionally substituted with one or more D, up to fully deuterated.

77. The compound according to claim 74, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

R1” is H, D, halogen or -NH, alternatively H or D;

X2 is CRx2Rx2;

Rx2 and Rx are independently H, D, halogen or -OH,;

Rp1 and Rps are H;

Re2 is H, D, halogen, -CN, Ci.3 alkyl, Ci-3 haloalkyl, Ci.s alkoxy, Ci-3 haloalkoxy, Cs¢ cycloalkyl, 3- to 7-
membered heterocyclyl, phenyl or 5- or 6-membered heteroaryl; wherein the above groups are optionally
substituted with 1, 2, 3,4, 5 0or 6 R”;

each R” is independently H, D, halogen, -CN, C1.3 alkyl, C1-3 haloalkyl, C1.3 alkoxy or Ci.3 haloalkoxy; wherein

the above groups are optionally substituted with one or more D, up to fully deuterated.

78. The compound according to claim 77, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

R1’ is H, D, halogen or -NH, alternatively H or D;

X2 is CRx2Rx2;

Rx2 and Rx: are independently H, D, halogen or -OH,;

Rp: and Rp3 are H;

Re2 is H, D, halogen, -CN, Ci-3 alkyl, C1.3 haloalkyl, C1-3 alkoxy, Ci-3 haloalkoxy, 3- to 7-membered heterocyclyl
or phenyl; wherein the above groups are optionally substituted with 1, 2, 3, 4, 5 or 6 R”;

each R” is independently H, D, halogen, -CN, Ci.3 alkyl, C1-3 haloalkyl, C1.3 alkoxy or Ci.3 haloalkoxy; wherein

the above groups are optionally substituted with one or more D, up to fully deuterated.

79. The compound according to claim 78, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

R1’ is H, D, halogen or -NH, alternatively H or D;

X2 is CRx2Rx2;

Rx2 and Rx: are independently H, D, halogen or -OH,;
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Rp: and Rpz are H;
Re2 is H, D, halogen, -CN, Ci.3 alkyl, C1-3 haloalkyl, C1.3 alkoxy, Ci-s haloalkoxy or phenyl; wherein the above

groups are optionally substituted with one or more D, up to fully deuterated.

80. The compound according to claim 15, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein the compound is a compound of formula
(V-6):

wherein

R1” is H, D, halogen or -NH, alternatively H or D;

X2 is CRx2Rx2;

Rx2 and Rx2: are independently H, D, halogen, OH, Ci.s alkyl or C1.¢ haloalkyl, alternatively H, D, halogen, Ci.
¢ alkyl or C1¢ haloalkyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated,

Re1, Rp2 and Rps are independently H, D, halogen, -CN, C1.¢ alkyl, C1.6 haloalkyl, C1-¢ alkoxy, Ci.¢ haloalkoxy,
Cs cycloalkyl, 3- to 7-membered heterocyclyl, Cs.10 aryl or 5- to 10-membered heteroaryl, alternatively H, D,
halogen, -CN, C1. alkyl or C1¢ haloalkyl; wherein the above groups are optionally substituted with 1, 2, 3,4, 5
or 6 -CN, halogen, Ci.s alkyl, C1.s haloalkyl, C1.¢ alkoxy or Ci.s haloalkoxy; wherein the above groups are also
optionally substituted with one or more D, up to fully deuterated;

or Rp1 and Rey, or Rp2 and Re3 and the atoms to which they are attached are taken together to form Ce.10 aryl or
5- to 10-membered heteroaryl; wherein the above groups are optionally substituted with 1, 2, 3, 4, 5 or 6 -CN,
halogen, Ci1-s alkyl, C1-6 haloalkyl, C1.¢ alkoxy or C1.s haloalkoxy; wherein the above groups are also optionally

substituted with one or more D, up to fully deuterated.

81. The compound according to claim 80, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

R1’ is H, D, halogen or -NH, alternatively H or D;

X2 is CRx2Rx2;
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Rx2 and Rxy- are independently H, D, halogen, Ci.s alkyl or Ci.¢ haloalkyl; wherein the above groups are
optionally substituted with one or more D, up to fully deuterated;

Re1 is H, D, halogen, -CN, Ci.6 alkyl or C1-¢ haloalkyl; wherein the above groups are optionally substituted with
one or more D, up to fully deuterated;

Re2 is H, D, halogen or -CN;

Res is H, D, Ci.6 alkyl or Ci.6 haloalkyl; wherein the above groups are optionally substituted with one or more
D, up to fully deuterated.

82. The compound according to claim 80, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

R1’ is H, D, halogen or -NH, alternatively H or D;

X2 is CRx2Rx2;

Rx2 and Rx: are independently H or D;

Rp1is H, D, -CN or Me;

Rp2isH, D, F or -CN;

Rpz is H, D or Me.

83. The compound according to claim 15, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein the compound is a compound of formula
(VI):

(V1)

wherein

W is CRw or N;

Rw is selected from H, D, halogen and -NH, alternatively H or D;

R1” is H, D, halogen or -NH, alternatively H or D;

Xz is CRx2Rx2 or C(0);

Xs is N or CRxs, alternatively CRxs;

Rx2 and Rxy- are independently H, D, halogen, -OH, Ci alkyl, Ci.s haloalkyl, Cs. cycloalkyl or 3- to 7-
membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated,

Rxe is H, D or halogen, alternatively H or D;

ring A is phenyl or 5- to 6-membered heteroaryl, which is optionally substituted with 1, 2, 3or 4 R;

RisH, D, halogen, -CN, -OH, -C(O)Ra, -NRgRc, -NRAC(O)Rg, -S(0)2Ra, C1-6 alkyl, C1¢ haloalkyl, C1.6 alkoxy,
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C16 haloalkoxy, Cs6 cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl;
wherein the above groups are optionally substituted with 1, 2, 3,4, 50r 6 R’;

wherein each of Ra, Rg and Rc is independently H, D, Ci.6 alkyl, C1 haloalkyl, Cs.s cycloalkyl, 3- to 7-
membered heterocyclyl, C.. alkenyl, C2.¢ alkynyl, Ce.10 aryl or 5- to 10-membered heteroaryl, or Rg, Rc and the
N atom to which they are attached are taken together to form 3- to 7-membered heterocyclyl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with 1, 2, 3, 4,5 or 6 R’;

each R’ is independently H, D, halogen, -CN, -OH, C1.s alkyl, C1.s haloalkyl, C1.¢ alkoxy, Ci.¢ haloalkoxy, Cs.¢
cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups
are optionally substituted with 1, 2, 3, 4, 5 or 6 R”;

each R” is independently H, D, halogen, -CN, -OH, C1 alkyl, Ci.6 haloalkyl, C1¢ alkoxyCi-s haloalkoxy, Cs.s
cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally substituted with one or
more D, up to fully deuterated.

84. The compound according to claim 83, or a tautomer, a stereoisomer, a prodrug, a crystal form, a

N
=\
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S
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein ring A is ,
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85. The compound according to claim 83, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein one R is pyrimidin-2-yl, pyrimidin-4-

yl, pyrazin-2-yl, triazinyl or tetrazinyl, which is optionally substituted with 1, 2 or 3 R’.
86. The compound according to claim 15, or a tautomer, a stereoisomer, a prodrug, a crystal form, a

pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein the compound is a compound of formula
(VI-1):
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wherein

R1” is H, D, halogen or -NH, alternatively H or D;

X2 is CRx2Rx2 or C(0);

Rx2 and Rxy- are independently H, D, halogen, -OH, Ci alkyl, Ci.s haloalkyl, Cs. cycloalkyl or 3- to 7-
membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated,

RisH, D, halogen, -CN, -OH, -C(O)Ra, -NRgRc, -NRAC(O)Rg, -S(0)2Ra, Ci-6 alkyl, C1-¢ haloalkyl, C1.¢ alkoxy,
Ci16 haloalkoxy, Cs cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl;
wherein the above groups are optionally substituted with 1, 2, 3,4, 50r 6 R’;

wherein each of Ra, Rs and Rc is independently H, D, Ci.6 alkyl, C1 haloalkyl, Cs.s cycloalkyl, 3- to 7-
membered heterocyclyl, C,.s alkenyl, C.¢ alkynyl, Ce.10 aryl or 5- to 10-membered heteroaryl, or Rg, Rc and the
N atom to which they are attached are taken together to form 3- to 7-membered heterocyclyl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with 1, 2, 3, 4,5 or 6 R’;

each R’ is independently H, D, halogen, -CN, -OH, C1.6 alkyl, C1.¢ haloalkyl, Ci1.¢ alkoxy, Ci.¢ haloalkoxy, Cs.¢
cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups
are optionally substituted with 1, 2, 3, 4, 5 or 6 R”;

each R” is independently H, D, halogen, -CN, -OH, Ci alkyl, Ci.s haloalkyl, C1¢ alkoxyCi-s haloalkoxy, Cs.s
cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally substituted with one or

more D, up to fully deuterated.

87. The compound according to claim 86, or a tautomer, a stereoisomer, a prodrug, a crystal form, a

pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

R1” is H, D, halogen or -NH, alternatively H or D;

X2 is CRx2Rx2;

Rx2 and Rx are independently H, D, halogen or -OH,;

R is H, D, -C(O)Ra, -S(0)2Ra, C16 alkyl, C1.6 haloalkyl, Cz¢ cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10

aryl or 5- to 10-membered heteroaryl; wherein the above groups are optionally substituted with 1, 2, 3, 4, 50r 6

R’

wherein each Ra is independently Ci alkyl, C16 haloalkyl, Cs.6 cycloalkyl or 3- to 7-membered heterocyclyl;

wherein the above groups are optionally substituted with one or more R’;

each R’ is independently H, D, halogen, -CN, -OH, C1.s alkyl, C1.s haloalkyl, Ci1.¢ alkoxy, Ci.¢ haloalkoxy, Cs.¢
338



cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups
are optionally substituted with 1, 2, 3,4, 5 or 6 R”;
each R” is independently H, D, halogen, -CN, -OH, Ci. alkyl, Cis haloalkyl, Ci.s alkoxyCis haloalkoxy;

wherein the above groups are optionally substituted with one or more D, up to fully deuterated.

88. The compound according to claim 87, or a tautomer, a sterecisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

R1” is H, D, halogen or -NH, alternatively H or D;

X2 is CRx2Rx2;

Rx2 and Rx are independently H, D, halogen or -OH,;

R is H, D, -C(O)Ra, -S(0O)2RA, Ci6 alkyl, C1.6 haloalkyl, Cs.6 cycloalkyl, 3- to 7-membered heterocyclyl or 5-
to 10-membered heteroaryl; wherein the above groups are optionally substituted with 1, 2, 3, 4,5 0or 6 R’;
wherein each Ra is independently Ci.6 alkyl, Ci.6 haloalkyl or Cs cycloalkyl; wherein the above groups are
optionally substituted with 1, 2, 3,4, 50r 6 R’;

each R’ is independently H, D, halogen, -CN, -OH, C1.3 alkyl, C1.3 haloalkyl, C;-3 alkoxy, Ci-3 haloalkoxy, Cs.6
cycloalkyl, 3- to 7-membered heterocyclyl, phenyl or 5- to 10-membered heteroaryl; wherein the above groups
are optionally substituted with 1, 2, 3, 4, 5 or 6 R”;

each R” is independently H, D, halogen, -CN, -OH, Ci.3 alkyl, Ci3 haloalkyl, Ci.s alkoxyCi-s haloalkoxy;

wherein the above groups are optionally substituted with one or more D, up to fully deuterated.

89. The compound according to claim 88, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

R1” is H, D, halogen or -NH, alternatively H or D;

X2 is CRx2Rx2;

Rx2 and Rx are independently H, D, halogen or -OH,;

R is H, D, Cy6 alkyl, C1.6 haloalkyl, Cs¢ cycloalkyl, 3- to 7-membered heterocyclyl or 5- to 10-membered
heteroaryl; wherein the above groups are optionally substituted with 1, 2, 3, 4,5 or 6 R’;

each R’ is independently H, D, halogen, -CN, -OH, Ci.3 alkyl, C1.3 haloalkyl, C;.3 alkoxy, Ci-3 haloalkoxy, Cs.¢
cycloalkyl, 3- to 7-membered heterocyclyl, phenyl or 5- to 10-membered heteroaryl; wherein the above groups
are optionally substituted with 1, 2, 3,4, 5 or 6 R”;

each R” is independently H, D, halogen, -CN, -OH, Ci.3 alkyl, C13 haloalkyl, Ci.3 alkoxy or Ci-3 haloalkoxy;

wherein the above groups are optionally substituted with one or more D, up to fully deuterated.
90. The compound according to claim 15, or a tautomer, a sterecisomer, a prodrug, a crystal form, a

pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein the compound is a compound of formula
(VI-2):
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wherein

R1” is H, D, halogen or -NH, alternatively H or D;

X2 is CRx2Rx2 or C(0);

Rx2 and Rxy- are independently H, D, halogen, -OH, Ci alkyl, Ci.s haloalkyl, Cs. cycloalkyl or 3- to 7-
membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated,

P1is N or CRpy;

P2 is N or CRpy;

P3is N or CRps;

P4 is N or CRp4;

Re1, Rp2, Rpz and Reas are independently H, D, halogen, -CN, -OH, Ci.6 alkyl, C1.6 haloalkyl, Ci.s alkoxy, Ci-6
haloalkoxy, Cs.¢ cycloalkyl, 3- to 7-membered heterocyclyl, Ces.10 aryl or 5- to 10-membered heteroaryl; wherein
the above groups are optionally substituted with 1, 2, 3, 4, 50r 6 R”;

each R” is independently H, D, halogen, -CN, -OH, Ci alkyl, C1.6 haloalkyl, C1¢ alkoxyCi-s haloalkoxy, Cs.s
cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally substituted with one or

more D, up to fully deuterated.

91. The compound according to claim 90, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein
R1’ is H, D, halogen or -NH, alternatively H or D;
X2 is CRx2Rx2’;
Rx2 and Rx2 are independently H, D, halogen or -OH,;
P, is N or CRpy;
P2 is N or CRpy;
P3 is N or CRps3;
P4 is N or CRpg;
Re1, Re2, Rps and Rps are independently H, D, halogen, -CN, Ci.3 alkyl, Ci.3 haloalkyl, Ci.3 alkoxy, Ci-3
haloalkoxy, Cs.¢ cycloalkyl, 3- to 7-membered heterocyclyl, phenyl or 5- or 6-membered heteroaryl; wherein the
above groups are optionally substituted with 1, 2, 3, 4, 50r 6 R”;
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each R” is independently H, D, halogen, -CN, Ci.3 alkyl, C1-3 haloalkyl, C1.3 alkoxy or Ci.3 haloalkoxy; wherein

the above groups are optionally substituted with one or more D, up to fully deuterated.

92. The compound according to claim 15, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein the compound is a compound of formula
(VI-3):

wherein

R1’ is H, D, halogen or -NH, alternatively H or D;

Xz is CRx2Rx2 or C(0);

Rx2 and Rxz+ are independently H, D, halogen, -OH, Ci¢ alkyl, Ci.s haloalkyl, Cs cycloalkyl or 3- to 7-
membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated,

Re1, Rp2 and Rps are independently H, D, halogen, -CN, -OH, Ci¢ alkyl, Ci.6 haloalkyl, Ci.6 alkoxy, Cis
haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Cs.10 aryl or 5- to 10-membered heteroaryl; wherein
the above groups are optionally substituted with 1, 2, 3, 4, 50r 6 R”;

each R” is independently H, D, halogen, -CN, -OH, Ci alkyl, Ci.s haloalkyl, C1¢ alkoxyCi-s haloalkoxy, Cs.s
cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally substituted with one or

more D, up to fully deuterated.

93. The compound according to claim 92, or a tautomer, a stereocisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

R1” is H, D, halogen or -NH, alternatively H or D;

X2 is CRx2Rx2;

Rx2 and Rx are independently H, D, halogen or -OH,;

Re1, Rp2 and Rps are independently H, D, halogen, -CN, Ci-3 alkyl, Ci.3 haloalkyl, C;-3 alkoxy, Ci-3 haloalkoxy,
Cs cycloalkyl, 3- to 7-membered heterocyclyl, phenyl or 5- or 6-membered heteroaryl; wherein the above
groups are optionally substituted with 1, 2, 3, 4, 5 or 6 R”;

each R” is independently H, D, halogen, -CN, C1.3 alkyl, C1-3 haloalkyl, C1.3 alkoxy or Ci.3 haloalkoxy; wherein
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the above groups are optionally substituted with one or more D, up to fully deuterated.

94. The compound according to claim 92, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

R1’ is H, D, halogen or -NH, alternatively H or D;

X2 is CRx2Rx2’;

Rx2 and Rx are independently H, D, halogen or -OH,;

Re1 is H, D, halogen, -CN, C13 alkyl, C1.3 haloalkyl, Cs6 cycloalkyl, 3- to 7-membered heterocyclyl, phenyl or
5- or 6-membered heteroaryl; wherein the above groups are optionally substituted with 1, 2, 3,4, 50r 6 R”;

Rp is H;

Rps is H, Cy.3 alkyl or C1-3 haloalkyl; wherein the above groups are optionally substituted with 1, 2, 3, 4,5 or 6
R,

each R” is independently H, D, halogen, -CN, Ci.3 alkyl, C1-3 haloalkyl, C;.3 alkoxy or Ci.3 haloalkoxy; wherein

the above groups are optionally substituted with 1, 2, 3, 4, 5, 6 or more D, up to fully deuterated.

95. The compound according to claim 92, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

R1’ is H, D, halogen or -NH, alternatively H or D;

X2 is CRx2Rx2’;

Rx2 and Rx are independently H, D, halogen or -OH,;

Rp1 and Rps are H;

Re2 is H, D, halogen, -CN, Ci.3 alkyl, C1-3 haloalkyl, Ci.s alkoxy, Ci-3 haloalkoxy, Cs¢ cycloalkyl, 3- to 7-
membered heterocyclyl, phenyl or 5- or 6-membered heteroaryl; wherein the above groups are optionally
substituted with 1, 2, 3,4, 5 0r 6 R”;

each R” is independently H, D, halogen, -CN, C1.3 alkyl, C1-3 haloalkyl, C1.3 alkoxy or Ci.3 haloalkoxy; wherein

the above groups are optionally substituted with one or more D, up to fully deuterated.

96. The compound according to claim 95, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

R1’ is H, D, halogen or -NH, alternatively H or D;

X2 is CRx2Rx2;

Rx2 and Rx2: are independently H, D, halogen or -OH,;

Rp1 and Rps are H;

Re2 is H, D, halogen, -CN, Ci-3 alkyl, C1-3 haloalkyl, C1-3 alkoxy, Ci-3 haloalkoxy, 3- to 7-membered heterocyclyl
or phenyl; wherein the above groups are optionally substituted with 1, 2, 3, 4, 5 or 6 R”;

each R” is independently H, D, halogen, -CN, Ci.3 alkyl, C1-3 haloalkyl, C1.3 alkoxy or Ci.3 haloalkoxy; wherein

the above groups are optionally substituted with one or more D, up to fully deuterated.

97. The compound according to claim 96, or a tautomer, a stereoisomer, a prodrug, a crystal form, a

342



pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein

R1’ is H, D, halogen or -NH, alternatively H or D;

X2 is CRx2Rx2;

Rx2 and Rx2: are independently H, D, halogen or -OH,;

Rp1 and Rps are H;

Rez is H, D, halogen, -CN, Ci.3 alkyl, C1-3 haloalkyl, C1.5 alkoxy, Ci.3 haloalkoxy or phenyl; wherein the above

groups are optionally substituted with one or more D, up to fully deuterated.

98. The compound according to claim 15, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein the compound is a compound of formula
(V1):

(VII)

wherein

W is CRw or N;

Rw is selected from H, D, halogen and -NHy, alternatively H or D;

R1’ is H, D, halogen or -NH, alternatively H or D;

X1 is N or CRxs, alternatively N;

X is N or CRxs, alternatively CRxg;

Rx1 is H, D, halogen, Ci-6 alkyl or C1-6 haloalkyl; wherein the above groups are optionally substituted with 1, 2,
3,4, 5,6 ormore D, up to fully deuterated;

X2 is CRx2Rxz or C(0), alternatively CRx2Rx2’;

Rx2 and Rxy- are independently H, D, halogen, -OH, Ci alkyl, Ci.s haloalkyl, Cs. cycloalkyl or 3- to 7-
membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated,

Rxe is H, D or halogen, alternatively H or D;

ring A is phenyl or 5- to 6-membered heteroaryl, which is optionally substituted with 1, 2, 3or 4 R;

RisH, D, halogen, -CN, -OH, -C(O)Ra, -NRgRc, -NRAC(O)Rg, -S(0)2Ra, C1-6 alkyl, C1¢ haloalkyl, C1.6 alkoxy,
C16 haloalkoxy, Cs6 cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl;
wherein the above groups are optionally substituted with 1, 2, 3,4, 50r 6 R’;

wherein each of Ra, Rg and Rc is independently H, D, Ci.6 alkyl, Ci haloalkyl, Cs.s cycloalkyl, 3- to 7-

membered heterocyclyl, C,.s alkenyl, C..¢ alkynyl, Ce.10 aryl or 5- to 10-membered heteroaryl, or Rg, Rc and the
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N atom to which they are attached are taken together to form 3- to 7-membered heterocyclyl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with 1, 2, 3, 4,5 or 6 R’;

each R* is independently H, D, halogen, -CN, -OH, oxo, -NRAC(O)Rg, Ci.6 alkyl, C1.6 haloalkyl, Ci.s alkoxy,
C1-6 haloalkoxy, Cs.¢ cycloalkyl, 3- to 7-membered heterocyclyl, Cs.10 aryl or 5- to 10-membered heteroaryl, or
two R* and the atom(s) to which they are attached are taken together to form Css cycloalkyl or 4- to 10-
membered heterocyclyl; wherein the above groups are optionally substituted with 1, 2, 3,4, 50r 6 R’;

each R’ is independently H, D, halogen, -CN, -OH, C1.s alkyl, C1.s haloalkyl, C1.¢ alkoxy, Ci.¢ haloalkoxy, Cs.¢
cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups
are optionally substituted with 1, 2, 3, 4, 5 or 6 R”;

each R” is independently H, D, halogen, -CN, -OH, C1 alkyl, Ci.6 haloalkyl, C1¢ alkoxyCi-s haloalkoxy, Cs.s
cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally substituted with one or

more D, up to fully deuterated.

99. The compound according to claim 98, or a tautomer, a stereoisomer, a prodrug, a crystal form, a

N
=\
N—R
S
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein ring A is ,
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100. The compound according to claim 98, or a tautomer, a stereoisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein one R is pyrimidin-2-yl, pyrimidin-4-

yl, pyrazin-2-yl, triazinyl or tetrazinyl, which is optionally substituted with 1, 2 or 3 R’.
101. The compound according to claim 15, or a tautomer, a stereoisomer, a prodrug, a crystal form, a

pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein the compound is a compound of formula
(VII-1):
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(VII-1)

wherein

R1” is H, D, halogen or -NH, alternatively H or D;

X1 is N or CRxj, alternatively N;

Rx1 is H, D, halogen, Ci-6 alkyl or C1-6 haloalkyl; wherein the above groups are optionally substituted with 1, 2,
3,4, 5, 6 or more D, up to fully deuterated;

X2 is CRx2Rxz or C(0), alternatively CRx2Rx2’;

Rx2 and Rxz- are independently H, D, halogen, -OH, Ci alkyl, Ci.s haloalkyl, Cs cycloalkyl or 3- to 7-
membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated,;

RisH, D, halogen, -CN, -OH, -C(O)Ra, -NRgRc, -NRAC(O)Rg, -S(0)2Ra, C1-6 alkyl, C1- haloalkyl, C1.¢ alkoxy,
C1-6 haloalkoxy, Cs6 cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl,
alternatively H, D, Ci alkyl, Ci.6 haloalkyl, Cs.10 aryl or 5- to 10-membered heteroaryl; wherein the above
groups are optionally substituted with 1, 2, 3, 4,5 or 6 R’;

each R* is independently H, D, halogen, -CN, -OH, oxo, -NRAC(O)Rg, Ci.6 alkyl, C1.6 haloalkyl, Ci.s alkoxy,
C1-6 haloalkoxy, Cs.s cycloalkyl, 3- to 7-membered heterocyclyl, Cs.10 aryl or 5- to 10-membered heteroaryl, or
two R* and the atom to which they are attached are taken together to form Cs.g cycloalkyl or 4- to 10-membered
heterocyclyl; wherein the above groups are optionally substituted with 1, 2, 3,4, 50r 6 R’;

each R’ is independently H, D, halogen, -CN, -OH, C1.s alkyl, C1.s haloalkyl, Ci1.¢ alkoxy, Ci.¢ haloalkoxy, Cs.¢
cycloalkyl, 3- to 7-membered heterocyclyl, Cs.10 aryl or 5- to 10-membered heteroaryl;

wherein each of Ra, Rg and Rc is independently H, D, Ci6 alkyl, C1 haloalkyl, Cs.s cycloalkyl, 3- to 7-
membered heterocyclyl, C,. alkenyl, C..¢ alkynyl, Ce.10 aryl or 5- to 10-membered heteroaryl, or Rg, Rc and the
N atom to which they are attached are taken together to form 3- to 7-membered heterocyclyl or 5- to 10-

membered heteroaryl; wherein the above groups are optionally substituted with 1, 2, 3, 4,5 or 6 R’.
102. The compound according to claim 15, or a tautomer, a stereoisomer, a prodrug, a crystal form, a

pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein the compound is a compound of formula
(VII-2):
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(VII-2)

wherein

R1’ is H, D, halogen or -NH, alternatively H or D;

X2 is CRx2Rx2 or C(0), alternatively CRx2Rx2’;

Rx2 and Rxz- are independently H, D, halogen, Ci.6 alkyl or Ci.s haloalkyl; wherein the above groups are
optionally substituted with one or more D, up to fully deuterated;

each R* is independently H, D, halogen, C1.s alkyl or C1¢ haloalkyl, or two R* and the atom to which they are
attached are taken together to form Cs.g cycloalkyl or 4- to 10-membered heterocyclyl; wherein the above groups
are optionally substituted with 1, 2, 3, 4,5 0or 6 R’;

each R’ is independently H, D, halogen, -CN, -OH, Ci.¢ alkyl or C1.¢ haloalkyl;

Re1, Rp2 and Rps are independently H, D, halogen, -CN, C1-¢ alkyl, C1.6 haloalkyl, C1-6 alkoxy, Ci.¢ haloalkoxy,
Cs cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl, alternatively H, D,
halogen, -CN, C1- alkyl or C1-6 haloalkyl; wherein the above groups are optionally substituted with 1, 2, 3,4, 5
or 6 -CN, halogen, Ci.s alkyl, C1.¢ haloalkyl, Ci.¢ alkoxy or Ci-¢ haloalkoxy; wherein the above groups are also
optionally substituted with one or more D, up to fully deuterated;

or Rp1 and Rey, or Rp2 and Rpe3 and the atoms to which they are attached are taken together to form Ce.10 aryl or
5- to 10-membered heteroaryl; wherein the above groups are optionally substituted with 1, 2, 3, 4, 5 or 6 -CN,
halogen, Ci1-6 alkyl, C1-6 haloalkyl, C1.¢ alkoxy or Ci.s haloalkoxy; wherein the above groups are also optionally

substituted with one or more D, up to fully deuterated.
103. The compound according to claim 15, or a tautomer, a stereoisomer, a prodrug, a crystal form, a

pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein the compound is a compound of formula
(VHI):
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/&0 (Vi)

wherein

W is CRw or N;

Rw is selected from H, D, halogen and -NH, alternatively H or D;

R1’ is H, D, halogen or -NH, alternatively H or D;

X2 is CRx2Rx2 or C(0);

X is N or CRxs, alternatively CRxg;

Rx2 and Rxy- are independently H, D, halogen, -OH, Ci alkyl, Ci.s haloalkyl, Cs. cycloalkyl or 3- to 7-
membered heterocyclyl; wherein the above groups are optionally substituted with one or more D, up to fully
deuterated;

Rxe is H, D or halogen, alternatively H or D;

ring A is phenyl or 5- to 6-membered heteroaryl, which is optionally substituted with 1, 2, 3or 4 R;

RisH, D, halogen, -CN, -OH, -C(O)Ra, -NRgRc, -NRAC(O)Rg, -S(0)2Ra, C1-6 alkyl, C1-6 haloalkyl, C1.¢ alkoxy,
C16 haloalkoxy, Cs6 cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl;
wherein the above groups are optionally substituted with 1, 2, 3, 4, 50r 6 R’;

wherein each of Ra, Rg and Rc is independently H, D, Ci6 alkyl, C1¢ haloalkyl, Cs.s cycloalkyl, 3- to 7-
membered heterocyclyl, C,. alkenyl, C..¢ alkynyl, Ce.10 aryl or 5- to 10-membered heteroaryl, or Rg, Rc and the
N atom to which they are attached are taken together to form 3- to 7-membered heterocyclyl or 5- to 10-
membered heteroaryl; wherein the above groups are optionally substituted with 1, 2, 3, 4,5 or 6 R’;

each R’ is independently H, D, halogen, -CN, -OH, C1.s alkyl, C1.6 haloalkyl, C1.¢ alkoxy, Ci.¢ haloalkoxy, Cs.¢
cycloalkyl, 3- to 7-membered heterocyclyl, Ce.10 aryl or 5- to 10-membered heteroaryl; wherein the above groups
are optionally substituted with 1, 2, 3,4, 5 or 6 R”;

each R” is independently H, D, halogen, -CN, -OH, Ci alkyl, C1.s haloalkyl, C1¢ alkoxyCi-s haloalkoxy, Cs.s
cycloalkyl or 3- to 7-membered heterocyclyl; wherein the above groups are optionally substituted with one or
more D, up to fully deuterated.

104. The compound according to claim 103, or a tautomer, a sterecisomer, a prodrug, a crystal form, a

pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein ring A is ,
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105. The compound according to claim 103, or a tautomer, a sterecisomer, a prodrug, a crystal form, a
pharmaceutically acceptable salt, a hydrate or a solvate thereof, wherein one R is pyrimidin-2-yl, pyrimidin-4-

yl, pyrazin-2-yl, triazinyl or tetrazinyl, which is optionally substituted with 1, 2 or 3R’.

106. A compound, or a tautomer, a stereoisomer, a prodrug, a crystal form, a pharmaceutically acceptable salt,

a hydrate or a solvate thereof, wherein the compound is selected from:
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107. A pharmaceutical composition, comprising the compound according to any one of claims 1 to 106, or a
tautomer, a stereoisomer, a prodrug, a crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate

thereof, and a pharmaceutically acceptable excipient, and optionally, other therapeutic agent(s).

108. A unit dosage form, comprising the pharmaceutical composition according to claim 107.

109. Use of the compound according to any one of claims 1 to 106, or a tautomer, a stereoisomer, a prodrug, a
crystal form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, or the pharmaceutical
composition according to claim 107, or the unit dosage form according to claim 108, in the manufacture of a
medicament for the treatment and/or prevention of a wild-type and/or mutated Bcr-Abl1 kinase-mediated disease;
optionally, wherein the mutation of the mutated Bcr-Abl1 kinase is selected from: T3151, T315M, F317L, E355G,
V299L, M244V, G250E, Q252H, Y253H, E255K, E255V, H396P, H396R, H396A, A397P, P223S, K294E,
M351T, F359V, E459K, P465S, V468F, 1502L, A337V and A424T;

alternatively, wherein the mutation of the mutated Bcr-Abl1 kinase is selected from: T3151 and T315M;
alternatively, wherein the mutation of the mutated Bcr-Abl1 kinase is T315I;

alternatively, wherein the mutation of the mutated Bcr-Abll kinase is selected from: P465S, V468F, 1502L,
A337V and A424T.

110. A method of treating and/or preventing a wild-type and/or mutated Bcr-Abll kinase-mediated disease in a
subject, comprising administering to the subject the compound according to any one of claims 1 to 106 or a
pharmaceutically acceptable salt, a stereoisomer, a solvate, a hydrate, a polymorph, a prodrug or an isotopic
variant thereof, or the pharmaceutical composition according to claim 107, or the unit dosage form according to
claim 108;

optionally, wherein the mutation of the mutated Bcr-Abl1 kinase is selected from: T3151, T315M, F317L, E355G,
V299L, M244V, G250E, Q252H, Y253H, E255K, E255V, H396P, H396R, H396A, A397P, P223S, K294E,
M351T, F359V, E459K, P465S, V468F, 15021, A337V and A424T;

alternatively, wherein the mutation of the mutated Bcr-Abl1 kinase is selected from: T3151 and T315M;
alternatively, wherein the mutation of the mutated Bcr-Abl1 kinase is T315I;

alternatively, wherein the mutation of the mutated Bcr-Abll kinase is selected from: P465S, V468F, 15021,
A337V and A424T.

111. The compound according to any one of claims 1 to 106, or a tautomer, a stereoisomer, a prodrug, a crystal
form, a pharmaceutically acceptable salt, a hydrate or a solvate thereof, or the pharmaceutical composition
according to claim 107, or the unit dosage form according to claim 108, for use in the treatment and/or prevention
of a wild-type and/or mutated Bcr-Abl1 kinase-mediated disease;

optionally, wherein the mutation of the mutated Bcr-Abl1 kinase is selected from: T3151, T315M, F317L, E355G,
V299L, M244V, G250E, Q252H, Y253H, E255K, E255V, H396P, H396R, H396A, A397P, P223S, K294E,
M351T, F359V, E459K, P465S, V468F, 15021, A337V and A424T;

alternatively, wherein the mutation of the mutated Bcr-Abl1 kinase is selected from: T3151 and T315M;
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alternatively, wherein the mutation of the mutated Bcr-Abl1 kinase is T315l;
alternatively, wherein the mutation of the mutated Bcr-Abll kinase is selected from: P465S, V468F, 1502L,
A337V and A424T.

112. The use according to claim 109 or the method according to claim 110 or the compound or composition for
use according to claim 111, wherein the wild-type and/or mutated Bcr-Abl1 kinase-mediated disease is selected
from: leukemia, non-Hodgkin’s lymphoma, Hodgkin’s lymphoma, myeloma, neurodegenerative diseases, solid

tumors, immune diseases and fibrosis.

113. The use according to claim 109 or the method according to claim 110 or the compound or composition for
use according to claim 111, wherein the wild-type and/or mutated Bcr-Abl1 kinase-mediated disease is selected
from acute lymphoblastic leukemia, acute myeloid leukemia, acute promyelocytic leukemia, chronic
lymphocytic lymphoma, chronic myeloid leukemia, chronic myelomonocytic leukemia, chronic neutrophilic
leukemia, acute undifferentiated leukemia, anaplastic large cell lymphoma, prolymphocytic leukemia, juvenile
myelomonocytic leukemia, adult T-cell leukemia, acute myeloid leukemia with trilineage myelodysplasia,
mixed lineage leukemia, myelodysplastic syndrome, amyotrophic lateral sclerosis, Parkinson’s disease and
Alzheimer’s disease; alternatively, the wild-type and/or mutated Bcr-Abll kinase-mediated disease is selected

from acute lymphoblastic leukemia and chronic myeloid leukemia.
114. A method of preparing the compound according to any one of claims 1 to 106.

115. An intermediate compound or a salt thereof, wherein the intermediate compound is one of the following
compounds:
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