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Abstract

The present invention relates to heteroaromatic derivatives for use as a regulator, a preparation
method therefor and a use therecof. In particular, disclosed are compounds represented by
general formula (I), preparation methods therefor, pharmaceutical compositions comprising said

compounds, and a use thereof as Janus kinase inhibitors in treating inflammatory diseases and
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tumor-related diseases.
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HETEROAROMATIC DERIVATIVES FOR USE AS REGULATOR, PREPARATION
METHOD THEREFOR AND USE THEREOF

[0001] The present application claims the bencfits of Chinese patent application
CN2018114553573 filed on November 30, 2018, Chinese patent application
CN201910351595 .8 filed on April 28, 2019, and Chinese patent application CN201911175587.9
filed on November 26, 2019. The contents of the aforementioned Chinese patent applications

are incorporated herein by reference in their entireties.

[0002] Field of the invention
[0003] The present disclosure belongs to the ficld of pharmaceutical synthesis, and specifically

relates to a JAK inhibitor, a preparation method thereof and use thercof.

[0004] Background

[0005] Janus kinase (JAK) is an intracellular non-receptor tyrosine kinase that mediates the
signal transduction and activation of various cytokines. The JAK kinase family contains four
subfamily members, JAK1, JAK2, JAK3 and TYK2, cach of which mediates a different type of
cytokine signaling pathway. JAKI1, JAK2 and TYK2 arec expressed in all tissue cells of the
human body, and JAK3 is mainly expressed in various hematopoietic tissue cells. The common
feature of cytokine receptors is that the receptor itself does not possess kinase activity, but the
intracellular segment of the receptor has a binding site for the tyrosine kinase JAK.  When the
cytokine receptor binds to its ligand, the receptor-coupled JAKs are activated, which in turn
phosphorylates the receptor; the phosphorylated tyrosine sites may bind to STAT proteins
containing the SH2 domain, thereby recruiting STAT to the receptor and phosphorylating the
STAT by JAKs; then phosphotyrosine mediates the dimerization of the STAT, and the activated
STAT dimer is transferred to the nucleus and activates the transcription of its target genes, which
in turn regulates the growth, activation, differentiation and other functions of various cells.
[0006] The JAK/STAT signaling pathway mediates the signal transduction of most intracellular
cytokines and plays a key role in the biological processes such as immune regulation and immune
cell proliferation, ezc. The JAK/STAT signaling pathway has a wide range of functions and is

involved in many important biological processes such as cell proliferation, differentiation,
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apoptosis and immume regulation, efc., and is closely associated with various inflammatory
diseases such as rheumatoid arthritis, dermatitis, psoriasis, inflammatory bowel discase
(ulcerative colitis and Crohn's disease), efc.; additionally, the JAK/STAT signaling pathway is
closely associated with neoplastic diseases such as myelofibrosis, polycythemia vera and
essential thrombocythemia, efc.; and mutations in the JAK molecule itself may lead to neoplastic
diseases such as acute myeloid leukemia (AML), acute lymphocytic leukemia (ALL), breast
ductal carcinoma and non-small cell lung cancer (NSCLC).

[0007] Inflammatory bowel disease is a chronic intestinal inflammatory disease, including
ulcerative colitis (UC) and Crohn's disease (CD). The main drugs used for the treatment of
mflammatory bowel disease are aminosalicylic acid, glucocorticoids, immunosuppressants, and
antibiotics, efc. The main principle of UC treatment is to modulate the immune response and
suppress inflammation. At present, in clinical practice, sulfasalazine is mainly used for the
treatment of mild to moderate UC. Glucocorticoids are commonly used for moderate to severe
UC, but are not used as a long-term treatment becausc the risks outweigh the benefits.
Monoclonal antibodies have problems such as high drug costs, the production of anti-drug
antibodies that compromise the safety and efficacy of the drugs, and the lack of convenience of
intravenous administration. Therefore, there is still a significant unmet medical need in this
arca. Many treated patients have not achieved remission, and up to 80% of Crohn's patients
and 30% of UC patients eventually need surgery.

[0008] Tofacitinib (Xeljanz) is the first oral JAK inhibitor for the treatment of adult patients
with moderate to severe active UC, with significant inhibitory activities against JAK subtypes 1,
2, and 3, which increases the efficacy of tofacitinib, but also brings more serious side effects.
Adverse effects include infections, tuberculosis, tumors, anemia, liver damage, and cholesterol
increase. The instruction of tofacitinib lists a number of black box warnings: severe infections
(tuberculosis, bacterial, fungal, viral) and malignancies (lymphoma, efc.). Because of the wide
range of functions mediated by individual JAKs, these side effects are caused by the drug's
simultancous inhibition of multiple JAKs. Because of the extensive involvement of JAKSs in
the regulation of immune cells, JAK inhibitors inevitably cause immunosuppression-related side
effects such as severe infections and even tumorigenesis, efc. Even with many highly sclective
inhibitors currently in development, such side effects caused by target inhibition are inevitable.

[0009] In view of the good efficacy of JAK inhibitors and the serious side effects related to
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multiple targets, the development of a safer JAK inhibitor drug is an urgent issue to be solved.
Since inflammatory bowel disease occurs on the luminal surface of the gastrointestinal tract and
does not require drugs to enter the blood system to be effective, developing a drug that reduces
systemic exposure in the blood circulation while increasing local exposure at the site of
mflammation is a good strategy to improve safety. International  application
WO02016191524A1 reports the synthesis of a series of compounds by Theravance company with
very low systemic exposure and enrichment at the inflammatory site of the intestine, which may
effectively treat intestinal inflammation without causing serious side effects, suggesting that this

strategy is highly feasible and may have significant clinical application value.

[0010] Content of the invention

[0011] The technical problem to be solved by the present disclosure is to overcome the
shortcomings of existing JAK inhibitors, which have serious side ecffects while exerting
therapeutic effects, thereby providing a heteroaromatic derivative modulator, a preparation
method thereof and a use thercof herein. The heteroaromatic derivative of the present
disclosure has a good inhibitory effect on JAK kinase, and can significantly increase the local
exposure at the treatment site with good targeting.

[0012] The present disclosure solves the above technical problem by the following technical
solutions.

[0013] A compound of general formula (I), a stercoisomer thercof or a pharmaceutically

acceptable salt thereof:

L

[0014] ()
[0015] wherein:
[0016] L1 is selected from bond, alkylene, alkenylene, alkynyl, cycloalkyl, heterocyclyl, -
(CH2)a1C(O)(CH2)m1-, ~(CH2)m1C(O)(CH2)m1NRaa(CH2)m2-, -NRaa(CH2)a1-, -(CH2)a1S(O)m1-, or
-(CH2)n1S(O)m1NRaa-;
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[0017] L2 is selected from bond, oxygen atom, sulfur atom, -CRzaRbb-, -(CH2)01C(O)-, -NR4-,
or -(CH2)n1S(O)m1-;

[0018] L is selected from bond, -NRuaa-, or -C(O)NRuaa-;

[0019] ring A is 6-14 membered heteroaryl, wherein the 6-14 membered heteroaryl is selected
from 6-14 membered fused heteroaryl; preferably 5,5 fused heteroaryl, 5,6 fused heteroaryl or
6,6 fused heteroaryl;

[0020] ring B is selected from 3-10 membered monocyclic heterocyclyl, 6-14 membered
bridged heterocyclyl, 6-14 membered fused heterocyclyl or 6-14 membered spiro heterocyclyl;
[0021] ring C is heteroaryl;

[0022] R is selected from hydrogen atom, deuterium atom, oxo, alkyl, deuterated alkyl,
haloalkyl, alkoxy, haloalkoxy, hydroxyalkyl, halogen, amino, nitro, hydroxyl, cyano, alkenyl,
alkynyl, cycloalkyl, heterocyclyl, oxoheterocyclyl, thioxoheterocyclyl, aryl, heteroaryl, -
(CH2)n1Raa, -(CH2)n10Raa, -NR2aC(O)(CH2)n10ORza, -NRa22C(=S)(CH2)a1ORbb, -(CH2)a1SRaa, -
(CH2)11C(O)Raa, -(CH2)a1C(O)ORaa, -(CH2)n1S(O)m1Raa, -(CH2)n1NRzaR b, -
(CH2)01C(O)NRaaRbb, -(CH2)n1NRa2C(O)Rub or -(CH2)a1NRa2S(O)m1Rob, wherein the alkyl,
haloalkyl, alkoxy, haloalkoxy, hydroxyalkyl, amino, alkenyl, alkynyl, cycloalkyl, heterocyclyl,
aryl and heteroaryl are optionally further substituted with one or more substituents selected from
hydrogen atom, deuterium atom, alkyl, haloalkyl, halogen, amino, oxo, nitro, cyano, hydroxyl,
alkenyl, alkynyl, alkoxy, haloalkoxy, hydroxyalkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl, -
(CH2)u1-, -(CH2)niRee, -(CH2)nu10ORee, -(CH2)n1SRec, -(CH2)u1C(O)Ree, -(CH2)u1C(O)ORce, -
(CH2)n1S(O)m1Ree, -(CH2)aiNRecRaa, -(CH2)n1C(O)NRecRaa, -(CH2)n1NReeC(O)Raa or -
(CH2)a1NReeS(O)m1Rag;

[0023] Rz is selected from hydrogen atom, deuterium atom, alkyl, deuterated alkyl, haloalkyl,
alkoxy, haloalkoxy, halogen, amino, nitro, hydroxyl, cyano, alkenyl, alkynyl, cycloalkyl,
hydroxyalkyl, heterocyclyl, oxoheterocyclyl, thioxoheterocyclyl, aryl, heteroaryl, -(CH2)u1Raa, -
(CH2)n10(CH2)m1Rza, -(CH2)a10Raa, -(CH2)aiNRaa( CH2)m1Rzaa, -NRaaC(O)(CH2)a10ORaa, -
NRa2C(=S)Y(CH2)a10Rbb, -(CH2)u1SRza, -(CH2)n1C(O)Raa, -(CH2)01C(O)ORaa, -(CH2)a1S(O)m1Rza,
-(CH2)01S(O)m1NRaaRbb, -(CH2)u1P(O)m2RaaRob, -(CH2)u1NRzaRbb, -(CH2)u1S-, -
(CH2)01C(O)NRaaRbb, -(CH2)n1NR2aC(O)Rob, or -(CH2)n1NRa2S(O)m1Rub, wherein the alkyl,
haloalkyl, alkoxy, haloalkoxy, hydroxyalkyl, amino, alkenyl, alkynyl, cycloalkyl, heterocyclyl,
aryl and heteroaryl are optionally further substituted with one or more substituents selected from
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hydrogen atom, deuterium atom, substituted or unsubstituted alkyl, halogen, hydroxyl,
substituted or unsubstituted amino, oxo, nitro, cyano, substituted or unsubstituted alkenyl,
substituted or unsubstituted alkynyl, substituted or unsubstituted alkoxy, substituted or
unsubstituted hydroxyalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
heterocyclyl, substituted or unsubstituted aryl and substituted or unsubstituted heteroaryl, -
(CH2)u1-, -(CH2)niRee, -(CH2)nu10ORee, -(CH2)n1SRec, -(CH2)u1C(O)Ree, -(CH2)u1C(O)ORce, -
(CH2)u1S(O)m1Rec, -(CH2)n1S(O)miNRecRad, -(CH2)uiNRecRdad, -(CH2)n1C(O)NRecRag, -
(CH2)n1C(O)NRceS(O)m1Rad, -(CH2)n1NReeS(O)m1Rdd or -(CH2)a1NReeS(O)m1Rag;

[0024] Rs is selected from hydrogen atom, deuterium atom, alkyl, deuterated alkyl, haloalkyl,
alkoxy, haloalkoxy, halogen, amino, nitro, hydroxyl, cyano, alkenyl, alkynyl, cycloalkyl,
hydroxyalkyl, heterocyclyl, oxoheterocyclyl, thioxoheterocyclyl, aryl, heteroaryl, -(CH2)n1Raa, -
(CH2)n10Raa, -NR22C(O)(CH2)a10Raa, -NRa2C(=S)(CH2)a1ORbb, -(CH2)a1SRaa, -(CH2)a1C(O)Raa,
-(CH2)u1C(O)ORaa, -(CH2)01S(O)miRaa, -(CH2)n1S(O)miNRazRob, -(CH2)a1P(O)m2RaaRob, -
(CH2)n1NRaaRvb, -(CH2)a1C(O)NRzaRsb, -(CH2)n1INR22C(O)Robb, or -(CH2)a1NR2aS(O)m1Rbb,
wherein the alkyl, haloalkyl, alkoxy, haloalkoxy, hydroxyalkyl, amino, alkenyl, alkynyl,
cycloalkyl, heterocyclyl, aryl and heteroaryl are optionally further substituted with one or more
substituents selected from hydrogen atom, deuterium atom, substituted or unsubstituted alkyl,
halogen, hydroxyl, substituted or unsubstituted amino, oxo, nitro, cyano, substituted or
unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or unsubstituted alkoxy,
substituted or unsubstituted hydroxyalkyl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted heterocyclyl, substituted or unsubstituted aryl and substituted or unsubstituted
heteroaryl, -(CH2)n1-, -(CH2iRce, -(CH2)n1ORcc, -(CH2)n1SRee, -(CH2m1C(O)Ree, -
(CH2)n1C(O)ORee,  -(CH2)n1S(O)miRee,  -(CH2)n1S(O)miNRecRag,  -(CH2)n1NRecRadg, -
(CH2)n1C(O)NRecRag,  -(CH2)a1C(O)NRceeS(O)miRad,  -(CH2)a1NReeS(O)m1Raq, or -
(CH2)a1NReeS(O)m1Rag;

[0025] R4 is selected from hydrogen atom, deuterium atom, alkyl, deuterated alkyl, haloalkyl,
alkoxy, hydroxyalkyl, haloalkoxy, halogen, amino, nitro, hydroxyl, cyano, alkenyl or alkynyl;
[0026] Ruaa, Rub, Rec and Rad are identical or different and are cach independently selected from
hydrogen atom, deuterium atom, alkyl, deuterated alkyl, haloalkyl, alkoxy, hydroxyalkyl,
haloalkoxy, halogen, cyano, nitro, hydroxyl, amino, alkenyl, alkynyl, cycloalkyl, heterocyclyl,
aryl and heteroaryl, wherein the alkyl, deuterated alkyl, haloalkyl, alkoxy, hydroxyalkyl,
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haloalkoxy, alkenyl, alkynyl, cycloalkyl, heterocyclyl, aryl and heteroaryl are optionally further
substituted with one or more substituents sclected from hydrogen atom, deuterium atom,
substituted or unsubstituted alkyl, halogen, hydroxyl, substituted or unsubstituted amino, oxo,
nitro, cyano, substituted or unsubstituted alkenyl, substituted or umsubstituted alkynyl,
substituted or unsubstituted alkoxy, substituted or unsubstituted hydroxyalkyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted
aryl, or substituted or unsubstituted heteroaryl;

[0027] xisan integer of 0, 1, 2 or 3;

[0028] vy isaninteger of 0, 1,2, 3,4 or 5;

[0029] m is an integer of 0, 1 or 2;

[0030] m2 is an integer of 0, 1 or 2; and

[0031] mn1is aninteger of 0, 1,2, 3,4 or 5.

[0032] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain groups are as defined below (unspecified groups are as defined above):
[0033] L is selected from bond, alkylene, cycloalkyl, heterocyclyl, -(CH2)a1C(O)(CH2)m1-, -
(CH2)n1C(O)(CH2)m1NR2a( CH2)m2-, -NRaa CH2)n1-, -(CH2)a1S(O)m1-, or -(CH2)n1S(O)m1NRaa-;
[0034] L: is selected from bond, oxygen atom, -CRaaRbb-, -(CH2)11C(O)-, -NRs4-, or -
(CH2)n1S(O)m1-;

[0035] Rais selected from hydrogen atom, or alkyl;

[0036] Ls is selected from bond, -NRuaa-, or -C(O)NRuaa-;

[0037] ring A is 6-14 membered fused heteroaryl;

[0038] ring B is selected from 3-10 membered monocyclic heterocyclyl, 6-14 membered
bridged heterocyclyl, 6-14 membered fused heterocyclyl or 6-14 membered spiro heterocyclyl;
[0039] ring C is heteroaryl;

[0040] R is selected from hydrogen atom, alkyl, haloalkyl, alkoxy, halogen, amino, hydroxyl,
cyano, cycloalkyl, heterocyclyl, aryl, or heteroaryl; wherein the alkyl, amino, heterocyclyl, aryl,
or heteroaryl is optionally further substituted with one or more substituents selected from halogen,
cyano, alkyl, or alkoxy;

[0041] R: is selected from hydrogen atom, alkyl, alkoxy, halogen, amino, hydroxyl, cyano,
cycloalkyl, heterocyclyl, aryl, heteroaryl, -(CH2)a1C(O)Rec, -(CH2)n1SRaa, or -(CH2)n1NRaaRbb;
wherein the alkyl, alkoxy, amino, cycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally
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further substituted with one or more substituents selected from substituted or unsubstituted alkyl,
unsubstituted alkoxy, unsubstituted cycloalkyl, substituted or unsubstituted amino, substituted or
unsubstituted heterocyclyl, or unsubstituted heteroaryl; wherein “substituted” refers to be
substituted with alkyl, or halogen;

[0042] Rec is heterocyclyl; the heterocyclyl is optionally substituted with unsubstituted alkyl;
[0043] Rs is selected from hydrogen atom, alkyl, haloalkyl, hydroxyalkyl, alkoxy, halogen,
hydroxyl, cyano, cycloalkyl, heterocyclyl, -(CH2)niC(O)Rza, -(CH2)n1C(O)NRuaRob, -
(CH2)u1S(O)m1Rza, or -(CH2)a1S(O)m1NRazRww; wherein the alkyl, alkoxy, cycloalkyl, or
heterocyclyl is optionally further substituted with one or more substituents selected from halogen,
hydroxyl, unsubstituted alkyl, or unsubstituted alkoxy;

[0044] Raa and Rub are identical or different and are cach independently selected from hydrogen
atom, alkyl, amino, or heteroaryl; wherein the alkyl, amino are optionally further substituted with
onec or more substituents sclected from unsubstituted alkyl, substituted or unsubstituted
heterocyclyl, unsubstituted heteroaryl; wherein “substituted” refers to be substituted with alkyl,
or halogen;

[0045] xis0,1,2or3;

[0046] yisO0,1,2o0r3;

[0047] m1is O, 1or2;

[0048] m2is 0, 1 or 2; and

[0049] niisO, 1 or2.

[0050] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain groups are as defined below (unspecified groups are as defined above):
[0051] L1 is selected from  bond, alkylene, -(CH2)m1C(O)(CH2)m1-, -
(CH2)n1C(O)CH2)m1NRza( CH2)m2-, or -(CH2)a1S(O)m1-;

[0052] L2 is selected from bond, oxygen atom, or -NRas-;

[0053] R4 is selected from hydrogen atom, or alkyl;

[0054] Lsis -NRua-;

[0055] ring A is 6-14 membered fused heteroaryl;

[0056] ring B is selected from 3-10 membered monocyclic heterocyclyl, 6-14 membered
bridged heterocyclyl, or 6-14 membered fused heterocyclyl;

[0057] ring C is heteroaryl;

Date Recgue/Date Received 2021-05-28



CA 03121408 2021-05-28

[0058] Riis selected from hydrogen atom, alkyl, haloalkyl, amino, heterocyclyl, or heteroaryl;
wherein the alkyl, amino, heterocyclyl, or heteroaryl is optionally further substituted with one or
more substituents selected from halogen, cyano, alkyl, or alkoxy;

[0059] R: is selected from hydrogen atom, alkyl, alkoxy, halogen, cycloalkyl, heterocyclyl, or
heteroaryl; wherein the heteroaryl is optionally further substituted with one or more substituents
selected from unsubstituted alkyl, unsubstituted alkoxy, or unsubstituted cycloalkyl;

[0060] Rs is selected from hydrogen atom, alkyl, hydroxyalkyl, halogen, cyano, cycloalkyl, -
(CH2)01C(O)Raa, or -(CH2)a1C(O)NRaaRbb; wherein the alkyl is optionally further substituted
with hydroxyl;

[0061] Raa and Rub are identical or different and are cach independently selected from hydrogen
atom, alkyl, or amino;

[0062] xisO0,1,2or3;

[0063] yisO,1,2o0r3;

[0064] mi1is O, 1 or2;

[0065] mzis 0, 1 or 2; and

[0066] niisO, 1 or2.

[0067] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): L1 is
selected from bond, alkylene, -(CH2)a1C(O)(CH2)mi-, -(CH2)n1C(O)CH2)m1NRaal CH2)m2-, or -
(CH2)u1S(O)m1-.

[0068] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): Lz is
selected from bond, oxygen atom, or -NR4-.

[0069] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): R4 is
selected from hydrogen atom, or alkyl.

[0070] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): Ls is -
NRaa-.

[0071] In some technical solutions of the present disclosure, in the compound of general

formula (I), certain group is as defined below (unspecified groups are as defined above): ring A
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is 6-14 membered fused heteroaryl.

[0072] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): ring B
is selected from 3-10 membered monocyclic heterocyclyl, 6-14 membered bridged heterocyclyl,
or 6-14 membered fused heterocyclyl.

[0073] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): ring C
is heteroaryl.

[0074] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): R1 is
selected from hydrogen atom, alkyl, haloalkyl, amino, heterocyclyl, or heteroaryl; wherein the
alkyl, amino, heterocyclyl, or heteroaryl is optionally further substituted with one or more
substituents selected from halogen, cyano, alkyl, or alkoxy.

[0075] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): Rz is
selected from hydrogen atom, alkyl, alkoxy, halogen, cycloalkyl, heterocyclyl, or heteroaryl;
wherein the heteroaryl is optionally further substituted with one or more substituents selected
from unsubstituted alkyl, unsubstituted alkoxy, or unsubstituted cycloalkyl.

[0076] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): Rs is
selected from hydrogen atom, alkyl, hydroxyalkyl, halogen, cyano, cycloalkyl, -(CH2)n1C(O)Rza,
or -(CH2)n1C(O)NRaRob; wherein the alkyl is optionally further substituted with hydroxyl.
[0077] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain groups are as defined below (unspecified groups are as defined above): Raa
and Rub are identical or different and are each independently selected from hydrogen atom, alkyl,
or amino.

[0078] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): x is 0,
1,2 o0r3.

[0079] In some technical solutions of the present disclosure, in the compound of general

formula (I), certain group is as defined below (unspecified groups are as defined above): y is 0,
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1,2 o0r3.

[0080] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): m1is 0,
lor2.

[0081] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): mzis 0,
lor2.

[0082] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): n1is 0,
lor2.

[0083] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
L1 is alkylene, the alkylene is preferably Ci1-Cs alkylene, e.g., -CHz-, -(CH2)2-, -(CH2)3- or -
(CH2)s-, more preferably -CHz-, or -(CH2)2-.

[0084] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when

L1 is cycloalkyl, the cycloalkyl is preferably Cs-Cs cycloalkyl, more preferably Cs-Ces cycloalkyl,
eg., 5 C 3 .

[0085] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
L1 is heterocyclyl, the heterocyclyl is preferably 3-8 membered monocyclic heterocyclyl with
“heteroatom selected from one or more of N, O and S, and the number of the heteroatom being

1-4”, more preferably 4-6 membered monocyclic heterocyclyl with “heteroatom selected from
one or more of N, O and S, and the number of the heteroatom being 1-37, e.g., éQN_g_.

[0086] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
L1 is -(CH2)n1C(O)(CH2)m1-, the -(CH2)n1C(O)(CH2)m1- is preferably -C(O)-, -C(O)CHz-, or -
CH2C(O)-.

[0087] In some technical solutions of the present disclosure, in the compound of general

formula (I), certain group is as defined below (unspecified groups are as defined above): when

10
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L1 is -(CH2)a1C(O)(CH2)m1NRaa(CH2)m2-, the -(CH2)a1C(O)(CH2)m1NRaa( CH2)me- is preferably -
C(O)CH2NH-, -C(O)CHaoN(CHs3)-, -C(O)CH:NHCH»-, -C(O)CH:2NH(CH2)2-, or -
CH2C(O)N(CH3)-.

[0088] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
L1 is -NRua(CH2)u1-, the -NRua(CH2)u1- is preferably -NH(CH2)2-.

[0089] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
L1 is -(CH2)n1S(O)m1-, the -(CH2)u1S(O)m1- is preferably -S(O)s-.

[0090] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
L1 15 -(CH2)a1S(O)m1NRaa-, the -(CH2)n1S(O)m1NRaa- is preferably -S(O)NH-.

[0091] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): the left
end of L1 is connected with ring B, and the right end of L1 is connected with R1.

[0092] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
L2 is -CRaaRbb-, the -CRaaRob- is preferably -CHa- or -CH(OH)-.

[0093] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
Lz is -(CH2)n1C(O)-, the -(CH2)a1C(O)- is preferably -C(O)-.

[0094] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
Lz is -NR4-, the -NRus- is preferably -NH- or -N(CH3)-.

[0095] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
L2 is -(CH2)n1S(O)m1-, the -(CH2)u1S(O)m1- is preferably -S(O)s-.

[0096] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): the left
end of L2 is connected with ring A, and the right end of L2 is connected with ring B.

[0097] In some technical solutions of the present disclosure, in the compound of general

11
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formula (I), certain group is as defined below (unspecified groups are as defined above): when

R4 is alkyl, the alkyl is preferably Ci1-Cs alkyl, more preferably Ci-Ce alkyl, further preferably

C1-Cs alkyl, e.g., methyl, ethyl, propyl or isopropyl, further preferably methyl.

[0098] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups arc as defined above):
when L3 is -NRaa-, the -NRaa- is preferably -NH-.

[0099] In some technical solutions of the present disclosure, in the compound of general

formula (I), certain group is as defined below (unspecified groups are as defined above): when

L3 is -C(O)NRaa-, the -C(O)NRaa- is preferably -C(O)NH-.

[0100] In some technical solutions of the present disclosure, in the compound of general

formula (I), certain group is as defined below (unspecified groups are as defined above): the left

end of Ls is connected with ring C, and the right end of L3 is connected with ring B.

[0101] In some technical solutions of the present disclosure, in the compound of general

formula (I), certain group is as defined below (unspecified groups are as defined above): when

the ring A is 6-14 membered fused heteroaryl, the 6-14 membered fused heteroaryl is preferably

6-14 membered fused heteroaryl with “heteroatom selected from one or more of N, O and S, and

the number of the heteroatom being 1-4”, more preferably 5,6 fused heteroaryl with™ heteroatom

selected from one or more of N, O and S, and the number of the heteroatom being 1-4”, or 6,6

fused heteroaryl with “heteroatom selected from one or more of N, O and S, and the number of

the heteroatom being 1-4”. The 5,6 fused heteroaryl is preferably thienopyrimidinyl or
pyrazolopyrimidinyl, benzopyrrolyl, pyrrolopyridyl, imidazolopyridyl, triazolopyridyl,
imidazolopyridazinyl, pyrrolopyrimidinyl, pyrazolopyrimidinyl, imidazolopyrimidinyl,
triazolopyrimidinyl, thienopyrimidinyl, thiazolopyrimidinyl, pyrrolopyrazinyl,

pyrazolopyrazinyl, imidazolopyrazinyl, triazolopyrazinyl, pyrrolotriazinyl, imidazolotriazinyl or

N 4 ENLA AN
Ree @ 5\?
N
imidazolopyrazinonyl, more preferably H , HN / , \ NH
w S T
j;/\( Y\(\( PN NN &
/> |

\—NH HN~Z
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13

Date Recgue/Date Received 2021-05-28



CA 03121408 2021-05-28

naphthyridinyl, pyridopyrazinyl, pyridopyrimidinyl, quinazolinyl, pteridinyl, quinoxalinyl,

~¢ _N -
; - | L&LL \rei /N "5{
N |
| N
HN |
[N\
dihydropyranopyrimidinyl, dihydrodioxinopyrimidinyl, O or H , more
TNy ANy NGy W NGy \\ri{ \7// 2
| | | | | |
P Z X N s ~N N N
| | | |
preferably , N , Ny , N~ , , NQ ,
B R A S o
uo | N < LN N N 38N
x ~ — N = | \[ AN
> N\ ‘ > N\ ‘ > /N > | / > N/ > N/ >
RN < N_ o
| AN
_N N Ns"o g |
0~ N
© , 0 , O\) , O or H | further preferably
~ N - ~ N g ~ N - ~ N - ~ N e ~ N - \éf N\ ‘771/
f‘/lﬁ ;‘S|\\fa éﬂ//ﬁa f/|ia fs|\\fa «ﬁxf% |\'\E
AN N N N NN N N N | 2
N v g | >

3 3 3 3 3 or B

the left end of ring A is connected with Ls, and the right end of ring A is connected with Lo.

[0102] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
the ring B is 3-10 membered monocyclic heterocyclyl, the 3-10 membered monocyclic
heterocyclyl is preferably 3-8 membered monocyclic heterocyclyl with “heteroatom selected
from one or more of N, O and S, and the number of the heteroatom being 1-4”, more preferably
4-6 membered monocyclic heterocyclyl with “heteroatom selected from one or more of N, O and

N

L

S, and the number of the heteroatom being 1-3”, e.g., 1

[0103] In some technical solutions of the present disclosure, in the compound of general
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formula (I), certain group is as defined below (unspecified groups are as defined above): when
the ring B is 6-14 membered bridged heterocyclyl, the 6-14 membered bridged heterocyclyl is
preferably 6-14 membered bridged heterocyclyl with “heteroatom selected from one or more of
N, O and S, and the number of the heteroatom being 1-4”, more preferably 7-10 membered
bridged heterocyclyl with “heteroatom selected from one or more of N, O and S, and the number

-
N

oo A T
N N N , % N N
N
J\/l\N Ay NN

of the heteroatom being 1-37, eg, -~

Iy
3

T -
N N
W OF W eg,  ww o OF aw

[0104] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
the ring B is 6-14 membered fused heterocyclyl, the 6-14 membered fused heterocyclyl is
preferably 6-14 membered fused heterocyclyl with “heteroatom selected from one or more of N,
O and S, and the number of the heteroatom being 1-4”, more preferably 7-10 membered fused

heterocyclyl with “heteroatom selected from one or more of N, O and S, and the number of the

T
N T
Halﬁ @N
N

[0105] In some technical solutions of the present disclosure, in the compound of general

heteroatom being 1-37, e.g.,

formula (I), certain group is as defined below (unspecified groups are as defined above): when
the ring B is 6-14 membered spiro heterocyclyl, the 6-14 membered spiro heterocyclyl is
preferably 6-14 membered spiro heterocyclyl with “heteroatom selected from one or more of N,
O and S, and the number of the heteroatom being 1-4”, more preferably 7-10 membered spiro

heterocyclyl with “heteroatom selected from one or more of N, O and S, and the number of the
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heteroatom being 1-37, e.g., ~w .

[0106] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): the
upper end of ring B is connected with L1, and the lower end of ring B is connected with Lo.
[0107] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
the ring C is heteroaryl, the heteroaryl is preferably 6-14 membered heteroaryl with “heteroatom
selected from one or more of N, O and S, and the number of the heteroatom being 1-4”, more
preferably 5-6 membered monocyclic heteroaryl with “heteroatom selected from one or more of
N, O and S, and the number of the heteroatom being 1-3”, or 8-10 membered fused heteroaryl
with “heteroatom selected from one or more of N, O and S, and the number of the heteroatom
being 1-3”. The 5-6 membered monocyclic heteroaryl is preferably pyrazolyl, imidazolyl,
thiazolyl, triazolyl, pyridazinyl, pyrimidinyl or pyrazinyl, e.g., -~~~ , v | j/w ,

ww L aw e O ww eg, s s ww or ww o The 8-10
HN
N
membered fused heteroaryl is preferably indazolyl, or pyrazolopyridyl, e.g., -~ or
HN—(
N )

[0108] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
R1 is alkyl, the alkyl is preferably Ci1-Cs alkyl, more preferably Ci-Cs alkyl, further preferably
Ci1-Cs alkyl, e.g., methyl, ethyl, propyl or isopropyl, further preferably methyl or ethyl.

[0109] In some technical solutions of the present disclosure, in the compound of general

formula (I), certain group is as defined below (unspecified groups are as defined above): when
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R1 is haloalkyl, the haloalkyl is preferably Ci1-Cs haloalkyl, more preferably C1-Cs haloalkyl,
further preferably Ci-Cs haloalkyl, e.g., -CHF2 or CF3.

[0110] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
R1 is alkoxy, the alkoxy is preferably Ci-Cs alkoxy, more preferably Ci1-Cs alkoxy, further
preferably Ci1-Cs alkoxy, e.g., methoxy, cthoxy, propoxy or isopropoxy, further preferably
methoxy or ethoxy.

[0111] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
Ru1 is halogen, the halogen is preferably fluorine.

[0112] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when

Ruis cycloalkyl, the cycloalkyl is preferably Cs-Cs cycloalkyl, more preferably C3-Ces cycloalkyl,
eg., _§4 or 5 C .

[0113] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
Ru1 is heterocyclyl, the heterocyclyl is preferably 3-8 membered monocyclic heterocyclyl with
“heteroatom selected from one or more of N, O and S, and the number of the heteroatom being

1-4”, more preferably 4-6 membered monocyclic heterocyclyl with “heteroatom selected from

one or more of N, O and S, and the number of the heteroatom being 1-3”, e.g., —§Co

3

% @
/N
s o w0 w0 o) e w_p O
/N
-%-N\_/NH

[0114] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
Ru is aryl, the aryl is preferably 6-10 membered aryl, more preferably phenyl.

[0115] In some technical solutions of the present disclosure, in the compound of general

formula (I), certain group is as defined below (unspecified groups are as defined above): when

17
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R1 is heteroaryl, the heteroaryl is preferably 5-10 membered heteroaryl with “heteroatom
selected from one or more of N, O and S, and the number of the heteroatom being 1-4”, more

preferably 5-6 membered heteroaryl with “heteroatom selected from one or more of N, O and S,

NN SN G

and the number of the heteroatom being 1-3”, e.g.,

H H
N N
N

}‘LJ/\// or }‘L[N).
[0116] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
R1 is alkyl, amino, heterocyclyl, aryl or heteroaryl, and the alkyl, amino, heterocyclyl, aryl or
heteroaryl is optionally further substituted with halogen, then the halogen is preferably fluorine.
[0117] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
R1 is amino, heterocyclyl, aryl or heteroaryl, and the amino, heterocyclyl, aryl or heteroaryl is
optionally further substituted with alkyl, then the alkyl is preferably C1-Cs alkyl, more preferably
C1-Cs alkyl, further preferably Ci1-Cs alkyl, e.g., methyl, ethyl, propyl or isopropyl, further
preferably methyl.
[0118] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
R1 is alkyl, amino, heterocyclyl, aryl or heteroaryl, and the alkyl, amino, heterocyclyl, aryl or
heteroaryl is optionally further substituted with alkoxy, then the alkoxy is preferably Ci1-Cs
alkoxy, more preferably Ci1-Cs alkoxy, further preferably Ci-Cs alkoxy, e.g., methoxy, ethoxy,
propoxy or isopropoxy, further preferably methoxy.
[0119] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
Rz is alkyl, the alkyl is preferably Ci1-Cs alkyl, more preferably Ci-Cs alkyl, further preferably
Ci1-Cs alkyl, e.g., methyl, ethyl, propyl or isopropyl, further preferably methyl or ethyl.
[0120] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when

Rz is alkoxy, the alkoxy is preferably Ci-Cs alkoxy, more preferably Ci1-Cs alkoxy, further

18
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preferably Ci1-Cs alkoxy, e.g., methoxy, cthoxy, propoxy or isopropoxy, further preferably
methoxy or ethoxy.

[0121] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
Rz is halogen, the halogen is preferably fluorine, chlorine or bromine.

[0122] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when

Rz is cycloalkyl, the cycloalkyl is preferably Cs-Cs cycloalkyl, more preferably C3-Ces cycloalkyl,
eg., _34 .

[0123] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
Rz is heterocyclyl, the heterocyclyl is preferably 3-8 membered monocyclic heterocyclyl with
“heteroatom selected from one or more of N, O and S, and the number of the heteroatom being

1-4”, more preferably 4-6 membered monocyclic heterocyclyl with “heteroatom selected from

one or more of N, O and S, and the number of the heteroatom being 1-3”, e.g., _§@O s

/TN

-§@NH ’ §N<> —%NG’ -g-NQ o -%-N\_/O.

[0124] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
Rz is aryl, the aryl is preferably 6-10 membered aryl, more preferably phenyl.

[0125] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
R2 is heteroaryl, the heteroaryl is preferably 5-10 membered heteroaryl with “heteroatom
selected from one or more of N, O and S, and the number of the heteroatom being 1-4”, more
preferably 5-6 membered heteroaryl with “heteroatom selected from one or more of N, O and S,

1
ISINSNURS
| Q .
NG I NS N-NH

and the number of the heteroatom being 1-37, e.g.,

Pa N
NN /
\\’3, or <\‘E
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[0126] In some technical solutions of the present disclosure, in the compound of general

formula (I), certain group is as defined below (unspecified groups are as defined above): when

0.0
Rz is -(CH2)a1C(O)Re, the -(CH2)a1C(O)Re is preferably N or NS

[0127] In some technical solutions of the present disclosure, in the compound of general

formula (I), certain group is as defined below (unspecified groups are as defined above): when
B Sy

R: is -(CH2)n1SRaa, the -(CH2)a1SRua is preferably L~ :

[0128] In some technical solutions of the present disclosure, in the compound of general

formula (I), certain group is as defined below (unspecified groups are as defined above): when
O

H |
N _N
R> is -(CH2)aiNRaaRob, the -(CH2)niNRaRpy is preferably N , % ,
N

e T
N ,?EN ,?’iN or i N7

[0129] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
Rz is alkyl, and the alkyl is optionally further substituted with unsubstituted alkoxy, then the
alkoxy is preferably C1-Cs alkoxy, more preferably C1-Cs alkoxy, further preferably C1-Cs alkoxy,
e.g., methoxy, ethoxy, propoxy or isopropoxy, further preferably methoxy.

[0130] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
Rz is alkyl, and the alkyl is optionally further substituted with substituted or unsubstituted
heterocyclyl, then the heterocyclyl is preferably 3-8 membered monocyclic heterocyclyl with
“heteroatom selected from one or more of N, O and S, and the number of the heteroatom being

1-4”, more preferably 4-6 membered monocyclic heterocyclyl with “heteroatom selected from

4-N NH
one or more of N, O and S, and the number of the heteroatom being 1-37, e.g., —" or
4N 0

/.

[0131] In some technical solutions of the present disclosure, in the compound of general
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formula (I), certain group is as defined below (unspecified groups are as defined above): when
R2 is alkyl, and the alkyl is optionally further substituted with substituted or unsubstituted
heterocyclyl, then the heterocyclyl is preferably substituted with alkyl, the alkyl is preferably Ci-
Cs alkyl, more preferably C1-Cs alkyl, further preferably C1-Cs alkyl, e.g., methyl, ethyl, propyl
or isopropyl, further preferably methyl.

[0132] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
Rz is alkoxy, and the alkoxy is optionally further substituted with unsubstituted alkoxy, then the
unsubstituted alkoxy is preferably Ci1-Cs alkoxy, more preferably Ci1-Cs alkoxy, further
preferably Ci1-Cs alkoxy, e.g., methoxy, cthoxy, propoxy or isopropoxy, further preferably
methoxy.

[0133] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
Rz is alkoxy, and the alkoxy is optionally further substituted with substituted or unsubstituted
heterocyclyl, then the heterocyclyl is preferably 3-8 membered monocyclic heterocyclyl with
“heteroatom selected from one or more of N, O and S, and the number of the heteroatom being

1-4”, more preferably 4-6 membered monocyclic heterocyclyl with “heteroatom selected from

one or more of N, O and S, and the number of the heteroatom being 1-37, e.g., _ECO or
—%&NH

[0134] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
R2 is alkoxy, and the alkoxy is optionally further substituted with substituted or unsubstituted
heterocyclyl, then the heterocyclyl is preferably substituted with alkyl, the alkyl is preferably Ci-
Cs alkyl, more preferably C1-Cs alkyl, further preferably C1-Cs alkyl, e.g., methyl, ethyl, propyl
or isopropyl, further preferably methyl.

[0135] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
Rz is alkoxy, and the alkoxy is optionally further substituted with unsubstituted heteroaryl, then
the heteroaryl is preferably 5-10 membered heteroaryl with “heteroatom selected from one or

more of N, O and S, and the number of the heteroatom being 1-4”, more preferably 5-6 membered

21

Date Recgue/Date Received 2021-05-28



CA 03121408 2021-05-28

heteroaryl with “heteroatom selected from one or more of N, O and S, and the number of the

N

N

heteroatom being 1-37, e.g., o | =

[0136] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
Rz is amino, and the amino is optionally further substituted with unsubstituted alkyl, then the
alkyl is preferably C1-Cs alkyl, more preferably C1-Cs alkyl, further preferably C1-Cs alkyl, e.g.,
methyl, ethyl, propyl or isopropyl, further preferably methyl.

[0137] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
Rz is heterocyclyl, and the heterocyclyl is optionally further substituted with unsubstituted alkyl,
then the alkyl is preferably Ci-Cs alkyl, more preferably Ci-Cs alkyl, further preferably Ci-Cs
alkyl, e.g., methyl, ethyl, propyl or isopropyl, further preferably methyl.

[0138] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
Rzis heterocyclyl, and the heterocyclyl is optionally further substituted with unsubstituted alkoxy,
then the alkoxy is preferably C1-Cs alkoxy, more preferably C1-Cs alkoxy, further preferably Ci-
Cs alkoxy, e.g., methoxy, ethoxy, propoxy or isopropoxy, further preferably methoxy.

[0139] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
Rz is heterocyclyl, and the heterocyclyl is optionally further substituted with substituted or
unsubstituted amino, then the amino is preferably substituted with alkyl, the alkyl is preferably
C1-Cs alkyl, more preferably Ci-Cs alkyl, further preferably Ci-Cs alkyl, e.g., methyl, cthyl,
propyl or isopropyl, further preferably methyl.

[0140] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
Rz is heteroaryl, and the heteroaryl is optionally further substituted with substituted or
unsubstituted alkyl, then the alkyl is preferably C1-Cs alkyl, more preferably C1-Cs alkyl, further
preferably Ci1-Cs alkyl, e.g., methyl, ethyl, propyl or isopropyl, further preferably methyl.
[0141] In some technical solutions of the present disclosure, in the compound of general

formula (I), certain group is as defined below (unspecified groups are as defined above): when
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Rz is heteroaryl, and the heteroaryl is optionally further substituted with substituted or
unsubstituted alkyl, then the alkyl is preferably substituted with halogen, the halogen is
preferably fluorine.

[0142] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
Rz is heteroaryl, and the heteroaryl is optionally further substituted with unsubstituted alkoxy,
then the alkoxy is preferably C1-Cs alkoxy, more preferably C1-Cs alkoxy, further preferably Ci-
Cs alkoxy, e.g., methoxy, ethoxy, propoxy or isopropoxy, further preferably methoxy.

[0143] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when

Rzis heteroaryl, and the heteroaryl is optionally further substituted with unsubstituted cycloalkyl,

then the cycloalkyl is preferably Cs-Cs cycloalkyl, more preferably Cs-Cs cycloalkyl, e.g., _%4 .

[0144] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
Rec 1s heterocyclyl, the heterocyclyl is preferably 3-8 membered monocyclic heterocyclyl with
“heteroatom selected from one or more of N, O and S, and the number of the heteroatom being

1-4”, more preferably 4-6 membered monocyclic heterocyclyl with “heteroatom selected from

one or more of N, O and S, and the number of the heteroatom being 1-3”, e.g., _§<>NH or

O

[0145] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
Rec is heterocyclyl, and the heterocyclyl is optionally substituted with unsubstituted alkyl, then
the alkyl is preferably Ci-Cs alkyl, more preferably C1-Cs alkyl, further preferably C1-Cs alkyl,
e.g., methyl, ethyl, propyl or isopropyl, further preferably methyl.

[0146] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
Rs is alkyl, the alkyl is preferably Ci-Cs alkyl, more preferably Ci-Ce alkyl, further preferably
Ci1-Cs alkyl, e.g., methyl, ethyl, propyl or isopropyl, further preferably methyl or ethyl.

[0147] In some technical solutions of the present disclosure, in the compound of general
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formula (I), certain group is as defined below (unspecified groups are as defined above): when
Rs is hydroxyalkyl, the alkyl is preferably Ci-Cs hydroxyalkyl, more preferably Ci-Cs
hydroxyalkyl, further preferably Ci-Cs hydroxyalkyl, e.g., hydroxymethyl, hydroxyethyl,
hydroxypropyl or hydroxyisopropyl, further preferably hydroxymethyl.

[0148] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
R3 is haloalkyl, the haloalkyl is preferably Ci1-Cs haloalkyl, more preferably C1-Cs haloalkyl,
further preferably C1-Cs haloalkyl, e.g., -CHF2 or CFs.

[0149] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
Rs is alkoxy, the alkoxy is preferably Ci-Cs alkoxy, more preferably Ci1-Cs alkoxy, further
preferably Ci1-Cs alkoxy, e.g., methoxy, cthoxy, propoxy or isopropoxy, further preferably
methoxy.

[0150] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
R3 is halogen, the halogen is preferably fluorine.

[0151] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when

Riis cycloalkyl, the cycloalkyl is preferably Cs-Cs cycloalkyl, more preferably C3-Cs cycloalkyl,
eg., _34 .

[0152] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
R3 is heterocyclyl, the heterocyclyl is preferably 3-8 membered monocyclic heterocyclyl with
“heteroatom selected from one or more of N, O and S, and the number of the heteroatom being

1-4”, more preferably 4-6 membered monocyclic heterocyclyl with “heteroatom selected from

one or more of N, O and S, and the number of the heteroatom being 1-37, e.g., _§CO or
—§<>NH

[0153] In some technical solutions of the present disclosure, in the compound of general

formula (I), certain group is as defined below (unspecified groups are as defined above): when
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Rs is alkyl, and the alkyl is optionally further substituted with halogen, then the halogen is
preferably fluorine.

[0154] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
Rs is alkyl, and the alkyl is optionally further substituted with unsubstituted alkoxy, then the
alkoxy is preferably C1-Cs alkoxy, more preferably C1-Cs alkoxy, further preferably C1-Cs alkoxy,
e.g., methoxy, ethoxy, propoxy or isopropoxy, further preferably methoxy.

[0155] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
Rs3 is alkoxy, and the alkoxy is optionally further substituted with unsubstituted alkyl, then the
alkyl is preferably C1-Cs alkyl, more preferably C1-Cs alkyl, further preferably C1-Cs alkyl, e.g.,
methyl, ethyl, propyl or isopropyl, further preferably methyl.

[0156] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
Rs is cycloalkyl, the cycloalkyl is preferably substituted with hydroxyl.

[0157] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
R3 is heterocyclyl, and the heterocyclyl is optionally further substituted with unsubstituted alkyl,
then the alkyl is preferably Ci-Cs alkyl, more preferably Ci-Cs alkyl, further preferably Ci-Cs
alkyl, e.g., methyl, ethyl, propyl or isopropyl, further preferably methyl.

[0158] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
Rs is alkyl, and the alkyl is substituted with halogen, then R3 is -CHF2 or CF3.

[0159] In some technical solutions of the present disclosure, in the compound of general

formula (I), certain group is as defined below (unspecified groups are as defined above): when

W ,

Rs is alkyl, and the alkyl is substituted with hydroxyl, then R3 is " oH ,

e

[0160] In some technical solutions of the present disclosure, in the compound of general

}z/\/OH OH .

formula (I), certain group is as defined below (unspecified groups are as defined above): when
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Rs is alkyl, and the alkyl is substituted with unsubstituted alkoxy, then R is ~% ~O~ |

[0161] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when

R3 is cycloalkyl, and the cycloalkyl is optionally further substituted with hydroxyl, then Rs3 is

X

[0162] In some technical solutions of the present disclosure, in the compound of general

OH _

formula (I), certain group is as defined below (unspecified groups are as defined above): when

R3 is heterocyclyl, and the heterocyclyl is optionally further substituted with unsubstituted alkyl,
- N_
then R3 is E‘C .

[0163] In some technical solutions of the present disclosure, in the compound of general

formula (I), certain group is as defined below (unspecified groups are as defined above): when

(0]
;10 EJLN/
R3 is -(CH2)a1C(O)Raa, the -(CH2)a1C(O)Raa is preferably ~= NHz or H
[0164] In some technical solutions of the present disclosure, in the compound of general

formula (I), certain group is as defined below (unspecified groups are as defined above): when

O
%zo :LiJ\N/
R3 is -(CH2)a1C(O)NRaaRob, the -(CH2)a1C(O)NRaaRys is preferably ~+ NHz or H
[0165] In some technical solutions of the present disclosure, in the compound of general

formula (I), certain group is as defined below (unspecified groups are as defined above): when
- - %\S/:NH

R3 is -(CH2)u1S(O)m1Raa, the -(CH2)a1S(O)m1Raa is preferably 2,

[0166] In some technical solutions of the present disclosure, in the compound of general

formula (I), certain group is as defined below (unspecified groups are as defined above): when
o, .0

i
Rs i -(CH2)a1S(O)miNRuRsb, the (CH)a1S(O)miNRuRs» is preferably  NHz
[0167] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when

R and Rub are independently alkyl, the alkyl is preferably C1-Cs alkyl, more preferably C1-Cs
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alkyl, further preferably C1-Cs alkyl, e.g., methyl, ethyl, propyl or isopropyl, further preferably
methyl.

[0168] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
Ra. and Rub are independently heteroaryl, the heteroaryl is preferably 5-10 membered heteroaryl
with “heteroatom selected from one or more of N, O and S, and the number of the heteroatom

being 1-4”, more preferably 5-6 membered heteroaryl with “heteroatom selected from one or

N

N

more of N, O and S, and the number of the heteroatom being 1-37, e.g., % | Z

[0169] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
Raa and Roub are independently alkyl, and the alkyl is optionally further substituted with
substituted or unsubstituted heterocyclyl, then the heterocyclyl is preferably 3-8 membered
monocyclic heterocyclyl with “heteroatom selected from one or more of N, O and S, and the
number of the heteroatom being 1-4”, more preferably 4-6 membered monocyclic heterocyclyl

with “heteroatom selected from one or more of N, O and S, and the number of the heteroatom
e e
being 1-37, e.g., EQ s E‘C s E or § .

[0170] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
Raa and Rubv are independently alkyl, and the alkyl is optionally further substituted with
substituted or unsubstituted heterocyclyl, then the heterocyclyl is preferably substituted with
alkyl, the alkyl is preferably C1-Cs alkyl, more preferably C1-Cs alkyl, further preferably Ci-Cs
alkyl, e.g., methyl, ethyl, propyl or isopropyl, further preferably methyl.

[0171] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
Raa and Rubv are independently alkyl, and the alkyl is optionally further substituted with
unsubstituted heteroaryl, then the heteroaryl is preferably 5-10 membered heteroaryl with
“heteroatom selected from one or more of N, O and S, and the number of the heteroatom being

1-4”, more preferably 5-6 membered heteroaryl with “heteroatom selected from one or more of
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N

N, O and S, and the number of the heteroatom being 1-3, e.g., 2 | =

[0172] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
Ra. and Ry are independently amino, and the amino is optionally further substituted with
unsubstituted alkyl, then the alkyl is preferably C1-Cs alkyl, more preferably C1-Cs alkyl, further
preferably Ci1-Cs alkyl, e.g., methyl, ethyl, propyl or isopropyl, further preferably methyl.
[0173] In some technical solutions of the present disclosure, in the compound of general

formula (I), certain group is as defined below (unspecified groups are as defined above): -Li- is
preferably bond, -CHa-, -(CHa)»-, 5 O g-’ ‘gﬁ"“é‘, -C(0)-, -C(O)CHz-, -CH>C(O)-, -

C(O)CH2NH-, -C(O)CH2N(CH3)-, -C(O)CH2NHCHz-, -C(O)CH2NH(CH2)2-, -
CH2C(O)N(CH3)-, -NH(CH2)2-, -S(O)2-, or -S(O)2NH-, more preferably bond, -CHz2-, -(CH2)2-,
-C(0)-, -C(O)CH2-, -C(O)CH2NH-, -C(O)CH:2N(CHs)-, -C(O)CHoNH(CH2)2-, -
CH2C(O)N(CH3)-, or -S(O)2-; the left end of L1 is connected with ring B, and the right end of L1
is connected with Ri.
[0174] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): Lz is
preferably bond, oxygen atom, -CHz-, -CH(OH)-, -C(O)-, -NH-, -N(CH3)- or -S(O)2-, more
preferably bond, oxygen atom, -NH-, or -N(CH3)-; the left end of L2 is connected with ring A,
and the right end of L2 is connected with ring B.
[0175] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): Ls is
preferably bond, -NH- or -C(O)NH-, more preferably -NH-; the left end of L3 is connected with
ring C, and the right end of L3 is connected with ring B.
[0176] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): the ring
f;is preferably the following gr;up, ;
N AN A N % SN Ny Ny
U CC e s o fpj
| N N 0

|
Ny NS NN
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%

AP NN e FENE A
PapE s gL
\_g N\s

L

\‘féj//N
N

or N ; the left end of ring A is

connected with L3, and the right end of ring A is connected with La.
[0177] In some technical solutions of the present disclosure, in the compound of general

formula (I), certain group is as defined below (unspecified groups are as defined above): the ring

B is preferably the following group, , b

Vs

e I
| N Y
\%; ’T” N ,L ”T\IW
b e Y , more preferably s
N7N
N ﬁ T
%NJ

or -~ ;the upper end of ring B is connected with L1, and the
lower end of ring B is connected with Lo.
[0178] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): the ring

C is preferably the following group,

HN—\ //\ fNH N, TSN NTy 7Y AN
YO Y 9 O Y
[0179]  ~w~ ~ s s - NP o
=N
HN—(, HN— /=\ HN ) N
N N” g(N S\fN N; N~
or , more preferably «~~w |~ | o o1

[0180] In some technical solutions of the present disclosure, in the compound of general
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formula (I), certain group is as defined below (unspecified groups are as defined above): R1 is

preferably hydrogen atom, methyl, ethyl, fluorine, methoxy, ethoxy, phenyl, cyano, -CHF2, -
- — — wmCN
CH.CHICN, -CHCHAF, -NHCH:CHiON, ¥ o7 |+ O =

3

o, 1o, 1m0, 15, 40 W 1
_g_N/_\o HNCO’ —§4<:/\NH’ -§—N/\:/\NH ‘%‘N\_/ - }3\/)

~ H H /

HN N N, N N
SRS INS I NN
A 5 4 , & , AN o AN , more preferably hydrogen atom,

methyl, ethyl, fluorine, cyano, -CHF2, -CH2CHaCN, -CHCHoF, ¥~ 0~ N —on
\

o

/N S\ N\ /\ N
- SNy % HN 0 -3- — l
%NO) HNij’ §-N ’ &N o’ ’ &N NH’ #N N s

/
N\ ~N \N AN H\ N
}aﬁ/\) , }LLJQ’ }QQ}’ ;HLN . A[N)_

[0181] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): Rz is

preferably hydrogen atom, fluorine, chlorine, bromine, amino, hydroxyl, cyano, methyl, methoxy,

|

N
AD, ;4@, :J@N, :@_@04 ;1{@(0\’ A@) @V N
& NN
ZF N@ Cz ‘E‘N/\:/\O ‘E‘Nyo/ ELN/ }LLLO C} /
_E—NC>’—N< | ’_g,\(:\” ?{H\ : ?{hll 0 V/:/ MQ
EH\/O/ L‘LLIL g | SO0 Q{OX\ ;ﬁOX\N

3 3 3 3

0 | \/N E_OT\N EO\G /\C 3{\ }{\U\
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AENSN
20T - or , more preferably hydrogen atom, fluorine, chlorine, bromine,
|

nany

o
N < N N O _
z@, :JQ/N, A LT 3&©, v
Q @7 o E’A

methyl methoxy

-

[0182] In some technical solutions of the present disclosure, in the compound of general

formula (I), certain group is as defined below (unspecified groups are as defined above): Rs is
preferably hydrogen atom, methyl, ethyl, fluorine, cyano, -CHF>, CF3, > oH R 7 oH

0
0
'S
2NOH :L'lJ\OH’ ‘34 _§<>O, _EQN_’ %¥ON mNor }QJJ\NHZ’ £ H/

o0

\\//

3

“oH or % “NH, , more preferably hydrogen atom, methyl, ethyl, fluorine, cyano, ™ 0H ,
j7’- OH or }LL/\/OH .

[0183] In some technical solutions of the present disclosure, in the compound of general

formula (I), certain group is as defined below (unspecified groups are as defined above): structure

. CN F /_<>O /—CNH /—CNH
-Li-R; is preferably % >~ N T T T

3 3 3 3 3

OO Ao A Omen A

// \\// O O

\/ \"7
N7 \\// N7

%, 5< N\l %S//E/\/CN E\: U \Q %S\( / ?{S\E\;ﬁ

J,, ;
0o, Ry b N g0 20

O [7ONH o (N7 . o o)
:‘HJVNJ %&NJ "zLJ\/N is-JSF/ /H}K/N\ /2&“\

o o o o o
N N N %}K('\{ Eﬂ\(\ o
| = | Z | N r\}j N=/ 7’1&'\'\/\0/
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|
N 0 0
0 Z 0 0 H N
/%JK/HVQJ , /EJI\/H\/Q/ , /ZIJJ\/H\/ , :HLJK/N :; s /I( ,

\\ 7

/

e S N
U or /\'\}r\/} , more preferably - N , ’i‘:\/F \l
\\S// \\S// o\\S/’O J
& S ‘LLS kY Q O\\ //O HLJKO 2L

U C YJ L S
% 0 0 N ﬁ 5 F
0] O O o | o
o 0 >~ AN NN A Xy N _
PN J\E) M\Q M\QN EM\NU, a‘k@“’

| /
O /‘EL N\ P X - N
}1&“\/’ \C[)]/ , D or i{\l\}(\/}

[0184] In some technical solutions of the present disclosure, in the compound of general

3

formula (I), certain groups are as defined below (unspecified groups are as defined above):
[0185] L1 and Ri are defined as any one of the following combinations of definitions:

[0186] (1) Liis alkylene, R1is cycloalkyl, heterocyclyl or 5 membered heteroaryl; wherein the
cycloalkyl or heterocyclyl is optionally further substituted with cyano; the 5 membered
heteroaryl is optionally further substituted with alkyl;

[0187] (2) Li1is cycloalkyl or heterocyclyl, R1 is cyano or alkyl; the alkyl is optionally further
substituted with cyano;

[0188] (3) L1 is -(CH2)u1C(O)(CH2)m1-, R1 is heterocyclyl or 5 membered heteroaryl; the
heterocyclyl or 5 membered heteroaryl is optionally further substituted with alkyl;

[0189] (4) L1 is -C(O)YCH2)miNH(CH2)m2-, R1 is hydrogen atom, alkoxy, cycloalkyl, aryl or
heteroaryl; the aryl is optionally further substituted with alkoxy;

[0190] (5) L1 is -(CH2)a1S(O)m1-, R1 is 5 membered heteroaryl; the 5 membered heteroaryl is
optionally further substituted with alkyl;

[0191] (6) L1 is -(CH2)a1S(O)m1NH-, R1 is alkyl; the alkyl is optionally further substituted with

cyano.
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[0192] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain groups are as defined below (unspecified groups are as defined above):
[0193] L1 and Ri are defined as any one of the following combinations of definitions:

[0194] (1) Liis alkylene, R1is cycloalkyl, heterocyclyl, or 5 membered heteroaryl; wherein the
cycloalkyl or heterocyclyl is optionally further substituted with cyano; the 5 membered
heteroaryl is optionally further substituted with alkyl;

[0195] (2) Liis cycloalkyl, or heterocyclyl, R1 is cyano, or alkyl; the alkyl is optionally further
substituted with cyano;

[0196] (3) L1 is -(CH2)a1C(O)(CH2)m1-, R1 is heterocyclyl, or 5 membered heteroaryl; the
heterocyclyl, or 5 membered heteroaryl is optionally further substituted with alkyl;

[0197] (4) L1is -C(O)CH2)m1NH(CH2)m2-, R1 is hydrogen atom, alkoxy, cycloalkyl, aryl, or
heteroaryl; the aryl is optionally further substituted with alkoxy;

[0198] (5) L1is -(CH2)a1S(O)m1-, R1 is 5 membered heteroaryl; the 5 membered heteroaryl is
optionally further substituted with alkyl;

[0199] (6) L1 is -(CH2)a1S(O)m1NH-, R1 is alkyl; the alkyl is optionally further substituted with
cyano;

[0200] Lo is -NRas-;

[0201] R4 is selected from hydrogen atom, or alkyl;

[0202] Lsis -NH-;

[0203] ring A is 6-14 membered fused heteroaryl;

[0204] ring B is selected from 3-10 membered monocyclic heterocyclyl, or 6-14 membered
bridged heterocyclyl;

[0205] ring C is heteroaryl;

[0206] R: is selected from hydrogen atom, or alkyl;

[0207] Rs is selected from hydrogen atom, alkyl, or hydroxyalkyl.

[0208] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain groups are as defined below (unspecified groups are as defined above):
[0209] L1 and R; are defined as any one of the following combinations of definitions:

[0210] (1) L1 is alkylene, R1 is 5 membered heteroaryl; wherein the 5 membered heteroaryl is
optionally further substituted with alkyl;

[0211] (2) L1 is -(CH2)u1C(O)(CH2)m1-, R1 is heterocyclyl or 5 membered heteroaryl; the
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heterocyclyl or 5 membered heteroaryl is optionally further substituted with alkyl;

[0212] (3) L1is -C(O)(CH2)m1NH(CH2)m2-, R1 is hydrogen atom;

[0213] (4) L1 is -(CH2)a1S(O)m1-, R1 is 5 membered heteroaryl; the 5 membered heteroaryl is
optionally further substituted with alkyl;

[0214] Lo is -NRs-;

[0215] R4 is selected from hydrogen atom, or alkyl;

[0216] Lsis -NH-;

[0217] ring A is 6-14 membered fused heteroaryl;

[0218] ring B is 6-14 membered bridged heterocyclyl;

[0219] ring C is heteroaryl;

[0220] Rz is selected from hydrogen atom, or alkyl;

[0221] Rs is selected from hydrogen atom, or alkyl.

[0222] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain groups are as defined below (unspecified groups are as defined above): L1 is
alkylene, R1 is cycloalkyl, heterocyclyl or 5 membered heteroaryl; wherein the cycloalkyl or
heterocyclyl is optionally further substituted with cyano; the 5 membered heteroaryl is optionally
further substituted with alkyl.

[0223] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain groups are as defined below (unspecified groups are as defined above): L1 is
cycloalkyl or heterocyclyl, R1 is cyano or alkyl; the alkyl is optionally further substituted with
cyano.

[0224] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain groups are as defined below (unspecified groups are as defined above): L1 is
-(CH2)a1C(O)(CH2)m1-, R1 is heterocyclyl or 5 membered heteroaryl; the heterocyclyl or 5
membered heteroaryl is optionally further substituted with alkyl.

[0225] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain groups are as defined below (unspecified groups are as defined above): L1 is
-C(O)Y(CH2)miNH(CH2)m2-, R1 is hydrogen atom, alkoxy, cycloalkyl, aryl or heteroaryl; the aryl
is optionally further substituted with alkoxy.

[0226] In some technical solutions of the present disclosure, in the compound of general

formula (I), certain groups are as defined below (unspecified groups are as defined above): L1 is
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-(CH2)u1S(O)m1-, R1 is 5 membered heteroaryl; the 5 membered heteroaryl is optionally further

substituted with alkyl.

[0227] In some technical solutions of the present disclosure, in the compound of general

formula (I), certain groups are as defined below (unspecified groups are as defined above): L1 is

-(CH2)u1S(O)m1NH-, R1 is alkyl; the alkyl is optionally further substituted with cyano.

[0228] In some technical solutions of the present disclosure, the compound of formula (I) may

be any one of the following structures,

CN CN
P ¢ O (D’
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[0229] In some technical solutions of the present disclosure, in the compound of general

formula (I), certain group is as defined below (unspecified groups are as defined above):

T
N
[0230] ring B is selected from \£ ,

|
N

e

v

[0231] In some technical solutions of the present disclosure, in the compound of general

formula (I), certain groups are as defined below (unspecified groups are as defined above):

T
T%N .
[0232] ring B is selected from , Efg

[0233] L is alkylene or -NH(CH2)a1-;

[0234] L:is sclected from bond, or -NH-;

[0235] Lsis NH;

[0236] ring A is 6-14 membered fused heteroaryl;
[0237] ring C is heteroaryl;

[0238] R1iis cyano;
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[0239] Rz is hydrogen atom;

[0240] Rs is selected from hydrogen atom, or alkyl;

[0241] niisO, 1 or2.

[0242] In some technical solutions of the present disclosure, in the compound of general

formula (I), certain groups are as defined below (unspecified groups are as defined above):
e

[0243] ring B is «TN

B

[0244] Liis alkylene;

[0245] L2 is bond;

[0246] Lsis NH;

[0247] ring A is 6-14 membered fused heteroaryl;

[0248] ring C is heteroaryl;

[0249] R1iis cyano;

[0250] Rz is hydrogen atom;

[0251] Rs is hydrogen atom, or alkyl.

[0252] In some technical solutions of the present disclosure, the compound of formula (I) may

be any one of the following structures,

CN
CN CN

Cowr o
HNj (\CN éﬁ j @ N ] %7 :'\\N %N?

or
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In some technical solutions of the present disclosure, in the compound of general

formula (I), certain groups are as defined below (unspecified groups are as defined above):

[0254]

L2 is selected from bond, -CHRaa-, -(CH2)01C(O)-, or -(CH2)n1S(O)2-; Raa is selected

from hydrogen atom, or hydroxyl;

[0255]
[0256]

niis 0, 1 or 2.

In some technical solutions of the present disclosure, in the compound of general

formula (I), certain groups are as defined below (unspecified groups are as defined above):

[0257]

Lz is selected from bond, -CHRua-, -(CH2)m1C(O)- or -(CH2)u1S(O)2-; Raa is selected

from hydrogen atom or hydroxyl;

[0258]
[0259]
[0260]
[0261]
[0262]
[0263]
[0264]
[0265]
[0266]
[0267]

niis 0, 1 or2;

L1 is alkylene;

L3 is NH;

ring A is 6-14 membered fused heteroaryl;

ring B is 6-14 membered bridged heterocyclyl;

ring C is heteroaryl;

R1is cyano;

Rz is selected from hydrogen atom, alkyl, alkoxy, or heterocyclyl;
Rs3 is selected from hydrogen atom, or alkyl.

In some technical solutions of the present disclosure, the compound of formula (I) may

be any of the following structures,
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HN N N HN N N ! N ~
e TR G s TR 6 SIS
. \N / N N N
148 149 150 H 151

N HN_ _N. HN§ N/AN HN Nf)
N_ ~ N N= N |
[ J 1% \[\N/IQN 157 HN@ \[N/
[0269] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain groups are as defined below (unspecified groups are as defined above):
~ N - ~ N\ -
N__= N~
S /
[0270] ring A is 6-14 membered fused heteroaryl, and ring A is not =/, S~ |
j}l VN

;@: f%{ gt 5
N
NN |
Nx ; wherein, the left end of ring

A is connected with L3, and the right end of ring A is connected with La.
[0271] In some technical solutions of the present disclosure, in the compound of general

formula (I), certain groups are as defined below (unspecified groups are as defined above):
& N3 o N %
AN A %
N__~ N~
S
= > S / >

; wherein, the left end of ring

[0272] ring A is 6-14 membered fused heteroaryl, and ring A is not

~ N - ~ N -
AN AN AN TP P
| | | ~__N ~
N_ = N__~ N.
0 NH NTN N
—_— —_— —_— N
A is connected with L3, and the right end of ring A is connected with Lz;
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[0273] L: is selected from alkylene, -(CH2)u1C(O)(CH2)m1-, -
(CH2)n1C(O)(CH2)m1NRaa( CH2)m2-, or -(CH2)n1S(O)m1-;
[0274] L2 is selected from bond, oxygen atom, or -NRas-;
[0275] R4 is selected from hydrogen atom, or alkyl;
[0276] Lsis -NH-;
[0277] ring B is selected from 3-10 membered monocyclic heterocyclyl, 6-14 membered
bridged heterocyclyl, or 6-14 membered fused heterocyclyl;
[0278] ring C is heteroaryl;
[0279] Riis selected from hydrogen atom, alkyl, alkoxy, cyano, cycloalkyl, heterocyclyl, aryl,
or heteroaryl; the heterocyclyl or heteroaryl is optionally further substituted with cyano or alkyl;
the aryl is optionally further substituted with alkoxy;
[0280] R is selected from hydrogen atom, alkyl, alkoxy, halogen, or heterocyclyl; the alkyl is
optionally further substituted with unsubstituted alkoxy, heterocyclyl unsubstituted or substituted
with alkyl; the heterocyclyl is optionally further substituted with alkyl;
[0281] Rs is selected from hydrogen atom, alkyl, or hydroxyalkyl;
[0282] Raais selected from hydrogen atom, or alkyl.
[0283] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain groups are as defined below (unspecified groups are as defined above'\%:
E e\
: : : : S /
[0284] ring A is 6-14 membered fused heteroaryl, and ring A is not =/, S~
A N | %
N

~ N - ~ N - ~ N ~
%’ém/ \ii é§\||/ \i'v_ é§\||/ X i’?. -
N __~ N __= N.
0 NH N7 N |
=, =, =/, , X" ; wherein, the left end of ring

A is connected with L3, and the right end of ring A is connected with Lz;

[0285] L: is selected from alkylene, -(CH2)u1C(O)(CH2)m1-, -
(CH2)n1C(O)CH2)m1NRza( CH2)m2-, or -(CH2)a1S(O)m1-;

[0286] L:is selected from oxygen atom, or -NR4-;

[0287] R4 is selected from hydrogen atom, or alkyl;

[0288] Lsis -NH-;

[0289] ring B is selected from 3-10 membered monocyclic heterocyclyl, 6-14 membered
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bridged heterocyclyl, or 6-14 membered fused heterocyclyl;

[0290] ring C is heteroaryl;

[0291] Riis selected from hydrogen atom, alkyl, alkoxy, cyano, heterocyclyl, or heteroaryl; the
heterocyclyl or heteroaryl is optionally further substituted with cyano or alkyl;

[0292] Rz is selected from hydrogen atom, alkyl, alkoxy, halogen, or heterocyclyl; the alkyl is
optionally further substituted with alkoxy, heterocyclyl unsubstituted or substituted with alkyl;
the heterocyclyl is optionally further substituted with alkyl;

[0293] Rs is selected from hydrogen atom, alkyl, or hydroxyalkyl;

[0294] Raais selected from hydrogen atom, or alkyl.

[0295] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): when
the ring A is 6-14 membered fused heteroaryl, the 6-14 membered fused heteroaryl is preferably
6-14 membered fused heteroaryl with “heteroatom selected from one or more of N, O and S, and
the number of the heteroatom being 1-4”, more preferably 5,6 fused heteroaryl with “heteroatom
selected from one or more of N, O and S, and the number of the heteroatom being 1-4” or 6,6
fused heteroaryl with “heteroatom selected from one or more of N, O and S, and the number of
the heteroatom being 1-4”. The 5,6 fused heteroaryl is preferably thienopyrimidinyl or
pyrazolopyrimidinyl, benzopyrrolyl, pyrrolopyridyl, imidazolopyridyl, triazolopyridyl,
imidazolopyridazinyl, pyrrolopyrimidinyl, pyrazolopyrimidinyl, imidazolopyrimidinyl,
triazolopyrimidinyl, thienopyrimidinyl, thiazolopyrimidinyl, pyrrolopyrazinyl,

pyrazolopyrazinyl, imidazolopyrazinyl, triazolopyrazinyl, pyrrolotriazinyl, imidazolotriazinyl or

LT AN Ak
Iy f) ® 4

. . N / \
imidazolopyrazinonyl, more preferably H , HN , NH ,
AN T AN , NS ANy AN

| | ~ N N ~ l\i N \( J \I(
N Ny Z N> EU N N
\-NH HN~ T\IN/ F "\_/ i

571 ~ -~
AN AN
>~ N N__~

AN N
\NH HN- \N(J/\/)
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~ Yf’l M J T fj/j/N j;% Y
Yﬁ’lf’%ﬁ/yﬁfiffN% -
E R# Lo T D

\N ,

%1 N T N &<__N
YT Y Y

N N/ N
N S N
\ g N=/ 1/

EI j’a :‘E Iﬁ f‘EN‘g{ e"I j”a f’t i j/ f’I ja

3 3 3 3 3

Y N_ .
% S e e e LE

vV

Ay

ﬁr NN
O S D
or HN . The 6,6 fused heteroaryl is

preferably isoquinolinyl, naphthyridinyl, pyridopyrazinyl, pyridopyrimidinyl, quinazolinyl,
W | %
X

O

HN

pteridinyl, quinoxalinyl, dihydropyranopyrimidinyl, dihydrodioxinopyrimidinyl,

~ /N '7—{ C d
0” N | | '
r , more preferably , N , NQ , Ny N ,

H X
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SNC o SN g N s
NQ%BQ NQT}E] N |
| |

NS

3 3 3

< N_ 2
TR G S
T T T | N
_N N Na g HN |
O N
o © OJ O or H : wherein, the left end of

3 3 3

ring A is connected with L3, and the right end of ring A is connected with La.
[0296] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): the ring
A is preferably pyrrolopyrazinyl, pyrazolopyrazinyl, imidazolopyrazinyl, triazolopyrazinyl,
¥ N N ?j:/N ]‘{
e
H , pyrrolopyrazinyl, pteridinyl or quinoxalinyl, more preferably \—=/ ,
CE L ﬁ R GO A
[NI\N NN % v T I)

N= N\/ NJ

3 3 3 3

| “, R ?T/N & |
SN ,:lwb W NN $_N N @ Nﬁl N .
o Lhye 't o o, O

NS

[0297] In some technical solutions of the present disclosure, in the compound of general

formula (I), certain group is as defined below (unspecified groups are as defined above): the ring

A
N

AN "
_N NN

T Iw
~ /)

HN\N N/NH or N )

3

[0298] In some technical solutions of the present disclosure, in the compound of general
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formula (I), certain group is as defined below (unspecified groups are as defined above): the ring

A is preferably imidazopyridyl, imidazopyridazinyl, imidazopyrimidinyl, imidazopyrazinyl or

SN SN g f\(/N %
| | < _N__N /
Pz N 9;; = N
Ny A T\j: % Ny
imidazotriazinyl, more preferably \—NH , HN- \ N | \

B & SR %, Y LY
LR an O i,
HN-//N, <\/|<1 , N\\—NH , HN\:N , Nz/NH, lll\—/?
Rhae %ifﬁi %
N NOLK
O D O T 5 TS

[0299] In some technical solutions of the present disclosure, in the compound of general

3

formula (I), certain group is as defined below (unspecified groups are as defined above): the ring

SR N
A Y Y\/\(
A is preferably thiazolopyrimidinyl, more preferably \;N \
f‘\(/N
Nx
N
s/

or

[0300] In some technical solutions of the present disclosure, in the compound of general
formula (I), certain group is as defined below (unspecified groups are as defined above): the ring

A is preferably triazolopyridyl, triazolopyrimidinyl or triazolopyrazinyl, more preferably

~ - % N\i){ ~ /N - ~ N\ _ ~ /N ~
ﬁﬁ% ﬁl/\(\N( fI ]% ;‘E I‘a ;/I ]E
TN 1 ) NTN NN N R

N—7 N }

) N\N ) =N ) N= or

[0301] In some technical solutions of the present disclosure, the compound of formula (I) may

be any one of the following structures,

46

Date Recgue/Date Received 2021-05-28



41

NH

CA 03121408 2021-05-28

45

HN

NH 53

47

Date Recgue/Date Received 2021-05-28



CA 03121408 2021-05-28

94

93

92

48

Date Recgue/Date Received 2021-05-28



CA 03121408 2021-05-28
138

137

132

131
138

N
T

I YN
Y
S T
z
[$)
~t
(o 3
Z =Z A
TN\ =z
SN/\H
O\/m
H_\V|N
S T
=z
O

237

242

1
=
o~

220

49

173

Date Recgue/Date Received 2021-05-28



CA 03121408 2021-05-28

NT Y N ZN
Sy
=

N\ _-NH NoNH N N N
I /;f I /3/ &TNH %7\,\‘ NH i B/NH
\ \ L L {

s g
243 260 261 262 265
_ N ~N
|
o0=d N= N p 0 7 )
HN / —a 0=58=0 HN S
N \ N 0=5-0 HN N | " N
N | Ny N ]
HN HN
S-NH HN AN N /N\\KNH N
] ) A 7N N A
\ =N { =N | =N
S 266 Ly e s 288 S 270 S a7
HO NG HO CN

= NH HN HN.__N.__NH
I NH -
NN e N
\ s \ ~N A S
273 S 274 F 277
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CN
oN AN M® N
HN i HN g NJ
N Na
HN._ _N.__NH HN. _N__O
Y T
N =N
N
i \\'s
S 78 279 P 280 Q 281 <\;> 282

293

50

Date Recgue/Date Received 2021-05-28



CA 03121408 2021-05-28

I en NN o
HN
HN i He R y HN T N//\CN HN D\S\N&CN
N\ H \ H N\ N/\ \ N
HN HN_ NN HN
NH X —NH =7\ -NH =N _NH
;Y e i L
—N 57 \=N \ \ o
— S
S 208 299 301 302
CN
o [ S O‘ég
N /H/N HN ’\NQ\CN =
HN N i N N 0
7 N N\ N\\ // o/
Ng 5/7 g KN, N N
HN HN Ny
NN =N _NH /NYNH Q
h / N / HN .
NN s XN s N = WNH
\ < . — s NN

305 306 307 or 309

[0302] In some technical solutions of the present disclosure, the compound of formula (I) is

preferably a compound of formula (I-1),

(Rz)x
[0303] (I-1) .

[0304] wherein, ring D is heterocycloalkenyl, aryl, or heteroaryl;

[0305] Xi, Xz and X3 are independently CH or N;

[0306] L: is selected from alkylene, -(CH2)u1C(O)(CH2)m1-, -
(CH2)n1C(O)CH2)m1NRza( CH2)m2-, or -(CH2)a1S(O)m1-;

[0307] Ruiis selected from halogen, cyano, alkyl, alkoxy, cycloalkyl, heterocyclyl, or heteroaryl;
the alkyl is optionally further substituted with halogen or alkoxy; the heterocyclyl is optionally
further substituted with cyano; the heteroaryl is optionally further substituted with alkyl;

[0308] when L1 is -(CH2)a1C(O)(CH2)m1-, R1 is alkyl, heterocyclyl, or heteroaryl; the alkyl is
optionally further substituted with halogen; the heterocyclyl or heteroaryl is optionally further
substituted with alkyl;

[0309] Lo, L3, Ro, R3, ring B, ring C, x and y are as defined above.
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[0310] In some technical solutions of the present disclosure, in the compound of general
formula (I-1), certain groups are as defined below (unspecified groups are as defined above):
[0311] ring D is heterocycloalkenyl, aryl, or heteroaryl;

[0312] Xi, Xz and X3 are independently CH or N;

[0313] L: is selected from alkylene, -(CH2)u1C(O)(CH2)m1-, -
(CH2)n1C(O)CH2)m1NRza( CH2)m2-, or -(CH2)a1S(O)m1-;

[0314] Riis selected from halogen, cyano, alkyl, alkoxy, cycloalkyl, heterocyclyl, or heteroaryl;
the alkyl is optionally further substituted with halogen or alkoxy; the heterocyclyl is optionally
further substituted with cyano; the heteroaryl is optionally further substituted with alkyl;

[0315] when L1 is -(CH2)a1C(O)(CH2)m1-, R1 is alkyl, heterocyclyl, or heteroaryl; the alkyl is
optionally further substituted with halogen; the heterocyclyl or heteroaryl is optionally further
substituted with alkyl;

[0316] L:is selected from oxygen atom, or -NR4-;

[0317] Rais selected from hydrogen atom, or alkyl;

[0318] Lsis -NH-;

[0319] ring B is selected from 3-10 membered monocyclic heterocyclyl, 6-14 membered fused
heterocyclyl, or 6-14 membered bridged heterocyclyl;

[0320] ring C is heteroaryl;

[0321] Razis selected from hydrogen atom, alkyl, alkoxy, halogen, cycloalkyl, heterocyclyl, aryl,
heteroaryl, -(CH2)n1ORce, or -(CH2)n1NRaaRbb; the alkyl is optionally further substituted with
heterocyclyl unsubstituted or substituted with alkyl; the alkoxy is optionally further substituted
with unsubstituted alkoxy, heterocyclyl unsubstituted or substituted with alkyl, or unsubstituted
heteroaryl; the heterocyclyl is optionally further substituted with unsubstituted alkyl,
unsubstituted alkoxy, or amino substituted with alkyl; the heteroaryl is optionally further
substituted with alkyl unsubstituted or substituted with halogen, unsubstituted alkoxy, or
unsubstituted cycloalkyl;

[0322] Ruaaand Reb are identical or different, and are cach independently selected from hydrogen
atom, or alkyl; the alkyl is optionally further substituted with heterocyclyl unsubstituted or
substituted with alkyl, or unsubstituted heteroaryl;

[0323] R is heterocyclyl; the heterocyclyl is optionally further substituted with unsubstituted

alkyl:
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[0324] Rs is selected from hydrogen atom, alkyl, or hydroxyalkyl.

[0325] In some technical solutions of the present disclosure, in the compound of general
formula (I-1), certain groups are as defined below (unspecified groups are as defined above):
[0326] ring D is heterocycloalkenyl, aryl, or heteroaryl;

[0327] X1, Xz and X3 are independently CH or N;

[0328] L: is selected from alkylene, -(CH2)u1C(O)(CH2)m1-, -
(CH2)n1C(O)CH2)m1NRza( CH2)m2-, or -(CH2)a1S(O)m1-;

[0329] R1i is seclected from halogen, cyano, alkyl, heterocyclyl, or heteroaryl; the alkyl is
optionally further substituted with halogen or alkoxy; the heterocyclyl is optionally further
substituted with cyano; the heteroaryl is optionally further substituted with alkyl;

[0330] when L1 is -(CH2)a1C(O)(CH2)m1-, R1 is alkyl, heterocyclyl, or heteroaryl; the alkyl is
optionally further substituted with halogen; the heterocyclyl or heteroaryl is optionally further
substituted with alkyl;

[0331] L2 is selected from oxygen atom, or -NR4-;

[0332] Rasis selected from hydrogen atom, or alkyl;

[0333] Lsis -NH-;

[0334] ring B is selected from 3-10 membered monocyclic heterocyclyl, 6-14 membered fused
heterocyclyl, or 6-14 membered bridged heterocyclyl;

[0335] ring C is heteroaryl;

[0336] R:is selected from hydrogen atom, alkyl, alkoxy, halogen, cycloalkyl, heterocyclyl, aryl,
or heteroaryl; the heteroaryl is optionally further substituted with unsubstituted alkyl,
unsubstituted alkoxy, or unsubstituted cycloalkyl;

[0337] Raais selected from hydrogen atom, or alkyl;

[0338] Rs is selected from hydrogen atom, alkyl, or hydroxyalkyl.

[0339] In some technical solutions of the present disclosure, in the compound of general
formula (I-1), certain group is as defined below (unspecified groups are as defined above): ring
D is heterocycloalkenyl, aryl, or heteroaryl.

[0340] In some technical solutions of the present disclosure, in the compound of general
formula (I-1), certain groups are as defined below (unspecified groups are as defined above): X1,
X2 and X3 are independently CH or N.

[0341] In some technical solutions of the present disclosure, in the compound of general
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formula (I-1), certain group is as defined below (unspecified groups are as defined above): L1 is
selected from alkylene, -(CH2)nC(O)}CH2)mi1-, -(CH2)n1C(O)}CH2)miNRaa(CH2)m2-, or -
(CH2)01S(O)m1-.

[0342] In some technical solutions of the present disclosure, in the compound of general
formula (I-1), certain groups are as defined below (unspecified groups are as defined above): R1
is selected from halogen, cyano, alkyl, heterocyclyl, or heteroaryl; the alkyl is optionally further
substituted with halogen or alkoxy; the heterocyclyl is optionally further substituted with cyano;
the heteroaryl is optionally further substituted with alkyl.

[0343] In some technical solutions of the present disclosure, in the compound of general
formula (I-1), certain groups are as defined below (unspecified groups are as defined above):
when L1 is -(CH2)a1C(O)(CH2)m1-, R1 is alkyl, heterocyclyl, or heteroaryl; the alkyl is optionally
further substituted with halogen; the heterocyclyl or heteroaryl is optionally further substituted
with alkyl.

[0344] In some technical solutions of the present disclosure, in the compound of general
formula (I-1), certain groups are as defined below (unspecified groups are as defined above): L2
is selected from oxygen atom, or -NR4-.

[0345] In some technical solutions of the present disclosure, in the compound of general
formula (I-1), certain group is as defined below (unspecified groups are as defined above): Ra is
selected from hydrogen atom, or alkyl.

[0346] In some technical solutions of the present disclosure, in the compound of general
formula (I-1), certain group is as defined below (unspecified groups are as defined above): L3 is
-NH-.

[0347] In some technical solutions of the present disclosure, in the compound of general
formula (I-1), certain group is as defined below (unspecified groups are as defined above): ring
B is selected from 3-10 membered monocyclic heterocyclyl, 6-14 membered fused heterocyclyl,
or 6-14 membered bridged heterocyclyl.

[0348] In some technical solutions of the present disclosure, in the compound of general
formula (I-1), certain group is as defined below (unspecified groups are as defined above): ring
C is heteroaryl.

[0349] In some technical solutions of the present disclosure, in the compound of general

formula (I-1), certain group is as defined below (unspecified groups are as defined above): Rz is
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selected from hydrogen atom, alkyl, alkoxy, halogen, cycloalkyl, heterocyclyl, aryl, or heteroaryl;
the heteroaryl is optionally further substituted with unsubstituted alkyl, unsubstituted alkoxy, or
unsubstituted cycloalkyl.

[0350] In some technical solutions of the present disclosure, in the compound of general
formula (I-1), certain group is as defined below (unspecified groups are as defined above): Raa
is selected from hydrogen atom, or alkyl.

[0351] In some technical solutions of the present disclosure, in the compound of general
formula (I-1), certain group is as defined below (unspecified groups are as defined above): R3 is
selected from hydrogen atom, alkyl, or hydroxyalkyl.

[0352] In some technical solutions of the present disclosure, in the compound of general
formula (I-1), certain group is as defined below (unspecified groups are as defined above): when
ring D is heterocycloalkenyl, the heterocycloalkenyl is preferably 3-8 membered
heterocycloalkenyl with “heteroatom selected from one or more of N, O and S, and the number
of the heteroatom being 1-37, more preferably 4-6 membered heterocycloalkenyl with

“heteroatom selected from one or more of N, O and S, and the number of the heteroatom being

|
Cr
1-3”, eg., o

[0353] In some technical solutions of the present disclosure, in the compound of general
formula (I-1), certain group is as defined below (unspecified groups are as defined above): when
ring D is aryl, the aryl is preferably 6-10 membered aryl, more preferably phenyl.

[0354] In some technical solutions of the present disclosure, in the compound of general
formula (I-1), certain group is as defined below (unspecified groups are as defined above): when
ring D is heteroaryl, the heteroaryl is preferably 5-10 membered heteroaryl with “heteroatom
selected from one or more of N, O and S, and the number of the heteroatom being 1-4”, more

preferably 5-6 membered heteroaryl with “heteroatom selected from one or more of N, O and S,

\
\ \ \ ALY
o~ i S~ -
VAV S e
\ HN N\ \/NH
and the number of the heteroatom being 1-37, e NH = N-NH N ,
3
\ \ \ \ \ \ \ Y \
O o s~ s~ O i s PN
i S < S S\“‘li ~ % N ~ % N)/\N“%L y NS N//I|\ILLL N Ii{
| N
\=N — =N . s s _ =N = N ,&N’
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\ i T o i \ . o

I or L O & W G

NJ - | HN \

\ N or 7 | more preferably \-NH = N-NH
|

\ \ \ s T o s

”)“”\7% T R AN (\j‘v— NN

N s Q | - |

\\/S 5 = 5 S 5 /N s N or = .

[0355] In some technical solutions of the present disclosure, the compound of formula (I) is
preferably a compound of formula (I-2),

R
Ly !

wl

Ly N_ 1,
s
>~ N

S ~L
\—=J (Ry),

[0356] (1-2)

[0357] wherein, L1, L2, L3, R1, Rz, R3, ring B, ring C, y are as defined above;

[0358] xisO,1or2.

[0359] In some technical solutions of the present disclosure, in the compound of general
formula (I-2), certain group is as defined below (unspecified groups are as defined above):
[0360] L: is alkylene, -(CH2)u1C(O)CH2)mi1-, -(CH2)uiC(O)}CH2)miNRaa(CH2)m2-, or -
(CH2)n1S(O)m1-;

[0361] Raais selected from hydrogen atom, or alkyl;

[0362] Lo is -NH-;

[0363] Lsis -NH-;

[0364] ring B is selected from 3-10 membered monocyclic heterocyclyl, 6-14 membered
bridged heterocyclyl, or 6-14 membered fused heterocyclyl;

[0365] ring C is heteroaryl;

[0366] R is alkyl, cyano, heterocyclyl, or heteroaryl; the heterocyclyl is optionally further
substituted with cyano;

[0367] Rz is selected from hydrogen atom, or alkyl;

[0368] Rs is selected from hydrogen atom, alkyl, or hydroxyalkyl;

[0369] xisO,1or2.
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[0370] In some technical solutions of the present disclosure, in the compound of general
formula (I-2), certain groups are as defined below (unspecified groups are as defined above):
[0371] L1 is alkylene, -(CH2)nC(O)}CH2)mi-, -(CH2m1C(O)}CH2)miNRaa(CH2)m2-, -
(CH2)n1S(O)m1-;

[0372] Raais selected from hydrogen atom, or alkyl;

[0373] Lais -NH-;

[0374] Lsis -NH-;

[0375] ring B is selected from 6-14 membered bridged heterocyclyl, or 6-14 membered fused
heterocyclyl;

[0376] ring C is heteroaryl;

[0377] Ruiis alkyl, cyano, or heterocyclyl;

[0378] Rz is selected from hydrogen atom, or alkyl;

[0379] Rs is selected from hydrogen atom, alkyl, or hydroxyalkyl;

[0380] xis O, 1or2.

[0381] In some technical solutions of the present disclosure, in the compound of general
formula (I-2), certain groups are as defined below (unspecified groups are as defined above):
[0382] L: is Ci-Ca alkylene, -(CH2)n1C(O)CH2)m1-, -(CH2)a1C(O)(CH2)m1NRaa(CH2)m2-, -
(CH2)n1S(O)m1-;

[0383] Raais selected from hydrogen atom, or C1-Cs alkyl;

[0384] Lo is -NH-;

[0385] Lsis -NH-;

[0386] ring B is sclected from 7-10 membered bridged heterocyclyl with “heteroatom selected
from one or more of N, O and S, and the number of the heteroatom being 1-3”, or 7-10 membered
fused heterocyclyl with “heteroatom selected from one or more of N, O and S, and the number
of the heteroatom being 1-37;

[0387] ring C is 5-6 membered monocyclic heteroaryl with “heteroatom selected from one or
more of N, O and S, and the number of the heteroatom being 1-37;

[0388] R1iis C1-Cs alkyl, cyano, or 4-6 membered monocyclic heterocyclyl with “heteroatom
selected from one or more of N, O and S, and the number of the heteroatom being 1-37;

[0389] R: is selected from hydrogen atom, or C1-Cs alkyl;

[0390] Rs is selected from hydrogen atom, C1-Cs alkyl, or C1-Cs hydroxyalkyl;
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[0391] xisO,1or2.

[0392] In some technical solutions of the present disclosure, in the compound of general
formula (I-2), certain group is as defined below (unspecified groups are as defined above): when
L1 is alkylene, the alkylene is preferably Ci1-Cs alkylene, e.g., -CHz-, -(CH2)2-, -(CH2)3- or -
(CH2)s-, more preferably -CHz-, or -(CH2)2-.

[0393] In some technical solutions of the present disclosure, in the compound of general
formula (I-2), certain group is as defined below (unspecified groups are as defined above): when
L1 is -(CH2)n1C(O)(CH2)m1-, the -(CH2)n1C(O)(CH2)m1- is preferably -C(O)-, -C(O)CHz-, or -
CH2C(O)-.

[0394] In some technical solutions of the present disclosure, in the compound of general
formula (I-2), certain group is as defined below (unspecified groups are as defined above): when
L1 is -(CH2)a1C(O)(CH2)m1NRaa(CH2)m2-, the -(CH2)a1C(O)(CH2)m1NRaa( CH2)me- is preferably -
C(O)CH2NH-, -C(O)CH2N(CH3)-, or -CH2C(O)N(CH3)-.

[0395] In some technical solutions of the present disclosure, in the compound of general
formula (I-2), certain group is as defined below (unspecified groups are as defined above): when
L1 is -(CH2)n1S(O)m1-, the -(CH2)u1S(O)m1- is preferably -S(O)s-.

[0396] In some technical solutions of the present disclosure, in the compound of general
formula (I-2), certain group is as defined below (unspecified groups are as defined above): when
Raa is alkyl, the alkyl is preferably Ci-Cs alkyl, more preferably Ci-Cs alkyl, further preferably
C1-Cs alkyl, e.g., methyl, ethyl, propyl or isopropyl, further preferably methyl.

[0397] In some technical solutions of the present disclosure, in the compound of general
formula (I-2), certain group is as defined below (unspecified groups are as defined above): when
the ring B is 3-10 membered monocyclic heterocyclyl, the 3-10 membered monocyclic
heterocyclyl is preferably 3-8 membered monocyclic heterocyclyl with “heteroatom selected
from one or more of N, O and S, and the number of the heteroatom being 1-4”, more preferably
4-6 membered monocyclic heterocyclyl with “heteroatom selected from one or more of N, O and

N

9

S, and the number of the heteroatom being 1-3”, e.g., 1

[0398] In some technical solutions of the present disclosure, in the compound of general

formula (I-2), certain group is as defined below (unspecified groups are as defined above): when
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the ring B is 6-14 membered bridged heterocyclyl, the 6-14 membered bridged heterocyclyl is
preferably 6-14 membered bridged heterocyclyl with “heteroatom selected from one or more of
N, O and S, and the number of the heteroatom being 1-4”, more preferably 7-10 membered

bridged heterocyclyl with “heteroatom selected from one or more of N, O and S, and the number
Y
&<
o OT

[0399] In some technical solutions of the present disclosure, in the compound of general

of the heteroatom being 1-3”, e.g.,

formula (I-2), certain group is as defined below (unspecified groups are as defined above): when
the ring B is 6-14 membered fused heterocyclyl, the 6-14 membered fused heterocyclyl is
preferably 6-14 membered fused heterocyclyl with “heteroatom selected from one or more of N,
O and S, and the number of the heteroatom being 1-4”, more preferably 7-10 membered fused

heterocyclyl with “heteroatom selected from one or more of N, O and S, and the number of the

T
N T
S or W

[0400] In some technical solutions of the present disclosure, in the compound of general

heteroatom being 1-37, e.g.,

formula (I-2), certain group is as defined below (unspecified groups are as defined above): when
the ring C is heteroaryl, the heteroaryl is preferably 6-14 membered heteroaryl with “heteroatom
selected from one or more of N, O and S, and the number of the heteroatom being 1-4”, more
preferably 5-6 membered monocyclic heteroaryl with “heteroatom selected from one or more of
N, O and S, and the number of the heteroatom being 1-3”, or 8-10 membered fused heteroaryl

with “heteroatom selected from one or more of N, O and S, and the number of the heteroatom
HN
N )

being 1-3”. The 5-6 membered monocyclic heteroaryl is preferably =~ .

[0401] In some technical solutions of the present disclosure, in the compound of general
formula (I-2), certain group is as defined below (unspecified groups are as defined above): when
R1 is alkyl, the alkyl is preferably Ci1-Cs alkyl, more preferably Ci-Cs alkyl, further preferably
Ci1-Cs alkyl, e.g., methyl, ethyl, propyl or isopropyl, further preferably methyl.
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[0402] In some technical solutions of the present disclosure, in the compound of general
formula (I-2), certain group is as defined below (unspecified groups are as defined above): when
R1 is heterocyclyl, the heterocyclyl is preferably 3-8 membered monocyclic heterocyclyl with
“heteroatom selected from one or more of N, O and S, and the number of the heteroatom being

1-4”, more preferably 4-6 membered monocyclic heterocyclyl with “heteroatom selected from

-$-N
one or more of N, O and S, and the number of the heteroatom being 1-37, e.g., % i> or

4N O
/.

[0403] In some technical solutions of the present disclosure, in the compound of general
formula (I-2), certain group is as defined below (unspecified groups are as defined above): when
R1 is heteroaryl, the heteroaryl is preferably 5-10 membered heteroaryl with “heteroatom
selected from one or more of N, O and S, and the number of the heteroatom being 1-4”, more

preferably 5-6 membered heteroaryl with “heteroatom selected from one or more of N, O and S,
N~ HN
05

NS , or AN )

[0404] In some technical solutions of the present disclosure, in the compound of general

and the number of the heteroatom being 1-37, e.g.,

formula (I-2), certain group is as defined below (unspecified groups are as defined above): when
Rz is alkyl, the alkyl is preferably Ci1-Cs alkyl, more preferably Ci-Cs alkyl, further preferably
Ci1-Cs alkyl, e.g., methyl, ethyl, propyl or isopropyl, further preferably methyl.

[0405] In some technical solutions of the present disclosure, in the compound of general
formula (I-2), certain group is as defined below (unspecified groups are as defined above): when
Rs is alkyl, the alkyl is preferably Ci-Cs alkyl, more preferably Ci-Ce alkyl, further preferably
Ci1-Cs alkyl, e.g., methyl, ethyl, propyl or isopropyl, further preferably methyl.

[0406] In some technical solutions of the present disclosure, in the compound of general
formula (I-2), certain group is as defined below (unspecified groups are as defined above): when
R3 is hydroxyalkyl, the alkyl is preferably Ci-Cs hydroxyalkyl, more preferably Ci1-Cs
hydroxyalkyl, further preferably Ci-Cs hydroxyalkyl, e.g., hydroxymethyl, hydroxyethyl,
hydroxypropyl or hydroxyisopropyl, further preferably hydroxymethyl.

[0407] In some technical solutions of the present disclosure, the compound of formula (I) is

preferably a compound of formula (I-3),
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(RS)y@ a
L, /N\r L,
N

Ry -8

[0408] (1-3)

[0409] wherein, L1, L2, L3, R1, Rz, R3, ring B, ring C, y are as defined above;

[0410] xis O, 1or2.

[0411] In some technical solutions of the present disclosure, in the compound of general
formula (I-3), certain groups are as defined below (unspecified groups are as defined above):
[0412] L:1 is alkylene, -(CH2)u1C(O)}CH2)mi1-, -(CH2)uiC(O)}CH2)miNRaa(CH2)m2-, or -
(CH2)n1S(O)m1-;

[0413] L:is oxygen atom, or -NR4-;

[0414] R4 is selected from hydrogen atom, or alkyl;

[0415] Lsis -NH-;

[0416] ring B is selected from 3-10 membered monocyclic heterocyclyl, 6-14 membered
bridged heterocyclyl, or 6-14 membered fused heterocyclyl;

[0417] ring C is heteroaryl;

[0418] Ruiis hydrogen atom, alkyl, alkoxy, cyano, cycloalkyl, heterocyclyl, aryl, or heteroaryl;
the heterocyclyl, or heteroaryl is optionally further substituted with unsubstituted alkyl, or cyano;
the aryl is optionally further substituted with unsubstituted alkoxy;

[0419] R is selected from hydrogen atom, alkyl, heterocyclyl, or -(CH2)n1SRas; the alkyl is
optionally further substituted with unsubstituted alkoxy, or heterocyclyl unsubstituted or
substituted with alkyl; the heterocyclyl is optionally further substituted with alkyl;

[0420] Rs is selected from hydrogen atom, alkyl, or hydroxyalkyl;

[0421] Raais selected from hydrogen atom, or alkyl;

[0422] xis O, 1or2.

[0423] In some technical solutions of the present disclosure, in the compound of general
formula (I-3), certain groups are as defined below (unspecified groups are as defined above):

[0424] L:1 is alkylene, -(CH2)u1C(O)CH2)mi1-, -(CH2)uiC(O)}CH2)miNRaa(CH2)m2-, or -

61

Date Recgue/Date Received 2021-05-28



CA 03121408 2021-05-28

(CH2)n1S(O)m1-;

[0425] L:is oxygen atom, or -NR4-;

[0426] R4 is selected from hydrogen atom, or alkyl;

[0427] Lsis -NH-;

[0428] ring B is selected from 3-10 membered monocyclic heterocyclyl, 6-14 membered
bridged heterocyclyl, or 6-14 membered fused heterocyclyl;

[0429] ring C is heteroaryl;

[0430] Ri is hydrogen atom, alkyl, cyano, heterocyclyl, or heteroaryl; the heterocyclyl or
heteroaryl is optionally further substituted with unsubstituted alkyl, or cyano;

[0431] Rz is selected from hydrogen atom, or alkyl;

[0432] Rs is selected from hydrogen atom, alkyl, or hydroxyalkyl;

[0433] Raais selected from hydrogen atom, or alkyl;

[0434] xis 0,1 or2.

[0435] In some technical solutions of the present disclosure, in the compound of general
formula (I-3), certain groups are as defined below (unspecified groups are as defined above):
[0436] L1 is C1-C4 alkylene, -(CH2)a1C(O)(CH2)m1-, -(CH2)u1C(O)(CH2)m1NRaa( CH2)m2-, or -
(CH2)n1S(O)m1-;

[0437] L2 is oxygen atom, or -NRa-;

[0438] R4 is selected from hydrogen atom, or C1-Cs alkyl;

[0439] Lsis -NH-;

[0440] ring B is seclected from 4-6 membered monocyclic heterocyclyl with “heteroatom
selected from one or more of N, O and S, and the number of the heteroatom being 1-37, 7-10
membered bridged heterocyclyl with “heteroatom selected from one or more of N, O and S, and
the number of the heteroatom being 1-37, or 7-10 membered fused heterocyclyl with “heteroatom
selected from one or more of N, O and S, and the number of the heteroatom being 1-37;

[0441] ring C is 5-6 membered monocyclic heteroaryl with “heteroatom selected from one or
more of N, O and S, and the number of the heteroatom being 1-37;

[0442] R is hydrogen atom, C1-Cs alkyl, cyano, 4-6 membered monocyclic heterocyclyl with
“heteroatom selected from one or more of N, O and S, and the number of the heteroatom being
1-37, or 5-6 membered heteroaryl with “heteroatom selected from one or more of N, O and S,

and the number of the heteroatom being 1-3”; the monocyclic heterocyclyl, or heteroaryl is
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optionally further substituted with C1-Cs alkyl, or cyano;

[0443] Rz is selected from hydrogen atom, or C1-Cs alkyl;

[0444] Rs is selected from hydrogen atom, C1-Cs alkyl, or C1-Cs hydroxyalkyl;

[0445] Raais selected from hydrogen atom, or C1-Cs alkyl;

[0446] xis 0,1 or2.

[0447] preferably:

[0448] L is alkylene, -(CH2)uiC(O)}CH2)m1-, or -(CH2)n1C(O)(CH2)m1NRaa CH2)m2-;

[0449] R is alkyl, cyano, heterocyclyl or heteroaryl; the heterocyclyl is optionally further
substituted with alkyl;

[0450] L:is oxygen atom, or -NR4-;

[0451] R4 is selected from hydrogen atom, or alkyl;

[0452] Lsis -NH-;

[0453] ring B is 6-14 membered bridged heterocyclyl;

[0454] ring C is heteroaryl;

[0455] Rz is selected from hydrogen atom, or alkyl;

[0456] Rs is selected from hydrogen atom, or alkyl;

[0457] Raais selected from hydrogen atom, or alkyl.

[0458] In some technical solutions of the present disclosure, in the compound of general
formula (I-3), certain group is as defined below (unspecified groups are as defined above): when
L1 is alkylene, the alkylene is preferably Ci1-Cs alkylene, e.g., -CHz-, -(CH2)2-, -(CH2)3- or -
(CH2)s-, more preferably -CHz-, or -(CH2)2-.

[0459] In some technical solutions of the present disclosure, in the compound of general
formula (I-3), certain group is as defined below (unspecified groups are as defined above): when
L1 is -(CH2)n1C(O)(CH2)m1-, the -(CH2)n1C(O)(CH2)m1- is preferably -C(O)-, -C(O)CHz-, or -
CH2C(O)-.

[0460] In some technical solutions of the present disclosure, in the compound of general
formula (I-3), certain group is as defined below (unspecified groups are as defined above): when
L1 is -(CH2)a1C(O)(CH2)m1NRaa(CH2)m2-, the -(CH2)a1C(O)(CH2)m1NRaa( CH2)me- is preferably -
C(O)CH2NH-, -C(O)CHaoN(CH3)-, -C(O)CH:NHCH2-, -C(O)CH:NH(CHz2)2-, or -
CH2C(O)N(CH3)-.

[0461] In some technical solutions of the present disclosure, in the compound of general
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formula (I-3), certain group is as defined below (unspecified groups are as defined above): when
L1 is -(CH2)n1S(O)mi-, the -(CH2)n1S(O)m1- is preferably -S(O)q-.

[0462] In some technical solutions of the present disclosure, in the compound of general
formula (I-3), certain group is as defined below (unspecified groups are as defined above): when
R4 is alkyl, the alkyl is preferably Ci1-Cs alkyl, more preferably Ci-Cs alkyl, further preferably
C1-Cs alkyl, e.g., methyl, ethyl, propyl or isopropyl, further preferably methyl.

[0463] In some technical solutions of the present disclosure, in the compound of general
formula (I-3), certain group is as defined below (unspecified groups are as defined above): when
the ring B is 3-10 membered monocyclic heterocyclyl, the 3-10 membered monocyclic
heterocyclyl is preferably 3-8 membered monocyclic heterocyclyl with “heteroatom selected
from one or more of N, O and S, and the number of the heteroatom being 1-4”, more preferably
4-6 membered monocyclic heterocyclyl with “heteroatom selected from one or more of N, O and

N

9

S, and the number of the heteroatom being 1-3”, e.g., 1

[0464] In some technical solutions of the present disclosure, in the compound of general
formula (I-3), certain group is as defined below (unspecified groups are as defined above): when
the ring B is 6-14 membered bridged heterocyclyl, the 6-14 membered bridged heterocyclyl is
preferably 6-14 membered bridged heterocyclyl with “heteroatom selected from one or more of
N, O and S, and the number of the heteroatom being 1-4”, more preferably 7-10 membered

bridged heterocyclyl with “heteroatom selected from one or more of N, O and S, and the number
A

@ “

avOT

[0465] In some technical solutions of the present disclosure, in the compound of general

of the heteroatom being 1-3”, e.g.,

formula (I-3), certain group is as defined below (unspecified groups are as defined above): when
the ring B is 6-14 membered fused heterocyclyl, the 6-14 membered fused heterocyclyl is
preferably 6-14 membered fused heterocyclyl with “heteroatom selected from one or more of N,
O and S, and the number of the heteroatom being 1-4”, more preferably 7-10 membered fused

heterocyclyl with “heteroatom selected from one or more of N, O and S, and the number of the
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T

N v
H]\$IH ;N;

e or v .

[0466] In some technical solutions of the present disclosure, in the compound of general

heteroatom being 1-37, e.g.,

formula (I-3), certain group is as defined below (unspecified groups are as defined above): when
the ring C is heteroaryl, the heteroaryl is preferably 6-14 membered heteroaryl with “heteroatom
selected from one or more of N, O and S, and the number of the heteroatom being 1-4”, more
preferably 5-6 membered monocyclic heteroaryl with “heteroatom selected from one or more of
HN /—\
N'Q S__N
N, O and S, and the number of the heteroatom being 1-37, g, -~~~ or «\|m/fv )
[0467] In some technical solutions of the present disclosure, in the compound of general
formula (I-3), certain group is as defined below (unspecified groups are as defined above): when
Ru1 is alkyl, the alkyl is preferably Ci-Cs alkyl, more preferably Ci-Ce alkyl, further preferably
Ci1-Cs alkyl, e.g., methyl, ethyl, propyl or isopropyl, further preferably methyl or ethyl.
[0468] In some technical solutions of the present disclosure, in the compound of general
formula (I-3), certain group is as defined below (unspecified groups are as defined above): when
R1 is alkoxy, the alkoxy is preferably Ci-Cs alkoxy, more preferably Ci1-Cs alkoxy, further
preferably Ci1-Cs alkoxy, e.g., methoxy, cthoxy, propoxy or isopropoxy, further preferably
methoxy.
[0469] In some technical solutions of the present disclosure, in the compound of general
formula (I-3), certain group is as defined below (unspecified groups are as defined above): when

Riis cycloalkyl, the cycloalkyl is preferably Cs-Cs cycloalkyl, more preferably C3-Cs cycloalkyl,
eg., _%<] or + C .

[0470] In some technical solutions of the present disclosure, in the compound of general
formula (I-3), certain group is as defined below (unspecified groups are as defined above): when
R1 is heterocyclyl, the heterocyclyl is preferably 3-8 membered monocyclic heterocyclyl with
“heteroatom selected from one or more of N, O and S, and the number of the heteroatom being

1-4”, more preferably 4-6 membered monocyclic heterocyclyl with “heteroatom selected from
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- O
one or more of N, O and S, and the number of the heteroatom being 1-37, e.g., EC s

\

OO W H@’ ) w_p C S
—g—N/_\NH
/

[0471] In some technical solutions of the present disclosure, in the compound of general
formula (I-3), certain group is as defined below (unspecified groups are as defined above): when
Ru is aryl, the aryl is preferably 6-10 membered aryl, more preferably phenyl.

[0472] In some technical solutions of the present disclosure, in the compound of general
formula (I-3), certain group is as defined below (unspecified groups are as defined above): when
R1 is heteroaryl, the heteroaryl is preferably 5-10 membered heteroaryl with “heteroatom
selected from one or more of N, O and S, and the number of the heteroatom being 1-4”, more

preferably 5-6 membered heteroaryl with “heteroatom selected from one or more of N, O and S,

AO EQ /EQ HN”

and the number of the heteroatom being 1-3”, e.g.,

H
X N
Jr

or

[0473] In some technical solutions of the present disclosure, in the compound of general
formula (I-3), certain group is as defined below (unspecified groups are as defined above): when
the heterocyclyl, or heteroaryl is optionally further substituted with alkyl, the alkyl is preferably
C1-Cs alkyl, more preferably Ci-Cs alkyl, further preferably Ci-Cs alkyl, e.g., methyl, cthyl,
propyl or isopropyl, further preferably methyl.

[0474] In some technical solutions of the present disclosure, in the compound of general
formula (I-3), certain group is as defined below (unspecified groups are as defined above): when
the aryl is optionally further substituted with alkoxy, the alkoxy is preferably Ci-Cs alkoxy, more
preferably Ci1-Ce alkoxy, further preferably Ci-Cs alkoxy, e.g., methoxy, ethoxy, propoxy or
isopropoxy, further preferably methoxy.

[0475] In some technical solutions of the present disclosure, in the compound of general

formula (I-3), certain group is as defined below (unspecified groups are as defined above): when
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Rz is alkyl, the alkyl is preferably Ci1-Cs alkyl, more preferably Ci-Cs alkyl, further preferably
Ci1-Cs alkyl, e.g., methyl, ethyl, propyl or isopropyl, further preferably methyl or ethyl.

[0476] In some technical solutions of the present disclosure, in the compound of general
formula (I-3), certain group is as defined below (unspecified groups are as defined above): when
Rz is heterocyclyl, the heterocyclyl is preferably 3-8 membered monocyclic heterocyclyl with
“heteroatom selected from one or more of N, O and S, and the number of the heteroatom being
1-4”, more preferably 4-6 membered monocyclic heterocyclyl with “heteroatom selected from

/N

-$-N O
one or more of N, O and S, and the number of the heteroatom being 1-37, e.g., § /.

[0477] In some technical solutions of the present disclosure, in the compound of general

formula (I-3), certain group is as defined below (unspecified groups are as defined above): when

R2 is -(CH2)n1SRaa, the -(CH2)a1SRaa is preferably Z

[0478] In some technical solutions of the present disclosure, in the compound of general
formula (I-3), certain group is as defined below (unspecified groups are as defined above): when
Rz is alkyl, the alkyl is optionally further substituted with unsubstituted alkoxy, the alkoxy is
preferably Ci1-Cs alkoxy, more preferably Ci1-Ce alkoxy, further preferably Ci-Cs alkoxy, e.g.,
methoxy, ethoxy, propoxy or isopropoxy, further preferably methoxy.

[0479] In some technical solutions of the present disclosure, in the compound of general
formula (I-3), certain group is as defined below (unspecified groups are as defined above): when
Rz is alkyl, the alkyl is optionally further substituted with substituted or unsubstituted
heterocyclyl, the heterocyclyl is preferably 3-8 membered monocyclic heterocyclyl with
“heteroatom selected from one or more of N, O and S, and the number of the heteroatom being

1-4”, more preferably 4-6 membered monocyclic heterocyclyl with “heteroatom selected from

4N NH
one or more of N, O and S, and the number of the heteroatom being 1-37, e.g., ~—" or
4N O
/.

[0480] In some technical solutions of the present disclosure, in the compound of general
formula (I-3), certain group is as defined below (unspecified groups are as defined above): when

the heterocyclyl is optionally further substituted with alkyl, the alkyl is preferably Ci-Cs alkyl,
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more preferably Ci1-Ces alkyl, further preferably Ci1-Cs alkyl, e.g., methyl, ethyl, propyl or
isopropyl, further preferably methyl.

[0481] In some technical solutions of the present disclosure, in the compound of general
formula (I-3), certain group is as defined below (unspecified groups are as defined above): when
R3 is alkyl, the alkyl is preferably Ci1-Cs alkyl, more preferably Ci-Cs alkyl, further preferably
C1-Cs alkyl, e.g., methyl, ethyl, propyl or isopropyl, further preferably methyl or ethyl.

[0482] In some technical solutions of the present disclosure, in the compound of general
formula (I-3), certain group is as defined below (unspecified groups are as defined above): when
R3 is hydroxyalkyl, the alkyl is preferably Ci-Cs hydroxyalkyl, more preferably Ci1-Cs
hydroxyalkyl, further preferably Ci-Cs hydroxyalkyl, e.g., hydroxymethyl, hydroxyethyl,
hydroxypropyl or hydroxyisopropyl, further preferably hydroxymethyl.

[0483] In some technical solutions of the present disclosure, in the compound of general
formula (I-3), certain group is as defined below (unspecified groups are as defined above): when
Rua is alkyl, the alkyl is preferably Ci1-Cs alkyl, more preferably C1-Cs alkyl, further preferably
C1-Cs alkyl, e.g., methyl, ethyl, propyl or isopropyl, further preferably methyl.

[0484] In some technical solutions of the present disclosure, the compound of formula (I) is

preferably a compound of formula (I-4):

L{ Ry
(RS)y@
L, /NY L,
|

N
| TR,
[0485] (1-4)

[0486] wherein, L1 is selected from  alkylene, -(CH2)u1C(O)CH2)mi1-, -
(CH2)n1C(O)CH2)m1NRza( CH2)m2-, or -(CH2)a1S(O)m1-;
[0487] Riis selected from halogen, cyano, alkyl, alkoxy, heterocyclyl, or heteroaryl; the alkyl
is optionally further substituted with halogen or alkoxy; the heterocyclyl is optionally further
substituted with cyano;
[0488] when L1 is -(CH2)a1C(O)(CH2)m1-, R1 is alkyl, heterocyclyl, or heteroaryl; the alkyl is
optionally further substituted with halogen; the heterocyclyl or heteroaryl is optionally further
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substituted with alkyl;

[0489] Lo, L3, R, R3, ring B, ring C, x and y are as defined above.

[0490] In some technical solutions of the present disclosure, in the compound of general
formula (I-4), certain groups are as defined below (unspecified groups are as defined above):
[0491] L: is selected from alkylene, -(CH2)u1C(O)(CH2)m1-, -
(CH2)n1C(O)CH2)m1NRza( CH2)m2-, or -(CH2)a1S(O)m1-;

[0492] Riis selected from halogen, cyano, alkyl, alkoxy, heterocyclyl, or heteroaryl; the alkyl
is optionally further substituted with halogen or alkoxy; the heterocyclyl is optionally further
substituted with cyano;

[0493] when L1 is -(CH2)a1C(O)(CH2)m1-, R1 is alkyl, heterocyclyl, or heteroaryl; the alkyl is
optionally further substituted with halogen; the heterocyclyl or heteroaryl is optionally further
substituted with alkyl;

[0494] Lo is -NRus-;

[0495] R4 is selected from hydrogen atom, or alkyl;

[0496] Lsis -NH-;

[0497] ring B is selected from 3-10 membered monocyclic heterocyclyl, 6-14 membered
bridged heterocyclyl, or 6-14 membered fused heterocyclyl;

[0498] ring C is heteroaryl;

[0499] Razis selected from hydrogen atom, alkyl, alkoxy, halogen, cycloalkyl, heterocyclyl, aryl,
heteroaryl, -(CH2)n1ORce, or -(CH2)n1NRaaRbb; the alkyl is optionally further substituted with
heterocyclyl unsubstituted or substituted with alkyl; the alkoxy is optionally further substituted
with unsubstituted alkoxy, heterocyclyl unsubstituted or substituted with alkyl, or unsubstituted
heteroaryl; the heterocyclyl is optionally further substituted with unsubstituted alkyl,
unsubstituted alkoxy, or amino substituted with alkyl; the heteroaryl is optionally further
substituted with alkyl unsubstituted or substituted with halogen, unsubstituted alkoxy, or
unsubstituted cycloalkyl;

[0500] Ruaa and Rub are identical or different and are cach independently selected from hydrogen
atom, or alkyl; the alkyl is optionally further substituted with heterocyclyl unsubstituted or
substituted with alkyl, or unsubstituted heteroaryl;

[0501] Recis heterocyclyl; the heterocyclyl is optionally further substituted with unsubstituted

alkyl:
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[0502] Rsis selected from hydrogen atom, alkyl, or hydroxyalkyl.

[0503] In some technical solutions of the present disclosure, in the compound of general
formula (I-4), certain groups are as defined below (unspecified groups are as defined above):
[0504] L: is selected from alkylene, -(CH2)u1C(O)(CH2)m1-, -
(CH2)n1C(O)CH2)m1NRza( CH2)m2-, or -(CH2)a1S(O)m1-;

[0505] Ri is selected from halogen, cyano, alkyl, heterocyclyl, or heteroaryl; the alkyl is
optionally further substituted with halogen or alkoxy; the heterocyclyl is optionally further
substituted with cyano; the heteroaryl is optionally further substituted with alkyl;

[0506] when L1 is -(CH2)a1C(O)(CH2)m1-, R1 is alkyl, heterocyclyl, or heteroaryl; the alkyl is
optionally further substituted with halogen; the heterocyclyl or heteroaryl is optionally further
substituted with alkyl;

[0507] Lo is -NRas-;

[0508] R4 is selected from hydrogen atom, or alkyl;

[0509] Lsis -NH-;

[0510] ring B is selected from 3-10 membered monocyclic heterocyclyl, 6-14 membered
bridged heterocyclyl, or 6-14 membered fused heterocyclyl;

[0511] ring C is heteroaryl;

[0512] Rzis selected from hydrogen atom, alkyl, alkoxy, halogen, cycloalkyl, heterocyclyl, aryl,
or heteroaryl; the heteroaryl is optionally further substituted with unsubstituted alkyl,
unsubstituted alkoxy, or unsubstituted cycloalkyl;

[0513] Rsis selected from hydrogen atom, alkyl, or hydroxyalkyl.

[0514] In some technical solutions of the present disclosure, in the compound of general
formula (I-4), certain groups are as defined below (unspecified groups are as defined above):
[0515] L: is selected from  Ci1-C4  alkylene, -(CH2)u1C(O)Y(CH2)m1-, -
(CH2)n1C(O)CH2)m1NRza( CH2)m2-, or -(CH2)a1S(O)m1-;

[0516] Ruiis selected from halogen, cyano, C1-Cs alkyl, 4-6 membered monocyclic heterocyclyl
with “heteroatom selected from one or more of N, O and S, and the number of the heteroatom
being 1-37, or 5-6 membered monocyclic heteroaryl with “heteroatom selected from one or more
of N, O and S, and the number of the heteroatom being 1-37; the C1-Cs alkyl is optionally further
substituted with halogen or C1-Cs alkoxy; the heterocyclyl is optionally further substituted with
cyano; the heteroaryl is optionally further substituted with C1-Cs alkyl;
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[0517] when Li is -(CH2)n1C(O)CH2)mi1-, R1 is C1-C3 alkyl, 4-6 membered monocyclic
heterocyclyl with “heteroatom selected from one or more of N, O and S, and the number of the
heteroatom being 1-3”, or 5-6 membered monocyclic heteroaryl with “heteroatom selected from
one or more of N, O and S, and the number of the heteroatom being 1-37; the Ci-Cs alkyl is
optionally further substituted with halogen; the heterocyclyl or heteroaryl is optionally further
substituted with C1-Cs alkyl;

[0518] Lo is -NRus-;

[0519] R4 is selected from hydrogen atom, or C1-Cs alkyl;

[0520] Lsis -NH-;

[0521] ring B is seclected from 4-6 membered monocyclic heterocyclyl with “heteroatom
selected from one or more of N, O and S, and the number of the heteroatom being 1-37, 7-10
membered bridged heterocyclyl with “heteroatom selected from one or more of N, O and S, and
the number of the heteroatom being 1-37, or 7-10 membered fused heterocyclyl with “heteroatom
selected from one or more of N, O and S, and the number of the heteroatom being 1-37;

[0522] ring C is 5-6 membered monocyclic heteroaryl with “heteroatom selected from one or
more of N, O and S, and the number of the heteroatom being 1-37;

[0523] Rz is selected from hydrogen atom, Ci1-Cs alkyl, Ci-Cs alkoxy, halogen, cycloalkyl, 4-6
membered monocyclic heterocyclyl with “heteroatom selected from one or more of N, O and S,
and the number of the heteroatom being 1-3”, 6-10 membered aryl, or 5-6 membered heteroaryl
with “heteroatom selected from one or more of N, O and S, and the number of the heteroatom
being 1-37; the heteroaryl is optionally further substituted with one or more substituents selected
from unsubstituted Ci-Cs alkyl, unsubstituted Ci-Cs alkoxy, or unsubstituted 4-6 membered
monocyclic heterocyclyl with “heteroatom selected from one or more of N, O and S, and the
number of the heteroatom being 1-37;

[0524] Rs is selected from hydrogen atom, C1-Cs alkyl, or C1-Cs hydroxyalkyl.

[0525] Liis alkylene, or -(CH2)a1S(O)m1-;

[0526] Riis cyano, or heterocyclyl; the heterocyclyl is optionally further substituted with cyano;
[0527] Lais -NH-;

[0528] Lsis -NH-;

[0529] Rz is selected from hydrogen atom, halogen, or alkoxy;

[0530] Rs is selected from hydrogen atom, or alkyl.

71

Date Recgue/Date Received 2021-05-28



CA 03121408 2021-05-28

[0531] In some technical solutions of the present disclosure, in the compound of general
formula (I-4), certain group is as defined below (unspecified groups are as defined above): when
L1 is alkylene, the alkylene is preferably Ci1-Cs alkylene, e.g., -CHz-, -(CH2)2-, -(CH2)3- or -
(CH2)s-, more preferably -CHz-, or -(CH2)2-.

[0532] In some technical solutions of the present disclosure, in the compound of general
formula (I-4), certain group is as defined below (unspecified groups are as defined above): when
L1 is -(CH2)n1C(O)(CH2)m1-, the -(CH2)n1C(O)(CH2)m1- is preferably -C(O)-, -C(O)CHz-, or -
CH2C(O)-.

[0533] In some technical solutions of the present disclosure, in the compound of general
formula (I-4), certain group is as defined below (unspecified groups are as defined above): when
L1 is -(CH2)a1C(O)(CH2)m1NRaa(CH2)m2-, the -(CH2)a1C(O)(CH2)m1NRaa( CH2)me- is preferably -
C(O)CH2NH-, or -C(O)CH2N(CH3)-.

[0534] In some technical solutions of the present disclosure, in the compound of general
formula (I-4), certain group is as defined below (unspecified groups are as defined above): when
L1 is -(CH2)n1S(O)m1-, the -(CH2)u1S(O)m1- is preferably -S(O)s-.

[0535] In some technical solutions of the present disclosure, in the compound of general
formula (I-4), certain group is as defined below (unspecified groups are as defined above): when
R4 is alkyl, the alkyl is preferably Ci-Cs alkyl, more preferably Ci-Ce alkyl, further preferably
Ci1-Cs alkyl, e.g., methyl, ethyl, propyl or isopropyl, further preferably methyl.

[0536] In some technical solutions of the present disclosure, in the compound of general
formula (I-4), certain group is as defined below (unspecified groups are as defined above): when
the ring B is 3-10 membered monocyclic heterocyclyl, the 3-10 membered monocyclic
heterocyclyl is preferably 3-8 membered monocyclic heterocyclyl with “heteroatom selected
from one or more of N, O and S, and the number of the heteroatom being 1-4”, more preferably
4-6 membered monocyclic heterocyclyl with “heteroatom selected from one or more of N, O and

N

Q.

S, and the number of the heteroatom being 1-3”, e.g., 1~

[0537] In some technical solutions of the present disclosure, in the compound of general
formula (I-4), certain group is as defined below (unspecified groups are as defined above): when

the ring B is 6-14 membered bridged heterocyclyl, the 6-14 membered bridged heterocyclyl is
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preferably 6-14 membered bridged heterocyclyl with “heteroatom selected from one or more of
N, O and S, and the number of the heteroatom being 1-4”, more preferably 7-10 membered

bridged heterocyclyl with “heteroatom selected from one or more of N, O and S, and the number
AN
D O
o OF

[0538] In some technical solutions of the present disclosure, in the compound of general

of the heteroatom being 1-3”, e.g.,

formula (I-4), certain group is as defined below (unspecified groups are as defined above): when
the ring B is 6-14 membered fused heterocyclyl, the 6-14 membered fused heterocyclyl is
preferably 6-14 membered fused heterocyclyl with “heteroatom selected from one or more of N,
O and S, and the number of the heteroatom being 1-4”, more preferably 7-10 membered fused
heterocyclyl with “heteroatom selected from one or more of N, O and S, and the number of the

T
H||- ‘IIH ;N;

heteroatom being 1-37, e.g., e or

[0539] In some technical solutions of the present disclosure, in the compound of general
formula (I-4), certain group is as defined below (unspecified groups are as defined above): when
the ring C is heteroaryl, the heteroaryl is preferably 6-14 membered heteroaryl with “heteroatom
selected from one or more of N, O and S, and the number of the heteroatom being 1-4”, more
preferably 5-6 membered monocyclic heteroaryl with “heteroatom selected from one or more of
HIN? S/:\N
N _
N, O and S, and the number of the heteroatom being 1-37, g, ~~ or I )
[0540] In some technical solutions of the present disclosure, in the compound of general
formula (I-4), certain group is as defined below (unspecified groups are as defined above): when
Ru1 is halogen, the halogen is preferably fluorine.
[0541] In some technical solutions of the present disclosure, in the compound of general
formula (I-4), certain group is as defined below (unspecified groups are as defined above): when
R1 is alkyl, the alkyl is preferably Ci1-Cs alkyl, more preferably Ci-Cs alkyl, further preferably
Ci1-Cs alkyl, e.g., methyl, ethyl, propyl or isopropyl, further preferably methyl or ethyl.
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[0542] In some technical solutions of the present disclosure, in the compound of general
formula (I-4), certain group is as defined below (unspecified groups are as defined above): when
R1 is alkoxy, the alkoxy is preferably Ci-Cs alkoxy, more preferably Ci1-Cs alkoxy, further
preferably Ci1-Cs alkoxy, e.g., methoxy, cthoxy, propoxy or isopropoxy, further preferably
methoxy or ethoxy.

[0543] In some technical solutions of the present disclosure, in the compound of general
formula (I-4), certain group is as defined below (unspecified groups are as defined above): when
R1 is heterocyclyl, the heterocyclyl is preferably 3-8 membered monocyclic heterocyclyl with
“heteroatom selected from one or more of N, O and S, and the number of the heteroatom being

1-4”, more preferably 4-6 membered monocyclic heterocyclyl with “heteroatom selected from

) -$-N
one or more of N, O and S, and the number of the heteroatom being 1-37, e.g., % O )

[0544] In some technical solutions of the present disclosure, in the compound of general
formula (I-4), certain group is as defined below (unspecified groups are as defined above): when
R1 is heteroaryl, the heteroaryl is preferably 5-10 membered heteroaryl with “heteroatom
selected from one or more of N, O and S, and the number of the heteroatom being 1-4”, more

preferably 5-6 membered heteroaryl with “heteroatom selected from one or more of N, O and S,
| f\j
Z §Z
= , NS or X .

[0545] In some technical solutions of the present disclosure, in the compound of general

and the number of the heteroatom being 1-37, e.g.,

formula (I-4), certain group is as defined below (unspecified groups are as defined above): when
Rz is alkyl, the alkyl is preferably Ci1-Cs alkyl, more preferably Ci-Cs alkyl, further preferably
Ci1-Cs alkyl, e.g., methyl, ethyl, propyl or isopropyl, further preferably methyl or ethyl.

[0546] In some technical solutions of the present disclosure, in the compound of general
formula (I-4), certain group is as defined below (unspecified groups are as defined above): when
Rz is alkoxy, the alkoxy is preferably Ci-Cs alkoxy, more preferably Ci1-Cs alkoxy, further
preferably Ci1-Cs alkoxy, e.g., methoxy, cthoxy, propoxy or isopropoxy, further preferably
methoxy or ethoxy.

[0547] In some technical solutions of the present disclosure, in the compound of general
formula (I-4), certain group is as defined below (unspecified groups are as defined above): when

Rz is halogen, the halogen is preferably fluorine, chlorine or bromine.
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[0548] In some technical solutions of the present disclosure, in the compound of general
formula (I-4), certain group is as defined below (unspecified groups are as defined above): when
Rz is heterocyclyl, the heterocyclyl is preferably 3-8 membered monocyclic heterocyclyl with
“heteroatom selected from one or more of N, O and S, and the number of the heteroatom being

1-4”, more preferably 4-6 membered monocyclic heterocyclyl with “heteroatom selected from

one or more of N, O and S, and the number of the heteroatom being 1-37, e.g., _§<>O s
/N

_gﬁNH ’ %NQ —%NO’ -§—NC> " -§—N\_/O.

[0549] In some technical solutions of the present disclosure, in the compound of general
formula (I-4), certain group is as defined below (unspecified groups are as defined above): when
Rz is aryl, the aryl is preferably 6-10 membered aryl, more preferably phenyl.

[0550] In some technical solutions of the present disclosure, in the compound of general
formula (I-4), certain group is as defined below (unspecified groups are as defined above): when
R2 is heteroaryl, the heteroaryl is preferably 5-10 membered heteroaryl with “heteroatom
selected from one or more of N, O and S, and the number of the heteroatom being 1-4”, more
preferably 5-6 membered heteroaryl with “heteroatom selected from one or more of N, O and S,

|
\
NG N HENF N-NH

and the number of the heteroatom being 1-3, e.g.,

| |
'STEY
\\’S,or \ N,

[0551] In some technical solutions of the present disclosure, in the compound of general

formula (I-4), certain group is as defined below (unspecified groups are as defined above): when

H | O H N~
N .N .
Rz is -(CH2)a1NRaaRob, -(CH2)a1NRzaRub is preferably AN , K V/:/ , %Nﬁ ,

N

UG NUGIINYG]

[0552] In some technical solutions of the present disclosure, in the compound of general
formula (I-4), certain group is as defined below (unspecified groups are as defined above): when

R2 is alkyl, and the alkyl is optionally further substituted with substituted or unsubstituted
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heterocyclyl, then the heterocyclyl is preferably 3-8 membered monocyclic heterocyclyl with
“heteroatom selected from one or more of N, O and S, and the number of the heteroatom being

1-4”, more preferably 4-6 membered monocyclic heterocyclyl with “heteroatom selected from

N NH
one or more of N, O and S, and the number of the heteroatom being 1-3”, e.g., —~ or
4N O

/.

[0553] In some technical solutions of the present disclosure, in the compound of general
formula (I-4), certain group is as defined below (unspecified groups are as defined above): when
Rz is alkoxy, and the alkoxy is optionally further substituted with unsubstituted alkoxy, then the
unsubstituted alkoxy is preferably Ci1-Cs alkoxy, more preferably Ci1-Cs alkoxy, further
preferably Ci1-Cs alkoxy, e.g., methoxy, cthoxy, propoxy or isopropoxy, further preferably
methoxy.

[0554] In some technical solutions of the present disclosure, in the compound of general
formula (I-4), certain group is as defined below (unspecified groups are as defined above): when
Rz is alkoxy, and the alkoxy is optionally further substituted with heterocyclyl unsubstituted or
substituted with alkyl, then the heterocyclyl is preferably 3-8 membered monocyclic heterocyclyl
with “heteroatom selected from one or more of N, O and S, and the number of the heteroatom

being 1-4”, more preferably 4-6 membered monocyclic heterocyclyl with “heteroatom selected

) - o)

from one or more of N, O and S, and the number of the heteroatom being 1-3”, e.g., EC
- NH

or EC i

[0555] In some technical solutions of the present disclosure, in the compound of general
formula (I-4), certain group is as defined below (unspecified groups are as defined above): when
Rz is alkoxy, and the alkoxy is optionally further substituted with heterocyclyl unsubstituted or
substituted with alkyl, then the alkyl is preferably Ci1-Cs alkyl, more preferably C1-Cs alkyl,
further preferably C1-Cs alkyl, e.g., methyl, ethyl, propyl or isopropyl, further preferably methyl.
[0556] In some technical solutions of the present disclosure, in the compound of general
formula (I-4), certain group is as defined below (unspecified groups are as defined above): when
Rz is alkoxy, and the alkoxy is optionally further substituted with unsubstituted heteroaryl, the

heteroaryl is preferably 5-10 membered heteroaryl with “heteroatom selected from one or more
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of N, O and S, and the number of the heteroatom being 1-4”, more preferably 5-6 membered

heteroaryl with “heteroatom selected from one or more of N, O and S, and the number of the

N

~

heteroatom being 1-3, e.g., NS

[0557] In some technical solutions of the present disclosure, in the compound of general
formula (I-4), certain group is as defined below (unspecified groups are as defined above): when
Rz is heterocyclyl, and the heterocyclyl is optionally further substituted with unsubstituted alkyl,
then the alkyl is preferably Ci-Cs alkyl, more preferably Ci-Cs alkyl, further preferably Ci-Cs
alkyl, e.g., methyl, ethyl, propyl or isopropyl, further preferably methyl.

[0558] In some technical solutions of the present disclosure, in the compound of general
formula (I-4), certain group is as defined below (unspecified groups are as defined above): when
R2is heterocyclyl, and the heterocyclyl is optionally further substituted with unsubstituted alkoxy,
then the alkoxy is preferably C1-Cs alkoxy, more preferably C1-Cs alkoxy, further preferably Ci-
Cs alkoxy, e.g., methoxy, ethoxy, propoxy or isopropoxy, further preferably methoxy.

[0559] In some technical solutions of the present disclosure, in the compound of general
formula (I-4), certain group is as defined below (unspecified groups are as defined above): when
Rz is heterocyclyl, and the heterocyclyl is optionally further substituted with amino substituted
with alkyl, then the alkyl is preferably Ci1-Cs alkyl, more preferably Ci1-Cs alkyl, further
preferably Ci1-Cs alkyl, e.g., methyl, ethyl, propyl or isopropyl, further preferably methyl.
[0560] In some technical solutions of the present disclosure, in the compound of general
formula (I-4), certain group is as defined below (unspecified groups are as defined above): when
Rz is heteroaryl, and the heteroaryl is optionally further substituted with alkyl unsubstituted or
substituted with halogen, then the alkyl is preferably C1-Cs alkyl, more preferably C1-Cs alkyl,
further preferably C1-Cs alkyl, e.g., methyl, ethyl, propyl or isopropyl, further preferably methyl.
[0561] In some technical solutions of the present disclosure, in the compound of general
formula (I-4), certain group is as defined below (unspecified groups are as defined above): when
Rz is heteroaryl, and the heteroaryl is optionally further substituted with alkyl unsubstituted or
substituted with halogen, then the halogen is preferably fluorine.

[0562] In some technical solutions of the present disclosure, in the compound of general
formula (I-4), certain group is as defined below (unspecified groups are as defined above): when

Rz is heteroaryl, and the heteroaryl is optionally further substituted with unsubstituted alkoxy,

77

Date Recgue/Date Received 2021-05-28



CA 03121408 2021-05-28

then the alkoxy is preferably C1-Cs alkoxy, more preferably C1-Cs alkoxy, further preferably Ci-
Cs alkoxy, e.g., methoxy, ethoxy, propoxy or isopropoxy, further preferably methoxy.

[0563] In some technical solutions of the present disclosure, in the compound of general
formula (I-4), certain group is as defined below (unspecified groups are as defined above): when

Rzis heteroaryl, and the heteroaryl is optionally further substituted with unsubstituted cycloalkyl,

then the cycloalkyl is preferably Cs3-Cs cycloalkyl, more preferably C3-Cs cycloalkyl, e.g., _24 .

[0564] In some technical solutions of the present disclosure, in the compound of general
formula (I-4), certain group is as defined below (unspecified groups are as defined above): when
R and Rub are independently alkyl, the alkyl is preferably C1-Cs alkyl, more preferably C1-Cs
alkyl, further preferably C1-Cs alkyl, e.g., methyl, ethyl, propyl or isopropyl, further preferably
methyl.

[0565] In some technical solutions of the present disclosure, in the compound of general
formula (I-4), certain group is as defined below (unspecified groups are as defined above): when
Raa and Rubv are independently alkyl, and the alkyl is optionally further substituted with
heterocyclyl unsubstituted or substituted with alkyl, then the heterocyclyl is preferably 3-8
membered monocyclic heterocyclyl with “heteroatom selected from one or more of N, O and S,
and the number of the heteroatom being 1-4”, more preferably 4-6 membered monocyclic

heterocyclyl with “heteroatom selected from one or more of N, O and S, and the number of the

- - NH - (0] -CNH
heteroatom being 1-37, e.g., §<>O, §<> s EC or § )

[0566] In some technical solutions of the present disclosure, in the compound of general
formula (I-4), certain group is as defined below (unspecified groups are as defined above): when
Raa and Rub are independently alkyl, the alkyl is optionally further substituted with heterocyclyl
unsubstituted or substituted with alkyl, the alkyl is preferably C1-Cs alkyl, more preferably Ci-
Cs alkyl, further preferably Ci1-Cs alkyl, e.g., methyl, ethyl, propyl or isopropyl, further
preferably methyl.

[0567] In some technical solutions of the present disclosure, in the compound of general
formula (I-4), certain group is as defined below (unspecified groups are as defined above): when
Raa and Rub are independently alkyl, the alkyl is optionally further substituted with unsubstituted
heteroaryl, the heteroaryl is preferably 5-10 membered heteroaryl with “heteroatom selected

from one or more of N, O and S, and the number of the heteroatom being 1-4”, more preferably

78

Date Recgue/Date Received 2021-05-28



CA 03121408 2021-05-28

5-6 membered heteroaryl with “heteroatom selected from one or more of N, O and S, and the

N

~

) =
number of the heteroatom being 1-3, e.g., 4

[0568] In some technical solutions of the present disclosure, in the compound of general
formula (I-4), certain group is as defined below (unspecified groups are as defined above): when
R3 is alkyl, the alkyl is preferably Ci1-Cs alkyl, more preferably Ci-Cs alkyl, further preferably
C1-Cs alkyl, e.g., methyl, ethyl, propyl or isopropyl, further preferably methyl or ethyl.

[0569] In some technical solutions of the present disclosure, in the compound of general
formula (I-4), certain group is as defined below (unspecified groups are as defined above): when
R3 is hydroxyalkyl, the alkyl is preferably Ci-Cs hydroxyalkyl, more preferably Ci1-Cs
hydroxyalkyl, further preferably Ci-Cs hydroxyalkyl, e.g., hydroxymethyl, hydroxyethyl,
hydroxypropyl or hydroxyisopropyl, further preferably hydroxymethyl.

[0570] In some technical solutions of the present disclosure, the compound of formula (I) may

be any one of the following structures,

NS
N
HN HN NH
HN_ _N. _NH
N\\ ‘ Sy | Y HN N\\rNH HN__N_NH
N =N ‘ N ‘ N
HN_ N_ _NH 7 7
g
N OMe Br cl F
4 169 170 171 172
oN
K\CN (\CN
(\CN . HN N (\CN HN {
HN N N \ N \ N Ny
\ N X AN
Ny Ne HN._N__NH
HN._ _N. _NH
N N\\KNH HN |N\\(NH | S i N\YNH | N
cl | _N ~N =N L
Cl cl = i
175 176 177 178 N 179
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HN.__N___NH AN Ny -NH

HN NYNH HN.__N.__NH HN__Ng NH A | e
| ‘ =~ | Y | N N

~N N ~N Z
226 227 228 231 232

/ F CN
HO CN
i/ © 5
0=5

233 234 235 238 300

310 or 311

[0571] In some technical solutions of the present disclosure, the compound of formula (I) is

preferably a compound of formula (I-5):

l{l
I
o
o)
Ly |N\ L,
= Ryq
RZa |
N
N RZc
RZb
[0572] (-5

[0573] wherein,

[0574] Rozais hydrogen atom, cyano, alkyl or alkoxy;
[0575] Rab is hydrogen atom or cyano;

[0576] Rocis hydrogen atom or halogen;
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[0577] Roais hydrogen atom or hydroxyl,
[0578] nis 1 or2;
[0579] L, Lo, L3, Ry, R3, ring C, y are as defined above.

[0580] In some technical solutions of the present disclosure, the compound of formula (I-5) is

r\CN
Jn

preferably a compound of formula (I-5-1),

HN N
/\
N
HN N NH
| ~
R2d
RZa ‘
Ny
RZc
RZb
[0581] (-1

[0582] wherein, n, R2a, R2b, Roc and Roa are as defined above.
[0583] In some technical solutions of the present disclosure, the compound of formula (I) may

be any one of the following structures,

HN N o CN CN
HN_ N_ _NH
| AN ANy NH HN NH HN NH
_ | | ~ | ~
| = __ _OH P
Ny N | |
96 N F Nx Nx
CN 97 98 99
(\CN (\CN
HN N HN N
N ) N )
S N
HN_ N_ _NH HN_ N_ _NH
B B
\O = ‘ NG b ‘
Ny~ 100 Ny~ 101

[0584] In some technical solutions of the present disclosure, in the compound of general

formula (I), certain groups are as defined below (unspecified groups are as defined above):
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Ls is selected from bond, or -C(O)NRuaa-;
Raa is selected from hydrogen atom, or alkyl.

In some technical solutions of the present disclosure, the compound of formula (I) is

preferably a compound of formula (I-6),

[0589]
[0590]
[0591]
[0592]
[0593]
[0594]
[0595]

hCN
Jn

N
(RS)y@
RCH
[0588] (1-6)

wherein, L2 is selected from -NH-;

Ls is selected from bond, or -C(O)NH-;

ring A is selected from 6-14 membered fused heteroaryl;
ring C is selected from heteroaryl;

yis 0, 1,2 or 3;

nis 1 or 2.

In some technical solutions of the present disclosure, the compound of formula (I) may

be the following structure,

[0597]

’l-|<N \ N
\
3
HN N NH
| ~
=
N | 146

[0596]

In some technical solutions of the present disclosure, the compound of formula (I) may

be a compound of formula (I-7):
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Ly Ry
o
(R3)y@
L; @/Lz

(Ry)x
[0598] (-7) :
N—NH
/
. . . . - VY
[0599] wherein, ring C is heteroaryl, and ring C is not 2&) ;

[0600] L1, L2, L3, R1, Rz, R3, ring A, x and y are as defined above.
[0601] In some technical solutions of the present disclosure, in the compound of general

formula (I-7), certain groups are as defined below (unspecified groups are as defined above):

N—NH
/
) - Vi
[0602] ring C is heteroaryl, and ring C is not ka) ;
[0603] L: is selected from alkylene, -(CH2)u1C(O)(CH2)m1-, -

(CH2)n1C(O)CH2)m1NRza( CH2)m2-, or -(CH2)a1S(O)m1-;

[0604] L: is sclected from oxygen atom, or -NR4-;

[0605] R4 is selected from hydrogen atom, or alkyl;

[0606] Ls is hydrogen atom;

[0607] ring A is 6-14 membered fused heteroaryl;

[0608] Ri1 is hydrogen atom, halogen, alkyl, cyano, or heterocyclyl; the heterocyclyl is
optionally further substituted with cyano;

[0609] R is hydrogen atom;

[0610] Rs is sclected from hydrogen atom, alkyl, hydroxyalkyl, cycloalkyl, -
(CH2)a1C(O)NR:aRwb, or -(CH2)a1S(0)m1NRazRub;

[0611] Ruaa and Rub are independently selected from hydrogen atom, or alkyl.

[0612] In some technical solutions of the present disclosure, in the compound of general

formula (I-7), certain group are as defined below (unspecified groups are as defined above):

N—NH
/
[0613] ring C is heteroaryl, and ring C is not %v ;
[0614] L: is selected from alkylene, -(CH2)u1C(O)(CH2)m1-, -
(CH2)n1C(O)CH2)m1NRaa(CH2)m2-;
85
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Lz is selected from oxygen atom, or -NR4-;

R4 is selected from hydrogen atom, or alkyl;

L3 is hydrogen atom;

ring A is 6-14 membered fused heteroaryl;

R1 is hydrogen atom, halogen, alkyl, cyano, or heterocyclyl;

[0620]
[0621]
[0622]
[0623]

Rz is hydrogen atom;

Rs is selected from hydrogen atom, alkyl, hydroxyalkyl, -(CH2)a1C(O)NRaaRub;

Ra. and Rup are independently selected from hydrogen atom, or alkyl.

In some technical solutions of the present disclosure, in the compound of general
formula (I-7), certain group is as defined below (unspecified groups are as defined above): when
the ring C is heteroaryl, the heteroaryl is preferably 6-14 membered heteroaryl with “heteroatom
selected from one or more of N, O and S, and the number of the heteroatom being 1-4”, more
preferably 5-6 membered monocyclic heteroaryl with “heteroatom selected from one or more of

N, O and S, and the number of the heteroatom being 1-3”. The 5-6 membered monocyclic

T L 4 NN Y
S/N NYS SYN NYN N__~ NYN Nw/
heteroaryl is preferably «w~ | ww | ww | w0 o | ww O )

[0624] In some technical solutions of the present disclosure, the compound of formula (I) may

be any one of the following structures,

S__N S__N N Y N

,I N_NH ,]N/ N HN._N_NH HN |N\ NH HN._N__NH
® ® _ _ L
N\|1 N\|2 N\|23 N\‘24 N\|25

<
| P | P | P | P _
| | | |
N 2 Ns~ 27 N> 28 Nx~ 29 Nx~ 30
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SY/N SN SN N N
HN.__N._NH ,_m\l/ N NH Fm\,/ N NH HN._N__NH HN._N_

L | = = Z

N |31 L " N . NS o, N |35

i ‘
N__~ g N__~ X
N~ Y HN._N._NH
HN |N\ NH HN__N N HN |N\ NH HN ‘N\ NH >
o o
7 | | N
N
Na ' 36 N\|37 No” 38 S~ 430 160

NY Y v

HN._N_NH HN Ny HN. N HN-_N___NH HN__N__NH
= = | / _ -
e | N | N Ne Na
161 162 163 166 167

Ny 8
H\N( Ny
| =

N

168

[0625] In some technical solutions of the present disclosure, the compound of formula (I) may

be a compound of formula (I-8):

R
Ly
Rsa )n
HN
7\
Ny TRy,
L, NI,
=
N
[0626] (I-8) .

[0627] wherein, R3. and R3b are independently hydrogen atom, halogen, hydroxyl, cyano, alkyl,
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hydroxyalkyl, alkoxy, cycloalkyl, heterocyclyl or -(CH2)n1C(O)NRaaRuwb; the alkyl, cycloalkyl or
heterocyclyl is optionally further substituted with halogen, hydroxyl, unsubstituted alkyl;
[0628] Ru..and Rub are identical or different, and are cach independently selected from hydrogen
atom, or alkyl;

[0629] when R3. is methyl, R3b is not hydrogen atom;

[0630] Ri, L1, L2 and L3 are as defined above;

[0631] nis1or2.

[0632] In some technical solutions of the present disclosure, in the compound of general
formula (I-8), certain groups are as defined below (unspecified groups are as defined above):
[0633] Rs. and Rsp are independently hydrogen atom, halogen, hydroxyl, cyano, alkyl,
hydroxyalkyl, alkoxy, cycloalkyl, heterocyclyl or -(CH2)n1C(O)NRaaRuwb; the alkyl, cycloalkyl or
heterocyclyl is optionally further substituted with halogen, hydroxyl, unsubstituted alkyl;
[0634] Ru..and Rub are identical or different, and are cach independently selected from hydrogen
atom, or alkyl;

[0635] when Rs3. is methyl, R3b is not hydrogen atom;

[0636] L is selected from alkylene, or -(CH2)n1S(O)m1-;

[0637] Lo is -NRas-;

[0638] Lsis -NH-;

[0639] Ri is selected from cyano, or heterocyclyl; the heterocyclyl is optionally further
substituted with cyano;

[0640] nis 1 or?2.

[0641] In some technical solutions of the present disclosure, in the compound of general
formula (I-8), certain groups are as defined below (unspecified groups are as defined above):
[0642] Rs. and Rsp are independently hydrogen atom, halogen, alkyl, hydroxyalkyl, or
cycloalkyl;

[0643] when R3ais methyl, Rab is not hydrogen atom;

[0644] L is selected from alkylene;

[0645] Lo is -NH-;

[0646] Lsis -NH-;

[0647] Riis cyano;

[0648] nis 1 or?2.
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[0649] In some technical solutions of the present disclosure, the compound of formula (I) may

be any one of the following structures,

F
CN
£ F eN cFy [N Fo [N oN [N
HN— N HN-— N HN— N HN N HN N
Ny Ny Ny N ) Ny
HN HN NH
=

‘ N NH ‘ N\ NH HN | N\ HN N\ NH HN ‘ N\ NH
= = b7 ‘ = =
N | 6 N | 7 N | 8 N s | 9 Nx | 10
/
0 N
N en oN eN 7 eN
HN { N HN { N HN { N HN { N HN N
N\ N\ N\ N\ N\\
HN_ _N_ __NH HN_ _N__ _NH HN___N___NH HN_ _N_ _NH HN_ _N. _NH
» © © P »
= = = = =
N ‘ 1 N« | 12 N ‘ 13 Nx | 14 N | 15
o HO HO
en % en [ en oN [ en
HN { N HN { N HN { N HN { N HN { N
No N Ny N N
HN.__N___NH HN._ _N___NH HN.__N.__NH HN.__N.__NH HN._ _N___NH
® | » | »
= = 7 = =
N\|16 N\|17 N\|1s N\|19 N\‘zo
fe) CN ) /D/CN
HyN HN HO % ,N/D/ HO  §-N
o [ eN o [ oN o5 0 ©
sl s SRS
N N N Ny
HN___N.__NH
HN.___N._NH HN___N._NH HN |N\ N |
| P P | _ ‘
| | N N
Nx 2z N 22 >~ 128 129

[0650] In some technical solutions of the present disclosure, in the compound of general
formula (I), the compound of general formula (I) may be a compound of formula (I-9), certain

group is as defined below (unspecified groups are as defined above):
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T
(Rs)y !
L,

HN-|
7\
NQ
L, | Ny

=

Nx

[0651] (1-9)

B

[0652] wherein, ring B is selected from 3-10 membered monocyclic heterocyclyl, or 6-14
membered fused heterocyclyl;

[0653] Ri, Rs, L1, L2, L3 and y are as defined above.

[0654] In some technical solutions of the present disclosure, in the compound of general
formula (I-8), certain groups are as defined below (unspecified groups are as defined above):
[0655] ring B is selected from 3-10 membered monocyclic heterocyclyl, or 6-14 membered
fused heterocyclyl;

[0656] L is selected from alkylene, or -(CH2)n1S(O)m1-;

[0657] Lais -NH-;

[0658] Lsis -NH-;

[0659] Ri is selected from cyano, or heterocyclyl; the heterocyclyl is optionally further
substituted with cyano;

[0660] Rs is selected from hydrogen atom, or alkyl;

[0661] yisO,1or2.

[0662] In some technical solutions of the present disclosure, the compound of formula (I) may

be any one of the following structures,

(\CN eN o
N N N 0=5-N CN
N ) HN N
HN\ [ [0 S— H X N
N HN_ _N_ _NH
- | HN.__N.__NH
HN___N_ _NH x \
| > | N
= N Ne ‘
Ny I s 312 or 313

[0663] In some technical solutions of the present disclosure, the compound of general formula
(I) may be a compound of formula (I-10), certain groups are as defined below (unspecified

groups are as defined above):
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R
Ly
|
. N(Rs)y ln
.
/Q
N
L, |N\ L,

1

[0664] (I-10)

[0665] wherein, L2 is selected from oxygen atom, or -NR4-;

[0666] Ruis alkyl;

[0667] Ri, Rs, L1, L3 and y are as defined above.

[0668] In some technical solutions of the present disclosure, in the compound of general
formula (I-10), certain groups are as defined below (unspecified groups are as defined above):
[0669] L2 is sclected from oxygen atom, or -NR4-;

[0670] Ruis alkyl;

[0671] L is selected from alkylene, or -(CH2)n1S(O)m1-;

[0672] Lsis -NH-;

[0673] Ri is selected from cyano, or heterocyclyl; the heterocyclyl is optionally further
substituted with cyano;

[0674] Rs is selected from hydrogen atom, or alkyl;

[0675] yisO,1or2.

[0676] In some technical solutions of the present disclosure, the compound of formula (I) may

be any one of the following structures,

HN N HN.___N__O TN
| | N
N 114 N2 o >~ 126

[0677] In some technical solutions of the present disclosure, the compound of formula (I) may

be any one of the following structures,
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[0678] An object of the present disclosure is to provide a compound of general formula (1), a
stereoisomer thereof or a pharmaceutically acceptable salt thereof, the structure of the compound

of general formula (I) is as follows:
Ly

[0679] ()
[0680] wherein:
[0681] L is selected from bond, alkylene, alkenylene, alkynyl, cycloalkyl, heterocyclyl, -
(CH2)a1C(O)(CH2)m1-, -(CH2)u1C(O)(CH2)mINR2a(CH2)m2-, -NRaa(CH2)a1-, -(CH2)a1S(O)m1- or -
(CH2)01S(O)m1NRuza-;
[0682] L2 is selected from bond, oxygen atom, sulfur atom, -CRaaRob-, -(CH2)n1C(O)-, -NR4-
or -(CH2)n1S(O)m1-;
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[0683] Ls is selected from bond, -NRua- or -C(O)NRu-;

[0684] ring A is selected from 6-14 membered heteroaryl, wherein the 6-14 membered
heteroaryl is selected from 6-14 membered fused heteroaryl; preferably 5,5 fused heteroaryl, 5,6
fused heteroaryl or 6,6 fused heteroaryl;

[0685] ring B is selected from 3-10 membered monocyclic heterocyclyl, 6-14 membered
bridged heterocyclyl or 6-14 membered fused heterocyclyl;

[0686] ring C is selected from heteroaryl;

[0687] Ri is selected from hydrogen atom, deuterium atom, oxo, alkyl, deuterated alkyl,
haloalkyl, alkoxy, haloalkoxy, hydroxyalkyl, halogen, amino, nitro, hydroxyl, cyano, alkenyl,
alkynyl, cycloalkyl, heterocyclyl, oxoheterocyclyl, thioxoheterocyclyl, aryl, heteroaryl, -
(CH2)n1Raa, -(CH2)n10Raa, -NR2aC(O)(CH2)n10ORza, -NRa22C(=S)(CH2)a1ORbb, -(CH2)a1SRaa, -
(CH2)11C(O)Raa, -(CH2)a1C(O)ORaa, -(CH2)n1S(O)m1Raa, -(CH2)n1NRzaR b, -
(CH2)01C(O)NRaaRbb, -(CH2)n1NR2C(O)Rbb or -(CH2)n1NRaaS(O)m1Rob, wherein the alkyl,
haloalkyl, alkoxy, haloalkoxy, hydroxyalkyl, amino, alkenyl, alkynyl, cycloalkyl, heterocyclyl,
aryl and heteroaryl are optionally further substituted with one or more substituents selected from
hydrogen atom, deuterium atom, alkyl, haloalkyl, halogen, amino, oxo, nitro, cyano, hydroxyl,
alkenyl, alkynyl, alkoxy, haloalkoxy, hydroxyalkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl, -
(CH2)n1-, -(CH2)n1Rece, -(CH2)n1ORee, -(CH2)n1SRee, -(CH2)n1C(O)Rec, -(CH2)n1C(O)ORce, -
(CH2)n1S(O)miRee, -(CH2)niNRecRaa, -(CH2)n1C(O)NRecRaa, -(CH2)niNRecC(O)Raa or -
(CH2)a1NReeS(O)m1Rag;

[0688] R: is sclected from hydrogen atom, deuterium atom, alkyl, deuterated alkyl, haloalkyl,
alkoxy, haloalkoxy, halogen, amino, nitro, hydroxyl, cyano, alkenyl, alkynyl, cycloalkyl,
hydroxyalkyl, heterocyclyl, oxoheterocyclyl, thioxoheterocyclyl, aryl, heteroaryl, -(CH2)n1Raa, -
(CH2)n10(CH2)m1Rza, -(CH2)a10Raa, -(CH2)aiNRaa( CH2)m1Rzaa, -NRaaC(O)(CH2)a10ORaa, -
NRa2C(=S)Y(CH2)a10Rbb, -(CH2)u1SRza, -(CH2)n1C(O)Raa, -(CH2)01C(O)ORaa, -(CH2)a1S(O)m1Rza,
-(CH2)01S(O)m1NRaaRbb, -(CH2)u1P(O)m2RaaRob, -(CH2)u1NRzaRbb, -(CH2)u1S-, -
(CH2)01C(O)NRaaRbb, -(CH2)n1NRa2C(O)Rub or -(CH2)a1NRa2S(O)m1Rob, wherein the alkyl,
haloalkyl, alkoxy, haloalkoxy, hydroxyalkyl, amino, alkenyl, alkynyl, cycloalkyl, heterocyclyl,
aryl and heteroaryl are optionally further substituted with one or more substituents selected from
hydrogen atom, deuterium atom, substituted or unsubstituted alkyl, halogen, hydroxyl,

substituted or unsubstituted amino, oxo, nitro, cyano, substituted or unsubstituted alkenyl,
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substituted or unsubstituted alkynyl, substituted or unsubstituted alkoxy, substituted or
unsubstituted hydroxyalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
heterocyclyl, substituted or unsubstituted aryl and substituted, unsubstituted heteroaryl, -
(CH2)u1-, -(CH2)niRee, -(CH2)nu10ORee, -(CH2)n1SRec, -(CH2)u1C(O)Ree, -(CH2)u1C(O)ORce, -
(CH2)u1S(O)m1Rec, -(CH2)n1S(O)miNRecRad, -(CH2)uiNRecRdad, -(CH2)n1C(O)NRecRag, -
(CH2)n1C(O)NRceS(O)m1Rad, -(CH2)n1NReeS(O)m1Rdd or -(CH2)a1NReeS(O)m1Rag;

[0689] Rs is selected from hydrogen atom, deuterium atom, alkyl, deuterated alkyl, haloalkyl,
alkoxy, haloalkoxy, halogen, amino, nitro, hydroxyl, cyano, alkenyl, alkynyl, cycloalkyl,
hydroxyalkyl, heterocyclyl, oxoheterocyclyl, thioxoheterocyclyl, aryl, heteroaryl, -(CH2)u1Raa, -
(CH2)n10Raa, -NR22C(O)(CH2)a10Raa, -NRa2C(=S)(CH2)a1ORbb, -(CH2)a1SRaa, -(CH2)a1C(O)Raa,
-(CH2)u1C(O)ORaa, -(CH2)01S(O)miRaa, -(CH2)n1S(O)miNRazRob, -(CH2)a1P(O)m2RaaRob, -
(CH2)n1NRaaRvb, -(CH2)a1C(O)NRaaRub, -(CH2)n1NR2C(O)Rot  or  -(CH2)n1NR22S(O)m1Rob,
wherein the alkyl, haloalkyl, alkoxy, haloalkoxy, hydroxyalkyl, amino, alkenyl, alkynyl,
cycloalkyl, heterocyclyl, aryl and heteroaryl are optionally further substituted with one or more
substituents selected from hydrogen atom, deuterium atom, substituted or unsubstituted alkyl,
halogen, hydroxyl, substituted or unsubstituted amino, oxo, nitro, cyano, substituted or
unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or unsubstituted alkoxy,
substituted or unsubstituted hydroxyalkyl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted heterocyclyl, substituted or unsubstituted aryl and substituted, unsubstituted
heteroaryl, -(CH2)n1-, -(CH2iRce, -(CH2)n1ORcc, -(CH2)n1SRee, -(CH2m1C(O)Ree, -
(CH2)01C(O)ORee,  -(CH2)a1S(O)miRee,  -(CH2)n1S(O)miNRecRaa,  -(CH2)a1NRecRaa,
(CH2)n1C(O)NRecRaa, -(CH2)01C(O)NReeS(O)m1Raq, -(CH2)a1NReeS(O)m1Rad or -
(CH2)n1NReeS(O)m1Rag;

[0690] R4 is selected from hydrogen atom, deuterium atom, alkyl, deuterated alkyl, haloalkyl,
alkoxy, hydroxyalkyl, haloalkoxy, halogen, amino, nitro, hydroxyl, cyano, alkenyl, alkynyl;
[0691] Ruaa, Rub, Rec and Raa are identical or different and are cach independently selected from
hydrogen atom, deuterium atom, alkyl, deuterated alkyl, haloalkyl, alkoxy, hydroxyalkyl,
haloalkoxy, halogen, cyano, nitro, hydroxyl, amino, alkenyl, alkynyl, cycloalkyl, heterocyclyl,
aryl and heteroaryl, wherein the alkyl, deuterated alkyl, haloalkyl, alkoxy, hydroxyalkyl,
haloalkoxy, alkenyl, alkynyl, cycloalkyl, heterocyclyl, aryl and heteroaryl are optionally further

substituted with one or more substituents sclected from hydrogen atom, deuterium atom,
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substituted or unsubstituted alkyl, halogen, hydroxyl, substituted or unsubstituted amino, oxo,
nitro, cyano, substituted or unsubstituted alkenyl, substituted or umsubstituted alkynyl,
substituted or unsubstituted alkoxy, substituted or unsubstituted hydroxyalkyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted
aryl and substituted or unsubstituted heteroaryl;

[0692] xisan integer of 0, 1, 2 or 3;

[0693] vy isanintegerof 0, 1,2, 3,4 or 5;

[0694] 1 is an integer of 0, 1 or 2;

[0695] m: is an integer of 0, 1 or 2; and

[0696] m1is an integer of 0, 1,2, 3,4 or 5.

[0697] The present disclosure also relates to a preferred embodiment of the general formula (1),
the stereoisomer thereof or the pharmaceutically acceptable salt thereof as described above,
wherein,

[0698] wherein:

[0699] L: is selected from bond, alkylene, alkenylene, alkynyl, cycloalkyl, heterocyclyl, -
NRax(CH2)n1-, -(CH2)a1S(O)m1- or -(CH2)a1S(O)m1NRaa-;

[0700] L: is selected from bond, oxygen atom, sulfur atom, -CRaaRub-, -(CH2)u1C(O)-, -NR4-
or -(CH2)n1S(O)m1-;

[0701] Ls is selected from bond, -NRaa- or -C(O)NRaa-;

[0702] ring A is selected from 6-14 membered heteroaryl, wherein the 6-14 membered
heteroaryl is selected from 6-14 membered fused heteroaryl; preferably 5,5 fused heteroaryl, 5,6
fused heteroaryl or 6,6 fused heteroaryl;

[0703] ring B is selected from 6-14 membered bridged heterocyclyl or 6-14 membered fused
heterocyclyl;

[0704] ring C is selected from heteroaryl;

[0705] Ri is selected from hydrogen atom, deuterium atom, oxo, alkyl, deuterated alkyl,
haloalkyl, alkoxy, haloalkoxy, hydroxyalkyl, halogen, amino, nitro, hydroxyl, cyano, alkenyl,
alkynyl, cycloalkyl, heterocyclyl, oxoheterocyclyl, thioxoheterocyclyl, aryl, heteroaryl, -
(CH2)n1Raa, -(CH2)n10Raa, -NR2aC(O)(CH2)n10ORza, -NRa22C(=S)(CH2)a1ORbb, -(CH2)a1SRaa, -
(CH2)11C(O)Raa, -(CH2)a1C(O)ORaa, -(CH2)n1S(O)m1Raa, -(CH2)n1NRzaR b, -
(CH2)01C(O)NRaaRbb, -(CH2)n1NR2C(O)Rbb or -(CH2)n1NRaaS(O)m1Rob, wherein the alkyl,
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haloalkyl, alkoxy, haloalkoxy, hydroxyalkyl, amino, alkenyl, alkynyl, cycloalkyl, heterocyclyl,
aryl and heteroaryl are optionally further substituted with one or more substituents selected from
hydrogen atom, deuterium atom, alkyl, haloalkyl, halogen, amino, oxo, nitro, cyano, hydroxyl,
alkenyl, alkynyl, alkoxy, haloalkoxy, hydroxyalkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl, -
(CH2)u1-, -(CH2)niRee, -(CH2)nu10ORee, -(CH2)n1SRec, -(CH2)u1C(O)Ree, -(CH2)u1C(O)ORce, -
(CH2)n1S(O)m1Ree, -(CH2)aiNRecRaa, -(CH2)n1C(O)NRecRaa, -(CH2)n1NReeC(O)Raa or -
(CH2)a1NReeS(O)m1Rag;

[0706] R: is selected from hydrogen atom, deuterium atom, alkyl, deuterated alkyl, oxo,
haloalkyl, alkoxy, hydroxyalkyl, haloalkoxy, halogen, amino, nitro, hydroxyl, cyano, alkenyl or
alkynyl,;

[0707] Ras is selected from hydrogen atom, deuterium atom, alkyl, deuterated alkyl, haloalkyl,
alkoxy, haloalkoxy, halogen, amino, nitro, hydroxyl, cyano, alkenyl, alkynyl, cycloalkyl,
hydroxyalkyl, heterocyclyl, oxoheterocyclyl, thioxoheterocyclyl, aryl, heteroaryl, -(CH2)u1Raa, -
(CH2)n10Raa, -NR22C(O)(CH2)a10Raa, -NRa2C(=S)(CH2)a1ORbb, -(CH2)a1SRaa, -(CH2)a1C(O)Raa,
-(CH2)u1C(O)ORaa, -(CH2)01S(O)miRaa, -(CH2)n1S(O)miNRazRob, -(CH2)a1P(O)m2RaaRob, -
(CH2)n1NRaaRvb, -(CH2)a1C(O)NRaaRub, -(CH2)n1NR2C(O)Rot  or  -(CH2)n1NR22S(O)m1Rob,
wherein the alkyl, haloalkyl, alkoxy, haloalkoxy, hydroxyalkyl, amino, alkenyl, alkynyl,
cycloalkyl, heterocyclyl, aryl and heteroaryl are optionally further substituted with one or more
substituents selected from hydrogen atom, deuterium atom, substituted or unsubstituted alkyl,
halogen, hydroxyl, substituted or unsubstituted amino, oxo, nitro, cyano, substituted or
unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or unsubstituted alkoxy,
substituted or unsubstituted hydroxyalkyl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted heterocyclyl, substituted or unsubstituted aryl and substituted, unsubstituted
heteroaryl, -(CH2)n1-, -(CH2iRce, -(CH2)n1ORcc, -(CH2)n1SRee, -(CH2m1C(O)Ree, -
(CH2)01C(O)ORee,  -(CH2)a1S(O)miRee,  -(CH2)n1S(O)miNRecRaa,  -(CH2)a1NRecRaa,
(CH2)n1C(O)NRecRaa, -(CH2)01C(O)NReeS(O)m1Raq, -(CH2)a1NReeS(O)m1Rad or -
(CH2)a1NReeS(O)m1Rag;

[0708] R4 is selected from hydrogen atom, deuterium atom, alkyl, deuterated alkyl, haloalkyl,
alkoxy, hydroxyalkyl, haloalkoxy, halogen, amino, nitro, hydroxyl, cyano, alkenyl, alkynyl;
[0709] Raa, Rub, Rec and Raa are identical or different and are cach independently selected from
hydrogen atom, deuterium atom, alkyl, deuterated alkyl, haloalkyl, alkoxy, hydroxyalkyl,
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haloalkoxy, halogen, cyano, nitro, hydroxyl, amino, alkenyl, alkynyl, cycloalkyl, heterocyclyl,
aryl and heteroaryl, wherein the alkyl, deuterated alkyl, haloalkyl, alkoxy, hydroxyalkyl,
haloalkoxy, alkenyl, alkynyl, cycloalkyl, heterocyclyl, aryl and heteroaryl are optionally further
substituted with one or more substituents sclected from hydrogen atom, deuterium atom,
substituted or unsubstituted alkyl, halogen, hydroxyl, substituted or unsubstituted amino, oxo,
nitro, cyano, substituted or unsubstituted alkenyl, substituted or umsubstituted alkynyl,
substituted or unsubstituted alkoxy, substituted or unsubstituted hydroxyalkyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted
aryl and substituted or unsubstituted heteroaryl;

[0710] xis an integer of 0, 1, 2 or 3;

[0711] yisaninteger of 0, 1,2, 3,4 or 5;

[0712] mm is an integer of 0, 1 or 2;

[0713] m2is an integer of 0, 1 or 2; and

[0714] mn1is aninteger of 0, 1,2, 3,4 or 5.

[0715] The present disclosure also relates to a preferred embodiment of the general formula (I),
the stereoisomer thereof or the pharmaceutically acceptable salt thereof, which is a compound
of general formula (I) and a compound of general formula (ITA), a stereoisomer thercof or a

pharmaceutically acceptable salt thereof:

L 1 Ry L 1 Ry
(Rs)v@ (Rs)v@
Ry (Ry),
[0716] (1) (1IA)

[0717] wherein:

[0718] W is selected from nitrogen atom or alkylene; and

[0719] nis an integer of 0, 1, 2 or 3;

[0720] L, Lo, L3, ring A, ring C, R1-R3, x and y are as defined in general formula (I).

[0721] The present disclosure also relates to a preferred embodiment of the general formula (I),

the stereoisomer thereof or the pharmaceutically acceptable salt thereof, which is a compound
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of general formula (ITTA), a stercoisomer thereof or a pharmaceutically acceptable salt thereof:

R
| S
Rs
"

(Rp)y

[0722] (TITA)
[0723] wherein:
[0724] Rs is selected from hydrogen atom, halogen, cyano, alkyl, alkoxy, hydroxyalkyl,
haloalkyl, -(CH2)n10Raa, -(CH2)n1C(O)NRaaRbb, cycloalkyl, heterocyclyl, aryl or heteroaryl,
wherein the alkyl, alkoxy, hydroxyalkyl, haloalkyl, cycloalkyl, heterocyclyl, aryl and heteroaryl
are optionally further substituted with one or more substituents selected from hydrogen atom,
deuterium atom, substituted or unsubstituted alkyl, halogen, hydroxyl, substituted or
unsubstituted amino, oxo, nitro, cyano, substituted or unsubstituted alkenyl, substituted or
unsubstituted alkynyl, substituted or umsubstituted alkoxy, substituted or unsubstituted
hydroxyalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl,
substituted or unsubstituted aryl and substituted, unsubstituted heteroaryl, -(CH2)a1-, -(CH2)n1Rc,
-(CH2)u1ORc¢e, -(CH2)u1SRee, -(CH2)n1C(O)Ree, -(CH2)a1C(O)ORee, -(CH2)a1S(O)miRee, -
(CH2)n1S(O)m1NRecRdd, -(CH2)n1NRecRad, -(CH2)a1C(O)NRecRdad, -(CH2)a1C(O)NReeS(O)m1Rag,
-(CH2)a1NReS(O)m1Raa or -(CH2)n1NReeS(O)m1Rag;
[0725] Rs is selected from hydrogen atom, halogen, cyano, alkyl, alkoxy, hydroxyalkyl,
haloalkyl, cycloalkyl, heterocyclyl or -(CH2)a1C(O)NRzaRob;
[0726] L1, Lo, L3, ring A, ring B, R1, Rz and x are as defined in general formula (T).
[0727] The present disclosure also relates to a preferred embodiment of the general formula (I),
the stereoisomer thereof or the pharmaceutically acceptable salt thereof, which is a compound

of general formula (I1I), a sterecoisomer thereof or a pharmaceutically acceptable salt thereof:
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(Ry)y

[0728] (1)
[0729] wherein:
[0730] Rioand Ri1 are identical or different and are independently selected from hydrogen atom,
halogen, cyano, alkyl, alkoxy, hydroxyalkyl, haloalkyl, -(CH2)n10ORaa, -(CH2)a1C(O)NRazaRbb, -
(CH2)01S(O)m1NRaaRob-, cycloalkyl, heterocyclyl, aryl or heteroaryl, wherein the alkyl, alkoxy,
hydroxyalkyl, haloalkyl, cycloalkyl, heterocyclyl, aryl and heteroaryl are optionally further
substituted with one or more substituents sclected from hydrogen atom, deuterium atom,
substituted or unsubstituted alkyl, halogen, hydroxyl, substituted or unsubstituted amino, oxo,
nitro, cyano, substituted or unsubstituted alkenyl, substituted or umsubstituted alkynyl,
substituted or unsubstituted alkoxy, substituted or unsubstituted hydroxyalkyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted
aryl and substituted, unsubstituted heteroaryl, -(CH2)n1-, -(CH2)n1Ree, -(CH2)n1ORee, -
(CH2)a1SRec, -(CH2)a1C(O)Ree, -(CH2)a1C(O)ORce, -(CH2)u1S(O)m1Ree, -(CH2)a1S(O)m1NRecRag,
-(CH2)a1NRccRad, -(CH2)a1C(O)NRecRaa, -(CH2)a1C(O)NReeS(O)m1Raa, -(CH2)a1NReeS(O)m1Rad
or -(CH2)a1NReeS(O)m1Rag;
[0731] L, Lo, L3, ring A, ring B, R1, Rz and x are as defined in general formula (T).
[0732] The present disclosure also relates to a preferred embodiment of the general formula (I),
the stereoisomer thereof or the pharmaceutically acceptable salt thereof, which is a compound

of general formula (IV), a stereoisomer thercof or a pharmaceutically acceptable salt thereof:

[0733] (Iv)
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[0734] wherein:

[0735] ring D is selected from heterocyclyl, aryl or heteroaryl; preferably 5-6 membered
heterocyclyl, 6-10 membered aryl or 5-6 membered heteroaryl;

[0736] Ei, Ez and Es are identical or different and are each independently selected from nitrogen
atom or -CRaa-;

[0737] Rais selected from hydrogen atom, halogen, cyano, alkyl, alkenyl, alkynyl or alkoxy;
[0738] Rz is selected from hydrogen atom, halogen, cyano, alkyl, alkenyl, alkynyl, alkoxy, oxo
or thioxo; and

[0739] zis an integer of 0, 1, 2 or 3;

[0740] L1, L3, ring C, R1, R3, Raa, y and n are as defined in general formula (I).

[0741] The present disclosure also relates to a preferred embodiment of the general formula (I),
the stereoisomer thereof or the pharmaceutically acceptable salt thereof, which is a compound

of general formula (V), a sterecoisomer thercof or a pharmaceutically acceptable salt thereof:

[0742] V)

[0743] wherein:

[0744] ring G is selected from heterocyclyl, aryl or heteroaryl; preferably 5-6 membered
heterocyclyl, 6-10 membered aryl or 5-6 membered heteroaryl;

[0745] Rsis selected from hydrogen atom, halogen, cyano, alkyl, alkenyl, alkynyl, alkoxy, oxo
or thioxo; and

[0746] pisaninteger of 0, 1,2 or 3;

[0747] Rs and Re are as defined in claim 3;

[0748] Li, E1, E2, E3, R4 and n are as defined in general formula (IV).

[0749] The present disclosure also relates to a preferred embodiment of the general formula (I),

the stereoisomer thereof or the pharmaceutically acceptable salt thereof, which is a compound
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of general formula (VI), a stereoisomer thercof or a pharmaceutically acceptable salt thereof:

[0750] (V1)

[0751] wherein:

[0752] ring K is selected from heterocyclyl, aryl or heteroaryl; preferably 5-6 membered
heterocyclyl, 6-10 membered aryl, 5-6 membered heteroaryl,

[0753] Rois selected from hydrogen atom, halogen, cyano, alkyl, alkenyl, alkynyl, alkoxy, oxo
or thioxo; and

[0754] qis aninteger of 0, 1, 2 or 3;

[0755] Rs and Re are as defined in claim 3;

[0756] Ei, E2, E3 and R4 are as defined in general formula (IV).

[0757] The present disclosure also relates to a preferred embodiment of the general formula (I),
the stereoisomer thereof or the pharmaceutically acceptable salt thereof, which is a compound

of general formula (VII), a stereoisomer thereof or a pharmaceutically acceptable salt thereof:

R2)y
[0758] (VD)
[0759] wherein:
[0760] nis an integer of 0, 1 or 2;
[0761] Lo, ring A, R2, Rs, Re and x are as defined in general formula (IT1A).
[0762] The present disclosure also relates to a preferred embodiment of the general formula
(IT), the stercoisomer thereof or the pharmaceutically acceptable salt thereof, which is a

compound of general formula (VIII), a stereoisomer thercof or a pharmaceutically acceptable
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salt thereof:

[0763] (VIIIL)
[0764] wherein:
[0765] Mu1 is selected from nitrogen atom or -CRaa-;
[0766] Riz is selected from hydrogen atom, cyano, halogen, alkyl or alkoxy; and
[0767] zis an integer of 0, 1 or 2;
[0768] L1, L2, ring C, R1, R3, R7, Raa and y are as defined in general formula (IV).
[0769] The present disclosure also relates to a preferred embodiment of the general formula (I),
the stereoisomer thereof or the pharmaceutically acceptable salt thereof, which is a compound

of the general formula (IX), a stereoisomer thercof or a pharmaceutically acceptable salt thereof:

CN
(Ra),—Q
HN__N__NH

=

[0770] (1X)

[0771] wherein:

[0772] ring C, R3, Riz, R7, y and z are as defined in general formula (VII).

[0773] The present disclosure also relates to a preferred embodiment of the general formula (I),
the stereoisomer thereof or the pharmaceutically acceptable salt thereof, which is a compound

of general formula (X), a stercoisomer thercof or a pharmaceutically acceptable salt thereof:
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R, CN
HN
N'}
NS Ré
HN N\ NH
|
7
Ry, R )
N\ 7] Z
[0774] (xX)

[0775] wherein:

[0776] Rs-Re are as defined in general formula (I1TA);

[0777] Riz, R7and z are as defined in general formula (VII).

[0778] The present disclosure also relates to a preferred embodiment of the general formula (I),
the stereoisomer thereof or the pharmaceutically acceptable salt thereof, which is a compound

of general formula (XI), a stereoisomer thercof or a pharmaceutically acceptable salt thereof:

LqR‘
3
AN__N L,
|
=
R
IZJ%J;_%R»Z

N
[0779] (XD)

[0780] wherein:

[0781] Li, Lo, ring B, ring C, Rz and R12 are as defined in general formula (I)

[0782] Rz, y and z are as defined in general formula (IX).

[0783] The present disclosure also relates to a preferred embodiment of the general formula (I),
the stereoisomer thereof or the pharmaceutically acceptable salt thereof, which is a compound

of general formula (XII), a stereoisomer thereof or a pharmaceutically acceptable salt thereof:
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Ll
(v &)
HN N N.
\E/\\r R4
i N
(Rl3 q T
[0784] (XID)

[0785] wherein:

[0786] L is selected from bond, alkylene, alkenylene, alkynyl, cycloalkyl, heterocyclyl, -
(CH2)n1C(OXCH2)m1-, -(CH2)a1C(O)(CH2)m1NRaa(CH2)m2-, -(CH2)a1S(O)m1- or -
(CH2)01S(O)m1NRuza-;

[0787] ring B is selected from 3-10 membered monocyclic heterocyclyl, 6-14 membered spiro
heterocyclyl, 6-14 membered bridged heterocyclyl or 6-14 membered fused heterocyclyl;
[0788] ring T is selected from aryl or heteroaryl;

[0789] Ri is selected from hydrogen atom, deuterium atom, oxo, alkyl, deuterated alkyl,
haloalkyl, alkoxy, haloalkoxy, hydroxyalkyl, halogen, amino, nitro, hydroxyl, cyano, alkenyl,
alkynyl, cycloalkyl, heterocyclyl, oxoheterocyclyl, thioxoheterocyclyl, aryl, heteroaryl, -
(CH2)n1Raa, -(CH2)n10Raa, -NR2aC(O)(CH2)n10ORza, -NRa22C(=S)(CH2)a1ORbb, -(CH2)a1SRaa, -
(CH2)11C(O)Raa, -(CH2)a1C(O)ORaa, -(CH2)n1S(O)m1Raa, -(CH2)n1NRzaR b, -
(CH2)n1C(O)NRaaRbb, -(CH2)n1NRa2C(O)Rbb or -(CH2)n1NRaaS(O)m1Rbb, wherein the alkyl,
haloalkyl, alkoxy, haloalkoxy, hydroxyalkyl, amino, alkenyl, alkynyl, cycloalkyl, heterocyclyl,
aryl and heteroaryl are optionally further substituted with one or more substituents selected from
hydrogen atom, deuterium atom, alkyl, haloalkyl, halogen, amino, oxo, nitro, cyano, hydroxyl,
alkenyl, alkynyl, alkoxy, haloalkoxy, hydroxyalkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl, -
(CH2)u1-, -(CH2)niRee, -(CH2)nu10ORee, -(CH2)n1SRec, -(CH2)u1C(O)Ree, -(CH2)u1C(O)ORce, -
(CH2)n1S(O)m1Ree, -(CH2)aiNRecRaa, -(CH2)n1C(O)NRecRaa, -(CH2)n1NReeC(O)Raa or -
(CH2)a1NReeS(O)m1Rag;

[0790] Ras is selected from hydrogen atom, deuterium atom, alkyl, deuterated alkyl, haloalkyl,
alkoxy, haloalkoxy, halogen, amino, nitro, hydroxyl, cyano, alkenyl, alkynyl, cycloalkyl,
hydroxyalkyl, heterocyclyl, oxoheterocyclyl, thioxoheterocyclyl, aryl, heteroaryl, -(CH2)u1Raa, -
(CH2)n10Raa, -NR22C(O)(CH2)a10Raa, -NRa2C(=S)(CH2)a1ORbb, -(CH2)a1SRaa, -(CH2)a1C(O)Raa,
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-(CH2)u1C(O)ORaa, -(CH2)01S(O)miRaa, -(CH2)n1S(O)miNRazRob, -(CH2)a1P(O)m2RaaRob, -
(CH2)n1NRaaRvb, -(CH2)n1C(O)NRaaRob, -(CH2)n1NRaaC(O)Rob  or  -(CH2)n1NR22S(O)m1Rob,
wherein the alkyl, haloalkyl, alkoxy, haloalkoxy, hydroxyalkyl, amino, alkenyl, alkynyl,
cycloalkyl, heterocyclyl, aryl and heteroaryl are optionally further substituted with one or more
substituents selected from hydrogen atom, deuterium atom, substituted or unsubstituted alkyl,
halogen, hydroxyl, substituted or unsubstituted amino, oxo, nitro, cyano, substituted or
unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or unsubstituted alkoxy,
substituted or unsubstituted hydroxyalkyl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted heterocyclyl, substituted or unsubstituted aryl and substituted, unsubstituted
heteroaryl, -(CH2)n1-, -(CH2iRce, -(CH2)n1ORcc, -(CH2)n1SRee, -(CH2m1C(O)Ree, -
(CH2)n1C(O)ORee,  -(CH2)a1S(O)miRee,  -(CH2)u1S(O)miNRecRag,  -(CH2)n1NRecRag, -
(CH2)n1C(O)NRecRaa, -(CH2)01C(O)NReeS(O)m1Raq, -(CH2)a1NReeS(O)m1Rad or -
(CH2)a1NReeS(O)m1Rag;

[0791] Rais selected from hydrogen atom, deuterium atom, alkyl, deuterated alkyl, haloalkyl,
alkoxy, hydroxyalkyl, haloalkoxy, halogen, amino, nitro, hydroxyl, cyano, alkenyl, alkynyl;
[0792] Raisis selected from hydrogen atom, deuterium atom, alkyl, deuterated alkyl, haloalkyl,
alkoxy, haloalkoxy, halogen, amino, nitro, hydroxyl, cyano, alkenyl, alkynyl, cycloalkyl,
hydroxyalkyl, heterocyclyl, oxoheterocyclyl, thioxoheterocyclyl, aryl, heteroaryl, -(CH2)n1Raa, -
(CH2)n1O(CH2)m1Raa, -(CH2)n1ORaa, -(CH2)n1NRao( CH2)m1Raa, -NRaaC(O)(CH2)n10ORaa, -
NRa2C(=S)Y(CH2)a10Rbb, -(CH2)u1SRza, -(CH2)n1C(O)Raa, -(CH2)01C(O)ORaa, -(CH2)a1S(O)m1Rza,
-(CH2)01S(O)m1NRaaRbb, -(CH2)u1P(O)m2RaaRob, -(CH2)u1NRzaRbb, -(CH2)u1S-, -
(CH2)01C(O)NRaaRbb, -(CH2)n1NRa2C(O)Rub or -(CH2)a1NRa2S(O)m1Rob, wherein the alkyl,
haloalkyl, alkoxy, haloalkoxy, hydroxyalkyl, amino, alkenyl, alkynyl, cycloalkyl, heterocyclyl,
aryl and heteroaryl are optionally further substituted with one or more substituents selected from
hydrogen atom, deuterium atom, substituted or unsubstituted alkyl, halogen, hydroxyl,
substituted or unsubstituted amino, oxo, nitro, cyano, substituted or unsubstituted alkenyl,
substituted or unsubstituted alkynyl, substituted or unsubstituted alkoxy, substituted or
unsubstituted hydroxyalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
heterocyclyl, substituted or unsubstituted aryl and substituted, unsubstituted heteroaryl, -
(CH2)u1-, -(CH2)niRee, -(CH2)nu10ORee, -(CH2)n1SRec, -(CH2)u1C(O)Ree, -(CH2)u1C(O)ORce, -
(CH2)u1S(O)m1Rec, -(CH2)n1S(O)miNRecRad, -(CH2)uiNRecRdad, -(CH2)n1C(O)NRecRag, -
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(CH2)n1C(O)NRceS(O)m1Rad, -(CH2)n1NReeS(O)m1Rdd or -(CH2)a1NReeS(O)m1Rag;

[0793] Raa, Rbb, Rec and Rad are identical or different and are cach independently selected from
hydrogen atom, deuterium atom, alkyl, deuterated alkyl, haloalkyl, alkoxy, hydroxyalkyl,
haloalkoxy, halogen, cyano, nitro, hydroxyl, amino, alkenyl, alkynyl, cycloalkyl, heterocyclyl,
aryl and heteroaryl, wherein the alkyl, deuterated alkyl, haloalkyl, alkoxy, hydroxyalkyl,
haloalkoxy, alkenyl, alkynyl, cycloalkyl, heterocyclyl, aryl and heteroaryl are optionally further
substituted with one or more substituents sclected from hydrogen atom, deuterium atom,
substituted or unsubstituted alkyl, halogen, hydroxyl, substituted or unsubstituted amino, oxo,
nitro, cyano, substituted or unsubstituted alkenyl, substituted or umsubstituted alkynyl,
substituted or unsubstituted alkoxy, substituted or unsubstituted hydroxyalkyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted
aryl and substituted or unsubstituted heteroaryl;

[0794] vy isaninteger of 0, 1,2, 3,4 or 5;

[0795] qis aninteger of 0, 1,2, 3,4, or 5;

[0796] 1 is an integer of 0, 1 or 2;

[0797] mzis an integer of 0, 1 or 2; and

[0798] mni1is aninteger of 0, 1,2, 3,4 or 5.

[0799] The present disclosure also relates to a preferred embodiment of the general formula (I),
the stereoisomer thereof or the pharmaceutically acceptable salt thereof, which is a compound

of general formula (XIII), a stercoisomer thereof or a pharmaceutically acceptable salt thercof:

LTRI
Ry |

HN N
N'QRY )

6

HN_ N_ N
T~

_N

<R13q

[0800] ( XIIT )

[0801] wherein:

[0802] Rs is selected from hydrogen atom, deuterium atom, alkyl, deuterated alkyl, haloalkyl,
alkoxy, haloalkoxy, halogen, amino, nitro, hydroxyl, cyano, alkenyl, alkynyl, cycloalkyl,
hydroxyalkyl, heterocyclyl, oxoheterocyclyl, thioxoheterocyclyl, aryl or heteroaryl;
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[0803] Res is selected from hydrogen atom, deuterium atom, alkyl, deuterated alkyl, haloalkyl,
alkoxy, haloalkoxy, halogen, amino, nitro, hydroxyl, cyano, alkenyl, alkynyl, cycloalkyl,
hydroxyalkyl, heterocyclyl, oxoheterocyclyl, thioxoheterocyclyl, aryl or heteroaryl;

[0804] nis an integer of 0, 1 or 2;

[0805] L1, ring T, R1, R3, R4, R13 and q are as defined in general formula (XIT).

[0806] The present disclosure also relates to a preferred embodiment of the general formula (I),
the stereoisomer thereof or the pharmaceutically acceptable salt thereof, which is a compound

of general formula (XIV), a stereoisomer thereof or a pharmaceutically acceptable salt thereof:

[0807] (XIV)
[0808] wherein:
[0809] L1, Ri1, R4a-Re, Ri3, q and n are as defined in general formula (XIII).
[0810] The present disclosure also relates to a preferred embodiment of the general formula (I),
the stereoisomer thereof or the pharmaceutically acceptable salt thereof, which is a compound

of general formula (XV), a stercoisomer thercof or a pharmaceutically acceptable salt thercof:

[0811] (XV)
[0812] wherein:
[0813] L1 is selected from bond, alkylene, alkenylene, alkynyl, cycloalkyl, heterocyclyl, -
(CH2)a1C(O)(CH2)m1-,  -(CH2)niC(O)(CH2)miNRaa(CH2)m2-,  -(CH2)u1S(O)mi-  or -
(CH2)n1S(O)m1NRaa-;
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[0814] I, J2 and J3 are identical or different and are each independently selected from nitrogen
atom, sulfur atom, oxygen atom, NRaa or CR14;

[0815] Ri is selected from hydrogen atom, deuterium atom, oxo, alkyl, deuterated alkyl,
haloalkyl, alkoxy, haloalkoxy, hydroxyalkyl, halogen, amino, nitro, hydroxyl, cyano, alkenyl,
alkynyl, cycloalkyl, heterocyclyl, oxoheterocyclyl, thioxoheterocyclyl, aryl, heteroaryl, -
(CH2)n1Raa, -(CH2)n10Raa, -NR2aC(O)(CH2)n10ORza, -NRa22C(=S)(CH2)a1ORbb, -(CH2)a1SRaa, -
(CH2)11C(O)Raa, -(CH2)a1C(O)ORaa, -(CH2)n1S(O)m1Raa, -(CH2)n1NRzaR b, -
(CH2)01C(O)NRaaRbb, -(CH2)n1NR2C(O)Rbb or -(CH2)n1NRaaS(O)m1Rob, wherein the alkyl,
haloalkyl, alkoxy, haloalkoxy, hydroxyalkyl, amino, alkenyl, alkynyl, cycloalkyl, heterocyclyl,
aryl and heteroaryl are optionally further substituted with one or more substituents selected from
hydrogen atom, deuterium atom, alkyl, haloalkyl, halogen, amino, oxo, nitro, cyano, hydroxyl,
alkenyl, alkynyl, alkoxy, haloalkoxy, hydroxyalkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl, -
(CH2)u1-, -(CH2)niRee, -(CH2)nu10ORee, -(CH2)n1SRec, -(CH2)u1C(O)Ree, -(CH2)u1C(O)ORce, -
(CH2)n1S(O)m1Ree, -(CH2)aiNRecRaa, -(CH2)n1C(O)NRecRaa, -(CH2)n1NReeC(O)Raa or -
(CH2)a1NReeS(O)m1Rag;

[0816] R4 is selected from hydrogen atom, deuterium atom, alkyl, deuterated alkyl, haloalkyl,
alkoxy, hydroxyalkyl, haloalkoxy, halogen, amino, nitro, hydroxyl, cyano, alkenyl, alkynyl;
[0817] Rs is selected from hydrogen atom, deuterium atom, alkyl, deuterated alkyl, haloalkyl,
alkoxy, haloalkoxy, halogen, amino, nitro, hydroxyl, cyano, alkenyl, alkynyl, cycloalkyl,
hydroxyalkyl, heterocyclyl, oxoheterocyclyl, thioxoheterocyclyl, aryl or heteroaryl;

[0818] Res is selected from hydrogen atom, deuterium atom, alkyl, deuterated alkyl, haloalkyl,
alkoxy, haloalkoxy, halogen, amino, nitro, hydroxyl, cyano, alkenyl, alkynyl, cycloalkyl,
hydroxyalkyl, heterocyclyl, oxoheterocyclyl, thioxoheterocyclyl, aryl or heteroaryl;

[0819] Risis selected from hydrogen atom, deuterium atom, alkyl, deuterated alkyl, haloalkyl,
alkoxy, haloalkoxy, halogen, amino, nitro, hydroxyl, cyano, alkenyl, alkynyl, cycloalkyl,
hydroxyalkyl, heterocyclyl, oxoheterocyclyl, thioxoheterocyclyl, aryl, heteroaryl, -(CH2)u1Raa, -
(CH2)n10(CH2)m1Rza, -(CH2)a10Raa, -(CH2)aiNRaa( CH2)m1Rzaa, -NRaaC(O)(CH2)a10ORaa, -
NRa2C(=S)Y(CH2)a10Rbb, -(CH2)u1SRza, -(CH2)n1C(O)Raa, -(CH2)01C(O)ORaa, -(CH2)a1S(O)m1Rza,
-(CH2)01S(O)m1NRaaRbb, -(CH2)u1P(O)m2RaaRob, -(CH2)u1NRzaRbb, -(CH2)u1S-, -
(CH2)01C(O)NRaaRbb, -(CH2)n1NRa2C(O)Rub or -(CH2)a1NRa2S(O)m1Rob, wherein the alkyl,
haloalkyl, alkoxy, haloalkoxy, hydroxyalkyl, amino, alkenyl, alkynyl, cycloalkyl, heterocyclyl,
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aryl and heteroaryl are optionally further substituted with one or more substituents selected from
hydrogen atom, deuterium atom, substituted or unsubstituted alkyl, halogen, hydroxyl,
substituted or unsubstituted amino, oxo, nitro, cyano, substituted or unsubstituted alkenyl,
substituted or unsubstituted alkynyl, substituted or unsubstituted alkoxy, substituted or
unsubstituted hydroxyalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
heterocyclyl, substituted or unsubstituted aryl and substituted, unsubstituted heteroaryl, -
(CH2)u1-, -(CH2)niRee, -(CH2)nu10ORee, -(CH2)n1SRec, -(CH2)u1C(O)Ree, -(CH2)u1C(O)ORce, -
(CH2)u1S(O)m1Rec, -(CH2)n1S(O)miNRecRad, -(CH2)uiNRecRdad, -(CH2)n1C(O)NRecRag, -
(CH2)n1C(O)NRceS(O)m1Rad, -(CH2)n1NReeS(O)m1Rdd or -(CH2)a1NReeS(O)m1Rag;

[0820] Ruaa, Rub, Rec and Rada are identical or different and are cach independently selected from
hydrogen atom, deuterium atom, alkyl, deuterated alkyl, haloalkyl, alkoxy, hydroxyalkyl,
haloalkoxy, halogen, cyano, nitro, hydroxyl, amino, alkenyl, alkynyl, cycloalkyl, heterocyclyl,
aryl and heteroaryl, wherein the alkyl, deuterated alkyl, haloalkyl, alkoxy, hydroxyalkyl,
haloalkoxy, alkenyl, alkynyl, cycloalkyl, heterocyclyl, aryl and heteroaryl are optionally further
substituted with one or more substituents sclected from hydrogen atom, deuterium atom,
substituted or unsubstituted alkyl, halogen, hydroxyl, substituted or unsubstituted amino, oxo,
nitro, cyano, substituted or unsubstituted alkenyl, substituted or umsubstituted alkynyl,
substituted or unsubstituted alkoxy, substituted or unsubstituted hydroxyalkyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted
aryl and substituted or unsubstituted heteroaryl;

[0821] nis an integer of 0, 1 or 2;

[0822] mm is an integer of 0, 1 or 2;

[0823] m2is an integer of 0, 1 or 2; and

[0824] mni1is aninteger of 0, 1,2, 3,4 or 5.

[0825] The present disclosure also relates to a preferred embodiment of the general formula (I),
the stereoisomer thereof or the pharmaceutically acceptable salt thereof, which is a compound

of general formula (XVI), a stercoisomer thereof or a pharmaceutically acceptable salt thereof:
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i:j N
Rys
[0826] (XVI)

[0827] wherein:

[0828] Risis selected from hydrogen atom, deuterium atom, alkyl, deuterated alkyl, haloalkyl,
alkoxy, haloalkoxy, halogen, amino, nitro, hydroxyl, cyano, alkenyl, alkynyl, cycloalkyl,
hydroxyalkyl, heterocyclyl, oxoheterocyclyl, thioxoheterocyclyl, aryl, heteroaryl, -(CH2)u1Raa, -
(CH2)n10(CH2)m1Rza, -(CH2)a10Raa, -(CH2)aiNRaa( CH2)m1Rzaa, -NRaaC(O)(CH2)a10ORaa, -
NR22C(=S)Y(CH2)n1ORbb, -(CH2)n1SRaa, -(CH2)n1C(O)Raa, -(CH2)n1C(O)ORaa, -(CH2)n1S(O)m1Raa,
-(CH2)01S(O)m1NRaaRbb, -(CH2)u1P(O)m2RaaRob, -(CH2)u1NRzaRbb, -(CH2)u1S-, -
(CH2)01C(O)NRaaRbb, -(CH2)n1NRa2C(O)Rub or -(CH2)a1NRa2S(O)m1Rob, wherein the alkyl,
haloalkyl, alkoxy, haloalkoxy, hydroxyalkyl, amino, alkenyl, alkynyl, cycloalkyl, heterocyclyl,
aryl and heteroaryl are optionally further substituted with one or more substituents selected from
hydrogen atom, deuterium atom, substituted or unsubstituted alkyl, halogen, hydroxyl,
substituted or unsubstituted amino, oxo, nitro, cyano, substituted or unsubstituted alkenyl,
substituted or unsubstituted alkynyl, substituted or unsubstituted alkoxy, substituted or
unsubstituted hydroxyalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
heterocyclyl, substituted or unsubstituted aryl and substituted, unsubstituted heteroaryl, -
(CH2)u1-, -(CH2)niRee, -(CH2)nu10ORee, -(CH2)n1SRec, -(CH2)u1C(O)Ree, -(CH2)u1C(O)ORce, -
(CH2)u1S(O)m1Rec, -(CH2)n1S(O)miNRecRad, -(CH2)uiNRecRdad, -(CH2)n1C(O)NRecRag, -
(CH2)n1C(O)NRceS(O)m1Rad, -(CH2)n1NReeS(O)m1Rdd or -(CH2)a1NReeS(O)m1Rag;

[0829] L1, Ri1, Rs-Re, Raa-Rad and n are as defined in general formula (XIV).

[0830] The present disclosure also relates to a preferred embodiment of the general formula (I),
the stereoisomer thereof or the pharmaceutically acceptable salt thereof, which is a compound

of general formula (XVII), a stereoisomer thereof or a pharmaceutically acceptable salt thereof:
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[0831] (XVII)
[0832] wherein:
[0833] Ruisis selected from hydrogen atom, deuterium atom, alkyl, deuterated alkyl, haloalkyl,
alkoxy, haloalkoxy, halogen, amino, nitro, hydroxyl, cyano, alkenyl, alkynyl, cycloalkyl,
hydroxyalkyl, heterocyclyl, oxoheterocyclyl, thioxoheterocyclyl, aryl, heteroaryl, -(CH2)u1Raa, -
(CH2)n10(CH2)m1Rza, -(CH2)a10Raa, -(CH2)aiNRaa( CH2)m1Rzaa, -NRaaC(O)(CH2)a10ORaa, -
NRa2C(=S)Y(CH2)a10Rbb, -(CH2)u1SRza, -(CH2)n1C(O)Raa, -(CH2)01C(O)ORaa, -(CH2)a1S(O)m1Rza,
-(CH2)01S(O)m1NRaaRbb, -(CH2)u1P(O)m2RaaRob, -(CH2)u1NRzaRbb, -(CH2)u1S-, -
(CH2)01C(O)NRaaRbb, -(CH2)n1NRa2C(O)Rub or -(CH2)a1NRa2S(O)m1Rob, wherein the alkyl,
haloalkyl, alkoxy, haloalkoxy, hydroxyalkyl, amino, alkenyl, alkynyl, cycloalkyl, heterocyclyl,
aryl and heteroaryl are optionally further substituted with one or more substituents selected from
hydrogen atom, deuterium atom, substituted or unsubstituted alkyl, halogen, hydroxyl,
substituted or unsubstituted amino, oxo, nitro, cyano, substituted or unsubstituted alkenyl,
substituted or unsubstituted alkynyl, substituted or unsubstituted alkoxy, substituted or
unsubstituted hydroxyalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
heterocyclyl, substituted or unsubstituted aryl and substituted, unsubstituted heteroaryl, -
(CH2)u1-, -(CH2)niRee, -(CH2)nu10ORee, -(CH2)n1SRec, -(CH2)u1C(O)Ree, -(CH2)u1C(O)ORce, -
(CH2)n1S(O)miRee, -(CH2)n1S(O)miNRecRad, -(CH2niNReecRdd, -(CH2)n1C(O)NRecRag, -
(CH2)n1C(O)NRceS(O)m1Rad, -(CH2)n1NReeS(O)m1Rdd or -(CH2)a1NReeS(O)m1Rag;
[0834] r1is an integer of 0, 1 or 2; and
[0835] L1, R1, R4-Rs, Raa-Rag, n, n1, m1 and mz are as defined in general formula (XV).
[0836] The present disclosure also relates to a preferred embodiment of any one of the general
formulas, the stereoisomer thereof or the pharmaceutically acceptable salt thercof, wherein,

[0837] ring A is selected from the following group:
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[0838] ring B is selected from the following group:
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[0839] ring C is selected from the following group:

HN =\ N‘H H/N X X X HN
DT B0
ol I I and

AN—(
N )

[0840] The present disclosure also relates to a preferred embodiment of any one of the general
formulas, the stereoisomer thereof or the pharmaceutically acceptable salt thereof, wherein,
[0841] L: is Cs-s cycloalkyl, Css heterocycloalkyl, -(CH2)ni-, -(CH2)n1C(O)}CH2)mi-, -
(CH2)n1C(O)CH2)m1NR2a( CH2)m2-, -NRaa( CH2)n1-, -(CH2)a1S(O)m1- or -(CH2)n1S(O)m1NRaa-;
[0842] L: is seclected from bond, oxygen atom, -CRaReb-, -(CH2)n1C(O)-, -NRs- or -
(CH2)n1S(O)m1-;

[0843] L is selected from bond, -NRaa- or -C(O)NRuaa-;

[0844] Ri1 is seclected from cyano, -(CH2)n1Raa, -(CH2)n1C(O)Raa, Css cycloalkyl, 3-10
membered heterocyclyl, Ce-10 aryl or 5-10 membered heteroaryl, wherein the Cs-s cycloalkyl, 3-
10 membered heterocyclyl, Ce-10 aryl and 5-10 membered heteroaryl are optionally further
substituted with one or more substituents selected from hydrogen atom, cyano, Ci-s alkyl, Ci-6

alkoxy;
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[0845] Rz is selected from hydrogen atom, halogen, cyano, hydroxyl, oxo, Ci¢ alkyl, Ci-
alkoxy, Cs-s cycloalkyl, 3-10 membered heterocyclyl, Ce12 aryl, 5-10 membered heteroaryl, -
(CH2)n1Raa, -O(CH2)u1Rza, -S(CH2)u1Rz2 or -NRaa(CH2)n1Rbb, wherein the Cs.s cycloalkyl, 3-10
membered heterocyclyl, Ce-10 aryl and 5-10 membered heteroaryl are optionally further
substituted with one or more substituents selected from hydrogen atom, cyano, Ci-s alkyl, Ci-6
alkoxy, Cs-scycloalkyl or -NRccRad;

[0846] Rs is selected from hydrogen atom, cyano, halogen, Ci- alkyl, Ci haloalkyl, Ci-6
hydroxyalkyl, Cs.s cycloalkyl, 3-10 membered heterocyclyl, -(CH2)a1ORaa, -C(O)NRazRuwb or -
(CH2)u1S(O)m1Raa, wherein the cycloalkyl and heterocyclyl are optionally further substituted
with one or more substituents selected from hydrogen atom, Ci-6 alkyl or hydroxyl;

[0847] Ra4is selected from hydrogen atom or methyl;

[0848] Ruaa, Rub, Rec and Rada are identical or different and are cach independently selected from
hydrogen atom, Cis alkyl, Ci-s haloalkyl, cyano, hydroxyl, amino, Cs.s cycloalkyl, 3-10
membered heterocyclyl, Ces.10 aryl or 5-10 membered heteroaryl; wherein the Ci alkyl, Ci-6
haloalkyl, amino, Cs-s cycloalkyl, 3-10 membered heterocyclyl, Ce-10 aryl and 5-10 membered
heteroaryl are optionally further substituted with hydrogen atom, cyano, hydroxyl, amino,
aminoalkyl, Ci-s alkyl, Ci.¢alkoxy, Cs.s cycloalkyl, 3-10 membered heterocyclyl, Ce-10 aryl or 5-
10 membered heteroaryl.

[0849] An object of the present disclosure is to provide a compound of general formula (1), a
stereoisomer thereof or a pharmaceutically acceptable salt thercof, wherein the structure of the
compound of general formula (I) is as follows:

-Ry
L5

(R3)y @ Q

L; L,

Ry)s
[0850] ()
[0851] wherein:
[0852] L1 is selected from bond, alkylene, alkenylene, alkynyl, cycloalkyl, heterocyclyl, -
NRax( CH2)n1-, -(CH2)n1S(O)m1- or -(CH2)n1S(O)m1NRaa-;
[0853] L: is selected from bond, oxygen atom, sulfur atom, -CRaaRub-, -(CH2)u1C(O)-, -NR4-
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or -(CH2)n1S(O)m1-;

[0854] Ls is selected from bond, -NRaa- or -C(O)NRaa-;

[0855] ring A is selected from 6-14 membered heteroaryl, wherein the 6-14 membered
heteroaryl is selected from 6-14 membered fused heteroaryl; preferably 5,5 fused heteroaryl, 5,6
fused heteroaryl or 6,6 fused heteroaryl;

[0856] ring B is sclected from 6-14 membered bridged heterocyclyl or 6-14 membered fused
heterocyclyl;

[0857] ring C is selected from heteroaryl;

[0858] R1 is selected from hydrogen atom, deuterium atom, oxo, alkyl, deuterated alkyl,
haloalkyl, alkoxy, haloalkoxy, hydroxyalkyl, halogen, amino, nitro, hydroxyl, cyano, alkenyl,
alkynyl, cycloalkyl, heterocyclyl, oxoheterocyclyl, thioxoheterocyclyl, aryl, heteroaryl, -
(CH2)n1Raa, -(CH2)n10Raa, -NR2aC(O)(CH2)n10ORza, -NRa22C(=S)(CH2)a1ORbb, -(CH2)a1SRaa, -
(CH2)11C(O)Raa, -(CH2)a1C(O)ORaa, -(CH2)n1S(O)m1Raa, -(CH2)n1NRzaR b, -
(CH2)01C(O)NRaaRbb, -(CH2)n1NR2C(O)Rbb or -(CH2)n1NRaaS(O)m1Rob, wherein the alkyl,
haloalkyl, alkoxy, haloalkoxy, hydroxyalkyl, amino, alkenyl, alkynyl, cycloalkyl, heterocyclyl,
aryl and heteroaryl are optionally further substituted with one or more substituents selected from
hydrogen atom, deuterium atom, alkyl, haloalkyl, halogen, amino, oxo, nitro, cyano, hydroxyl,
alkenyl, alkynyl, alkoxy, haloalkoxy, hydroxyalkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl, -
(CH2)n1-, -(CH2)n1Rece, -(CH2)n1ORee, -(CH2)n1SRee, -(CH2)n1C(O)Rec, -(CH2)n1C(O)ORce, -
(CH2)n1S(O)m1Ree, -(CH2)aiNRecRaa, -(CH2)n1C(O)NRecRaa, -(CH2)n1NReeC(O)Raa or -
(CH2)a1NReeS(O)m1Rag;

[0859] R: is selected from hydrogen atom, deuterium atom, alkyl, deuterated alkyl, oxo,
haloalkyl, alkoxy, hydroxyalkyl, haloalkoxy, halogen, amino, nitro, hydroxyl, cyano, alkenyl or
alkynyl,;

[0860] Rs is selected from hydrogen atom, deuterium atom, alkyl, deuterated alkyl, haloalkyl,
alkoxy, haloalkoxy, halogen, amino, nitro, hydroxyl, cyano, alkenyl, alkynyl, cycloalkyl,
hydroxyalkyl, heterocyclyl, oxoheterocyclyl, thioxoheterocyclyl, aryl, heteroaryl, -(CH2)u1Raa, -
(CH2)110R s, -NRaaC(O)CH2)n10Rza, -NR2C(=S)(CH2)a10Rbb, -(CH2)01SRaa, -(CH2)11C(O)Raa,
-(CH2)u1C(O)ORaa, -(CH2)01S(O)miRaa, -(CH2)n1S(O)miNRazRob, -(CH2)a1P(O)m2RaaRob, -
(CH2)n1NRaaRvb, -(CH2)a1C(O)NRaaRub, -(CH2)n1NR2C(O)Rot  or  -(CH2)n1NR22S(O)m1Rob,
wherein the alkyl, haloalkyl, alkoxy, haloalkoxy, hydroxyalkyl, amino, alkenyl, alkynyl,
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cycloalkyl, heterocyclyl, aryl and heteroaryl are optionally further substituted with one or more
substituents selected from hydrogen atom, deuterium atom, substituted or unsubstituted alkyl,
halogen, hydroxyl, substituted or unsubstituted amino, oxo, nitro, cyano, substituted or
unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or unsubstituted alkoxy,
substituted or unsubstituted hydroxyalkyl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted heterocyclyl, substituted or unsubstituted aryl and substituted, unsubstituted
heteroaryl, -(CH2)n1-, -(CH2iRce, -(CH2)n1ORcc, -(CH2)n1SRee, -(CH2m1C(O)Ree, -
(CH2)n1C(O)ORee, -(CH2)u1S(O)miRee, -(CH2)n1S(O)m1  NRecRag,  -(CH2)a1NRecRag,
(CH2)n1C(O)NRecRaa, -(CH2)01C(O)NReeS(O)m1Raq, -(CH2)a1NReeS(O)m1Rad or -
(CH2)a1NReeS(O)m1Rag;

[0861] Ra4is sclected from hydrogen atom, deuterium atom, alkyl, deuterated alkyl, haloalkyl,
alkoxy, hydroxyalkyl, haloalkoxy, halogen, amino, nitro, hydroxyl, cyano, alkenyl, alkynyl;
[0862] Ruaa, Rub, Rec and Rad are identical or different and are cach independently selected from
hydrogen atom, deuterium atom, alkyl, deuterated alkyl, haloalkyl, alkoxy, hydroxyalkyl,
haloalkoxy, halogen, cyano, nitro, hydroxyl, amino, alkenyl, alkynyl, cycloalkyl, heterocyclyl,
aryl and heteroaryl, wherein the alkyl, deuterated alkyl, haloalkyl, alkoxy, hydroxyalkyl,
haloalkoxy, alkenyl, alkynyl, cycloalkyl, heterocyclyl, aryl and heteroaryl are optionally further
substituted with one or more substituents sclected from hydrogen atom, deuterium atom,
substituted or unsubstituted alkyl, halogen, hydroxyl, substituted or unsubstituted amino, oxo,
nitro, cyano, substituted or unsubstituted alkenyl, substituted or umsubstituted alkynyl,
substituted or unsubstituted alkoxy, substituted or unsubstituted hydroxyalkyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted
aryl and substituted or unsubstituted heteroaryl;

[0863] xis an integer of 0, 1, 2 or 3;

[0864] vy isanintegerof 0, 1,2, 3,4 or 5;

[0865] m is an integer of 0, 1 or 2;

[0866] m: is an integer of 0, 1 or 2; and

[0867] mni1is aninteger of 0, 1,2, 3,4, or 5.

[0868] The present disclosure also relates to a preferred embodiment of the general formula (I),
the stereoisomer thereof or the pharmaceutically acceptable salt thereof, which is a compound

of general formula (IT) and the compound of general formula (ITA), a stereoisomer thercof or a
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pharmaceutically acceptable salt thereof:

[0869] (11) (11A)

[0870] wherein:

[0871] W is selected from nitrogen atom or alkylene; and

[0872] mnis aninteger of 0, 1, 2 or 3;

[0873] Li, Lo, L3, ring A, ring C, R1-Rs3, x and y are as defined in general formula (I).

[0874] The present disclosure also relates to a preferred embodiment of the general formula (I),
the stereoisomer thereof or the pharmaceutically acceptable salt thereof, which is a compound

of general formula (ITTA), a stercoisomer thereof or a pharmaceutically acceptable salt thereof:

R
L
R;
Na R,
"Gy

(RZ)X

1

[0875] (TITA)

[0876] wherein:

[0877] Rs is selected from hydrogen atom, halogen, cyano, alkyl, alkoxy, hydroxyalkyl,
haloalkyl, -(CH2)n10Raa, -(CH2)n1C(O)NRaaRbb, cycloalkyl, heterocyclyl, aryl or heteroaryl,
wherein the alkyl, alkoxy, hydroxyalkyl, haloalkyl, cycloalkyl, heterocyclyl, aryl and heteroaryl
are optionally further substituted with one or more substituents selected from hydrogen atom,
deuterium atom, substituted or unsubstituted alkyl, halogen, hydroxyl, substituted or
unsubstituted amino, oxo, nitro, cyano, substituted or unsubstituted alkenyl, substituted or
unsubstituted alkynyl, substituted or umsubstituted alkoxy, substituted or unsubstituted
hydroxyalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl,
substituted or unsubstituted aryl and substituted, unsubstituted heteroaryl, -(CH2)n1-, -(CH2)n1Rce,
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-(CH2)u1ORc¢e, -(CH2)u1SRee, -(CH2)n1C(O)Ree, -(CH2)a1C(O)ORee, -(CH2)a1S(O)miRee, -
(CH2)11S(O)m1NRcecRad, -(CH2)n1NRecRad, -(CH2)n1C(O)NRecRad, -(CH2)n1C(O)NReeS(O)miRaq,
-(CH2)a1NReS(O)m1Raa or -(CH2)n1NReeS(O)m1Rag;

[0878] Rs is selected from hydrogen atom, halogen, cyano, alkyl, alkoxy, hydroxyalkyl,
haloalkyl, cycloalkyl, heterocyclyl or -(CH2)a1C(O)NRzaRob;

[0879] Li, Lo, L3, ring A, ring B, R1, Rz and x are as defined in general formula (T).

[0880] The present disclosure also relates to a preferred embodiment of the general formula (I),
the stereoisomer thereof or the pharmaceutically acceptable salt thereof, which is a compound

of general formula (I1I), a sterecoisomer thereof or a pharmaceutically acceptable salt thereof:
R,

L
Rii Ry

L L,

(Ry)x

[0881] (1IT)
[0882] wherein:
[0883] Rio and R11 are identical or different and are each independently selected from hydrogen
atom, halogen, cyano, alkyl, alkoxy, hydroxyalkyl, haloalkyl, -(CH211ORa, -
(CH2)u1C(O)NRaaRbb, -(CH2)n1S(O)m1NRaRub-, cycloalkyl, heterocyclyl, aryl or heteroaryl,
wherein the alkyl, alkoxy, hydroxyalkyl, haloalkyl, cycloalkyl, heterocyclyl, aryl and heteroaryl
are optionally further substituted with one or more substituents selected from hydrogen atom,
deuterium atom, substituted or unsubstituted alkyl, halogen, hydroxyl, substituted or
unsubstituted amino, oxo, nitro, cyano, substituted or unsubstituted alkenyl, substituted or
unsubstituted alkynyl, substituted or umsubstituted alkoxy, substituted or unsubstituted
hydroxyalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl,
substituted or unsubstituted aryl and substituted, unsubstituted heteroaryl, -(CH2)a1-, -(CH2)n1Rce,
-(CH2)u1ORc¢e, -(CH2)u1SRee, -(CH2)n1C(O)Ree, -(CH2)a1C(O)ORee, -(CH2)a1S(O)miRee, -
(CH2)n1S(O)m1NRecRdd, -(CH2)n1NRecRad, -(CH2)a1C(O)NRecRdad, -(CH2)a1C(O)NReeS(O)m1Rag,
-(CH2)a1NReS(O)m1Raa or -(CH2)n1NReeS(O)m1Rag;
[0884] L1, L2, L3, ring A, ring B, Ri1, R2 and x are as defined in general formula (T).

[0885] The present disclosure also relates to a preferred embodiment of the general formula (I),
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the stereoisomer thereof or the pharmaceutically acceptable salt thereof, which is a compound

of general formula (IV), a stereoisomer thercof or a pharmaceutically acceptable salt thereof:

Ry
Ve
Ll
I
(Rstﬂ)
Ly N_ N

[0886] (V)
[0887] wherein:
[0888] ring D is seclected from heterocyclyl, aryl or heteroaryl; preferably 5-6 membered
heterocyclyl, 6-10 membered aryl or 5-6 membered heteroaryl,
[0889] Ei1, Ez and Es are identical or different and are each independently selected from nitrogen
atom or -CRaa-;
[0890] R4 is selected from hydrogen atom, halogen, cyano, alkyl, alkenyl, alkynyl or alkoxy;
[0891] Ry7is selected from hydrogen atom, halogen, cyano, alkyl, alkenyl, alkynyl, alkoxy, oxo
or thioxo; and
[0892] zis an integer of 0, 1, 2 or 3;
[0893] L1, L3, ring C, R1, R3, Raa, y and n are as defined in general formula (T).
[0894] The present disclosure also relates to a preferred embodiment of the general formula (I),
the stereoisomer thereof or the pharmaceutically acceptable salt thereof, which is a compound

of general formula (V), a sterecoisomer thercof or a pharmaceutically acceptable salt thereof:

L/Rl
1
Rs |y
HN N
N
N RG
HN N.
| T R
E; -E;
()
(Ry)p
[0895] V)
[0896] wherein:
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[0897] ring G is selected from heterocyclyl, aryl or heteroaryl; preferably 5-6 membered
heterocyclyl, 6-10 membered aryl or 5-6 membered heteroaryl;

[0898] Rsis selected from hydrogen atom, halogen, cyano, alkyl, alkenyl, alkynyl, alkoxy, oxo
or thioxo; and

[0899] pisaninteger of 0, 1,2 or 3;

[0900] Rs and Re are as defined in claim 3;

[0901] Li, E1, E2, E3, R4 and n as defined in general formula (IV).

[0902] The present disclosure also relates to a preferred embodiment of the general formula (I),
the stereoisomer thereof or the pharmaceutically acceptable salt thereof, which is a compound
of general formula (VI), a stereoisomer thercof or a pharmaceutically acceptable salt thereof:

KCN

R

HN ; )
N.V
X R, da
HN N 4
IR
E v)d

[0903] (VD)

[ IENN

[0904] wherein:

[0905] ring K is selected from heterocyclyl, aryl or heteroaryl; preferably 5-6 membered
heterocyclyl, 6-10 membered aryl, 5-6 membered heteroaryl,

[0906] Ro is selected from hydrogen atom, halogen, cyano, alkyl, alkenyl, alkynyl, alkoxy, oxo
or thioxo; and

[0907] qis an integer of 0, 1, 2 or 3;

[0908] Rs and Re are as defined in claim 3;

[0909] Ei, Ez, E; and R4 are as defined in general formula (IV).

[0910] The present disclosure also relates to a preferred embodiment of the general formula (I),
the stereoisomer thereof or the pharmaceutically acceptable salt thereof, which is a compound

of general formula (VII), a stereoisomer thercof or a pharmaceutically acceptable salt thereof:
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Ry
[0911] (VII)
[0912] wherein:
[0913] nis an integer of 0, 1 or 2;
[0914] Lo, ring A, R2, Rs, Re and x are as defined in general formula (IT1A).
[0915] The present disclosure also relates to a preferred embodiment of the general formula
(IT), the stercoisomer thereof or the pharmaceutically acceptable salt thereof, which is a

compound of general formula (VIII), a stereoisomer thercof or a pharmaceutically acceptable

R
L

HN _N_L,
7 aR7)z

N

salt thereof’

[0916] ( VIII )

[0917] wherein:

[0918] M1 is selected from nitrogen atom or -CRaa-;

[0919] Raizis selected from hydrogen atom, cyano, halogen, alkyl or alkoxy; and

[0920] zis an integer of 0, 1 or 2;

[0921] L, Lo, ring C, R1, R3, R7, Raa and y are as defined in general formula (IV).

[0922] The present disclosure also relates to a preferred embodiment of the general formula (1),
the stereoisomer thereof or the pharmaceutically acceptable salt thereof, which is a compound

of general formula (IX), a stereoisomer thercof or a pharmaceutically acceptable salt thereof:
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CN
(s
HN N NH
‘ N
o
Ry; R
N ~ 7) zZ
[0923] (1X)

[0924] wherein:

[0925] ring C, R3, R12, R7, y and z are as defined in general formula (VII).

[0926] The present disclosure also relates to a preferred embodiment of the general formula (I),
the stereoisomer thereof or the pharmaceutically acceptable salt thereof, which is a compound

of general formula (X), a stercoisomer thercof or a pharmaceutically acceptable salt thereof:

R, CN
HN N\ NH

=
Ry,

N R7) z

[0927] (X)
[0928] wherein:
[0929] Rs-Re are as defined in general formula (I1TA);
[0930] Ri2, R7 and z are as defined in general formula (VII).
[0931] The present disclosure also relates to a preferred embodiment of the general formula (I),
the stereoisomer thereof or the pharmaceutically acceptable salt thereof, which is a compound

of general formula (XI), a stereoisomer thercof or a pharmaceutically acceptable salt thereof:

L]R‘
36
HN__N__L,
|
_
R m
12 \#R7)z

[0932] (XD)
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[0933] wherein:

[0934] L1, L2, ring B, ring C, R3 and R12 are as defined in general formula (1)

[0935] Rz, y and z are as defined in general formula (IX).

[0936] The present disclosure also relates to a preferred embodiment of any one of the general
formulas, the stereoisomer thereof or the pharmaceutically acceptable salt thereof, wherein,

[0937] ring A is selected from the following group:

& N & &
|N\ & |N\ % |N\ %, ewa\ kS WN\ 5 jWN\ %
= = N S N = N N.__= N~
N N NwlN N g 0
N £ %, & Y % :
<)jle |N\ ‘}77‘ ; |N\ WN\ ;\“/N\ ;WN\ ks7_
0 = = \ N.__~ N.__~ s NPZ \
OJ HN—/ HN—/ HN—I\G N=/ s
AUNLE AN AN éSSYN\HL AN 5|N\”%_
DU G X g
NN NSy Ny NN i
= N=/ b=\ N=
o

SN ™ y N | %
| ; |NY ; N\ éj /N\l(is- fes /NY ef iNmN/HL

| N N ~__N >~ _N
o~ N | =N o} N \_NH \_NH
SN AN ENCE SN A AN SN Y
SENC NG SR G AR S ARS & 1
S S\;N \ s N\ﬁ N‘N;’ _
N n AN N T AN AN N_ 3.
M T N D! ~rt
,N = N ~-N = /N
Ny \_NH N\\——s | =N "/

S eSO NS G QS
O D 0 e o

e Y Vo U G N\fj fTNY\VE
L O D TRy O
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“‘a & SN
pe N Y ﬁp; PR
= N
7 "N~ \
\NH N-NH and
EN A
Tx
s
[0938] ring B is selected from the following group
M -
M "y
% N \% N
H: H N .
,/"'/ //,I
N N
e o b and

[0939] ring C is selected from the following group:

HN— /\ jNH - HN=) TSNONTS m HN

R(N SIN N:EN Ny Nf N~ N__N Ng

e I and
iN—C N

N )

[0940] The present disclosure also relates to a preferred embodiment of any one of the general
formulas, the stereoisomer thereof or the pharmaceutically acceptable salt thereof, wherein,
[0941] L1 is Csscycloalkyl, Cs.g heterocycloalkyl, -(CH2)n1-, -NRaa(CH2)n1-, -(CH2)a1S(O)m1-
or -(CH2)u1S(O)m1NRaa-;

[0942] L: is seclected from bond, oxygen atom, -CRaReb-, -(CH2)n1C(O)-, -NRs- or -
(CH2)n1S(O)m1-;

[0943] L is selected from bond, -NRaa- or -C(O)NRuaa-;

[0944] Ru is selected from cyano, -(CH2)n1Raa, C3-s cycloalkyl or 3-10 membered heterocyclyl,

wherein the cycloalkyl and heterocyclyl are optionally further substituted with one or more
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substituents selected from hydrogen atom or cyano;

[0945] Rz is hydrogen atom, halogen, cyano, hydroxyl, oxo, Ci-s alkyl, Ci-6 alkoxy or 3-10
membered heterocyclyl; preferably hydrogen atom, halogen, cyano, hydroxyl, oxo, C1-3 alkoxy,
Ci13 alkyl or 3-8 membered heterocyclyl; more preferably hydrogen atom, fluorine, cyano,
hydroxyl, oxo, methoxy, methyl or morpholinyl;

[0946] Rs is selected from hydrogen atom, cyano, halogen, Ci- alkyl, Ci haloalkyl, Ci-6
hydroxyalkyl, Cs.s cycloalkyl, 3-10 membered heterocyclyl, -(CH2)a1ORaa, -C(O)NRazRuwb or -
(CH2)u1S(O)m1Raa, wherein the cycloalkyl and heterocyclyl are optionally further substituted
with one or more substituents selected from hydrogen atom, Ci-6 alkyl or hydroxyl;

[0947] Ra4is selected from hydrogen atom or methyl;

[0948] Ruaa, Rub, Rec and Raa are identical or different and are cach independently selected from
hydrogen atom, Ci-s alkyl, cyano, hydroxyl, amino or 3-10 membered heterocyclyl; wherein the
Ci-6 alkyl, amino and 3-10 membered heterocyclyl is optionally further substituted with one or
more substituents selected from hydrogen atom, cyano, hydroxyl or 5-10 membered heteroaryl.
[0949] The present disclosure further relates to a use of any one¢ of the compounds of general
formula (I), the stereoisomers thercof or the pharmaccutically acceptable salts thereof, or a
pharmaceutical composition in the manufacture of a JAK kinase inhibitor medicament.

[0950] The present disclosure also relates to a method for the prevention and/or treatment, pre-
treatment of a condition mediated by JAK kinase inhibitor, which comprises administering to a
patient a therapeutically effective dose of the compound of general formula (I), the stereoisomer
thereof or the pharmaceutically acceptable salt thereof, or the pharmacecutical composition
thereof.

[0951] The present disclosure also relates to a pharmaceutical composition, which comprises a
therapeutically effective dose of the compound of general formula (I), the stereoisomer thereof
or the pharmaceutically acceptable salt thereof and one or more pharmaceutically acceptable
carriers, diluents or excipients.

[0952] The present disclosure also relates to a use of the compound of general formula (1), the
stereoisomer thercof or the pharmaceutically acceptable salt thercof, or the pharmaccutical
composition in the manufacture of a medicament for the treatment of an inflammatory disease
and a neoplastic disease.

[0953] The present disclosure also relates to a method for the treatment of an inflammatory
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disease and a method for the treatment of a neoplastic disease, which comprises administering
to a patient a therapeutically effective dose of the pharmaceutical composition, the inflammatory
disease is selected from rtheumatoid arthritis, dermatitis, psoriasis, inflammatory bowel disease;
wherein gastrointestinal inflammatory disease is chronic inflammatory disease of the intestine,
further preferably ulcerative colitis and Crohn's discase.

[0954] The present disclosure also relates to a method of treating a neoplastic disease, which
comprises administering to a patient a therapeutically effective dose of the pharmaceutical
composition, the neoplastic disease is selected from myelofibrosis, polycythemia vera and
essential thrombocythemia, acute myeloid leukemia (AML), acute lymphoblastic leukemia
(ALL), ductal carcinoma of the breast and non-small cell lung cancer (NSCLC).

[0955] The present disclosure also relates to a pharmaceutical composition, which comprises
the compound of general formula (I), the stercoisomer thereof or the pharmaceutically acceptable
salt thereof, and one or more pharmaceutically acceptable carriers, diluents or excipients, the
amount of the compound of general formula (I), the stereoisomer thereof or the pharmaceutically
acceptable salt thereof may be a therapeutically effective amount.

[0956] The present disclosure further relates to a use of any one of the compounds of general
formula (I), the stercoisomers thereof or the pharmaccutically acceptable salts thereof, or the
aforementioned pharmaceutical composition in the manufacture of a JAK kinase inhibitor.
[0957] The present disclosure also relates to a use of the aforementioned compound of general
formula (I), the stereoisomer thercof or the pharmaceutically acceptable salt thereof, or the
aforementioned pharmaceutical composition in the manufacture of a medicament for the
prevention and/or treatment of a JAK kinase related disease. The JAK kinase related disease
is preferably an inflammatory disease and/or a neoplastic disease; the inflammatory disease is
preferably selected from rheumatoid arthritis, dermatitis, psoriasis, inflammatory bowel disease;
wherein gastrointestinal inflammatory disease is chronic inflammatory disease of the intestine,
further preferably ulcerative colitis and Crohn's disease. The neoplastic disease is preferably
selected from myelofibrosis, polycythemia vera and essential thrombocythemia, acute
myelomonocytic leukemia, acute lymphocytic leukemia, ductal carcinoma of the breast and non-
small cell lung cancer.

[0958] The present disclosure also relates to a use of the aforementioned compound of general

formula (I), the stereoisomer thercof or the pharmaceutically acceptable salt thereof, or the
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aforementioned pharmaceutical composition in the manufacture of a medicament, the
medicament is preferably a medicament for the treatment of an inflammatory disease and/or a
ncoplastic disease. The inflammatory disease is preferably selected from rheumatoid arthritis,
dermatitis, psoriasis, inflammatory bowel disease; wherein gastrointestinal inflammatory discase
is chronic inflammatory disease of the intestine, further preferably ulcerative colitis and Crohn's
disease. The neoplastic discase is preferably selected from myelofibrosis, polycythemia vera
and essential thrombocythemia, acute myelomonocytic leukemia, acute lymphocytic leukemia,
ductal carcinoma of the breast and non-small cell lung cancer.

[0959] The present disclosure also relates to a method for the treatment of an inflammatory
disease, which comprises administering to a patient a therapeutically effective dose of the
aforementioned compound of general formula (I), the stercoisomer thercof or the
pharmaceutically acceptable salt thereof, or the aforementioned pharmaceutical composition, the
mflammatory disease is selected from rheumatoid arthritis, dermatitis, psoriasis, inflammatory
bowel discase; wherein gastrointestinal inflammatory disease is chronic inflammatory disease of
the intestine, further preferably ulcerative colitis and Crohn's disease.

[0960] The present disclosure also relates to a method for the treatment of neoplastic disease,
which comprises administering to a patient a therapeutically effective dose of the aforementioned
compound of general formula (I), the stereoisomer thereof or the pharmaceutically acceptable
salt thereof, or the aforementioned pharmaceutical composition, the neoplastic disease is selected
from myelofibrosis, polycythemia vera and essential thrombocythemia, acute myelomonocytic
leukemia, acute lymphocytic leukemia, ductal carcinoma of the breast and non-small cell lung
cancer.

[0961] The present disclosure also relates to a method for the prevention and/or treatment of a
disease mediated by JAK kinase, which comprises administering to a patient a therapeutically
effective dose of the aforementioned compound of general formula (I), the stercoisomer thereof
or the pharmaceutically acceptable salt therecof, or the aforementioned pharmaceutical
composition. The disease mediated by JAK kinasc is preferably an inflammatory disease
and/or a ncoplastic disease; the inflammatory discase is preferably selected from rheumatoid
arthritis, dermatitis, psoriasis, inflammatory bowel disease; wherein gastrointestinal
mflammatory disease is chronic inflammatory discase of the intestine, further preferably

ulcerative colitis and Crohn's disease. The neoplastic disease is preferably selected from
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myelofibrosis, polycythemia vera and essential thrombocythemia, acute myelomonocytic
leukemia, acute lymphocytic leukemia, ductal carcinoma of the breast and non-small cell lung

cancer.

[0962] Detailed description of the invention

[0963] Unless otherwise stated, the terms used in the specification and claims have the
meanings described below.

[0964] The term “alkyl” refers to a saturated aliphatic hydrocarbon group, which is a straight
or branched chain group comprising 1 to 20 carbon atoms, preferably an alkyl comprising 1 to 8
carbon atoms, more preferably an alkyl comprising 1 to 6 carbon atoms, and most preferably an
alkyl comprising 1 to 3 carbon atoms. Non-limiting examples include methyl, ethyl, n-propyl,
isopropyl, n-butyl, isobutyl, ferr-butyl, sec-butyl, mn-pentyl, 1,1-dimethylpropyl, 1,2-
dimethylpropyl, 2,2-dimethylpropyl, 1-ethylpropyl, 2-methylbutyl, 3-methylbutyl, »-hexyl, 1-
ethyl-2-methylpropyl, 1,1,2-trimethylpropyl, 1,1-dimethylbutyl, 1,2-dimethylbutyl, 2,2-
dimethylbutyl, 1,3-dimethylbutyl, 2-cthylbutyl, 2-methylpentyl, 3-methylpentyl, 4-methylpentyl,
2,3-dimethylbutyl, n-heptyl, 2-methylhexyl, 3-methylhexyl, 4-methylhexyl, 5S-methylhexyl, 2,3-
dimethylpentyl, 2,4-dimethylpentyl, 2,2-dimethylpentyl, 3,3-dimethylpentyl, 2-ethylpentyl, 3-
ethylpentyl, n-octyl, 2,3-dimethylhexyl, 2,4-dimethylhexyl, 2,5-dimethylhexyl, 2,2-
dimethylhexyl, 3,3-dimethylhexyl, 4,4-dimethylhexyl, 2-ethylhexyl, 3-ethylhexyl, 4-ethylhexyl,
2-methyl-2-ethylpentyl, 2-methyl-3-ethylpentyl, #n-nonyl, 2-methyl-2-ethylhexyl, 2-methyl-3-
ethylhexyl, 2,2-diethylpentyl, n-decyl, 3,3-diethylhexyl, 2,2-diethylhexyl, and various branched
isomers thereof. Lower alkyl comprising 1 to 6 carbon atoms is more preferred, non-limiting
examples include methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, zerr-butyl, sec-butyl, n-
pentyl, 1,1-dimethylpropyl, 1,2-dimethylpropyl, 2,2-dimethylpropyl, 1-ethylpropyl, 2-
methylbutyl, 3-methylbutyl, »-hexyl, 1-cthyl-2-methylpropyl, 1,1,2-trimethylpropyl, 1,1-
dimethylbutyl, 1,2-dimethylbutyl, 2,2-dimethylbutyl, 1,3-dimethylbutyl, 2-ethylbutyl, 2-
methylpentyl, 3-methylpentyl, 4-methylpentyl, 2,3-dimethylbutyl, efc. The alkyl group may be
substituted or unsubstituted; when substituted, the substituent group may be substituted at any
available connection point; the substituent group is preferably one or more groups independently
selected from alkyl, alkenyl, alkynyl, alkoxy, alkylthio, alkylamino, halogen, thiol, hydroxyl,
nitro, cyano, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, cycloalkyloxy, heterocycloalkyloxy,
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cycloalkylthio, heterocycloalkylthio, oxo, carboxyl and carboxylate ester group. The alkyl of
the present disclosure is preferably selected from methyl, ethyl, isopropyl, ferz-butyl, haloalkyl,
deuterated alkyl, alkyl substituted with alkoxy and alkyl substituted with hydroxyl.

[0965] The term “alkylenc” refers to an alkyl of which a hydrogen atom is further substituted,
e.g., “methylene” refers to -CHz-, “cthylene” refers to -(CHz)2-, “propylene” refers to -(CHz)s-,
“butylenc” refers to -(CH2)4-, efc.  The term “alkenyl" refers to an alkyl as defined above that
consists of at least two carbon atoms and at least one carbon-carbon double bond, e.g., ethenyl,
1-propenyl, 2-propenyl, 1-, 2- or 3-butenyl, efc. The alkenyl group may be substituted or
unsubstituted; when substituted, the substituent group is preferably one or more independently
selected from alkyl, alkenyl, alkynyl, alkoxy, alkylthio, alkylamino, halogen, thiol, hydroxyl,
nitro, cyano, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, cycloalkyloxy, heterocycloalkyloxy,
cycloalkylthio, heterocycloalkylthio.

[0966] The term “cycloalkyl” refers to a saturated or partially unsaturated monocyclic or
polycyclic hydrocarbon substituent group comprising 3 to 20 carbon atoms, preferably 3 to 12
carbon atoms, further preferably 3 to 8 carbon atoms, and more preferably 3 to 6 carbon atoms.
Non-limiting examples of monocyclic cycloalkyl include cyclopropyl, cyclobutyl, cyclopentyl,
cyclopentenyl, cyclohexyl, cyclohexenyl, cyclohexadienyl, cycloheptyl, cycloheptatrienyl,
cyclooctyl, erc.; polycyclic cycloalkyl includes spiro, fused and bridged cycloalkyl; preferably
cyclopropyl, cyclobutyl, cyclohexyl, cyclopentyl and cycloheptyl, more preferably cyclopropyl,
cyclobutyl and cyclopentyl.

[0967] The term “spiro cycloalkyl” refers to 5 to 20 membered polycyclic group with individual
rings connected through one shared carbon atom (called a spiro atom), wherein the rings may
contain one or more double bonds, but none of the rings has a completely conjugated n-clectron
system. The spiro cycloalkyl is preferably 6 to 14 membered spiro cycloalkyl, and more
preferably 7 to 10 membered spiro cycloalkyl. According to the number of the spiro atoms
shared between the rings, the spiro cycloalkyl may be divided into mono-spiro cycloalkyl, di-
spiro cycloalkyl, or poly-spiro cycloalkyl, and preferably mono-spiro cycloalkyl or di-spiro
cycloalkyl. The spiro cycloalkyl is more preferably 4 membered/4 membered, 4 membered/S
membered, 4 membered/6 membered, 5 membered/5 membered, or 5 membered/6 membered

mono-spiro cycloalkyl. Non-limiting examples of spiro cycloalkyl include:
MY
(X0,
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[0968] and also include spiro cycloalkyl in which mono-spiro cycloalkyl and heterocycloalkyl

are connected through one spiro atom, non-limiting examples thereof include:

O O Kow T KT
?‘QQNH

[0969] The term “fused cycloalkyl” refers to 5 to 20 membered all-carbon polycyclic group,
wherein each ring in the system shares an adjacent pair of carbon atoms with another ring,
wherein one or more rings may contain one or more double bonds, but none of the rings has a
completely conjugated n-electron system.  The fused cycloalkyl is preferably 6 to 14 membered
fused cycloalkyl, and more preferably 7 to 10 membered fused cycloalkyl. According to the
number of membered rings, the fused cycloalkyl may be divided into bicyclic, tricyclic,
tetracyclic or polycyclic fused cycloalkyl, and the fused cycloalkyl is preferably bicyclic or
tricyclic fused cycloalkyl, and more preferably 4 membered/4 membered, 5 membered/5
membered, or 5 membered/6 membered bicyclic fused cycloalkyl. Non-limiting examples of

fused cycloalkyl include:

388688488

[0970] The term “bridged cycloalkyl” refers to 5 to 20 membered all-carbon polycyclic group,
wherein every two rings in the system share two disconnected carbon atoms, wherein the rings
may have one or more double bonds, but none of the rings has a completely conjugated n-electron
system. The bridged cycloalkyl is preferably 6 to 14 membered bridged cycloalkyl, and more
preferably 7 to 10 membered bridged cycloalkyl.  According to the number of membered rings,
the bridged cycloalkyl may be divided into bicyclic, tricyclic, tetracyclic or polycyclic bridged
cycloalkyl, and the bridged cycloalkyl is preferably bicyclic, tricyclic or tetracyclic bridged
cycloalkyl, and more preferably bicyclic or tricyclic bridged cycloalkyl.  Non-limiting
examples of bridged cycloalkyl include:
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[0971] The cycloalkyl ring may be fused to the ring of aryl, heteroaryl or heterocycloalkyl,
wherein the ring bound to the parent structure is cycloalkyl; non-limiting examples include
indanyl, tetrahydronaphthyl, benzocycloheptyl, efc.  The cycloalkyl may be optionally
substituted or unsubstituted; when substituted, the substituent group is preferably one or more
groups independently selected from alkyl, alkenyl, alkynyl, alkoxy, alkylthio, alkylamino,
halogen, thiol, hydroxyl, nitro, cyano, cycloalkyl, heterocycloalkyl, aryl, heteroaryl,
cycloalkyloxy, heterocycloalkyloxy, cycloalkylthio, heterocycloalkylthio, oxo, carboxyl or
carboxylate ester group.

[0972] The term “heterocyclyl™ refers to 3 to 20 membered saturated or partially unsaturated
monocyclic or polycyclic hydrocarbon group, wherein one or more ring atoms are heteroatoms
selected from N, O, B, P, S(O)m (wherein m is an integer of 0 to 2) or P(O), (wherein n is an
integer of 0 to 2), but excluding -O-O-, -O-S- or -S-S- in the ring, with the remaining ring atoms
being carbon atoms. Preferably, the heterocyclyl comprises 3 to 12 ring atoms wherein 1 to 4
atoms are heteroatoms; more preferably, 3 to 10 ring atoms; and most preferably 3 to 8 ring
atoms. Non-limiting examples of monocyclic heterocyclyl include oxacyclobutyl,
azacyclobutyl,  pyrrolidinyl,  imidazolidinyl, tetrahydrofuranyl, tetrahydropyranyl,
tetrahydrothienyl, dihydroimidazolyl, dihydrofuranyl, dihydropyrazolyl, dihydropyrrolyl,
piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl, homopiperazinyl, pyranyl, etc.,
preferably oxycyclobutyl, azacyclobutyl, tetrahydrofuranyl, tetrahydropyranyl, pyrazolidinyl,
morpholinyl, piperidinyl, piperazinyl and pyranyl, more preferably azacyclobutyl, oxacyclobutyl,
pyrrolidinyl, tetrahydropyranyl, morpholinyl, piperidinyl and piperazinyl. Polycyclic
heterocyclyl includes spiro, fused and bridged heterocyclyl.  The heterocyclyl comprising spiro
ring, fused ring or bridged ring is optionally bonded to other group via a single bond, or further
bonded to other cycloalkyl, heterocyclyl, aryl and heteroaryl via any two or more atoms on the
ring.

[0973] The term “spiro heterocyclyl” refers to 3 to 20 membered polycyclic heterocyclyl group
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with individual rings connected through one shared atom (called a spiro atom), wherein one or
more ring atoms are heteroatoms selected from N, O, B, P, S(O)m (wherein m is an integer of 0
to 2) or P(O) (wherein n is an integer of 0 to 2), with the remaining ring atoms being carbon
atoms. The rings may contain one or more double bonds, but none of the rings has a completely
conjugated m-clectron system. The spiro heterocyclyl is preferably 6 to 14 membered spiro
heterocyclyl, and more preferably 7 to 10 membered spiro heterocyclyl. According to the
number of the spiro atoms shared between the rings, the spiro heterocyclyl may be divided into
mono-spiro heterocyclyl, di-spiro heterocyclyl, or poly-spiro heterocyclyl, and the spiro
heterocyclyl is preferably mono-spiro heterocyclyl or di-spiro heterocyclyl, and more preferably
3 membered/5 membered, 4 membered/5 membered, 4 membered/6 membered, 5 membered/5
membered, or 5 membered/6-membered mono-spiro heterocyclyl. Non-limiting examples of

spiro heterocyclyl include:

e
N . . . , i % O s\ %ﬁﬁ{ é;%%
R T N ARG Tt o 8
bao o
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[0974] The term “fused heterocyclyl” refers to 5 to 20 membered polycyclic heterocyclyl group,
wherein cach ring in the system shares an adjacent pair of atoms with another ring, wherein one
or more rings may contain one or more double bonds, but none of the rings has a completely
conjugated n-clectron system, and wherein one or more ring atoms are heteroatoms selected from
N, O or S(O)m (wherein m is an integer of 0 to 2), with the remaining ring atoms being carbon
atoms. The fused heterocyclyl is preferably 6 to 14 membered fused heterocyclyl, and more
preferably 7 to 10 membered fused heterocyclyl.  According to the number of membered rings,
the fused heterocyclyl may be divided into bicyclic, tricyclic, tetracyclic or polycyclic fused
heterocyclyl, and preferably bicyclic or tricyclic fused heterocyclyl, and more preferably 3
membered/5 membered, 4 membered/S membered or 5 membered/6 membered bicyclic fused

heterocyclyl. Non-limiting examples of fused heterocyclyl include:
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[0975] The term “bridged heterocyclyl” refers to 5 to 14 membered polycyclic heterocyclyl
group, wherein two arbitrary rings in the system share two disconnected atoms, wherein the rings
may have one or more double bonds, but none of the rings has a completely conjugated n-electron
system, and wherein one or more ring atoms are heteroatoms selected from N, O and S(O)m
(wherein m is an integer of 0 to 2), with the remaining ring atoms being carbon atoms. The
bridged heterocyclyl is preferably 6 to 14 membered bridged heterocyclyl, and more preferably
7 to 10 membered bridged heterocyclyl.  According to the number of membered rings, the
bridged heterocyclyl may be divided into bicyclic, tricyclic, tetracyclic or polycyclic bridged
heterocyclyl, and the bridged heterocyclyl is preferably bicyclic, tricyclic or tetracyclic bridged
heterocyclyl, and more preferably bicyclic or tricyclic bridged heterocyclyl. Non-limiting

examples of bridged heterocyclyl include:

“’ﬁ%@q %@?@@99

[0976] The heterocyclyl ring may be fused to the ring of aryl, heteroaryl or cycloalkyl, wherein

the ring bound to the parent structure is heterocyclyl; non-limiting examples thercof include:
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[0977] The heterocyclyl may be optionally substituted or unsubstituted; when substituted, the
substituent group is preferably one or more groups independently selected from alkyl, alkenyl,
alkynyl, alkoxy, alkylthio, alkylamino, halogen, thiol, hydroxyl, nitro, cyano, cycloalkyl,
heterocycloalkyl, aryl, heteroaryl, cycloalkyloxy, heterocycloalkyloxy, cycloalkylthio,
heterocycloalkylthio, oxo, carboxyl or carboxylate ester group.

[0978] The term “aryl" refers to 6 to 14 membered all-carbon monocyclic ring or polycyclic
fused ring (i.e., each ring in the system shares an adjacent pair of carbon atoms with another ring
in the system) comprising a conjugated m-electron system, preferably 6 to 10 membered aryl,
e.g., phenyl and naphthyl. The aryl is more preferably phenyl. The aryl ring may be fused to
the ring of heteroaryl, heterocyclyl or cycloalkyl, wherein the ring bound to the parent structure

is aryl ring. Non-limiting examples thereof include:

WG OGO oo <3 0
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[0979] The aryl may be substituted or unsubstituted; when substituted, the substituent group is

, elc.

preferably one or more groups independently sclected from alkyl, alkenyl, alkynyl, alkoxy,
alkylthio, alkylamino, halogen, thiol, hydroxyl, nitro, cyano, cycloalkyl, heterocycloalkyl, aryl,
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heteroaryl, cycloalkyloxy, heterocycloalkyloxy, cycloalkylthio, heterocycloalkylthio, carboxyl
or carboxylate ester group.

[0980] The term “heteroaryl” refers to 5 to 14 membered heteroaromatic system comprising 1
to 4 heteroatoms selected from O, S and N. The heteroaryl is preferably 5 to 10 membered
heteroaryl, and more preferably 5 or 6 membered heteroaryl, e.g., imidazolyl, furyl, thienyl,
thiazolyl, pyrazolyl, oxazolyl, pyrrolyl, triazolyl, tetrazolyl, pyridyl, pyrimidinyl, thiadiazolyl,
oxadiazolyl, pyrazinyl, pyridazinyl efc., preferably pyrazinyl, pyridazinyl, oxazolyl, oxadiazole,
tetrazolyl, triazolyl, thienyl, imidazolyl, pyridinyl, pyrimidinyl, pyrazolyl, thiazolyl, thiadiazole,
pyrazolyl and pyrimidinyl, more preferably pyrazinyl, pyridyl, pyridazinyl, pyrimidinyl,
imidazolyl, triazolyl, pyrazolyl and thiazolyl.

[0981] The term “fused heteroaryl” refers to 4 to 20 membered heteroaryl system comprising
1 to 6 heteroatoms selected from O, S and N. The fused heteroaryl is preferably 6 to 14
membered, more preferably 6 membered or 10 membered. The fused heteroaryl ring refers to
heteroaryl fused to the ring of aryl, heteroaryl or cycloalkyl; non-limiting examples thereof

include:
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[0982] The heteroaryl or the fused heteroaryl may be optionally substituted or unsubstituted;
when substituted, the substituent is preferably one or more groups independently selected from
alkyl, alkenyl, alkynyl, alkoxy, alkylthio, alkylamino, halogen, thiol, hydroxyl, nitro, cyano,
cycloalkyl, heterocycloalkyl, aryl, heteroaryl, cycloalkyloxy, heterocycloalkyloxy,
cycloalkylthio, heterocycloalkylthio, carboxyl or carboxylate ester group.

[0983] The term “alkoxy™ refers to -O-(alkyl) or -O-(unsubstituted cycloalkyl) group, wherein
the alkyl is as defined above. Non-limiting examples of alkoxy include methoxy, ethoxy,
propoxy, butoxy, cyclopropyloxy, cyclobutyloxy, cyclopentyloxy, cyclohexyloxy. The alkoxy
may be optionally substituted or unsubstituted; when substituted, the substituent group is

preferably one or more groups independently sclected from alkyl, alkenyl, alkynyl, alkoxy,
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alkylthio, alkylamino, halogen, thiol, hydroxyl, nitro, cyano, cycloalkyl, heterocycloalkyl, aryl,
heteroaryl, cycloalkyloxy, heterocycloalkyloxy, cycloalkylthio, heterocycloalkylthio, carboxyl
or carboxylate ester group.

[0984] “Haloalkyl” refers to an alkyl group substituted with one or more halogens, wherein the
alkyl is as defined above.

[0985] “Haloalkoxy” refers to an alkoxy group substituted with one or more halogens, wherein
the alkoxy is as defined above.

[0986] “Hydroxyalkyl” refers to an alkyl group substituted with hydroxyl, wherein the alkyl is
as defined above.

[0987] “Alkenyl” refers to a chain alkenyl, also known as an olefin group, wherein the alkenyl
may be further substituted with other related group(s), e.g., alkyl, alkenyl, alkynyl, alkoxy,
alkylthio, alkylamino, halogen, thiol, hydroxyl, nitro, cyano, cycloalkyl, heterocycloalkyl, aryl,
heteroaryl, cycloalkyloxy, heterocycloalkyloxy, cycloalkylthio, heterocycloalkylthio, carboxyl
or carboxylate ester group.

[0988] “Alkynyl” refers to (CH=C- or-C=C-) , wherein the alkynyl may be further substituted
by other related group(s), e.g., alkyl, alkenyl, alkynyl, alkoxy, alkylthio, alkylamino, halogen,
thiol, hydroxyl, nitro, cyano, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, cycloalkyloxy,
heterocycloalkyloxy, cycloalkylthio, heterocycloalkylthio, carboxyl or carboxylate ester group.
[0989] “Hydroxyl” refers to -OH group.

[0990] “Halogen” refers to fluorine, chlorine, bromine or iodine.

[0991] “Amino” refers to -NHo.

[0992] “Cyano” refers to -CN.

[0993] “Nitro” refers to -NOx.

[0994] “Carboxyl” refers to -C(O)OH.

[0995] “THEF™ refers to tetrahydrofuran.

[0996] “EtOAc” refers to cthyl acetate.

[0997] “MeOH” refers to methanol.

[0998] “DMF” refers to N,N-dimethylformamide.

[0999] “DIPEA” refers to diisopropylethylamine.

[1000] “AN” refers to acrylonitrile.

[1001] “TFA” refers to trifluoroacetic acid.
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[1002] “MeCN” refers to acetonitrile.

[1003] “DMA™ refers to N,N-dimethylacetamide.

[1004] “Et2O” refers to diethyl ether.

[1005] “DCE” refers to 1,2-dichlorocthane.

[1006] “DIPEA” refers to NV,N-diisopropylethylamine.

[1007] “NBS” refers to N-bromosuccinimide.

[1008] “NIS” refers to N-iodosuccinimide.

[1009] “Cbz-Cl” refers to benzyl chloroformate.

[1010] “Pd2(dba)s” refers to tris(dibenzylideneacetone)dipalladium.

[1011] “Dppf” refers to 1,1'-bis(diphenylphosphino)ferrocene.

[1012] “HATU”  refers to  2-(7-azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium
hexafluorophosphate.

[1013] “KHMDS” refers to potassium hexamethyldisilazide.

[1014] “LiHMDS™ refers to lithium bis(trimethylsilyl)amide.

[1015] “MeLi” refers to methyl lithium.

[1016] “n-BuLi” refers to n-butyl lithium.

[1017] “NaBH(OAc)3” refers to sodium triacetoxyborohydride.

[1018] Different expressions such as “X is selected from A, B or C”, “X is selected from A, B
and C”, “X is A, Bor C”, “Xis A, B and C”, efc., express identical meaning, that is, X may be
any one or more of A, B and C.

[1019] The hydrogen atom of the present disclosure may be substituted by its isotope deuterium.
Any one of the hydrogen atoms in the compounds of the examples of the present disclosure may
also be substituted by deuterium atom.

[1020] “Optional” or “optionally” refers to that the event or circumstance described
subsequently may, but need not, occur, and such a description includes the situation in which the
event or circumstance does or does not occur. For example, “heterocyclyl optionally
substituted by alkyl” refers to that an alkyl group may be, but need not be, present, and such a
description includes the situation of the heterocyclyl being substituted by alkyl and the
heterocyclyl being not substituted by alkyl.

[1021] “Substituted” refers to one or more hydrogen atoms in a group, preferably up to 5, and

more preferably 1 to 3 hydrogen atoms, independently substituted by a corresponding number
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of substituents. It goes without saying that the substituents only exist in their possible chemical
position. The person skilled in the art is able to determine whether the substitution is possible
or impossible by experiments or theory without undue efforts. For example, the combination
of amino or hydroxyl comprising free hydrogen and carbon atoms comprising unsaturated bonds
(such as olefinic) may be unstable.
[1022] A “‘pharmacecutical composition” refers to a mixture of one or more of the compounds
according to the present disclosure or physiologically/pharmaceutically acceptable salts or
prodrugs thereof with other chemical components, and other components such as
physiologically/pharmaceutically acceptable carriers and excipients. The purpose of the
pharmaceutical composition is to facilitate administration of a compound to an organism, which
is conducive to the absorption of the active ingredient so as to exert biological activity.
[1023] A “pharmaceutically acceptable salt” refers to a salt of the compound of the present
disclosure, which is safe and effective in mammals and has the desired biological activity.
[1024] Detailed description of the preferred embodiment
[1025] The present disclosure will be further described by the embodiments below, but the
present disclosure is not limited to the scope of the described embodiments. In the following
embodiments, the experimental methods without specific conditions are selected according to
conventional methods and conditions, or according to the product specification.

[1026] Embodiment
[1027] The structure of the compound of the present embodiment is determined by nuclear
magnetic resonance (NMR) or/and liquid-mass spectrometry (LC-MS). The NMR chemical
shift (8) is given in units of parts per million (ppm). NMR was measured with Bruker
AVANCE-400 nuclear magnetic instrument, the solvent was deuterated dimethyl sulfoxide
(DMSO-ds), deuterated methanol (CDsOD) and deuterated chloroform (CDCls), and the internal
standard was tetramethylsilane (TMS).
[1028] The liquid mass spectrometry LC-MS was measured with an Agilent 1200 Infinity
Series mass spectrometer.  HPLC was determined by Agilent 1200DAD high pressure liquid
chromatograph (Sunfire C18 150 X 4.6 mm column) and Waters 2695-2996 high pressure liquid
chromatograph (Gi minutes i C18 150 X 4.6 mm column).
[1029] Yantai Huanghai HSGF254 or Qingdao GF254 silica gel plate was used as the thin layer

chromatography silica gel plate, the specification of TLC is 0.15 mm-0.20 mm, and the
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specification of the thin layer chromatography separation used for product purification is 0.4
mm-0.5 mm. 200-300 mesh silica gel of Yantai Huanghai silica gel was generally used as the
carrier of the column chromatography.

[1030] The starting materials in the embodiment of the present disclosure are known and can
be purchased on the market, or can be synthesized by adopting or following methods known in
the art.

[1031] Unless otherwise specified, all reactions of the present embodiment were carried out
under continuous magnetic stirring under dry nitrogen or argon atmosphere, the solvent was dry

solvent, and the reaction temperature unit was degrees Celsius.

[1032] Embodiment 1
[1033] 3-((3-ex0)-3-((7-((5-methylthioazol-2-yl)amino)-1,6-diazanaphthalen-5-yl)amino)-8-

azabicyclo[3.2.1]oct-8-y)propionitrile

[1034]

[1035] Step 1: preparation of tert-butyl (3-exo)-3-((7-chloro-1,6-diazanaphthalen-5-yl)amino)-
8-azabicyclo|3.2.1]oct-8-carboxylate

I?oc
N
Boc
CI N Cl | DIPEA, DMSO
N
_——
|/ + CIn_Ng_NH
‘ 110°C |
=
Nx NH, |
N

[1036]

[1037] The compound 5,7-dichloro-1,6-diazanaphthalene (100 mg, 0.502 mmol), Tert-butyl (3-
exo0)-3-amino-8-azabicyclo[3.2.1]oct-8-carboxylate (119 mg, 0527 mmol) and
diisopropylethylamine (195 mg, 1.51 mmol) were dissolved in dimethyl sulfoxide (4 mL), and

the reaction mixture was heated to 110°C and stirred for 22 hours. The reaction mixture was
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cooled to room temperature, diluted with ethyl acetate, and washed with saturated sodium
chloride aqueous solution. The organic phase was collected, dried over anhydrous sodium
sulfate, filtered, and concentrated under reduced pressure to remove the organic solvent. The
resulting residue was separated and purified by silica gel column chromatography to obtain the
title compound as a yellow-white solid (173 mg, 92%).

[1038] 'H NMR (400 MHz, DMSO-ds) & 8.89 (dd, J= 4.2, 1.3 Hz, 1H), 8.72 (d, J = 8.3 Hz,
1H), 7.74 (d, J = 7.5 Hz, 1H), 7.48 (dd, J = 8.4, 4.3 Hz, 1H), 6.96 (s, 1H), 4.70-4.56 (m, 1H),
4.16 (s, 2H), 2.05-1.87 (m, 4H), 1.81-1.57 (m, 4H), 1.44 (s, 9H).

[1039] MS m/z (ESD): 389.2 [M+H]".

[1040] Step 2: preparation of 3-((3-ex0)-3-((7-chloro-1,6-diazanaphthalen-5-yl)amino)-8-
azabicyclo[3.2.1]oct-8-yl) propionitrile

O

N

N N
1) TFA, DCM
ClIn Ny NH Cln_N_NH
|/ 2) AN, DIPEA, MeOH |
| =
N N
[1041] X

[1042] Tert-butyl (3-ex0)-3-((7-chloro-1,6-diazanaphthalen-5-yl)amino)-8-

azabicyclo[3.2.1]oct-8-carboxylate (100 mg, 0.257 mmol) was dissolved in dichloromethane (1
mL), and trifluoroacetic acid (0.5 mL) was added with stirring at room temperature. The
resulting reaction mixture was stirred at room temperature for 30 minutes, and then concentrated
under reduced pressure to remove the solvent. The mixture was dissolved by anhydrous
methanol, and diisopropylethylamine (332 mg, 2.57 mmol) and acrylonitrile (16 mg, 0.31 mmol)
were added successively. The reaction mixture was stirred at room temperature for 26.5 hours,
and concentrated under reduced pressure to remove the solvent.  The residue was separated and
purified by silica gel column chromatography to obtain the title compound as a white powder
(81 mg, 92%).

[1043] 'H NMR (400 MHz, DMSO-ds) & 8.90-8.87 (m, 1H), 8.72 (d, J = 8.3 Hz, 1H), 7.76 (d,
J=7.7Hz, 1H), 7.47 (dd, J = 8.4, 43 Hz, 1H), 6.94 (s, 1H), 4.51-4.35 (m, 1H), 3.34 (s, 2H),
2.69-2.58 (m, 4H), 1.98-1.88 (m, 2H), 1.84-1.62 (m, 6H).
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[1044] MS m/z (ESI): 342.1 [M+H]".
[1045] Step 3: preparation of  3-((3-ex0)-3-((7-((5-methylthioazol-2-yl)amino)-1,6-
diazanaphthalen-5-yl)amino)-8-azabicyclo[3.2.1 Joct-8-yl)propionitrile

N CN

B g
X-Phos PdG, Y

HN NH

Cl_N_NH ‘ N
| = Cs,CO3;, dioxane 7
| 100 °C |
Nx

[1046] 3-((3-ex0)-3-((7-chloro-1,6-diazanaphthalen-5-yl)amino)-8-azabicyclo[3.2.1]oct-8-

0O

yDpropionitrile (50 mg, 0.146 mmol), 5-methylthioazol-2-amine (25 mg, 0.219 mmol), chloro(2-
dicyclohexylphosphino-2'.4',6'-triisopropyl-1,1'-biphenyl)[2-(2"-amino-1,1'-
biphenyl)jpalladium(Il) (7 mg, 0.009 mmol) and cesium carbonate (86 mg, 0.263 mmol) were
added to ultra-dry 1,4-dioxane (5 mL). The reaction mixture was filled with dry nitrogen. The
reaction mixture was then sealed, heated to 110 °C and stirred for 24 hours, then cooled to room
temperature, and filtered. The filtratec was concentrated under reduced pressure and purified by
preparative TLC to obtain the title compound as a yellow-green solid (14 mg, 23%).
[1047] 'H NMR (400 MHz, DMSO-ds) § 10.77 (s, 1H), 8.71-8.63 (m, 1H), 8.55 (d, /= 8.3 Hz,
1H), 7.47 (d, J = 8.6 Hz, 1H), 7.10 (dd, J = 8.3, 4.3 Hz, 1H), 7.02 (d, J = 1.1 Hz, 1H), 6.46 (s,
1H), 4.96-4.77 (m, 1H), 3.36 (s, 2H), 2.65 (s, 4H), 2.32 (s, 3H), 2.04-1.72 (m, 8H).
[1048] MS m/z (ESI): 420.2 [M+H]".

[1049] Embodiment 2
[1050] 3-(3-ex0)-3-((7-((5-(hydroxymethyl)thiazol-2-yl)amino)-1,6-diazadiazanaphthalen-5-
yDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile

NﬁCN /_H? N

HO N
X-Phos Pd G, N S
Cs,C03, 1,4-dioxane, 140°C

: |
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[1051] 3-((3-ex0)-3-((7-Chloro-1,6-diazanaphthalen-5-yl)amino)-8-azabicyclo[3.2.1 Joct-8-
yDpropionitrile (50 mg, 0.146 mmol), (2-aminothiazol-5-yl)methanol (38 mg, 0.292 mmol),
chloro(2-dicyclohexylphosphino-2',4',6'-triisopropyl-1,1'-biphenyl)[ 2-(2'-amino-1,1'-
biphenyl)jpalladium(II) (58 mg, 0.073 mmol) and cesium carbonate (143 mg, 0.438 mmol) were
added to ultra-dry 1,4-dioxane (5 mL). The reaction mixture was filled with dry nitrogen to
remove oxygen, heated to 140°C with a microwave reactor, stirred for 2.5 hours, cooled to room
temperature, and filtered. The filtrate was concentrated under reduced pressure, and purified
by silica gel column chromatography and reverse phase HPLC to obtain the title compound (8.6
mg, 14%).
[1052] 'H NMR (400 MHz, DMSO-ds) & 10.85 (s, 1H), 8.70-8.65 (m, 1H), 8.60-8.53 (m, 1H),
747 (d,J=8.6 Hz, 1H), 7.18 (s, 1H), 7.11 (dd, J= 8.3, 4.3 Hz, 1H), 6.50 (s, 1H), 5.16 (1,J= 5.2
Hz, 1H), 4.86 (dd, J = 16.7, 8.2 Hz, 1H), 4.56 (d, J = 5.2 Hz, 2H), 3.33 (s, 2H), 2.65 (s, 4H),
1.99-1.86 (m, 4H), 1.81 (d, J = 7.4 Hz, 4H).
[1053] MS m/z (ESI): 436.1 [M+H]".
[1054] Embodiment 3
[1055] 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-7H-pyrrolo|2,3-d Jpyrimidin-2-
ylDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile

CN
HN
N'é
HN N NH
T
N

[1056] N

[1057] Step 1: preparation of 2,4-dichloro-5-tosyl-7H-pyrrolo[2,3-d]pyrimidine
Cl N Cl

cl_ _N_ _cl
~ \IN( DIPEA e
X f sl —— XN
\_NH \ N,

Ts

[1059] TsCl (242 mg, 1.27 mmol) and DIPEA (273 mg, 2.12 mmol) were added successively

[1058]

into the solution of 24-dichloropyrrole[3,2-d]pyrimidine (200 mg, 1.06 mmol) in
dichloromethane (5 mL), and stirred overnight at room temperature. When the reaction was

complete, the reaction mixture was extracted with DCM (15 mL x 3), and washed with saturated
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sodium chloride aqueous solution (15 mL x 3). The organic phase was collected and dried over
anhydrous sodium sulfate, filtered, and concentrated under reduced pressure to remove the
organic solvent. The resulting product was purified by silica gel column chromatography (PE:
DCM from 0 to 70:30) to obtain the title compound as a white solid (360 mg, 99%).

[1060] MS m/z (ESI): 343.0 [M+H]".

[1061] Step 2: preparation of 2-chloro-N-(5-methyl-1H-pyrazol-3-yl)-7-tosyl-7H-pyrrolo[2,3-

d]pyrimidin-4-amine

Cl /NYCI HN N
| o\ DIPEA
N ;. Ny HN
\ N, NH,
Ts
[1062]

[1063] 3-Amino-5-methylpyrazol (53 mg, 0.55 mmol) and DIPEA (129 mg, 1 mmol) were

added successively into the solution of 2,4-dichloro-5-tosyl-7H-pyrrolo[2,3-d|pyrimidine (171
mg, 0.5 mmol) in MeCN (10 mL), then the mixture was stirred under microwave conditions at
100°C for 2 hours. When the reaction was completed, the reaction mixture was extracted with
EA (15 mL x 3) and washed with saturated sodium chloride aqucous solution (15 mL x 3). The
organic phase was collected and dried over anhydrous sodium sulfate, filtered and concentrated
under reduced pressure.  The resulting product was purified by silica gel column
chromatography (DCM: MeOH from 0 to 95:5) to obtain the title compound as a pale yellow
solid (185 mg, 92%).

[1064] MS m/z (ESD): 402.1 [M+H]".

[1065] Step 3: preparation of tert-butyl-(3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-7-
tosyl-7H-pyrrolo[2,3-d]pyrimidin-2-yl)amino)-8-azabicyclo| 3.2.1]oct-8-carboxylate

HN |
N ) ?OC HN N

[1066]
[1067] N-Boc-exo-3-aminotropane (85 mg, 0.375 mmol) and DIPEA (64.5 mg, 0.5 mmol) were

155

Date Recgue/Date Received 2021-05-28



CA 03121408 2021-05-28

added successively into the solution of 2-chloro-N-(5-methyl-1H-pyrazol-3-yl)-7-tosyl-7H-
pyrrolo|2,3-dpyrimidin-4-amine (100 mg, 0.25 mmol) in n-BuOH (5 mL), then heated to 150°C
under microwave condition and stirred for 12 hours. When the reaction was completed, the
reaction mixture was extracted with EA (15 mL x 3), and washed with saturated sodium chloride
aqueous solution (15 mL x 3). The organic phase was collected and dried over anhydrous
sodium sulfate, then filtered, and concentrated under reduced pressure to remove the organic
solvent to obtain the title compound as a pale yellow solid (100 mg, 68%).

[1068] MS m/z (ESI): 593.1 [M+H]".

[1069] Step 4: preparation of 3-((3-exo0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino) -7-tosyl-
7H-pyrrolo[2,3-d]pyrimidin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile

?OC r\CN
HN— N N
N
1) TFA, DCM
HN NYNH
2) AN, DIPEA, MeOH N

NH

[1070] Ts
[1071] Tert-butyl-(3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)Jamino)-7-tosyl-7H-pyrrolo|[2,3-
d]pyrimidin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-carboxylate (100 mg, 0.17 mmol) was
dissolved in ethyl acetate hydrochloride (4.0 N, 2 mL). The mixture was stirred at room
temperature for 30 minutes, then evaporated to dryness and dissolved with MecOH(10 mL),
followed by dropwise addition of DIPEA (88 mg, 0.68 mmol). The mixture was stirred at room
temperature for 10 minutes, and acrylonitrile (14 mg, 0.26 mmol) was added and stirred for
another 2 hours. The reaction mixture was concentrated under reduced pressure, then purified
by silica gel chromatography (DCM:MeOH=10:1) to obtain the title compound as a yellow solid
(52.6 mg, 57 %).

[1072] MS m/z (ESI): 546.1 [M+H]".

[1073] Step 5: preparation of 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-7H-

pyrrolo[2,3-d}pyrimidin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile
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N ) NaOH, H,0 0
1,4-dioxane, MeOH X

[1074]
[1075] Sodium hydroxide (36 mg, 0.9 mmol) aqueous solution (0.2 mL) was added to the
mixed solution of 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-7-tosyl-7H-pyrrolo[ 2,3-
d]pyrimidin-2-yl)amino)-8-azabicyclo|[3.2.1]oct-8-yl)propionitrile (50 mg, 0.09 mmol) in 1,4-
dioxane (10 mL) and methanol (5 mL). The mixture was then heated to 55°C and stirred
overnight. When the reaction was completed, the reaction mixture was concentrated under
reduced pressure, then purified by prep-HPLC to obtain the title compound as a white solid (10
mg, 29%).
[1076] 'H NMR (400 MHz, DMSO) & 11.85 (s, 1H), 10.72 (s, 1H), 9.38 (s, 1H), 6.67 (s, 3H),
5.92 (s, 1H), 4.11 (s, 1H), 3.29 (s, 2H), 2.62 (s, 4H), 2.20 (s, 3H), 1.90 (s, 2H), 1.82-1.47 (m,
6H).
[1077] MS m/z (ESI): 392.2 [M+H]".
[1078] Embodiment 4
[1079] 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)quinazolin-2-yl)amino)-8-

azabicyclo[3.2.1]oct-8-y)propionitrile

CN
HN N
N'§ )
S
HN N NH
T
N

[1080]

[1081] Step 1: preparation of 2-chloro-N-(5-methyl-1H-pyrazol-3-yl)quinazolin-4-amine
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H
AN ~N
TEA, EtOH
| jN/ . JL/)— ’ HN._N__Gl
Y

[1082]

[1083] 2.,4-Dichloroquinazoline (199 mg, 1.0 mmol), 5-methyl-1H-pyrazol-3-amine (99 mg,
1.02 mmol) and triethylamine (213 mg, 2.1 mmol) were added to anhydrous cthanol (5 mL), and
the mixture was stirred at room temperature for 18 hours. The reaction mixture was
concentrated under reduced pressure, and the resulting solid was suspended in water-cthanol
(v\wv=9:1, 20 mL) and then filtered. The resulting solid was washed with petroleum ether, and
then dried to obtain the title compound (240 mg, 92%).

[1084] MS m/z (ESD): 260.1, 262.1 [M+H]".

[1085] Step 2: preparation of Tert-butyl (3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-

yDamino)quinazolin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-carboxylate

|
HN { HN { N
Bac
HN N cl ] n-BuOH

S N HN.__N_NH

D — T

150°C ~N

NH,
[1086]

[1087] 2-Chloro-N-(5-methyl-1H-pyrazol-3-yl)quinazolin-4-amine (40 mg, 0.154 mmol) and
tert-butyl (3-exo)-3-amino-8-azabicyclo[3.2.1]oct-8-carboxylate (70 mg, 0.308 mmol) were
added to n-butanol (3 mL). The mixture was stirred evenly under room temperature, then
heated to 150°C with microwave and reacted for 4 hours. The mixture was concentrated under
reduced pressure to remove the solvent, and the resulting product was purified by silica gel
chromatography to obtain the crude title compound (120 mg), which was used directly in the
next step.

[1088] MS m/z (ESI): 450.2 [M+H]".

[1089] Step 3: preparation of 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)quinazolin-
2-yhamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile
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|
HN N HN N
N ) N )
X 1) TFA, DCM X
HN_ _N._ _NH
T

NS
| T 2) AN, DIPEA, MeOH

~N
[1090]

[1091] The <crude product of Tert-butyl (3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-
ylDamino)quinazolin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-carboxylate (120 mg, 0.154 mmol)
was dissolved in methanol (3 mL). The mixture was stirred at room temperature and 4M HCI
in 1,4-dioxane (10 mL) was added. The resulting mixture was stirred at room temperature for
30 minutes, and concentrated under reduced pressure to remove the solvent. The residue was
dissolved in anhydrous methanol (10 mL), stirred at room temperature, followed by successive
addition of diisopropylethylamine (0.51 mL, 3.08 mmol) and acrylonitrile (10 mg, 0.154 mmol).
The resulting reaction mixture was stirred at room temperature for 2.5 hours, and concentrated
under reduced pressure to remove the solvent. The residue was purified successively by silica
gel chromatography and reverse phase HPLC to obtain the title compound (6.0 mg, 10%).
[1092] 'H NMR (400 MHz, CDsOD) 6 8.04 (d, J = 8.1 Hz, 1H), 7.58 (t, J = 7.5 Hz, 1H), 7.39
(s, 1H), 7.16 (t, J = 7.5 Hz, 1H), 6.62 (s, 1H), 4.35 (s, 1H), 3.37 (s, 2H), 2.76 (1, J = 6.9 Hz, 2H),
2.62 (1, J = 6.9 Hz, 2H), 2.31 (s, 3H), 2.16-1.74 (m, 6H), 1.67 (t, J = 11.7 Hz, 2H).
[1093] MS m/z (ESI): 403.2 [M+H]".
[1094] Embodiment 5
[1095] 3-(cis-5-((7-((5-methyl-1H-pyrazol-3-yl)amino)-1,6-diazanaphthalen-5-
yDamino)hexahydrocyclopentadieno|c|pyrrole-2(1H)-yDpropionitrile

CN

[1096]
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[1097] Step 1: preparation of tert-butyl(3aR,5r,6aS)-5-((7-chloro-1,6-diazanaphthalen-5-

yDamino)hexahydrocyclopentadieno|c]pyrrole-2(1H)-carboxylate

I?:oc
N
l?oc Hir SH
N
CI N € DIPEA, DMSO
| . Hio—(1H Clw_N._NH
S | ~
0
| 110°C P
N
NH, \

[1098]
[1099] Tert-butyl cis-5-aminohexahydrocyclopentadieno|c|pyrrole-2(1H)-carboxylate (100
mg, 0442 mmol), 5,7-dichloro-1,6-diazanaphthalen(83 mg, 042 mmol) and
diisopropylethylamine (0.208 mL, 1.26 mmol) were dissolved in DMSO(2 mL). The mixture
then heated to 110 °C and stirred for 15 hours. The reaction mixture was then diluted with ethyl
acetate. The organic phase was washed with saturated sodium chloride aqueous solution. The
organic phase was collected, dried over anhydrous sodium sulfate, filtered, and concentrated
under reduced pressure to remove the organic solvent. The resulting product was purified by
silica gel chromatography to obtain the title compound (142 mg, 87%).

[1100] MS m/z (ESI): 389.4 [M+H]".

[1101] Step 2: preparation of 3-(cis-5-((7-chloro-1,6-diazanaphthalen-5-
yDamino)hexahydrocyclopentadieno|c]pyrrole-2(1H)-yDpropionitrile
CN
I|3oc H
N
N
Hr:- -1
H» ciH
cl N NH 1) HCl in dioxane
AN Cl N NH
| P 2) AN, DIPEA, MeOH s
| =
N |
[1102] Nx
[1103] Tert-butyl cis-5-((7-chloro-1,6-diazanaphthalen-5-

yDamino)hexahydrocyclopentadieno|c|pyrrole-2(1H)-carboxylate (142 mg, 0.365 mmol) was
dissolved in methanol (2 mL). The mixture was stirred at room temperature then 4M HCI in
1,4-dioxane (10 mL) was added. The mixture was stirred at room temperature for 30 minutes,

and concentrated under reduced pressure. The residue was dissolved in anhydrous methanol
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(10 mL), diisopropylethylamine (1.2 mL, 7.3 mmol) and acrylonitrile (0.03 mL, 0.438 mmol)
were added successively. The resulting reaction mixture was stirred at room temperature for 2
hours, and concentrated under reduced pressure to remove the solvent. The residuc was
successively purified by silica gel chromatography to obtain the title compound (123 mg, 98%).
[1104] MS m/z (ESI): 342.1 [M+H]".

[1105] Step 3: preparation of  3-(cis-5-((7-((5-methyl-1H-pyrazol-3-yl)amino)-1,6-
diazanaphthalen-5-yl)amino)hexahydrocyclopentadieno|cjpyrrole-2(1H)-yDpropionitrile

HC N HC N
N N
Hiy—( K HN Hi—aH
Boc, 1) X-Phos Pd G, Cs,C03 N \
,N \ dioxane, 100 °C
Cl N NH + N HN N NH
N N
| _ NH, 2)HClin dioxane | _
| |
[1106] N N

[1107] 3-(cis-5-((7-chloro-1,6-diazanaphthalen-5-
ylDamino)hexahydrocyclopentadieno|c|pyrrole-2(1H)-y)propionitrile (50 mg, 0.146 mmol),
tert-butyl 3-amino-5-methyl-1H-pyrazol-1-carboxylate (44 mg, 0.219 mmol), chloro(2-
dicyclohexylphosphino-2'.4',6'-triisopropyl-1,1'-biphenyl)[2-(2"-amino-1,1'-
biphenyl)jpalladium(Il) (7 mg, 0.009 mmol) and cesium carbonate(86 mg, 0.263 mmol) were
added to ultra-dry 1,4-dioxane(5 mL). The reaction mixture was filled with dry nitrogen. The
reaction mixture was then sealed, heated to 100°C and stirred for 17 hours, cooled to room
temperature, and filtered. The filtrate was concentrated under reduced pressure. The mixture
was dissolved in 4M HCl in 1,4-dioxane(10 mL), and stirred at room temperature for 30 minutes,
and concentrated under reduced pressure to remove the solvent. The residue was purified by
prep-HPLC to obtain the title compound (2.6 mg, 4%).
[1108] 'H NMR (400 MHz, CD;0OD) 6 8.54 (dd, J = 9.0, 5.7 Hz, 1H), 8.43-8.24 (m, 1H), 7.06
(d,J=5.8Hz, 1H), 6.66 (d, J= 5.2 Hz, 1H), 6.12 (s, 1H), 4.63-4.48 (m, 1H), 3.06-2.56 (m, 8H),
2.55-2.34 (m, 4H), 2.28 (s, 3H), 1.57 (s, 2H).
[1109] MS m/z (ESI): 403.2 [M+H]".
[1110] Embodiment 6
[1111] 3-((3-ex0)-3-((7-((1H-pyrazol-3-yl)amino)-1,6-diazanaphthalen-5-yl)amino)-8-
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azabicyclo[3.2.1]oct-8-y)propionitrile

(\CN
N
HN_ _N_ _NH
~

[1112]

N H \
Boc, 1) X-Phos Pd G2, Cs,CO; Na >
dioxane, 110 °C N

ﬁCN
N <N§
N “ H N\ NH
| |
> | N, 2 TFADCM P |
[1113] N N~

[1114] 3-((3-ex0)-3-((7-chloro-1,6-diazanaphthalen-5-yl)amino)-8-azabicyclo[3.2.1]oct-8-

yDpropionitrile (50 mg, 0.146 mmol), tert-butyl 3-(I12-azaalkyl)-1H-pyrazol-1-carboxylate (40
mg, 0.219 mmol), chloro(2-dicyclohexylphosphino-2'4',6'-triisopropyl-1,1'-biphenyl)[2-(2'-
amino-1,1'-biphenyl)|palladium(IT)e (7 mg, 0.009 mmol) and cesium carbonate (86 mg, 0.263
mmol) were added to ultra-dry 1,4-dioxane (5 mL), the reaction mixture was filled with dry
nitrogen to remove the oxygen. The reaction mixture was then sealed, heated to 110°C and
stirred for 16 hours, cooled to room temperature, and filtered. The filtrate was concentrated
under reduced pressure. The mixture was dissolved in dichloromethane (2 mL), followed by
addition of trifluoroacetate acid (1 mL). The mixture was stirred at room temperature for 30
minutes, and concentrated under reduced pressure. The residue was purified by prep-HPLC to
obtain the title compound (17 mg, 31%).
[1115] 'H NMR (400 MHz, DMSO-ds) 5 12.07 (s, 1H), 8.81 (s, 1H), 8.58 (d, /= 3.3 Hz, 1H),
842 (d, J=8.6 Hz, 1H), 7.58 (s, 1H), 7.14 (dd, J = 6.2, 2.8 Hz, 1H), 6.97 (dd, J= 7.9, 4.2 Hz,
1H), 6.75 (s, 1H), 6.34 (s, 1H), 4.59-4.42 (m, 1H), 3.33 (s, 2H), 2.63 (s, 4H), 1.97-1.86 (m, 2H),
1.78 (ddt, J=24.7,23.4, 7.2 Hz, 6H).
[1116] MS m/z (ESI): 389.2 [M+H]".
[1117] Embodiment 7

[1118] 3-((3-ex0)-3-((7-((5-(difluoromethyl)-1H-pyrazol-3-yl)amino)-1,6-diazanaphthalen-5-

ylDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile
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R CN
F
HN { N
Ny
HN.__N.__NH
| N
Z

[1119] Nx

[1120] The preparation of 3-((3-ex0)-3-((7-((5-(difluoromethyl)-1H-pyrazol-3-yl)amino)-1,6-
diazanaphthalen-5-yl)amino)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile was carried out with the
reference to Embodiment 1.
[1121] MS m/z (ESI): 439.2 [M+H]".
[1122] Embodiment 8
[1123] 3-((3-ex0)-3-((7-((5-(trifluoromethyl)-1H-pyrazol-3-yl)amino)-1,6-diazanaphthalen-5-
ylDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile

cFy [N
HN { N
Ny
HN._N.__NH
| ~N
=

[1124] Ny

[1125] The preparation of 3-((3-ex0)-3-((7-((5-(trifluoromethyl)-1H-pyrazol-3-yl)amino)-1,6-
diazanaphthalen-5-yl)amino)-8-azabicyclo[3.2.1 Joct-8-yl)propionitrile was carried out with the
reference to Embodiment 1.
[1126] MS m/z (ESI): 457.2 [M+H]".
[1127] Embodiment 9
[1128] 3-((3-ex0)-3-((7-((5-fluoro-1H-pyrazol-3-yl)amino)-1,6-diazanaphthalen-5-yl)amino)-
8-azabicyclo|3.2.1]oct-8-yl)propionitrile
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i N
HN
W
N

H NH

N
‘ N
%
|
[1129] Nx

[1130] The  preparation of  3-((3-ex0)-3-((7-((5-fluoro-1H-pyrazol-3-yl)amino)-1,6-

CN

diazanaphthalen-5-yl)amino)-8-azabicyclo[3.2.1 Joct-8-yl)propionitrile was carried out with the
reference to Embodiment 1.
[1131] 'H NMR (400 MHz, DMSO-d6) 6 11.61 (d, J= 1.5 Hz, 1H), 9.35 (s, 1H), 8.65 (dd, J =
43,12 Hz, 1H), 8.49 (d, J = 8.8 Hz, 1H), 7.40 (d, J = 7.8 Hz, 1H), 7.07 (dd, J = 8.4, 43 Hz,
1H), 6.25 (s, 1H), 5.77 (dd, J = 6.0, 2.1 Hz, 1H), 4.47-4.39 (m, 1H), 3.32 (s, 2H), 2.62 (t, J = 4.2
Hz, 4H), 1.95-1.86 (m, 2H), 1.83-1.70 (m, 6H).
[1132] MS m/z (ESI): 407.2 [M+H]".
[1133] Embodiment 10
[1134] 3-((5-(((3-ex0)-8-(2-cyanoethyl)-8-azabicyclo[3.2.1 Joct-3-y)amino)-1,6-
diazanaphthalen-7-yl)amino)-1H-pyrazol-5-formonitrile

CN
H/N\ N
Ny
HN._N.__NH

|\

=

[1135] Ny

[1136] The preparation of  3-((5-(((3-ex0)-8-(2-cyanoethyl)-8-azabicyclo[3.2.1]oct-3-
ylDamino)-1,6-diazanaphthalen-7-yl)amino)-1H-pyrazol-5-formonitrile was carried out with the
reference to Embodiment 1.
[1137] MS m/z (ESI): 414.2 [M+H]".
[1138] Embodiment 11
[1139] 3-((3-ex0)-3-((7-((5-ethyl-1H-pyrazol-3-yl)amino)-1,6-diazanaphthalen-5-yl)amino)-
8-azabicyclo|3.2.1]oct-8-yl)propionitrile
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HN N
Wy
HN N NH
| N
%
|
[1140] Nx

[1141] 3-((3-ex0)-3-((7-chloro-1,6-diazanaphthalen-5-yl)amino)-8-azabicyclo[3.2.1]oct-8-

CN

yDpropionitrile (100 mg, 0.292 mmol), 5-ethyl-1H-pyrazol-3-amine (65 mg, 0.584 mmol),
chloro(2-dicyclohexylphosphino-2',4',6'-triisopropyl-1,1'-biphenyl)[ 2-(2'-amino-1,1'-
biphenyl)]palladium(Il) (115 mg, 0.146 mmol) and cesium carbonate (286 mg, 0.876 mmol)
were added to ultra-dry 1,4-dioxane (10 mL). The reaction mixture was filled with dry nitrogen,
heated to 150 °C with a microwave reactor and reacted for 8 hours. Then the mixture was
cooled down to room temperature, and filtered. The filtrate was concentrated under reduced
pressure, and successively purified by silica gel chromatography and reverse phase HPLC to
obtain the title compound (2.2 mg, 2 %).
[1142] 'H NMR (400 MHz, DMSO-ds) 6 11.77 (s, 1H), 8.71 (s, 1H), 8.57 (dd, J=4.1, 1.4 Hz,
1H), 8.40 (d, J = 7.1 Hz, 1H), 7.12 (d, J = 8.4 Hz, 1H), 6.95 (dd, J = 8.1, 4.4 Hz, 1H), 6.68 (s,
1H), 6.16 (s, 1H), 4.53 (dd, J = 12.8, 5.6 Hz, 1H), 3.33 (s, 2H), 2.63 (ddd, /=242, 9.2, 48 Hz,
6H), 1.92 (dd, J=8.1, 4.4 Hz, 2H), 1.85-1.66 (m, 6H), 1.20 (t, J = 7.6 Hz, 3H).
[1143] MS m/z (ESI): 417.2 [M+H]".
[1144] Embodiment 12
[1145] 3-((3-ex0)-3-((7-((5-cyclopropyl-1H-pyrazol-3-yl)amino)-1,6-diazanaphthalen-5-
ylDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile

CN
CN
N
HN _
cl N NH ) \ X-Phos Pd G2, CSQCOg
N N S

| + HN N NH
= | NH, dioxane, 140 °C | P
N Ny |
[1146] ~

[1147] 3-((3-ex0)-3-((7-chloro-1,6-diazanaphthalen-5-yl)amino)-8-azabicyclo[3.2.1]oct-8-
yDpropionitrile (100 mg, 0.292 mmol), 5-cyclopropyl-1H-pyrazol-3-amine (72 mg, 0.585 mmol),
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chloro(2-dicyclohexylphosphino-2',4',6'-triisopropyl-1,1'-bipheny})[2-(2'-amino-1,1'-
biphenyl)]palladium(Il) (115 mg, 0.146 mmol) and cesium carbonate (285 mg, 0.876 mmol)
were added to ultra-dry 1,4-dioxane (S mL). The reaction mixture was filled with dry nitrogen,
heated to 150°C with microwave, stirred for 3 hours, cooled to room temperature, and filtered.
The filtrate was concentrated under reduced pressure, and successively purified by silica gel
chromatography and reverse phase HPLC to obtain the title compound (20 mg, 16%).
[1148] 'H NMR (400 MHz, DMSO-ds) 8 11.75 (s, 1H), 8.67 (s, 1H), 8.57 (d, J = 3.2 Hz, 1H),
8.44-8.36 (m, 1H), 7.12 (ddd, J = 12.4, 9.6, 3.9 Hz, 1H), 6.96 (dd, J = 8.0, 3.9 Hz, 1H), 6.70 (s,
1H), 6.06 (s, 1H), 4.53 (d, J = 4.9 Hz, 1H), 3.33 (s, 2H), 2.63 (s, 4H), 2.01-1.63 (m, 9H), 0.91
(d, J=7.5Hz, 2H), 0.70 (d, J = 4.3 Hz, 2H).
[1149] MS m/z (ESI): 429.2 [M+H]".
[1150] Embodiment 13
[1151] 3-((3-ex0)-3-((7-((5-(oxetan-3-yl)-1H-pyrazol-3-yl)amino)-1,6-diazanaphthalen-5-
ylDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile

[1152]
[1153] The preparation of 3-((3-ex0)-3-((7-((5-(oxetan-3-yl)-1H-pyrazol-3-yl)amino)-1,6-
diazanaphthalen-5-yl)amino)-8-azabicyclo[3.2.1 ]oct-8-yl)propionitrile was carried out with the
reference to Embodiment 12.

[1154] MS m/z (ESI): 445.2 [M+H]".
[1155] Embodiment 14
[1156] 3-((3-ex0)-3-((7-((5-(1-methylazetindin-3-yl)-1H-pyrazol-3-yl)amino)-1,6-
diazanaphthalen-5-yl)amino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile
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[1157]
[1158] The preparation of 3-((3-ex0)-3-((7-((5-(1-methylazetindin-3-yl)-1H-pyrazol-3-
yl)amino)-1,6-diazanaphthalen-5-yl)amino)-8-azabicyclo[3.2.1]oct-8-y)propionitrile was
carried out with the reference to Embodiment 12.
[1159] MS m/z (ESI): 458.3 [M+H]".

[1160] Embodiment 15
[1161] 3-((3-ex0)-3-((7-((4,5-dimethyl-1H-pyrazol-3-yl)amino)-1,6-diazanaphthalen-5-
ylDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile

CN

[1162]

[1163] The preparation of 3-((3-ex0)-3-((7-((4,5-dimethyl-1H-pyrazol-3-yl)amino)-1,6-
diazanaphthalen-5-yl)amino)-8-azabicyclo[3.2.1 Joct-8-yl)propionitrile was carried out with the
reference to Embodiment 12.
[1164] 'H NMR (400 MHz, DMSO-d6) 6 8.76 (dd, J = 4.2, 1.3 Hz, 1H), 8.60 (d, /= 8.2 Hz,
1H), 7.44 (d, J= 8.4 Hz, 1H), 7.24 (dd, /= 8.3, 4.4 Hz, 1H), 7.10 (s, 1H), 4.97 (s, 2H), 4.52 (dd,
J=16.9, 8.1 Hz, 1H), 3.33 (s, 2H), 2.66 (dd, /=10.4,2.9 Hz, 7H), 1.92 (ddd, /=5.9,3.4, 1.8
Hz, 2H), 1.85 (s, 3H), 1.72 (ddd, /= 20.9, 11.4, 4.3 Hz, 6H).

[1165] MS m/z (ESI): 417.1 [M+H]".

[1166] Embodiment 16
[1167] 3-((3-ex0)-3-((7-((4-fluoro-5-methyl-1H-pyrazol-3-yl)amino)-1,6-diazanaphthalen-5-
ylDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile
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[1168] Nx

[1169] The preparation of 3-((3-ex0)-3-((7-((4-fluoro-5-methyl-1H-pyrazol-3-yl)amino)-1,6-
diazanaphthalen-5-yl)amino)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile was carried out with the

reference to Embodiment 12.

[1170] MS m/z (ESI): 421.2 [M+H]".
[1171] Embodiment 17

[1172] 3-((3-ex0)-3-((7-((5-methoxyl-1H-pyrazol-3-yl)amino)-1,6-diazanaphthalen-5-
yl)amino)-S-azabicycIo[3.2.1]oct-8-yl)propi onitrile

ﬁCN

?@

=

[1173] Nx

[1174] The preparation of  3-((3-ex0)-3-((7-((5-methoxyl-1H-pyrazol-3-yl)amino)-1,6-
diazanaphthalen-5-yl)amino)-8-azabicyclo[3.2.1 Joct-8-yl)propionitrile was carried out with the

reference to Embodiment 12.

[1175] MS m/z (ESI): 419.2 [M+H]".
[1176] Embodiment 18

[1177] 3-((3-ex0)-3-((7-((5-(methoxylmethyl)- 1 H-pyrazol-3-yl)amino)-1,6-diazanaphthalen-
5-yDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile
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[1178]
[1179] 3-((3-ex0)-3-((7-chloro-1,6-diazanaphthalen-5-yl)amino)-8-azabicyclo[3.2.1]oct-8-
yDpropionitrile (72 mg, 0.21 mmol), 2-(2-aminothiazol-5-yl)propan-2-ol (54 mg, 0.42 mmol),
chloro(2-dicyclohexylphosphino-2',4',6'-triisopropyl-1,1'-biphenyl)[ 2-(2'-amino-1,1'-
biphenyl)jpalladium(II) (83 mg, 0.105 mmol) and cesium carbonate (205 mg, 0.63 mmol) were
added to ultra-dry 1,4-dioxane (10 mL). The reaction mixture was filled with dry nitrogen,
heated to 150 °C with a microwave reactor and stirred for 7 hours. Then the mixture was cooled
to room temperature, and filtered. The filtrate was concentrated under reduced pressure, and
purified by prep-HPLC to obtain the title compound (22.4 mg, 25 %).
[1180] 'H NMR (400 MHz, DMSO-ds) 6 8.57 (d, J = 3.5 Hz, 1H), 8.50 (d, J = 8.6 Hz, 1H),
7.07 (dd, J = 8.0, 4.7 Hz, 1H), 6.74 (s, 1H), 6.35 (s, 1H), 4.63 (td, /= 10.8, 6.1 Hz, 1H), 4.43 (s,
2H), 3.71-3.48 (m, 2H), 3.35 (s, 3H), 2.93 (s, 2H), 2.75 (s, 2H), 2.23-1.75 (m, 8H).
[1181] MS m/z (ESI): 433.2 [M+H]".

[1182] Embodiment 19
[1183] 3-((3-ex0)-3-((7-((5-(hydroxymethyl)-1H-pyrazol-3-yl)amino)-1,6-diazanaphthalen-5-
ylDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile

CN

[1184]

[1185] 3-((3-ex0)-3-((7-Chloro-1,6-diazanaphthalen-5-yl)amino)-8-azabicyclo[3.2.1]oct-8-

yDpropionitrile (100 mg, 0.292 mmol), (3-amino-1H-pyrazol-5-yl)methanol (66 mg, 0.584
mmol), chloro(2-dicyclohexylphosphino-2',4',6'-triisopropyl-1,1'-biphenyl)[ 2-(2'-amino-1,1'-
biphenyl)jpalladium(Il) (115 mg, 0.146 mmol) and cesium carbonate (286 mg, 0.877 mmol)
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were added to ultra-dry 1,4-dioxane (15 mL), the reaction mixture was filled with dry nitrogen,
heated to 150 °C with a microwave reactor and stirred for 6 hours. Then the mixture was cooled
to room temperature, and filtered. The filtrate was concentrated under reduced pressure, and
purified by prep-HPLC to obtain the title compound (15.7 mg, 13 %).
[1186] 'H NMR (400 MHz, DMSO-ds) 5 11.94 (s, 1H), 8.77 (s, 1H), 8.58 (d, /= 3.3 Hz, 1H),
841 (d,J= 8.1 Hz, 1H), 7.13 (s, 1H), 6.97 (dd, J= 7.9, 4.4 Hz, 1H), 6.72 (s, 1H), 6.24 (s, 1H),
520 (d, J= 1.8 Hz, 1H), 4.53 (dd, J = 6.8, 4.2 Hz, 1H), 4.45 (d, J = 5.2 Hz, 2H), 3.33 (s, 2H),
2.63 (s, 4H), 1.95-1.87 (m, 2H), 1.80 (dd, J = 13.3, 7.7 Hz, 4H), 1.75-1.67 (m, 2H).
[1187] MS m/z (ESD): 419.2 [M+H]".
[1188] Embodiment 20
[1189] 3-((3-ex0)-3-((7-((5-(2-hydroxypropan-2-yl)-1H-pyrazol-3-yl)amino)-1,6-
diazanaphthalen-5-yl)amino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile

HO
CN
H[\l\ N
Nx
HN.__N._NH
|\
Z

[1190] Nx
[1191] The preparation of 3-((3-ex0)-3-((7-((5-(2-hydroxypropan-2-yl)-1H-pyrazol-3-
ylDamino)-1,6-diazanaphthalen-5-yl)amino)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile was
carried out with the reference to Embodiment 2.
[1192] MS m/z (ESI): 447.3 [M+H]".
[1193] Embodiment 21
[1194] 3-((5-(((3-ex0)-8-(2-cyanoethyl)-8-azabicyclo[3.2.1 Joct-3-y)amino)-1,6-

diazanaphthalen-7-yl)amino)-1H-pyrazol-5-formamide

[1195]
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[1196] The preparation of  3-((5-(((3-ex0)-8-(2-cyanoethyl)-8-azabicyclo[3.2.1]oct-3-
yDamino)-1,6-diazanaphthalen-7-yl)amino)-1H-pyrazol-5-formamide was carried out with the
reference to Embodiment 2.
[1197] MS m/z (ESI): 432.2 [M+H]".
[1198] Embodiment 22
[1199] 3-((5-(((3-ex0)-8-(2-cyanoethyl)-8-azabicyclo[3.2.1 Joct-3-y)amino)-1,6-
diazanaphthalen-7-yl)amino)-N-methyl-1H-pyrazol-5-formamide

[1200]

[1201] The preparation of  3-((5-(((3-ex0)-8-(2-cyanoethyl)-8-azabicyclo[3.2.1]oct-3-
ylDamino)-1,6-diazanaphthalen-7-yl)amino)-N-methyl-1H-pyrazol-5-formamide was carried out
with the reference to Embodiment 2.

[1202] MS m/z (ESI): 446.2 [M+H]".

[1203] Embodiment 23
[1204] 3-((3-ex0)-3-((7-((2-methyl-1H-imidazol-4-yl)amino)-1,6-diazanaphthalen-5-
ylDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile

o 8
N

HN N NH

~N

=

[1205] Nx

[1206] The preparation of  3-((3-ex0)-3-((7-((2-methyl-1H-imidazol-4-yl)amino)-1,6-
diazanaphthalen-5-yl)amino)-8-azabicyclo[3.2.1 Joct-8-yl)propionitrile was carried out with the

reference to Embodiment 6.
[1207] MS m/z (ESD): 403.2 [M+H]".
[1208] Embodiment 24
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[1209] 3-((3-ex0)-3-((7-((5-methyl-1H-1,2 4-triazol-3-yl)amino)-1,6-diazanaphthalen-5-

ylDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile

N
HNA\(

CN

HN NH
| \
/
|
[1210] Nx

[1211] 3-((3-ex0)-3-((7-Chloro-1,6-diazanaphthalen-5-yl)amino)-8-azabicyclo[3.2.1]oct-8-
yDpropionitrile (100 mg, 0.292 mmol), 5-methyl-4H-1,2 4-triazol-3-amine hydrochloride (47.2
mg, 0.351 mmol), chloro(2-dicyclohexylphosphino-2',4',6'-triisopropyl-1,1'-biphenyl)[2-(2'-
amino-1,1'-biphenyl)]palladium(IT) (115 mg, 0.146 mmol) and cesium carbonate (171 mg, 0.526
mmol) were added to ultra-dry 1,4-dioxane (10 mL). The reaction mixture was filled with dry
nitrogen, heated to 150 °C with a microwave reactor and stirred for 4 hours. Then the mixture
was cooled to room temperature, and filtered. The filtrate was concentrated under reduced
pressure, and successively purified by silica gel chromatography and reverse phase HPLC to
obtain the title compound (12.4 mg, 10.5%).
[1212] 'H NMR (400 MHz, DMSO-ds) 8 12.73 (s, 1H), 9.19 (s, 1H), 8.68-8.62 (m, 1H), 8.47
(d,J=83 Hz 1H), 7.23 (dt, J=39.0, 8.1 Hz, 2H), 7.08 (dd, /=8.2,4.2 Hz, 1H), 448 (td, J =
12.0, 6.7 Hz, 1H), 3.31-3.30 (m, 2H), 2.63 (t, J = 3.0 Hz, 4H), 2.28 (s, 3H), 1.92-1.80 (m, 6H),
1.69 (t,/J=11.8 Hz, 2H).
[1213] MS m/z (ESI): 404.2 [M+H]".
[1214] Embodiment 25
[1215] 3-((3-ex0)-3-((7-((1-methyl-1H-imidazol-4-yl)amino)-1,6-diazanaphthalen-5-

ylDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile

Z

\N

[1216]
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ﬁCN

ﬁCN

N n N N

N/ N /

B X-Phos Pd G, Cs,CO4
CI|N\ NH . N%.HCI H
H ]

> | NH, dioxane, 140 °C %

N |
[1217]

[1218] 3-((3-ex0)-3-((7-Chloro-1,6-diazanaphthalen-5-yl)amino)-8-azabicyclo[3.2.1]oct-8-

yDpropionitrile(100 mg, 0.292mmol), 1-methyl-1H-imidazol-4-amine hydrochloride (78 mg,
0.585 mmol), chloro(2-dicyclohexylphosphino-2'.4',6'-triisopropyl-1,1'-biphenyl)|2-(2'-amino-
1,1'-biphenyl)]palladium(IT) (115 mg, 0.146 mmol) and cesium carbonate(477 mg, 1.46 mmol)
were added to ultra-dry 1,4-dioxane(5 mL). The reaction mixture was filled with dry nitrogen,
heated to 140°C with microwave, stirred for 4 hours, cooled to room temperature, and filtered.
The filtrate was concentrated under reduced pressure, and successively purified by silica gel
chromatography and reverse phase HPLC to obtain the title compound (4.4 mg, 4%).
[1219] 'H NMR (400 MHz, DMSO-ds) 6 8.77 (s, 1H), 8.55 (dd, J = 4.2, 1.3 Hz, 1H), 8.40 (d,
J=84Hz, 1H), 7.36 (s, 1H), 7.17 (d, J = 7.5 Hz, 2H), 6.92 (dd, J = 8.3, 4.3 Hz, 1H), 6.32 (s,
1H), 4.56 (ddd, J = 17.5, 12.0, 6.1 Hz, 1H), 3.64 (s, 3H), 3.34 (s, 2H), 2.64 (s, 4H), 2.06-1.65
(m, 8H).
[1220] MS m/z (ESI): 403.2 [M+H]".
[1221] Embodiment 26
[1222] 3-((3-ex0)-3-((7-((1-methyl-1H-1,2 4-triazol-3-yl)amino)-1,6-diazanaphthalen-5-
ylDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile

Y ﬁCN

@

\

N

Y/
HN
[1223]

[1224] The preparation of 3-((3-ex0)-3-((7-((1-methyl-1H-1,2 4-triazol-3-yl)amino)-1,6-
diazanaphthalen-5-yl)amino)-8-azabicyclo[3.2.1 Joct-8-yl)propionitrile was carried out with the
reference to Embodiment 25.

[1225] MS m/z (ESI): 404.2 [M+H]".
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[1226] Embodiment 27
[1227] 3-((3-ex0)-3-((7-((1H-indazol-3-yl)amino)-1,6-diazanaphthalen-5-yl)amino)-8-
azabicyclo[3.2.1]oct-8-y)propionitrile

N« CN

HN N NH

[1228] Nx

[1229] The preparation of 3-((3-ex0)-3-((7-((1H-indazol-3-yl)amino)-1,6-diazanaphthalen-5-
ylamino)-8-azabicyclo|3.2.1]oct-8-yDpropionitrile was carried out with the reference to
Embodiment 6.
[1230] MS m/z (ESI): 439.2 [M+H]".
[1231] Embodiment 28
[1232] 3-((3-ex0)-3-((7-((1H-pyrazolo|3,4-c|pyridin-3-yl)amino)-1,6-diazanaphthalen-5-
ylDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile

HN /\\
! N
N \ Q CN
HN._ _N._ _NH

| ~

=

N |

[1233]
[1234] The preparation of 3-((3-ex0)-3-((7-((1H-pyrazolo|3,4-c|pyridin-3-yl)amino)-1,6-
diazanaphthalen-5-yl)amino)-8-azabicyclo[3.2.1 Joct-8-yl)propionitrile was carried out with the
reference to Embodiment 6.

[1235] MS m/z (ESI): 440.2 [M+H]".
[1236] Embodiment 29

[1237] 3-((3-ex0)-3-((7-(pyrazin-2-ylamino)-1,6-diazanaphthalen-5-yl)amino)-8-
azabicyclo[3.2.1]oct-8-y)propionitrile
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NH

N

| ~

o

|
[1238] N

[1239] 3-((3-ex0)-3-((7-Chloro-1,6-diazanaphthalen-5-yl)amino)-8-azabicyclo[3.2.1]oct-8-
yDpropionitrile (50 mg, 0.146 mmol), pyrazin-2-amine(21 mg, 0.219 mmol), chloro(2-
dicyclohexylphosphino-2'.4',6'-triisopropyl-1,1'-biphenyl)[2-(2"-amino-1,1'-
biphenyl)jpalladium(II) (7 mg, 0.009 mmol) and cesium carbonate(86 mg, 0.263 mmol) were
added to ultra-dry 1,4-dioxane(5 mL). The reaction mixture was filled with dry nitrogen. The
mixture was then sealed, heated to 110°C, stirred for 23 hours, cooled to room temperature, and
filtered. The filtratc was concentrated under reduced pressure, and purified by prep-HPLC to
obtain the title compound (30.2 mg, 52%).
[1240] 'H NMR (400 MHz, DMSO-ds) 6 9.65 (s, 1H), 9.28 (d, /= 0.4 Hz, 1H), 8.70 (d, J=3.1
Hz, 1H), 8.55 (d, J = 8.3 Hz, 1H), 8.33-8.20 (m, 3H), 8.07 (d, J = 2.5 Hz, 1H), 7.40 (d, J = 8.0
Hz, 1H), 7.15 (dd, J= 8.3, 4.3 Hz, 1H), 7.04 (s, 1H), 4.54 (ddd, /= 16.1, 11.1, 6.6 Hz, 1H), 3.34
(d, J= 0.9 Hz, 2H), 2.64 (s, 4H), 2.00-1.69 (m, 8H).
[1241] MS m/z (ESI): 401.3 [M+H]".
[1242] Embodiment 30
[1243] 3-((3-ex0)-3-((7-(pyrimidin-2-ylamino)-1,6-diazanaphthalen-5-yl)amino)-8-
azabicyclo[3.2.1]oct-8-y)propionitrile

CN

AN N

HN N NH
| A
P
N |

[1244]

[1245] The preparation of 3-((3-ex0)-3-((7-(pyrimidin-2-ylamino)-1,6-diazanaphthalen-5-
ylamino)-8-azabicyclo|3.2.1]oct-8-yDpropionitrile was carried out with the reference to

Embodiment 29.
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[1246] MS m/z (ESI): 401.2 [M+H]".

[1247] Embodiment 31
[1248] 3-((3-ex0)-3-((7-((5-(e2-hydroxypropan-2-yl)thiazol-2-yl)amino)-1,6-
diazanaphthalen-5-yl)amino)-8-azabicyclo[3.2.1 Joct-8-yl)propionitrile

H&€=\ ém

S\(N
HN N\ NH
| P
|
[1249] Nx

[1250] Step 1: preparation of 2-(2-aminothiazol-5-yl)propan-2-ol

O
OEt HO
= CH3;MgBr _

N/ S
~ THF, 0°C N=(¢

NH
[1251] 2 NH,

[1252] Ethyl 2-aminothiazol-5-carboxylate (345 mg, 2.0 mmol) was dissolved in dry
tetrahydrofuran (10 mL), and then cooled to 0 °C. Under nitrogen atmosphere, methyl
magnesium bromide (3M ether solution, 4 mL, 12 mmol) was added dropwise thercto, and the
reaction mixture was stirred at 0 °C for 17 hours. The reaction was quenched with water, and
the reaction mixture was extracted with ethyl acetate. The organic phase was successively
washed with saturated sodium bicarbonate aqueous solution and saturated sodium chloride
aqueous solution, dried over anhydrous sodium sulfate, and filtered. The filtrate was
concentrated under reduced pressure to obtain the title compound (237 mg, 75%).

[1253] MS m/z (ESI): 159.2 [M+H]".

[1254] Step 2: preparation of 3-((3-ex0)-3-((7-((5-(2-hydroxypropan-2-y1)thiazol-2-y)Jamino)-
1,6-diazanaphthalen-5-yl)amino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile
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Cq CN
\ H2 H
/>;NH X-Phos PdGZ C32C03 |
N dioxane, 90 °C |
NS
[1255]

[1256] 3-((3-ex0)-3-((7-Chloro-1,6-diazanaphthalen-5-yl)amino)-8-azabicyclo[3.2.1]oct-8-

yDpropionitrile (50 mg, 0.146 mmol), 2-(2-aminothiazol-5-yl)propan-2-ol (46 mg, 0.292 mmol),
chloro(2-dicyclohexylphosphino-2',4',6'-triisopropyl-1,1'-biphenyl)[ 2-(2'-amino-1,1'-
biphenyl)jpalladium(II) (57 mg, 0.073 mmol) and cesium carbonate (143 mg, 0.438 mmol) were
added to ultra-dry 1,4-dioxanc (5 mL). The reaction mixture was filled with dry nitrogen,
heated to 90 °C and stirred for 4 hours. Then the mixture was cooled down to room temperature,
and filtered. The filtrate was concentrated under reduced pressure, and purified by prep-HPLC
to obtain the title compound (29.8 mg, 44 %).
[1257] 'H NMR (400 MHz, DMSO-ds) 5 10.71 (s, 1H), 8.67 (dd, J=4.2, 1.2 Hz, 1H), 8.56 (d,
J=83Hz, 1H), 7.40 (d, J= 8.5 Hz, 1H), 7.13-7.07 (m, 2H), 6.49 (s, 1H), 5.25 (s, 1H), 4.83 (dd,
J=172, 8.5 Hz, 1H), 3.35 (s, 2H), 2.65 (s, 4H), 1.93 (dt, /=129, 9.8 Hz, 4H), 1.80 (dd, J =
8.5, 1.5 Hz, 4H), 1.52 (s, 6H).
[1258] MS m/z (ESI): 464.2 [M+H]".

[1259] Embodiment 32
[1260] 3-((3-ex0)-3-((7-((5-(1-hydroxylcyclopropyl)thiazol-2-yl)amino)-1,6-diazanaphthalen-
5-yhamino)-8-azabicyclo|[3.2.1]oct-8-cyl)propionitrile

X_\ CN

S N

z

H

[1261]
[1262] The preparation of 3-((3-ex0)-3-((7-((5-(1-hydroxylcyclopropyl)thiazol-2-yl)amino)-
1,6-diazanaphthalen-5-yl)amino)-8-azabicyclo[3.2.1]oct-8-y)propionitrile was carried out with

the reference to Embodiment 31.
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[1263] MS m/z (ESI): 462.2 [M+H]".
[1264] Embodiment 33
[1265] 3-((3-ex0)-3-((7-((5-(hydroxymethyl)-4-methylthioazole-2-yl)amino)-1,6-
diazanaphthalen-5-yl)amino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile
OH ﬁCN
— A
SN

2
HN N NH
N

S

[1266] Nx

[1267] The preparation of 3-((3-ex0)-3-((7-((5-(hydroxymethyl)-4-methylthioazole-2-
yl)amino)-1,6-diazanaphthalen-5-yl)amino)-8-azabicyclo[3.2.1]oct-8-y)propionitrile was
carried out with the reference to Embodiment 31.
[1268] MS m/z (ESI): 450.2 [M+H]".
[1269] Embodiment 34
[1270] 2-((5-(((3-ex0)-8-(2-cyanoethyl)-8-azabicyclo[3.2.1 Joct-3-y)amino)-1,6-

diazanaphthalen-7-yl)amino)thiazol-5-sulfonamide

20 CN

[1271]
[1272] The preparation of  2-((5-(((3-ex0)-8-(2-cyanoethyl)-8-azabicyclo[3.2.1]oct-3-
ylDamino)-1,6-diazanaphthalen-7-yl)amino)thiazol-5-sulfonamide was carried out with the
reference to Embodiment 2.

[1273] MS m/z (ESI): 485.1 [M+H]".
[1274] Embodiment 35

[1275] 2-((5-(((3-ex0)-8-(2-cyanoethyl)-8-azabicyclo[3.2.1 Joct-3-y)amino)-1,6-

diazanaphthalen-7-yl)amino)thiazol-5-formamide
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[1276]
[1277] Step 1: preparation of Tert-butyl (3-ex0)-3-((7-((5-carbamidethiazol-2-yl)amino)-1,6-

diazanaphthalen-5-yl)amino)-8-azabicyclo[3.2.1 Joct-8-carboxylate

H5N

— @ ~°
N S N.. _S

H LiOH, H,0,, DMSO H\N( A
\ | \
| Pz
| |
[1278] Nx
[1279] Tert-butyl (3-ex0)-3-((7-((5-cyanothiazol-2-yl)amino)-1,6-diazanaphthalen-5-

ylamino)-8-azabicyclo|3.2.1]oct-8-carboxylate (72 mg, 0.15 mmol) was dissolved in DMSO (5
mL). The mixture was stirred at room temperature, followed by successive addition of lithium
hydroxide monohydrate (19 mg, 0.45 mmol) and 30% hydrogen peroxide aqueous solution (0.18
mL, 0.45 mmol). The mixture was stitred at room temperature for 21 hour, and then diluted
with ethyl acetate. The organic phase was washed with saturated sodium chloride aqueous
solution, dried over anhydrous sodium sulfate, and filtered. The crude product was used
directly in the next step.

[1280] MS m/z (ESD): 496.1 [M+H]".

[1281] Step 2: preparation of 2-((5-(((3-ex0)-8-(2-cyanoethyl)-8-azabicyclo[3.2.1]oct-3-

yl)amino)-1 ,6-diazanaphthalen-7-yl)amino)thiazol-5-formamide

ﬁf ﬁé

1) HCl in dioxane Ny S
H NH

| 2) AN, DIPEA, MeOH

H

[1282]
[1283] Tert-butyl (3-ex0)-3-((7-((5-carbamidethiazol-2-yl)amino)-1,6-diazanaphthalen-5-
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ylamino)-8-azabicyclo|3.2.1]oct-8-carboxylate was dissolved in 4M HCI in 1.4-dioxane (10
mL), and the mixture was stirred at room temperature for 15 minutes. Then the mixture was
concentrated under reduced pressure, and the residue was dissolved in anhydrous methanol (10
mL), followed by successive addition of DIPEA (0.74 mL, 4.5 mmol) and acrylonitrile (0.2 mL,
3.0 mmol). The resulting reaction mixture was stirred at room temperature for 70minutes, and
concentrated under reduced pressure to remove the solvent. The residue was purified by prep-
HPLC to obtain the title compound (6.1 mg, 9 %).

[1284] 'H NMR (400 MHz, DMSO-ds) 5 11.23 (s, 1H), 8.71 (dd, J=4.2, 1.3 Hz, 1H), 8.61 (d,
J=17.9Hz, 1H), 7.95 (s, 1H), 7.70 (s, 1H), 7.49 (d, J = 8.6 Hz, 1H), 7.16 (dd, J = 8.4, 4.3 Hz,
1H), 7.10 (s, 1H), 6.55 (s, 1H), 4.82 (dd, J = 17.6, 9.3 Hz, 1H), 3.32-3.27 (m, 2H), 2.65 (1, J =
3.1 Hz, 4H), 2.00 (dd, J = 14.0, 6.3 Hz, 2H), 1.91-1.74 (m, 6H).

[1285] Embodiment 36
[1286] 6-((5-(((3-ex0)-8-(2-cyanoethyl)-8-azabicyclo[3.2.1 Joct-3-y)amino)-1,6-

diazanaphthalen-7-yl)amino)pyridazin-3-formamide

H,N__O
CN
N N
I
N__~
HN_ _N._ _NH
|\
s

[1287] Nx

[1288] The preparation of  6-((5-(((3-ex0)-8-(2-cyanoethyl)-8-azabicyclo[3.2.1]oct-3-
yl)amino)-1,6-diazanaphthalen-7-yl)amino)pyridazin-3-formamide was carried out with the
reference to Embodiment 2.
[1289] MS m/z (ESI): 444.2 [M+H]".
[1290] Embodiment 37
[1291] 6-((5-(((3-ex0)-8-(2-cyanocthyl)-8-azabicyclo[3.2.1 Joct-3-y)amino)-1,6-

diazanaphthalen-7-yl)amino)-N-methylpyridazin-3-formamide
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H
_N_oO
ﬁCN
N N
Il
N__~
N_ _NH
| ~N
S

HN
[1292] Nx

[1293] The preparation of  6-((5-(((3-ex0)-8-(2-cyanoethyl)-8-azabicyclo[3.2.1]oct-3-
yDamino)-1,6-diazanaphthalen-7-yl)amino)-N-methylpyridazin-3-formamide was carried out
with the reference to Embodiment 2.

[1294] MS m/z (ESI): 458.2 [M+H]".
[1295] Embodiment 38

[1296] 5-((5-(((3-ex0)-8-(2-cyanoethyl)-8-azabicyclo[3.2.1 Joct-3-y)amino)-1,6-

diazanaphthalen-7-yl)amino)pyrazin-2-formamide

H,N__O
ﬁCN
N eh

N~
HN N NH
| N
P
N |

[1297]
[1298] The preparation of  5-((5-(((3-ex0)-8-(2-cyanoethyl)-8-azabicyclo[3.2.1]oct-3-
yl)amino)-1,6-diazanaphthalen-7-yl)amino)pyrazin-2-formamide was carried out with the
reference to Embodiment 2.

[1299] MS m/z (ESI): 444.2 [M+H]".
[1300] Embodiment 39

[1301] 3-((3-ex0)-3-((2-((5-methyl-1H-pyrazol-3-yl)amino)-7H-pyrrolo|2,3-d Jpyrimidin-4-
ylDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile
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[1302] HN
[1303] Step 1: preparation of tert-butyl-(3-exo)-3-((2-chloro-7-tosyl-7H-pyrrolo[2,3-

d]pyrimidin-4-yl)amino)-8-azabicyclo[3.2.1]oct-8-carboxylate

?oc
N
ClYN\ cl 7o o N
I
N, N DIPEA N
N
N— EtOH, 80 °C
Ts’ NH,
[1304] Ts

[1305] Tert-butyl-(3-exo)-3-amino-8-azabicyclo[3.2.1]oct-8-carboxylate (136 mg, 0.6 mmol),
DIPEA (129 mg, 1 mmol) were added successively into the solution of 2,4-dichloro-7-tosyl-7H-
pyrrolo[2,3-d}pyrimidine (171 mg, 0.5 mmol) in ethanol (10 mL), and stirred at 80°C for 1 hour
under reflux condition. When the reaction was completed, the mixture was extracted with
dichloromethane (15 mL x 3), and washed with saturated sodium chloride aqueous solution (15
mL x 3). The organic phase was collected, dried over anhydrous sodium sulfate, filtered and
concentrated under reduced pressure. The resulting product was purified by silica gel column
chromatography (dichloromethane 100%) to obtain the title compound as a white solid (250 mg,
94%).

[1306] MS m/z (ESI): 532.1 [M+H]".

[1307] Step 2: preparation of tert-butyl-(3-exo0)-3-((2-((5-methyl-1H-pyrazol-3-yl)amino) - 7H-
pyrrolo|2,3-d|pyrimidin-4-yl)amino)-8-azabicyclo[3.2.1 }oct-8-carboxylate

Boc
| Boc

N |
HN N

Ny
XPhos Pd G,, Cs,COs5

Boc,
CIYN\ NH N
N HN__N___NH
N% S dioxane, 140 °C, MW i
N
/ NH;
N

[1308] Ts HN
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[1309] Tert-butyl-(3-ex0)-3-((2-chloro-7-tosyl-7H-pyrrolo[ 2,3-d Jpyrimidin-4-y)amino)-8-
azabicyclo[3.2.1]oct-8-carboxylate (20 mg, 0.47 mmol), tert-butyl-3amino-5-methyl-1H-
pyrazol-1-carboxylate (111 mg, 0.56 mmol), -chloro(2-dicyclohexylphosphino-2',4',6'-
triisopropyl-1,1'-biphenyl)[2-(2'-amino-1,1'-biphenyl)|palladium(I) (37 mg, 0.047 mmol) and
cesium carbonate(306 mg, 0.94 mmol) were suspended in ultra-dry 1,4-dioxane (10 mL). The
mixture was filled with nitrogen for 3 times, heated to 140°C with microwave and stirred for 4
hours. When the reaction was completed, the mixture was extracted with dichloromethane (15
mL x 3), and washed with saturated sodium chloride aqueous solution (15 mL x 3). The organic
phase was collected, dried over anhydrous sodium sulfate, then filtered and concentrated under
reduced pressure. The resulting product was purified by silica gel column chromatography
(dichloromethane: methanol=95:5) to obtain the title compound as a yellow solid (100 mg, 48%).
[1310] MS m/z (ESI): 439.2 [M+H]".

[1311] Step 3: preparation of 3-((3-ex0)-3-((2-((5-methyl-1H-pyrazol-3-yl)amino)-7H-
pyrrolo[2,3-d}pyrimidin-4-yl)amino)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile

hCN
HN N
j f ﬁ N'§ -,
N
1) HCI in dioxane HN\l/N NH
N
|

2) AN, DIPEA, MeOH

/ HN/

[1312] HN

[1313] Tert-butyl-(3-ex0)-3-((2-((5-methyl-1H-pyrazol-3-y)amino)-7H-pyrrolo[2,3-
d]pyrimidin-4-yl)amino)-8-azabicyclo[3.2.1]oct-8-carboxylate (100 mg, 0.23 mmol) was
dissolved in hydrochloride 1,4-dioxane solution (4.0N, SmL). The mixture was stirred at room
temperature for 30 minutes, concentrated, and then dissolved in methanol (10 mL). DIPEA
(118 mg, 0.91 mmol) was slowly added dropwise, and the mixture was stirred at room
temperature for 10 minutes. Acrylonitrile (18 mg, 0.35 mmol) was added thereto and the
mixture was stirred for another 2 hours. The reaction mixture was concentrated under reduced
pressure, and the resulting product was purified by prep-HPLC to obtain the title compound as a
yellow solid (15.4 mg, 17 %).

[1314] 'H NMR (400 MHz, DMSO) & 11.58 (s, 1H), 10.95 (s, 1H), 8.70 (s, 1H), 7.04 (s, 1H),
6.72 (s, 1H), 6.39 (s, 1H), 6.32-6.17 (m, 1H), 4.46 (s, 1H), 3.30 (s, 2H), 2.62 (dd, J= 7.2, 4.0 Hz,

183

Date Recgue/Date Received 2021-05-28



CA 03121408 2021-05-28

4H), 2.17 (s, 3H), 1.97-1.89 (m, 2H), 1.84-1.59 (m, 6H).
[1315] MS m/z (ESI): 392.2 [M+H]".
[1316] Embodiment 40
[1317] 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-5SH-pyrrolo| 3,2-d Jpyrimidin-2-

yDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile
CN

/

Me

%—1 \

HN. . N)\%j
N"H AN

[1318]
[1319] Step 1: preparation of 24-dichloro-5-((2-nitrophenyl)sulfonyl)-5H-pyrrolo|3,2-
d}pyrimidine
Cl N Cl cl N
i NaH, THF o F YCI
~N + NsCl 7
HN S~N N
— 0°C ~ RT N
[1320] NO,

[1321] Under ice water bath condition, sodium hydride (120 mg, 5 mmol) was slowly added
dropwise in the solution of 2,4-dichloro-5 H-pyrrole[3,2-D]pyrimidine(470 mg, 2.5 mmol) and
o-nitrobenzene sulfonyl chloride (600 mg, 2.75 mmol) in tetrahydrofuran (20 mL). The
mixture was slowly warmed to room temperature and stirred for 1 hour. When the reaction was
completed, under ice water bath condition, the reaction was quenched by slowly adding water
(150 mL) dropwise into the reaction system. The mixture was stirred at room temperature for
1 hour and then filtered to obtain the title compound as a pale yellow solid (800 mg, 86%).
[1322] MS m/z (ESI): 372.9 [M+H]".

[1323] Step 2: preparation of 2-chloro-N-(5-methyl-1H-pyrazol-3-y1)-5-((2-
nitrophenyl)sulfonyl)-SH-pyrrolo| 3,2-d jpyrimidin-4-amine

HN
N
Cl_Ng_-Cl HN \
| ?u/ . Ny DIPEA HN.__N_Cl
Ns~N~ >F EtOH, 80 °C [T
— NH; Ns N

[1324] _
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[1325] 3-Amino-5-methylpyrazol (250 mg, 2.58 mmol), DIPEA (555 mg, 4.3 mmol) were
successively added into the solution of 2,4-dichloro-5-((2-nitrophenyl)sulfonyl)-5H-pyrrolo| 3,2-
d]pyrimidine (800 mg, 2.15 mmol) in ethanol (20 mL). The mixture was then stirred at 80°C
for 2 hours under reflux condition. When the reaction was completed, solid was precipitated
from the reaction mixture, and the mixture was filtered. The filter cake was washed with
ethanol (15 mL x 3), and then dried to obtain the title compound as a yellow solid (370 mg, 40%).
[1326] MS m/z (ESD): 434.0 [M+H]".
[1327] Step 3: preparation of tert-butyl-(3-exo0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino) -5H-
pyrrolo|3,2-dpyrimidin-2-yl)amino)-8-azabicyclo[3.2.1 Joct-8-carboxylate

T?\\ ?oc N <f:§>

N Ny

HN | NTCI ) @ DIPEA

n-BuOH, 160 °C, MW | QT/

Ns~N NH,

[1328] =
[1329] Tert-butyl-(3-exo)-3-amino-8-azabicyclo[3.2.1]oct-8-carboxylate (233 mg, 1.03 mmol)
and DIPEA (220 mg, 1.71 mmol) were successively added into the solution of 2-chloro-N-(5-
methyl-1H-pyrazol-3-yl)-5-((2-nitrophenyl)sulfonyl)-5H-pyrrolo| 3,2-d |pyrimidin-4-amine(370

mg, 0.85 mmol) in n-butanol (5 mL), then the mixture was heated to 160°C under microwave
condition and stirred for 10 hours. When the reaction was completed, the reaction mixture was
extracted with ethyl acetate (15 mL x 3), and washed with saturated sodium chloride aqueous
solution (15 mL x 3). The organic phase was collected and dried over anhydrous sodium sulfate,
filtered and concentrated under reduced pressure. The resulting product was purified by silica
gel column chromatography (dichloromethane: methanol=98:2) to obtain the title compound as
a pale yellow solid (40 mg, 11%).

[1330] MS m/z (ESI): 593.1 [M+H]".

[1331] Step 4. 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-5H-pyrrolo| 3,2-
d]pyrimidin-2-yl)amino)-8-azabicyclo[3.2.1 oct-8-yl)propionitrile
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N HN N
HN— No )
i N\ o 1) HCl in dioxane HN NYNH
I 2) AN, DIPEA, MeOH LN
/N -
HN HN

[1332] —

[1333] Tert-butyl-(3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-y)amino)-SH-pyrrolo[3,2-
d]pyrimidin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-carboxylate (30 mg, 0.07 mmol) was
dissolved in hydrochloride 1,4-dioxane solution (4.0N, 2mL). The mixture was stirred at room
temperature for 30 minutes, concentrated, and dissolved in methanol (5 mL). DIPEA (35 mg,
0.28 mmol) was slowly added dropwise, and the mixture was stirred at room temperature for 10
minutes. Acrylonitrile (5 mg, 0.1 mmol) was added thereto and the mixture was stirred for
another 2 hours. The reaction mixture was concentrated under reduced pressure, and the
resulting product was purified by prep-HPLC to obtain the title compound as a pale yellow solid
(82mg, 31 %).
[1334] 'H NMR (400 MHz, DMSO) 6 11.93 (s, 1H), 10.57 (s, 1H), 9.43 (s, 1H), 7.29 (s, 1H),
6.77 (s, 1H), 6.02 (s, 1H), 5.77 (s, 1H), 4.12 (s, 1H), 3.28 (s, 2H), 2.62 (s, 4H), 2.22 (s, 3H), 1.90
(s, 2H), 1.81-1.43 (m, 6H).
[1335] MS m/z (ESI): 392.2 [M+H]".

[1336] Embodiment 41
[1337] 3-((3-ex0)-3-((5-methyl-4-((5-methyl-1H-pyrazol-3-yl)amino)-7H-pyrrolo[2,3-
d]pyrimidin-2-yl)amino)-8-azabicyclo[3.2.1 oct-8-yl)propionitrile

CN

HN N
HN._ _N._NH
\ém/

>~ _N

[1338] \ i

[1339] The preparation of 3-((3-ex0)-3-((5-methyl-4-((5-methyl-1H-pyrazol-3-yl)amino)-7H-

pyrrolo|2,3-d]pyrimidin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile was carried out
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with the reference to Embodiment 3.
[1340] MS m/z (ESI): 406.2 [M+H]".
[1341] Embodiment 42
[1342] 3-((3-ex0)-3-((5-methyl-2-((5-methyl-1H-pyrazol-3-yl)amino)-7H-pyrrolo[2,3-
d]pyrimidin-4-yl)amino)-8-azabicyclo[3.2.1 Joct-8-y)propionitrile

Y\%/
Nz

/
[1343] HN

[1344] The preparation of 3-((3-ex0)-3-((5-methyl-2-((5-methyl-1H-pyrazol-3-yl)amino)-7H-
pyrrolo|2,3-d]pyrimidin-4-yl)amino)-8-azabicyclo[3.2.1]oct-8-yD)propionitrile was carried out
with the reference to Embodiment 39.
[1345] MS m/z (ESI): 406.2 [M+H]".

[1346] Embodiment 43
[1347] 3-((3-ex0)-3-((6-methyl-4-((5-methyl-1H-pyrazol-3-yl)amino)-7H-pyrrolo[2,3-

d]pyrimidin-2-yl)amino)-8-azabicyclo[3.2.1 oct-8-yl)propionitrile
C N

/

[1348]
[1349] The preparation of 3-((3-ex0)-3-((6-methyl-4-((5-methyl-1H-pyrazol-3-yl)amino)-7H-
pyrrolo|2,3-d]pyrimidin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile was carried out
with the reference to Embodiment 3.
[1350] MS m/z (ESI): 406.2 [M+H]".
[1351] Embodiment 44
[1352] 3-((3-ex0)-3-((6-methyl-2-((5-methyl-1H-pyrazol-3-yl)amino)-7H-pyrrolo[2,3-
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d]pyrimidin-4-yl)amino)-8-azabicyclo|[3.2.1]oct-8-yl)propionitrile
CN

N NH

HN
M
N

HN

=
//
[1353]

[1354] The preparation of 3-((3-ex0)-3-((6-methyl-2-((5-methyl-1H-pyrazol-3-yl)amino)-7H-
pyrrolo|2,3-d]pyrimidin-4-yl)amino)-8-azabicyclo[3.2.1]oct-8-yD)propionitrile was carried out
with the reference to Embodiment 39.
[1355] MS m/z (ESI): 406.2 [M+H]".

[1356] Embodiment 45
[1357] 2-(((3-ex0)-8-(2-cyanocthyl)-8-azabicyclo[3.2.1]oct-3-yD)amino)-4-((5-methyl-1H-
pyrazol-3-yl)amino)-7H-pyrrolo|2,3-d |pyrimidin-5-formonitrile

CN

HN N
HN N NH
a
NG \\N
[1358] NH

[1359] The preparation of 2-(((3-ex0)-8-(2-cyanoethyl)-8-azabicyclo[3.2.1 Joct-3-yl)amino)-4-
((5-methyl-1H-pyrazol-3-yl)amino)-7H-pyrrolo[2,3-d |pyrimidin-5-formonitrile was carried out
with the reference to Embodiment 3.
[1360] MS m/z (ESI): 417.2 [M+H]".

[1361] Embodiment 46
[1362] 3-((3-ex0)-3-((5-fluoro-4-((5-methyl-1H-pyrazol-3-y)amino)-7H-pyrrolo[2,3-
d]pyrimidin-2-yl)amino)-8-azabicyclo[3.2.1 oct-8-yl)propionitrile
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[1363] N+
[1364] The preparation of 3-((3-ex0)-3-((5-fluoro-4-((5-methyl-1H-pyrazol-3-yl)amino)-7H-
pyrrolo|2,3-d]pyrimidin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile was carried out
with the reference to Embodiment 3.
[1365] MS m/z (ESI): 410.2 [M+H]".

[1366] Embodiment 47

[1367] 3-((3-ex0)-3-((6-((5-methyl-1H-pyrazol-3-yl)amino)-9H-purin-2-yl)amino)-8-
azabicyclo[3.2.1]oct-8-y)propionitrile

[1368] gne
[1369] The preparation of 3-((3-exo0)-3-((6-((5-methyl-1H-pyrazol-3-yl)amino)-9H-purin-2-
ylamino)-8-azabicyclo|3.2.1]oct-8-yDpropionitrile was carried out with the reference to
Embodiment 3.
[1370] MS m/z (ESI): 393.2 [M+H]".
[1371] Embodiment 48
[1372] 3-((3-ex0)-3-((2-((5-methyl-1H-pyrazol-3-yl)amino)-9H-purin-6-yl)amino)-8-

N

HN { N
Ny

HN.__N.__NH

A
|

N .~

azabicyclo[3.2.1]oct-8-y)propionitrile

[1373] HN—/
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[1374] The preparation of 3-((3-ex0)-3-((2-((5-methyl-1H-pyrazol-3-yl)amino)-9H-purin-6-
ylamino)-8-azabicyclo|3.2.1]oct-8-yDpropionitrile was carried out with the reference to
Embodiment 39.
[1375] MS m/z (ESI): 393.2 [M+H]".

[1376] Embodiment 49
[1377] 3-((3-ex0)-3-((8-methyl-2-((5-methyl-1H-pyrazol-3-yl)amino)-9H-purin-6-yl)amino)-
8-azabicyclo|3.2.1]oct-8-yl)propionitrile

HN~
[1378] \<

[1379] The preparation of 3-((3-ex0)-3-((8-methyl-2-((5-methyl-1H-pyrazol-3-yl)amino)-9H-
purin-6-y)amino)-8-azabicyclo[3.2.1]oct-8-y)propionitrile was carried out with the reference
to Embodiment 39.
[1380] MS m/z (ESI): 407.2 [M+H]".

[1381] Embodiment 50
[1382] 3-((3-ex0)-3-((3-methyl-6-((5-methyl-1H-pyrazol-3-yl)amino)-1H-pyrazolo| 3,4-
d]pyrimidin-4-yl)amino)-8-azabicyclo[3.2.1 Joct-8-y)propionitrile

N

H/N\ N
Ny
HN._N.__NH
D
N~

[1383] HN‘NG
[1384] The preparation of 3-((3-ex0)-3-((3-methyl-6-((5-methyl-1H-pyrazol-3-yl)amino)-1H-
pyrazolo|3,4-d]pyrimidin-4-yl)amino)-8-azabicyclo[3.2.1]oct-8-yDpropionitrile was carried out
with the reference to Embodiment 39.
[1385] MS m/z (ESI): 407.2 [M+H]".
[1386] Embodiment 51
[1387] 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-1H-pyrazolo|3,4-d jpyrimidin-6-
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ylDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile

CN
HN N
N
HN N NH
T
~N
\
[1388] N—NH
[1389] Step 1: preparation of 4,6-dichloro-1-(4H-2H-pyran-2-yl)-1H-pyrazolo|3,4-
d]pyrimidine
cl.__N__Cl CI.__N__cl
“ U 1soH, DHP “r
AN - . N
\ THF, 60 °C \
N—NH N-N,
[1390] THP

[1391] P-toluencsulfonic acid monohydrate(19 mg, 0.1 mmol), 3,4-2H-2H-pyran (133 mg,
1.59 mmol) were successively added to the solution of 4,6-dichloro-1H-pyrazolo|3,4-
d]pyrimidine(200 mg, 1.06 mmol) in tetrahydrofuran (5 mL). The mixture was then stirred at
60°C for 2 hours under reflux condition. When the reaction was completed, the mixture was
extracted with dichloromethane (15 mL x 3) and washed with saturated sodium chloride aqueous
solution (15 mL x 3). The organic phase was collected and dried over anhydrous sodium sulfate,
filtered, and concentrated under reduced pressure to remove the organic solvent. The resulting
product was purified by silica gel column chromatography (dichloromethane 100%) to obtain
the title compound as a white solid (269 mg, 93%).

[1392] MS m/z (ESI): 273.0 [M+H]".

[1393] Step 2: preparation of 6-chloro-N-(5-methyl-1H-pyrazol-3-yl)-1-(4H-2H-pyran-2-yl)-
1H-pyrazolo|3,4-d]pyrimidin-4-amine

clw _N_ _Cl N
and HN \ 3
~N ., Ng DIPEA HN NYCI

EtOH, 60 °C | N

s

\!
N—N

[1394] THP

\
N-—N, NH,

[1395] 3-Amino-5-methylpyrazol (108 mg, 1.12 mmol) and DIPEA (240 mg, 1.86 mmol) were
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successively added to the solution of 4,6-dichloro-1-(4H-2H-pyran-2-yl)-1H-pyrazolo|3,4-
djpyrimidine(250 mg, 0.93 mmol) in ethanol (10 mL). The mixture was then stirred at 60°C
for Thour. When the reaction was completed, the reaction mixture was extracted with ethyl
acetate (15 mL x 3), and washed with saturated sodium chloride aqueous solution (15 mL x 3).
The organic phase was collected, dried over anhydrous sodium sulfate, filtered, and concentrated
under reduced pressure.  The resulting product was purified by silica gel column
chromatography (dichloromethane: methanol=98:2) to obtain the title compound as a white solid
(254 mg, 82%).

[1396] MS m/z (ESI): 334.1 [M+H]".

[1397] Step 3: preparation of tert-butyl-(3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-1-
(4H-2H-pyran-2-y1)-1H-pyrazolo[3,4-d|pyrimidin-6-yl)amino)-8-azabicyclo[3.2.1]oct-8-

carboxylate

HN

l?oc

B

N ) N HN— N

N N
HN. _N._ _Cl DIPEA
| e + HN._N_NH

T
_N

n-BuOH, 160 °C, MW

[1398] THP

[1399] Tert-butyl-(3-exo)-3-amino-8-azabicyclo[3.2.1]oct-8-carboxylate (203 mg, 0.9 mmol)
and DIPEA (155 mg, 1.2 mmol) were successively added to the solution of 6-chloro-N-(5-
methyl-1H-pyrazol-3-yl)-1-(4H-2H-pyran-2-yl)-1H-pyrazolo| 3,4-d |pyrimidin-4-amine (200
mg, 0.6 mmol) in n-butanol (5 mL). The mixture was stirred at 160°C for 15 hours under
microwave condition. When the reaction was completed, the reaction mixture was extracted
with cthyl acetate (15 mL x 3), and washed with saturated sodium chloride aqueous solution (15
mL x 3). The organic phase was collected and dried over anhydrous sodium sulfate, filtered
and concentrated under reduced pressure. The resulting product was purified by silica gel
column chromatography (dichloromethane: methanol=95:5) to obtain the title compound as a
pale yellow solid (144 mg, 46%).

[1400] MS m/z (ESI): 524.2 [M+H]".

[1401] Step 4: preparation of 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-1H-

pyrazolo|3,4-d]pyrimidin-6-yl)amino)-8-azabicyclo[3.2.1]oct-8-y)propionitrile
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N HN N
HN \ N )
N N
HM N NH 1) HCl in dioxane HN N\ NH
| S 2) AN, DIPEA, MeOH | ?\1/
~ N s
< \
N'N N—NH
[1402] THP

[1403] Tert-butyl-(3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-y)amino)-1-(4H-2H-pyran-2-yl)-
1H-pyrazolo|3,4-d]pyrimidin-6-yl)amino)-8-azabicyclo[3.2.1]oct-8-carboxylate (144 mg, 0.28
mmol) was dissolved in hydrochloride 1,4-dioxane solution (4.0 N, 5 mL). The mixture was
stirred at room temperature for 30 minutes, concentrated, and dissolved in methanol (10 mL).
DIPEA (142 mg, 1.12 mmol) was slowly added dropwise, and the mixture was stirred at room
temperature for 10 minutes. Acrylonitrile (22 mg, 0.41 mmol) was added thereto and the
mixture was stirred for another 2 hours. When the reaction was completed, the reaction mixture
was concentrated under reduced pressure, and purified by prep-HPLC to obtain the title
compound as a white solid (54.6 mg, 51%).
[1404] 'H NMR (400 MHz, DMSO-ds) 5 = 12.49 (s, 1H), 12.03 (s, 1H), 10.02 (s, 1H), 8.05 (s,
1H), 6.81-6.47 (m, 2H), 4.11 (s, 1H), 3.29 (s, 2H), 2.62 (s, 4H), 2.19 (s, 3H), 1.91 (s, 2H), 1.71-
1.62 (m, 6H).
[1405] MS m/z (ESI): 393.2 [M+H]".

[1406] Embodiment 52
[1407] 3-((3-ex0)-3-((6-((5-methyl-1H-pyrazol-3-yl)amino)-1H-pyrazolo|3,4-d jpyrimidin-4-
yDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile

[1408] HN=-N
[1409] The  preparation of  3-((3-ex0)-3-((6-((5-methyl-1H-pyrazol-3-yl)amino)-1H-
pyrazolo|3,4-d]pyrimidin-4-yl)amino)-8-azabicyclo[3.2.1]oct-8-yDpropionitrile was carried out
with the reference to Embodiment 39.

[1410] MS m/z (ESI): 393.2 [M+H]".
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[1411] Embodiment 53
[1412] 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-1H-pyrrolo| 3,2-c|pyridin-6-
yDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile

[1413] \_NH

[1414] The  preparation of  3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-1H-
pyrrolo|3,2-c|pyridin-6-yl)amino)-8-azabicyclo[3.2.1 Joct-8-yD)propionitrile was camried out
with the reference to Embodiment 3.
[1415] MS m/z (ESI): 391.2 [M+H]".

[1416] Embodiment 54
[1417] 3-((3-ex0)-3-((6-((5-methyl-1H-pyrazol-3-yl)amino)-1H-pyrrolo| 3,2-c|pyridin-4-
yl)amino)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile

[1418] HN
[1419] The  preparation of  3-((3-ex0)-3-((6-((5-methyl-1H-pyrazol-3-yl)amino)-1H-
pyrrolo|3,2-c|pyridin-4-yl)amino)-8-azabicyclo[3.2.1 Joct-8-yDpropionitrile was camried out
with the reference to Embodiment 39.
[1420] MS m/z (ESI): 391.2 [M+H]".

[1421] Embodiment 55

[1422] 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-1H-imidazo[4,5-c|pyridin-6-
yDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile
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[1423] \NH
[1424] The  preparation of  3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-1H-
imidazo|4,5-c]pyridin-6-yl)amino)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile was carmried out
with the reference to Embodiment 51.
[1425] MS m/z (ESI): 392.2 [M+H]".

[1426] Embodiment 56

[1427] 3-((3-ex0)-3-((6-((5-methyl-1H-pyrazol-3-yl)amino)-1H-imidazo[4,5-c|pyridin-4-
yDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile

CN
HN N
N'§ )
HN NH

| N
=

/N

[1428] HN~

[1429] The  preparation of  3-((3-ex0)-3-((6-((5-methyl-1H-pyrazol-3-yl)amino)-1H-
imidazo|4,5-c]pyridin-4-yl)amino)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile was carried out
with the reference to Embodiment 39.
[1430] MS m/z (ESI): 392.2 [M+H]".

[1431] Embodiment 57
[1432] 3-((3-ex0)-3-((7-methyl-6-((5-methyl-1H-pyrazol-3-y)amino)-7H-purin-2-yl)Jamino)-
8-azabicyclo|3.2.1]oct-8-yl)propionitrile

N
[1433] \=N
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[1434] The preparation of 3-((3-ex0)-3-((7-methyl-6-((5-methyl-1H-pyrazol-3-yl)amino)-7H-
purin-2-y)amino)-8-azabicyclo[3.2.1]oct-8-y)propionitrile was carried out with the reference
to Embodiment 40.
[1435] MS m/z (ESI): 407.2 [M+H]".

[1436] Embodiment 58
[1437] 3-((3-ex0)-3-((7-methyl-2-((5-methyl-1H-pyrazol-3-yl)amino)-7H-purin-6-yl )Jamino)-
8-azabicyclo|3.2.1]oct-8-yl)propionitrile

[1438] N=/
[1439] The preparation of 3-((3-ex0)-3-((7-methyl-2-((5-methyl-1H-pyrazol-3-yl)amino)-7H-
purin-6-y)amino)-8-azabicyclo[3.2.1]oct-8-y)propionitrile was carried out with the reference
to Embodiment 39.
[1440] MS m/z (ESI): 407.2 [M+H]".
[1441] Embodiment 59
[1442] 3-((3-ex0)-3-((9-methyl-6-((5-methyl-1H-pyrazol-3-y)amino)-9H-purin-2-yl)amino)-

8-azabicyclo|3.2.1]oct-8-yl)propionitrile
CN

o
Me @EN

@N)\%\N/
H

N Nﬁ

[1443]
[1444] The preparation of 3-((3-ex0)-3-((9-methyl-6-((5-methyl-1H-pyrazol-3-yl)amino)-9H-
purin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-y)propionitrile was carried out with the reference
to Embodiment 40.
[1445] MS m/z (ESI): 407.2 [M+H]".

[1446] Embodiment 60

[1447] 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno[3,2-d jpyrimidin-2-
yDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile
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H,N\ N
Ny
HN._N.__NH
-
N
S

[1448] ==
[1449] Step 1: preparation of 2-chloro-N-(5-methyl-1H-pyrazol-3-yl)thieno|3,2-d|pyrimidin-

4-amine
HN
N )
HN 3
cl<__N__Cl r
\ \7\‘/ N N DIPEA HN NYCI
= 0
s NH, DMF, 70 °C N
= s

[1450] ==

[1451] 3-Amino-5-methylpyrazol (116 mg, 1.2 mmol) and DIPEA (258 mg, 2 mmol) were
successively added to the solution of 2,4-dichlorothieno|3,2-d Jpyrimidine (205 mg, 1 mmol) in
N-methylpyrrolidone(10 mL). The mixture was stirred at 70°C for 1 hour. When the reaction
was completed, water (50 mL) was added to the reaction mixture, the precipitated solid was
filtered off and slurried with ethyl acetate to obtain the title compound as a pale yellow solid
(135 mg, 51%).

[1452] MS m/z (ESI): 266.0 [M+H]".

[1453] Step 2: preparation of tert-butyl-(3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-
yDamino)thieno|3,2-djpyrimidin-2-yl)amino)-8-azabicyclo[3.2.1 ]oct-8-carboxylate

HN ?OC
N ) ?OC HN—( N
N N«
HN_ _N_ _Cl DIPEA
| Y, HN._ _N. _NH
N n-BuOH, 160 °C, MW Y
s NH, N
J—— 2

S

[1454] =
[1455] Tert-butyl-(3-exo)-3-amino-8-azabicyclo[3.2.1]oct-8-carboxylate (138 mg, 0.61 mmol)
and DIPEA (129 mg, 1 mmol) were successively added to 2-chloro-N-(5-methyl-1H-pyrazol-3-
yDthieno|3,2-d]pyrimidin-4-amine(135 mg, 0.51 mmol) in the solution of n-butanol (5 mL).

The mixture was stirred at 160°C for 15 hours under microwave condition. When the reaction
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was completed, the reaction mixture was extracted with ethyl acetate (15 mL x 3), and washed
with saturated sodium chloride aqueous solution (15 mL x 3). The organic phase was collected
and dried over anhydrous sodium sulfate, filtered, and concentrated under reduced pressure.
The resulting product was purified by silica gel column chromatography (dichloromethane:
methanol=98:2) to obtain the title compound as a pale yellow solid (146 mg, 63 %).

[1456] MS m/z (ESI): 456.2 [M+H]".

[1457] Step 3: preparation of 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno| 3,2-
d]pyrimidin-2-yl)amino)-8-azabicyclo[3.2.1 ]oct-8-yl)propionitrile

?OC hCN
HN N H!\l { N
N ) N
NS
1) HCl in dioxane
HN N\\(NH
|
~N

HN N NH

\\Nr 2) AN, DIPEA, MeOH

S

[1458]

[1459] Tert-butyl-(3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-y)amino)thieno| 3,2-d Jpyrimidin-2-
ylDamino)-8-azabicyclo|3.2.1]oct-8-carboxylate (146 mg, 0.32 mmol) was dissolved in
hydrochloride 1,4-dioxane solution (4.0 N, 5mL). The mixture was stirred at room temperature
for 30 minutes, concentrated, and dissolved in methanol (10 mL). DIPEA (166 mg, 1.28 mmol)
was slowly added dropwise thereto, and the mixture was stirred at room temperature for 10
minutes. Acrylonitrile (25 mg, 0.48 mmol) was added thereto and the mixture stirred for
another 2 hours. The reaction mixture was concentrated under reduced pressure, and the
resulting product was purified by prep-HPLC to obtain the title compound as a white solid (14.4
mg, 11 %).
[1460] 'H NMR (400 MHz, DMSO) 6 12.02 (s, 1H), 9.70 (s, 1H), 7.89 (s, 1H), 6.99 (s, 1H),
6.44 (d,J=59.6 Hz, 2H), 4.14 (s, 1H), 3.29 (s, 2H), 2.62 (s, 4H), 2.22 (s, 3H), 1.89 (s, 2H), 1.64
(dd, J=47.8, 17.6 Hz, 6H).
[1461] MS m/z (ESI): 409.2 [M+H]".

[1462] Embodiment 61
[1463] 3-((3-ex0)-3-((7-methyl-4-((5-methyl-1H-pyrazol-3-yamino)thieno[3,2-d]pyrimidin-

2-yDamino)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile
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C)N
& -
NH
Me N)§N
— \
W
\N N /
[1464] H s

[1465] The preparation of 3-((3-ex0)-3-((7-methyl-4-((5-methyl-1 H-pyrazol-3-
yDamino)thieno|3,2-d Jpyrimidin-2-yl)amino)-8-azabicyclo[3.2.1 ]oct-8-yD)propionitrile was
carried out with the reference to Embodiment 60.
[1466] MS m/z (ESI): 423.2 [M+H]".
[1467] Embodiment 62
[1468] 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno|2,3-d Jpyrimidin-2-
ylDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile

HN /NYNH
|
N
\
[1469] S
[1470] Step 1: preparation of 2-chloro-N-(5-methyl-1H-pyrazol-3-yl)thieno[2,3-d|pyrimidin-

cl_N._Cl
ad HN
N, Ng DIPEA
NMP, 70 °C
\s NH

2

4-amine

[1471]
[1472] 3-Amino-5-methylpyrazol (116 mg, 1.2 mmol) and DIPEA (258 mg, 2 mmol) were
successively added to the solution of 2,4-dichlorothieno[2,3-d Jpyrimidine (205 mg, 1 mmol) in
N-methylpyrrolidone (10 mL). The mixture was stirred at 70°C for 1 hour. When the reaction
was completed, water (50 mL) was added to the reaction mixture, and a solid was precipitated,
which was then filtered and slurried with ethyl acetate to obtain the title compound as a yellow
solid (250 mg, 94%).
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[1473] MS m/z (ESI): 266.0 [M+H]".
[1474] Step 2: preparation of tert-butyl-(3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-
yDamino)thieno|2,3-d jpyrimidin-2-yl)amino)-8-azabicyclo[3.2.1 ]oct-8-carboxylate

HN |
No ) E|§°° HN N

DIPEA

n-BuOH, 160 °C, MW

[1475]
[1476] Tert-butyl-(3-exo)-3-amino-8-azabicyclo[3.2.1]oct-8-carboxylate (256 mg, 1.13 mmol)
and DIPEA (242 mg, 1.88 mmol) were successively added to the solution of 2-chloro-N-(5-
methyl-1H-pyrazol-3-yl)thieno|2,3-d|pyrimidin-4-amine(250 mg, 0.94 mmol) in n-butanol (10
mL). The mixture was then stirred at 160°C for 15 hours under microwave condition. When
the reaction was completed, the reaction mixture was extracted with ethyl acetate (15 mL x 3),
and washed with saturated sodium chloride aqueous solution (15 mL x 3). The organic phase
was collected and dried over anhydrous sodium sulfate, filtered and concentrated under reduced
pressure.  The resulting product was purified by silica gel column chromatography
(dichloromethane: methanol=98:2) to obtain the title compound as a pale yellow solid (200 mg,
47%).

[1477] MS m/z (ESI): 456.1 [M+H]".
[1478] Step 3: preparation of 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno[2,3-
d]pyrimidin-2-yl)amino)-8-azabicyclo[3.2.1 oct-8-yl)propionitrile

[1479]

[1480] Tert-butyl-(3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno[2,3-d pyrimidin-2-
ylDamino)-8-azabicyclo|3.2.1]oct-8-carboxylate (200 mg, 0.44 mmol) was dissolved in
hydrochloride 1,4-dioxane solution(4.0 N, 5mL). The mixture was stirred at room temperature

for 30 minutes and the mixture was concentrated; then methanol (10 mL) was added to the
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mixture for dissolution, DIPEA (227 mg, 1.76 mmol) was slowly added dropwise to the mixture,
and the mixture was stirred at room temperature for 10 minutes. Acrylonitrile (35 mg, 0.66
mmol) was added thercto and the mixture was stirred for another 2 hours. The reaction mixture
was concentrated under reduced pressure, the resulting product was purified by prep-HPLC to
obtain the title compound as a white solid (31.6 mg, 18 %).
[1481] 'H NMR (400 MHz, DMSO) 6 12.13 (s, 1H), 9.93 (s, 1H), 7.73 (s, 1H), 6.88 (d, J =
117.2 Hz, 3H), 4.27 (s, 1H), 3.37 (s, 2H), 2.70 (s, 4H), 2.32 (s, 3H), 1.99 (s, 2H), 1.86-1.61 (m,
6H).
[1482] MS m/z (ESD): 409.2 [M+H]".
[1483] Embodiment 63
[1484] 3-((3-ex0)-3-((2-((5-methyl-1H-pyrazol-3-yl)amino)thieno| 2,3-d Jpyrimidin-4-

ylDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile

[1485]
[1486] The preparation of 3-((3-ex0)-3-((2-((5-methyl-1H-pyrazol-3-yl)amino)thieno[2,3-
d]pyrimidin-4-yl)amino)-8-azabicyclo[3.2.1]oct-8-yDpropionitrile was carried out with the
reference to Embodiment 39.
[1487] MS m/z (ESI): 409.2 [M+H]".
[1488] Embodiment 64
[1489] 3-((3-ex0)-3-((7-((5-methyl-1H-pyrazol-3-yl)amino)thiazolo|4,5-d |pyrimidin-5-

ylDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile
CN

.
NH
N)sN
— \
HQN)\(:N
[1490] H S

[1491] The preparation of 3-((3-ex0)-3-((7-((5-methyl-1H-pyrazol-3-yDamino)thiazolo[4,5-
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d]pyrimidin-5-yl)amino)-8-azabicyclo[3.2.1]oct-8-yD)propionitrile was carried out with the

reference to Embodiment 60.

[1492] MS m/z (ESI): 410.2 [M+H]".
[1493] Embodiment 65

[1494] 3-((3-ex0)-3-((5-((5-methyl-1H-pyrazol-3-yl)amino)thiazolo|4,5-d |pyrimidin-7-
ylDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile

" oN

S
[1495] N=/

[1496] The preparation of 3-((3-ex0)-3-((5-((5-methyl-1H-pyrazol-3-yDamino)thiazolo[4,5-
d]pyrimidin-7-yl)amino)-8-azabicyclo[3.2.1]oct-8-yDpropionitrile was carried out with the
reference to Embodiment 39.

[1497] MS m/z (ESI): 410.2 [M+H]".
[1498] Embodiment 66

[1499] 3-((3-ex0)-3-((7-((5-methyl-1H-pyrazol-3-yl)amino)thiazolo| 5,4-d Jpyrimidin-5-
ylDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile

[1500]

[1501] Step 1: preparation of  5-chloro-N-(5-methyl-1H-pyrazol-3-yl)thiazolo[5,4-

d]pyrimidin-7-amine

¢l _N__ClI N )
g AN 3
" N 5 Ny DIPEA HN NYCI
DMSO, 70 °C
A\ NH, | N
N
\_g

[1502]
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[1503] 3-Amino-5-methylpyrazol (116 mg, 1.2 mmol) and DIPEA (258 mg, 2 mmol) were
successively added to the solution of 5,7-dichlorothiazolo| 5,4-d |pyrimidine(206 mg, 1 mmol) in
dimethyl sulfoxide (10 mL), and the mixture was then stirred at 70°C for 1 hour. When the
reaction was completed, water (50 mL) was added to the reaction mixture, and a solid was
precipitated, which was then filtered and slurried with ethyl acetate to obtain the title compound
as a yellow solid (200 mg, 75%).

[1504] MS m/z (ESI): 267.0 [M+H]".

[1505] Step 2: preparation of tert-butyl-(3-ex0)-3-((7-((5-methyl-1H-pyrazol-3-
yDamino)thiazolo[5,4-d Jpyrimidin-5-yl)amino)-8-azabicyclo[3.2.1 Joct-8-carboxylate

HN I|30C
N ) E|3°C HN—( N
N N
HN. _N.__Cl DIPEA
| N HN. _N.__NH
N n-BuOH, 160 °C, MW ﬁ/
N NH, | N
[1506] -8

[1507] Tert-butyl-(3-exo)-3-amino-8-azabicyclo[3.2.1]oct-8-carboxylate (204 mg, 0.9 mmol)
and DIPEA (193 mg, 1.5 mmol) were successively added to the solution of 5-chloro-N-(5-
methyl-1H-pyrazol-3-yl)thiazolo|5,4-d]pyrimidin-7-amine(200 mg, 0.75 mmol) in n-butanol
(10 mL). The mixture was stitred at 160°C for 15 hours under microwave condition. When
the reaction was completed, the reaction mixture was extracted with ethyl acetate (15 mL x 3),
and washed with saturated sodium chloride aqueous solution (15 mL x 3). The organic phase
was collected, dried over anhydrous sodium sulfate, filtered and concentrated under reduced
pressure.  The resulting product was purified by silica gel column chromatography
(dichloromethane: methanol=95:5) to obtain the title compound as a pale yellow solid (74 mg,
22%).

[1508] MS m/z (ESI): 457.1 [M+H]".

[1509] Step 3: preparation of 3-((3-ex0)-3-((7-((5-methyl-1H-pyrazol-3-
yDamino)thiazolo[5,4-d Jpyrimidin-5-yl)amino)-8-azabicyclo[3.2.1 Joct-8-y)propionitrile
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E|3°° hCN
HN N HN— N
N N
\
HN N\ NH 1) HCl in dioxane HN NYNH
| N 2) AN, DIPEA, MeOH LN
_N N
N
A N
[1510] Vs S

[1511] Tert-butyl-(3-ex0)-3-((7-((5-methyl-1H-pyrazol-3-y)amino)thiazolo[5,4-d jpyrimidin-
5-yhamino)-8-azabicyclo|[3.2.1]oct-8-carboxylate (74 mg, 0.16 mmol) was dissolved in
hydrochloride 1,4-dioxane solution(4.0 N, 2 mL). The mixture was stirred at room temperature
for 30 minutes, concentrated, and dissolved in methanol (10 mL). DIPEA (83 mg, 0.64 mmol)
was slowly added dropwise thereto, and the mixture was stirred at room temperature for 10
minutes. Acrylonitrile (9 mg, 0.24 mmol) was added thereto and the mixture stirred for another
2 hour. The reaction mixture was concentrated under reduced pressure, and the resulting
product was purified by prep-HPLC to obtain the title compound as a white solid (16.3 mg, 25 %).
[1512] 'H NMR (400 MHz, DMSO) 6 12.07 (s, 1H), 9.33 (s, 1H), 8.76 (d, J = 20.4 Hz, 1H),
6.96 (s, 1H), 6.55 (d,J= 12.0 Hz, 1H), 4.14 (s, 1H), 3.31 (s, 2H), 2.61 (s, 4H), 2.21 (s, 3H), 1.91
(s, 2H), 1.78-1.54 (m, 6H).
[1513] Embodiment 67
[1514] 3-((3-ex0)-3-((5-((5-methyl-1H-pyrazol-3-yl)amino)thiazolo| 5,4-d |pyrimidin-7-
ylDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile

CN
HN { N
N
HN._N.__NH
D

[1515] W
[1516] The preparation of 3-((3-ex0)-3-((5-((5-methyl-1H-pyrazol-3-yDamino)thiazolo[5,4-
d]pyrimidin-7-yl)amino)-8-azabicyclo[3.2.1 ]Joct-8-y)propionitrile was carried out with the
reference to Embodiment 39.
[1517] MS m/z (ESI): 410.2 [M+H]".
[1518] Embodiment 68
[1519] 3-((3-ex0)-3-((8-((5-methyl-1H-pyrazol-3-yl)amino)imidazo[ 1,2-a]pyrazin-6-
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ylDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile
CN

7L
NH
[1520] N RIJ

[1521] The preparation of 3-((3-ex0)-3-((8-((5-methyl-1H-pyrazol-3-yDamino)imidazo[1,2-
a]pyrazin-6-yl)amino)-8-azabicyclo[3.2.1]oct-8-yDpropionitrile was camried out with the
reference to Embodiment 40.

[1522] MS m/z (ESI): 392.2 [M+H]".
[1523] Embodiment 69

[1524] 3-((3-ex0)-3-((6-((5-methyl-1H-pyrazol-3-yl)amino)imidazo[ 1,2-a]pyrazin-8-

ylDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile
CN

[1525] \=/
[1526] The preparation of 3-((3-exo)-3-((6-((5-methyl-1H-pyrazol-3-yDamino)imidazo[1,2-
a]pyrazin-8-yl)amino)-8-azabicyclo[3.2.1]oct-8-yDpropionitrile was camried out with the
reference to Embodiment 39.
[1527] MS m/z (ESI): 392.2 [M+H]".
[1528] Embodiment 70
[1529] 3-((3-ex0)-3-((6-((5-methyl-1H-pyrazol-3-yl)amino)pyrazolo[1,5-a]pyrazin-4-

ylDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile
CN

N
\
N=

[1530]
[1531] The preparation of 3-((3-ex0)-3-((6-((5-methyl-1H-pyrazol-3-yl)amino)pyrazolo|[1,5-
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a]pyrazin-4-yl)amino)-8-azabicyclo[3.2.1]oct-8-yDpropionitrile was carried out with the
reference to Embodiment 39.
[1532] MS m/z (ESI): 392.2 [M+H]".
[1533] Embodiment 71
[1534] 3-((3-ex0)-3-((4-((5-(hydroxymethyl)thiazol-2-y)amino)pyrrolo[2,1-f]| 1,2 4]triazin-2-
ylDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile

CN

HO H
/ N
HN N NH

o
7 "N~
[1535] =
[1536] The preparation of 3-((3-ex0)-3-((4-((5-(hydroxymethyl)thiazol-2-

yDamino)pyrrolo[2,1-f]| 1,2,4]triazin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile was
carried out with the reference to Embodiment 2.
[1537] MS m/z (ESI): 425.2 [M+H]".
[1538] Embodiment 72
[1539] 3-((3-ex0)-3-((2-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-f]| 1,2,4|triazin-4-

ylDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile
CN

[1540] =
[1541] Step 1: preparation of 3-((3-ex0)-3-((2-chloropyrrolo[2,1-f][ 1,2, 4]triazin-4-yl)amino)-
8-azabicyclo|3.2.1]oct-8-carboxylate

?oc
fNﬁ
I|30c:
Cl
CI\(N\ N
' NH
N

Cl N
DIPEA

N\N N+ T BN
— EtOH, 80 °C N
NH, N N
[1542] ==
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[1543] Tert-butyl-(3-exo)-3-amino-8-azabicyclo[3.2.1]oct-8-carboxylate (271 mg, 1.2 mmol)
and DIPEA (258 mg, 2 mmol) were successively added to the solution of 5,7-
dichloropyrrolo[2,1-f][ 1,2,4]triazin(188 mg, 1 mmol) in ethanol (10 mL). The mixture was
then stirred at 80°C for 2 hours under reflux. When the reaction was completed, the mixture
was extracted with dichloromethane (15 mL x 3), and washed with saturated sodium chloride
aqueous solution (15 mL x 3). The organic phase was collected, dried over anhydrous sodium
sulfate, filtered and concentrated under reduced pressure. The resulting product was purified
by silica gel column chromatography (dichloromethane 100%) to obtain the title compound as a
pale yellow solid (350 mg, 93%).

[1544] MS m/z (ESI): 378.1 [M+H]".

[1545] Step 2: preparation of tert-butyl-(3-ex0)-3-((2-((5-methyl-1H-pyrazol-3-
yDamino)pyrrolo[2,1-f][ 1,2,4] triazin-4-yl)amino)-8-azabicyclo[3.2.1]oct-8-carboxylate

Boc

| i
N HN N
Boc_ NI \
NS
N \  XPhos Pd G, KsPO,
N

CIN N NH s N : N HN._N___NH
T\T X dioxane, 110 °C \Nﬁ X
TNTN

~ NHZ
NN
[1546] =

[1547] 3-((3-ex0)-3-((2-chloropyrrolo|2,1-f}] 1,24 |triazin-4-y)amino)-8-
azabicyclo[3.2.1]oct-8-carboxylate (350 mg, 0.93 mmol), tert-butyl-3amino-5-methyl-1 H-
pyrazol-1-carboxylic acid(219 mg, 1.11 mmol), chloro(2-dicyclohexylphosphino-2',4',6'-
triisopropyl-1,1'-biphenyl)[2-(2'-amino-1,1'-biphenyl)|palladium(Il) (73 mg, 0.093 mmol) and
potassium phosphate (591 mg, 2.79 mmol) were suspended in ultra-dry 1,4-dioxane (20 mL),
and the mixture was filled with nitrogen for 3 times. The reaction mixture was then sealed, and
stirred at 110°Covernight. When the reaction was completed, the mixture was extracted with
dichloromethane (15 mL x 3), and washed with saturated sodium chloride aqueous solution (15
mL x 3). The organic phase was collected, dried over anhydrous sodium sulfate, filtered and
concentrated under reduced pressure. The resulting product was purified by silica gel column
chromatography (dichloromethane: methanol=95:5) to obtain the title compound as a yellow
solid (100 mg, 24%).

[1548] MS m/z (ESI): 439.2 [M+H]".
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[1549] Step 3: preparation of 3-((3-ex0)-3-((2-((5-methyl-1H-pyrazol-3-

yDamino)pyrrolo|2,1-f]| 1,2,4]triazin-4-yl)amino)-8-azabicyclo[3.2.1]oct-8-y)propionitrile
r\CN

I?oc
HN N H!\l { N
N N
NS
1) HCl in dioxane
HN N NH
N

~
2) AN, DIPEA, MeOH \“/
N‘N N NTR

[1550] =

[1551] Tert-butyl-(3-ex0)-3-((2-((5-methyl-1H-pyrazol-3-yamino)pyrrolo[2,1-f][ 1,2,4]
triazin-4-yl)amino)-8-azabicyclo[3.2.1]oct-8-carboxylate (100 mg, 0.23 mmol) was dissolved in
hydrochloride 1,4-dioxane solution(4.0 N, 5mL). The mixture was stirred at room temperature
for 30 minutes, concentrated, and then dissolved in methanol (10 mL). DIPEA (119 mg, 0.92
mmol) was slowly added dropwise into the mixture, and the mixture was stirred at room
temperature for 10minutes. Acrylonitrile (18 mg, 0.35 mmol) was added thereto and the
mixture was stirred for another 2 hours. The reaction mixture was concentrated under reduced
pressure, and the resulting product was purified by prep-HPLC to obtain the title compound as a
white solid (31.8 mg, 35 %).
[1552] 'H NMR (400 MHz, DMSO) 6 11.67 (s, 1H), 8.48 (s, 1H), 7.74 (s, 1H), 7.35 (s, 1H),
6.73 (s, 1H), 6.36 (s, 2H), 4.49 (s, 1H), 3.30 (s, 2H), 2.72-2.59 (m, 4H), 2.18 (s, 3H), 1.91 (s,
2H), 1.83-1.64 (m, 6H).
[1553] MS m/z (ESI): 392.2 [M+H]".
[1554] Embodiment 73
[1555] 3-((3-ex0)-3-((8-((5-methyl-1H-pyrazol-3-yl)amino)-[ 1,2,4]triazolo[ 1,5-a]pyrazin-6-

ylDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile

[1556] \=N
[1557] The preparation of 3-((3-ex0)-3-((8-((5-methyl-1H-pyrazol-3-yl)amino)-
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[1,2,4]triazolo[ 1,5-a]pyrazin-6-yl)amino)-8-azabicyclo[3.2.1]oct-8-y)propionitrile was carried
out with the reference to Embodiment 6.
[1558] MS m/z (ESI): 393.2 [M+H]".
[1559] Embodiment 74
[1560] 3-((3-ex0)-3-((6-((5-methyl-1H-pyrazol-3-yl)amino)-[ 1,2,4]triazolo[ 1,5-a]pyrazin-8-

ylDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile
CN

[1561] N=/

[1562] The preparation of 3-((3-ex0)-3-((6-((5-methyl-1H-pyrazol-3-yl)amino)-
[1,2,4]triazolo[ 1,5-a]pyrazin-8-yl)amino)-8-azabicyclo[3.2.1]oct-8-y)propionitrile was carried
out with the reference to Embodiment 72.

[1563] MS m/z (ESI): 393.2 [M+H]".

[1564] Embodiment 75
[1565] 3-((3-ex0)-3-((2-methyl-6-((5-methyl-1H-pyrazol-3-yl)amino)-| 1,2 4]triazolo| 1,5-
a]pyrazin-8-yl)amino)-8-azabicyclo[3.2.1 Joct-8-yl)propionitrile

CN

[1566] N:Q

[1567] The preparation of 3-((3-exo0)-3-((2-methyl-6-((5-methyl-1H-pyrazol-3-yl)amino)-
[1,2,4]triazolo[ 1,5-a]pyrazin-8-yl)amino)-8-azabicyclo[3.2.1]oct-8-y)propionitrile was carried
out with the reference to Embodiment 72.
[1568] MS m/z (ESI): 407.2 [M+H]".
[1569] Embodiment 76
[1570] 3-((3-ex0)-3-((8-((5-methyl-1H-pyrazol-3-yl)amino)-[ 1,2,4Jtriazolo[4,3-a]pyrazin-6-

ylDamino)-8-azabicyclo|3.2.1]oct-8-y)propionitrile
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CN

(@
NH
Me>—_>\ N\)Q\
- N
HN. 7 N)\< D
[1571] H  N-N

[1572] The preparation of 3-((3-ex0)-3-((8-((5-methyl-1H-pyrazol-3-yl)amino)-
[1,2,4]triazolo[4,3-a]pyrazin-6-yl)amino)-8-azabicyclo[3.2.1Joct-8-y)propionitrile was carried
out with the reference to Embodiment 66.
[1573] MS m/z (ESI): 393.2 [M+H]".
[1574] Embodiment 77
[1575] 3-((3-ex0)-3-((6-((5-methyl-1H-pyrazol-3-yl)amino)-[ 1,2,4Jtriazolo[4,3-a]pyrazin-8-

ylDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile
CN

[1576]
[1577] The preparation of 3-((3-ex0)-3-((6-((5-methyl-1H-pyrazol-3-yl)amino)-
[1,2,4]triazolo[4,3-a]pyrazin-8-yl)amino)-8-azabicyclo[3.2.1]Joct-8-y)propionitrile was carried
out with the reference to Embodiment 72.
[1578] MS m/z (ESI): 393.2 [M+H]".

[1579] Embodiment 78
[1580] 3-((3-ex0)-3-((5-((5-(hydroxymethyl)thiazol-2-yl)amino)imidazo| 1,2-c]pyrimidin-7-
ylDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile

HO (\CN
N

J &

HN.___N.__NH

]
/
[1581] <\’N
[1582] The preparation of 3-((3-ex0)-3-((5-((5-(hydroxymethyl)thiazol-2-yl)imidazo[1,2-

210

Date Recgue/Date Received 2021-05-28



CA 03121408 2021-05-28

¢|pyrimidin-7-yl)amino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile was camried out with the
reference to Embodiment 2.
[1583] MS m/z (ESI): 425.2 [M+H]".
[1584] Embodiment 79
[1585] 3-((3-ex0)-3-((7-((5-methyl-1H-pyrazol-3-yl)amino)imidazo[ I,2-c]pyrimidin-5-

ylDamino)-8-azabicyclo[3.2.1]oct-8-y)propionitrile
CN

[1586] N
[1587] Step 1: preparation of 3-((3-ex0)-3-((7-chloroimidazo[1,2-c]pyrimidin-5-yl)amino)-8-

azabicyclo[3.2.1]oct-8-carboxylate

?oc
N
I?oc
cl N\\(CI N
|y DIPEA, EtOH cl _N_ _NH
n \\(
\ ) -
N NH 1 J
[1588] N

[1589] Tert-butyl-(3-exo)-3-amino-8-azabicyclo[3.2.1]oct-8-carboxylate (271 mg, 1.2 mmol),
DIPEA (258 mg, 2 mmol) were successively added to the solution of 5,7-dichloroimidazo[1,2-
clpyrimidine(188 mg, 1 mmol) in ethanol (10 mL), and the mixture was stirred at room
temperature overnight. When the reaction was completed, the mixture was extracted with
dichloromethane (15 mL x 3), and washed with saturated sodium chloride aqueous solution (15
mL x 3). The organic phase was collected, dried over anhydrous sodium sulfate, filtered and
concentrated under reduced pressure. The resulting product was purified by silica gel column
chromatography (dichloromethane: methanol=99:1) to obtain the title compound as a pale
yellow solid (374 mg, 99%).

[1590] MS m/z (ESI): 378.1 [M+H]".

[1591] Step 2: preparation of tert-butyl-(3-ex0)-3-((7-((5-methyl-1H-pyrazol-3-
yDamino)imidazo[ 1,2-c]pyrimidin-5-yl)amino)-8-azabicyclo|[3.2.1]oct-8-carboxylate
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I
HN N
N )
NS
j BrettPhos Pd G, +-BuONa
Cl HN N NH
‘ \( dioxane, 130 °C, MW ‘ \\(
N N
W L/

[1592] N N
[1593] 3-((3-ex0)-3-((7-chloroimidazo| 1,2-c]pyrimidin-5-yl)Jamino)-8-azabicyclo[3.2.1]oct-8-

carboxylate (330 mg, 0.87 mmol), tert-butyl-3amino-5-methyl-1H-pyrazol-1-carboxylate (259
mg, 131 mmol), methanesulfonato(2-dicyclohexylphosphine-3,6-dimethoxyl-2',4',6'-
triisopropyl-1,1'-biphenyl)(2'-amino-1,1'-biphenyl-2-yl)palladium(II) (82 mg, 0.09 mmol) and
sodium tert-butoxide (252 mg, 2.62 mmol) were suspended in ultra-dry 1,4-dioxane (20 mL).
The mixture was filled with nitrogen for 3 times, then heated to 130°C with microwave and
reacted for 4 hours. When the reaction was completed, the mixture was extracted with
dichloromethane (15 mL x 3), and washed with saturated sodium chloride aqueous solution (15
mL x 3). The organic phase was collected, dried over anhydrous sodium sulfate, filtered and
concentrated under reduced pressure. The resulting product was purified by silica gel column
chromatography (dichloromethane: methanol=95:5) to obtain the title compound as a yellow
solid (30 mg, 8%).

[1594] MS m/z (ESI): 439.2 [M+H]".

[1595] Step 3: preparation of 3-((3-ex0)-3-((7-((5-methyl-1H-pyrazol-3-
yl)amino)imidazo[1,2-c]pyrimidjn-S-yl)amino)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile

\? I 1) HCl in dioxane
\[(Y 2) AN, DIPEA, MeOH \L(Y

[1597] Tert-butyl-(3-ex0)-3-((7-((5-methyl-1H-pyrazol-3-yl)amino)imidazo[1,2-c|pyrimidin-

[1596]

5-yhamino)-8-azabicyclo|3.2.1]oct-8-carboxylate (30 mg, 0.07 mmol) was dissolved in
hydrochloride 1,4-dioxane solution(4.0 N, 2 mL). The mixture was stirred at room temperature
for 30 minutes, concentrated, and then dissolved in methanol (5 mL). DIPEA (36 mg, 0.28

mmol) was slowly added dropwise into the mixture, and the mixture was stirred at room
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temperature for 10 minutes. Acrylonitrile (5 mg, 0.1 mmol) was added thereto and the mixture
stirred for another 2 hours. The reaction mixture was concentrated under reduced pressure, and
the resulting product was purified by prep-HPLC to obtain the title compound as a yellow solid
(8.9 mg, 32 %).
[1598] 'H NMR (400 MHz, DMSO) 6 = 11.73 (s, 1H), 8.65 (s, 1H), 7.71 (s, 1H), 7.23 (d, J =
84, 1H), 7.19 (d, J= 1.2, 1H), 6.55 (s, 1H), 5.99 (s, 1H), 4.48-4.21 (m, 1H), 3.30 (s, 2H), 2.62
(m, 4H), 2.20 (s, 3H), 1.97-1.90 (m, 2H), 1.87-1.79 (m, 2H), 1.76-1.56 (m, 4H).
[1599] MS m/z (ESI): 392.2 [M+H]".
[1600] Embodiment 80
[1601] 3-((3-ex0)-3-((7-((5-methyl-1H-pyrazol-3-yDamino)pyrazolo| 1,5-c|pyrimidin-5-

ylamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile
CN

!

[1602]
[1603] The preparation of 3-((3-ex0)-3-((7-((5-methyl-1H-pyrazol-3-yl)amino)pyrazolo|[1,5-
¢|pyrimidin-5-yl)amino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile was carmried out with the
reference to Embodiment 66.
[1604] MS m/z (ESI): 392.2 [M+H]".
[1605] Embodiment 81
[1606] 3-((3-ex0)-3-((7-((5-methyl-1H-pyrazol-3-yl)amino)-| 1,2,4]triazolo[ 1,5-cJpyrimidin-

5-yDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile
CN

X
N,
\ N
[1607] N~
[1608] The preparation of 3-((3-ex0)-3-((7-((5-methyl-1H-pyrazol-3-yl)amino)-

[1,2,4]triazolo[1,5-c]pyrimidin-5-yl)amino)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile was

carried out with the reference to Embodiment 79.
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[1609] MS m/z (ESI): 393.2 [M+H]".
[1610] Embodiment 82
[1611] 3-((3-ex0)-3-((7-((5-methyl-1H-pyrazol-3-yl)amino)-[1,2,4]triazolo[4,3-c|pyrimidin-

5-yDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile
CN

[1612] N-N

[1613] The preparation of 3-((3-ex0)-3-((7-((5-methyl-1H-pyrazol-3-yl)amino)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-yl)amino)-8-azabicyclo[3.2.1]oct-8-y)propionitrile was
carried out with the reference to Embodiment 79.

[1614] MS m/z (ESI): 393.2 [M+H]".

[1615] Embodiment 83
[1616] 3-((3-ex0)-3-((7-((5-methyl-1H-pyrazol-3-yl)amino)imidazo| 1,5-b]pyridazin-5-
yl)amino)-8-azabicyclo|3.2.1}oct-8-yl)propionitrile

ﬁCN

Me
HN N
HN— |
N
N J

[1617]

[1618] The preparation of 3-((3-ex0)-3-((7-((5-methyl-1H-pyrazol-3-yD)amino)imidazo[1,5-
b]pyridazin-5-yl)amino)-8-azabicyclo|[3.2.1]oct-8-yDpropionitrile was carried out with the
reference to Embodiment 6.

[1619] MS m/z (ESI): 392.2 [M+H]".

[1620] Embodiment 84
[1621] 3-((3-ex0)-3-((8-((5-methyl-1H-pyrazol-3-yl)amino)imidazo[ 1,5-a]pyrimidin-6-
ylDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile
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(\CN

Me

HNN
HNAS\/\N(
NJ

[1622]
[1623] The preparation of 3-((3-ex0)-3-((8-((5-methyl-1H-pyrazol-3-yDamino)imidazo[1,5-
apyrimidin-6-yl)amino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile was carried out with the
reference to Embodiment 66.

[1624] MS m/z (ESI): 392.2 [M+H]".
[1625] Embodiment 85

[1626] 3-((3-ex0)-3-((1-((5-methyl-1H-pyrazol-3-yl)amino)imidazo[1,5-a]pyrazin-3-
ylDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile

(\CN

Me
HN AN
HN*%\N(
o J
[1627] N

[1628] The preparation of 3-((3-exo)-3-((1-((5-methyl-1H-pyrazol-3-yDamino)imidazo[1,5-
a]pyrazin-3-yl)amino)-8-azabicyclo[3.2.1]oct-8-yDpropionitrile was camried out with the
reference to Embodiment 66.

[1629] MS m/z (ESI): 392.2 [M+H]".
[1630] Embodiment 86

[1631] 3-((3-ex0)-3-((5-((5-methyl-1H-pyrazol-3-yl)amino)-1,6-diazanaphthalen-7-
ylDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile
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HN N NH
| N
6)/
|
[1632] N

[1633] The  preparation of  3-((3-ex0)-3-((5-((5-methyl-1H-pyrazol-3-yl)amino)-1,6-
diazanaphthalen-7-yl)amino)-8-azabicyclo[3.2.1 Joct-8-yl)propionitrile was carried out with the
reference to Embodiment 4.
[1634] MS m/z (ESI): 403.2 [M+H]".
[1635] Embodiment 87
[1636] 3-((3-ex0)-3-((2-((5-methyl-1H-pyrazol-3-yl)amino)quinazolin-4-yl)amino)-8-
azabicyclo[3.2.1]oct-8-y)propionitrile

CN

[1637]

[1638] The preparation of 3-((3-ex0)-3-((2-((5-methyl-1H-pyrazol-3-yl)amino)quinazolin-4-
ylamino)-8-azabicyclo|3.2.1]oct-8-yDpropionitrile was carried out with the reference to
Embodiment 39.
[1639] 'H NMR (400 MHz, DMSO) 6 = 11.76 (s, 1H), 8.90 (s, 1H), 8.08 (d, /= 8.0, 1H), 7.72
(s, IH), 7.53 (t, J=17.4, 1H), 7.36 (s, 1H), 7.10 (s, 1H), 6.55 (s, 1H), 4.72-4.58 (m, 1H), 3.30 (s,
2H), 2.64 (s, 4H), 2.20 (s, 3H), 1.92 (s, 2H), 1.86-1.62 (m, 6H).
[1640] MS m/z (ESI): 403.2 [M+H]".
[1641] Embodiment 88
[1642] 3-((3-ex0)-3-((7-((5-methyl-1H-pyrazol-3-yl)amino)pyrido|[ 3,4-b|pyrazin-5-
yDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile
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 CN

Ny

[1643] AN

[1644] Step 1: preparation of 3-((3-ex0)-3-((7-chloropyrido|3,4-bjpyrazin-5-yl)amino)-8-

azabicyclo[3.2.1]oct-8-carboxylate

?oc
N

?oc

Cl ‘N\ Cl N

DIPEA, THF
P N N ) Cl |N\ NH
|

N NH, 7N

[1645] Nx

[1646] Tert-butyl-(3-exo)-3-amino-8-azabicyclo[3.2.1]oct-8-carboxylate (271 mg, 1.2 mmol)
and DIPEA (258 mg, 2 mmol) were successively added to the solution of 5,7-dichloropyrido|3,4-
blpyrazin (200 mg, 1 mmol) in tetrahydrofuran (10 mL), and the mixture was stirred at room
temperature for 2 hours. When the reaction was completed, the mixture was extracted with
dichloromethane (15 mL x 3), and washed with saturated sodium chloride aqueous solution (15
mL x 3). The organic phase was collected, dried over anhydrous sodium sulfate, filtered and
concentrated under reduced pressure. The resulting product was purified by silica gel column
chromatography (dichloromethane: methanol=99:1) to obtain the title compound as a pale
yellow solid (350 mg, 90%).

[1647] MS m/z (ESI): 390.1 [M+H]".

[1648] Step 2: preparation of tert-butyl-(3-ex0)-3-((7-((5-methyl-1H-pyrazol-3-
yDamino)pyrido|3,4-b]pyrazin-5-yl)amino)-8-azabicyclo[3.2.1]oct-8-carboxylate

|
HN N
)
NS
Xphos Pd G,, Cs,CO;
\

dioxane, 130 °C | N

/
|
[1649] N V N
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[1650] 3-((3-ex0)-3-((7-chloropyrido|3,4-b]pyrazin-5-yl)amino)-8-azabicyclo[3.2.1]oct-8-
carboxylate (350 mg, 0.9 mmol), tert-butyl-3amino-5-methyl-1H-pyrazol-1-carboxylate (266
mg, 1.35 mmol), chloro(2-dicyclohexylphosphino-2'.4',6'-triisopropyl-1,1'-biphenyl)[2-(2'-
amino-1,1'-biphenyl)]palladium(IT) (71 mg, 0.09 mmol) and cesium carbonate (880 mg, 2.7
mmol) were suspended in ultra-dry 1,4-dioxane (20 mL), and the mixture was filled with
nitrogen for 3 times. The reaction mixture was then sealed, heated to 130°C and reacted
overnight. When the reaction was completed, the mixture was extracted with dichloromethane
(15 mL x 3), and washed with saturated sodium chloride aqueous solution (15 mL x 3). The
organic phase was collected, dried over anhydrous sodium sulfate, filtered and concentrated
under reduced pressure.  The resulting product was purified by silica gel column
chromatography (dichloromethane: methanol=98:2) to obtain the title compound as a yellow
solid (32.4 mg, 8%).

[1651] MS m/z (ESI): 451.2 [M+H]".

[1652] Step 3: preparation of 3-((3-ex0)-3-((7-((5-methyl-1H-pyrazol-3-y)amino)pyrido| 3,4-
b]pyrazin-5-yl)amino)-8-azabicyclo[3.2.1]oct-8-y)propionitrile

hCN

HN N

j f 5 N'ﬁ &
NS
1) HCI in dioxane HN N NH
NS
2) AN, DIPEA, MeOH |
= N = N

NQ g

[1653]
[1654] 3-((3-ex0)-3-((7-chloropyrido|3,4-b]pyrazin-5-yl)amino)-8-azabicyclo[3.2.1]oct-8-
carboxylate (32.4 mg, 0.07 mmol) was dissolved in hydrochloride 1,4-dioxane solution(4.0 N, 2
mL). The mixture was stirred at room temperature for 30 minutes, concentrated, and then
dissolved in methanol (5 mL). DIPEA (36 mg, 0.28 mmol) was slowly added dropwise into
the mixture, and the mixture was stirred at room temperature for 10 minutes. Acrylonitrile (5
mg, 0.1 mmol) was added thereto and the mixture was stirred for another 2 hours. The reaction
mixture was concentrated under reduced pressure, and the resulting product was purified by

prep-HPLC to obtain the title compound as a yellow solid (8.2 mg, 29 %).
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[1655] 'H NMR (400 MHz, DMSO) 6 = 11.80 (s, 1H), 9.16 (s, 1H), 8.71 (d, /= 2.0, 1H), 8.31
(d,J=1.6,1H), 7.48 (d, J= 8.4, 1H), 6.69 (s, 1H), 6.29 (s, 1H), 4.66-4.51 (m, 1H), 3.30 (s, 2H),
2.76 (dt, /=124, 6.8, 4H), 2.30 (s, 3H), 2.08-1.93 (m, 2H), 1.85-1.83 (m, 6H).
[1656] MS m/z (ESI): 404.2 [M+H]".
[1657] Embodiment 89
[1658] 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrido[2,3-d Jpyrimidin-2-
ylDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile

CN

[1659]

[1660] Step 1: preparation of 2-chloro-N-(5-methyl-1H-pyrazol-3-yl)pyrido[2,3-d]pyrimidin-

4-amine
HN
N )
cl_ _N_ _Cl H HN_ _N_ _Cl
e )N|\/)7 TEA, EtOH Y
‘ _N HoN ‘ _N
N ~N

[1661]
[1662] 2.4-Dichloropyrido|2,3-d]pyrimidine (200 mg, 1.0 mmol), 5-methyl-1H-pyrazol-3-
amine (107 mg, 1.1 mmol) and DIPEA (0.5 mL, 3.0 mmol) were added to anhydrous cthanol
(5 mL), and the mixture was stirred at room temperature for 13.5 hours. Then the mixture was
concentrated under reduced pressure, and the residue solid was washed with water-cthanol (viv=
9:1, 20 mL), followed by filtration. The filter residue was then dried under reduced pressure to
obtain the title compound (185 mg, 71%).
[1663] MS m/z (ESD): 261.1 [M+H]".
[1664] Step 2: preparation of Tert-butyl (3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-
yDamino)pyrido|2,3-d|pyrimidin-2-yl)amino)-8-azabicyclo[3.2.1 Joct-8-carboxylate
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HN N
N NS
B c‘: N
HN N Cl N n-BuOH HN N NH
g
.
| ZN 150 °C
| NH,
_N

[1665]
[1666] 2-Chloro-N-(5-methyl-1H-pyrazol-3-yl)pyrido[2,3-d|pyrimidin-4-amine (50 mg, 0.192
mmol) and tert-butyl (3-exo)-3-amino-8-azabicyclo[3.2.1]oct-8-carboxylate (87 mg, 0.383
mmol) were added to n-butanol (3 mL). The mixture was heated to 150 °C with a microwave
reactor and reacted for 4 hour. The mixture was concentrated under reduced pressure to remove
the solvent, and the residuc was purified by reverse phase chromatography to obtain the title
compound (39.5 mg, 46%).

[1667] MS m/z (ESI): 451.2 [M+H]".

[1668] Step 3: preparation of 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)quinazolin-
2-yhamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile

N? f S 1) TFA, DCM

2) AN, DIPEA, MeOH

= /N

\ |
N
[1669] N 2

[1670] Tert-butyl (3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrido[2,3-d]pyrimidin-2-
ylDamino)-8-azabicyclo|3.2.1]oct-8-carboxylate (39.5 mg, 0.088 mmol) was dissolved in 4M
HCI in 1,4-dioxane solution (10 mL). The mixture was stirred at room temperature for 30
minutes, and concentrated under reduced pressure to remove the solvent. The residue was
dissolved in anhydrous methanol (10 mL), followed by successive addition of DIPEA (0.72 mL,
4.38 mmol) and acrylonitrile (0.29 mL, 4.38 mmol). The reaction mixture was stirred at room
temperature for 75 minutes, and concentrated under reduced pressure to remove the solvent.
The residue was purified by reverse phase HPLC to obtain the title compound (10.6 mg, 30%).

[1671] 'H NMR (400 MHz, DMSO-ds) & 12.07 (s, 1H), 10.11 (s, 1H), 8.71 (dd, J=9.4, 1.8 Hz,
1H), 8.63 (dd, J=3.7, 1.1 Hz, 1H), 7.02 (ddd, /=114, 10.6, 6.7 Hz, 2H), 6.76 (d, /= 84.4 Hz,
1H), 4.26 (s, 1H), 3.31-3.25 (m, 2H), 2.64 (t, J = 11.0 Hz, 4H), 2.25 (d, J = 13.7 Hz, 3H), 1.92
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(d, J=8.5Hz, 2H), 1.64 (dt, J=25.4, 10.4 Hz, 6H).
[1672] MS m/z (ESI): 404.3 [M+H]".
[1673] Embodiment 90
[1674] 3-((3-ex0)-3-((2-((5-methyl-1H-pyrazol-3-yl)amino)pyrido[2,3-d Jpyrimidin-4-
ylDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile

CN

[1675] Nx

[1676] 3-((3-ex0)-3-((2-((5-methyl-1H-pyrazol-3-yl)amino)pyrido| 2,3-d|pyrimidin-4-
ylamino)-8-azabicyclo|3.2.1]oct-8-yDpropionitrile was carried out with the reference to
Embodiment 6.
[1677] 'H NMR (400 MHz, DMSO) 6 = 11.83 (s, 1H), 9.19 (s, 1H), 8.67 (s, 1H), 8.48 (s, 1H),
7.93 (s, 1H), 7.09 (s, 1H), 6.54 (s, 1H), 4.58 (s, 1H), 3.30 (s, 2H), 2.68-2.59 (m, 4H), 2.22 (s,
3H), 1.93 (s, 2H), 1.86-1.67 (m, 6H).
[1678] MS m/z (ESI): 404.2 [M+H]".
[1679] Embodiment 91
[1680] 3-((3-ex0)-3-((7-((5-methyl-1H-pyrazol-3-yl)amino)pyrido[4,3-d Jpyrimidin-5-
ylDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile

CN
HN { N
Ny
HN.__N.__NH
| N
L
I
Na N

[1681] X~

[1682] 3-((3-ex0)-3-((7-((5-methyl-1H-pyrazol-3-yl)amino)pyrido[4,3-d|pyrimidin-5-
ylamino)-8-azabicyclo|3.2.1]oct-8-yDpropionitrile was carried out with the reference to
Embodiment 88.

[1683] MS m/z (ESI): 404.2 [M+H]".
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[1684] Embodiment 92
[1685] 3-((3-ex0)-3-((2-((5-methyl-1H-pyrazol-3-yl)amino)pteridin-4-yl)amino)-8-
azabicyclo[3.2.1]oct-8-y)propionitrile

CN

[1686] N

[1687] 3-((3-ex0)-3-((2-((5-methyl-1H-pyrazol-3-yl)amino)pteridin-4-yl)amino)-8-
azabicyclo[3.2.1]oct-8-y)propionitrile was carried out with the reference to Embodiment 88.
[1688] MS m/z (ESI): 405.2 [M+H]".
[1689] Embodiment 93
[1690] 3-((3-ex0)-3-((7-((5-methyl-1H-pyrazol-3-yl)amino)-2-carbonyl-1,2-2H-1,6-
diazanaphthalen-5-yl)amino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile

CN

[1691] o

[1692] 3-((3-ex0)-3-((7-((5-methyl-1H-pyrazol-3-yl)amino)-2-carbonyl-1,2-2H-1,6-
diazanaphthalen-5-yl)amino)-8-azabicyclo[3.2.1 Joct-8-yl)propionitrile was carried out with the
reference to Embodiment 88.
[1693] MS m/z (ESI): 419.2 [M+H]".
[1694] Embodiment 94
[1695] 3-((3-ex0)-3-((1-methyl-7-((5-methyl-1H-pyrazol-3-yl)amino)-2-carbonyl-1,2-2H-1,6-
diazanaphthalen-5-yl)amino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile
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ﬁCN
HN { N
N
HN_ _N H
| ~
=
_N

N
[1696] 0o

[1697] 3-((3-ex0)-3-((1-methyl-7-((5-methyl-1H-pyrazol-3-yl)amino)-2-carbonyl-1,2-2H-1,6-
diazanaphthalen-5-yl)amino)-8-azabicyclo[3.2.1 Joct-8-yl)propionitrile was carried out with the
reference to Embodiment 88.
[1698] MS m/z (ESI): 433.2 [M+H]".

[1699] Embodiment 95
[1700] 3-((3-ex0)-3-((6-methyl-3-((5-methyl-1H-pyrazol-3-yl)amino)-5-carbonyl-5,6-2H-2,6-

diazanaphthalen-1-yl)amino)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile
CN

[1701] |
[1702] 3-((3-ex0)-3-((6-methyl-3-((5-methyl-1H-pyrazol-3-yl)amino)-5-carbonyl-5,6-2H-2 6-
diazanaphthalen-1-yl)amino)-8-azabicyclo[3.2.1 Joct-8-yl)propionitrile was carried out with the
reference to Embodiment 88.
[1703] MS m/z (ESI): 433.2 [M+H]".
[1704] Embodiment 96
[1705] 5-(((3-ex0)-8-(2-cyanoethyl)-8-azabicyclo[3.2.1]oct-3-yl)amino)-7-((5-methyl-1H-

pyrazol-3-yl)amino)- 1,6-diazanaphthalen-2-formonitrile

223

Date Recgue/Date Received 2021-05-28



CA 03121408 2021-05-28
ﬁCN
HN { N
N
HN_ _N H
| ~
=
N |

N
[1706] CN

[1707] 5-(((3-ex0)-8-(2-cyanocthyl)-8-azabicyclo[3.2.1]oct-3-yD)amino)-7-((5-methyl-1H-
pyrazol-3-yl)amino)-1,6-diazanaphthalen-2-formonitrile was carried out with the reference to
Embodiment 88.
[1708] MS m/z (ESI): 428.2 [M+H]".
[1709] Embodiment 97
[1710] 3-((3-ex0)-3-((3-fluoro-7-((5-methyl-1H-pyrazol-3-yl)amino)-1,6-diazanaphthalen-5-
yl)amino)-8-azabicyclo|3.2.1}oct-8-yl)propionitrile

CN

[1711] F

[1712] 3-((3-ex0)-3-((3-fluoro-7-((5-methyl-1H-pyrazol-3-yl)amino)- 1,6-diazanaphthalen-5-
ylamino)-8-azabicyclo|3.2.1]oct-8-yDpropionitrile was carried out with the reference to
Embodiment 88.

[1713] MS m/z (ESI): 421.2 [M+H]".

[1714] Embodiment 98
[1715] 3-((3-ex0)-3-((4-hydroxy-7-((5-methyl-1H-pyrazol-3-yl)amino)-1,6-diazanaphthalen-
5-yDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile
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Ao
N

[1716]

[1717] 3-((3-ex0)-3-((4-hydroxy-7-((5-methyl-1H-pyrazol-3-yl)amino)-1,6-diazanaphthalen-
5-yhamino)-8-azabicyclo|[3.2.1]oct-8-yD)propionitrile was carried out with the reference to
Embodiment 88.
[1718] MS m/z (ESI): 419.2 [M+H]".
[1719] Embodiment 99
[1720] 3-((3-ex0)-3-((8-methyl-7-((5-methyl-1H-pyrazol-3-yl)amino)-1,6-diazanaphthalen-5-
ylDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile

CN

HN N
N'é J
NS
HN NH

|\

p

N

[1721]

[1722] 3-((3-ex0)-3-((8-methyl-7-((5-methyl-1H-pyrazol-3-yl)amino)- 1,6-diazanaphthalen-5-
ylamino)-8-azabicyclo|3.2.1]oct-8-yDpropionitrile was carried out with the reference to
Embodiment 88.
[1723] MS m/z (ESI): 417.2 [M+H]".
[1724] Embodiment 100
[1725] 3-((3-ex0)-3-((8-methoxyl-7-((5-methyl-1H-pyrazol-3-yl)amino)-1,6-diazanaphthalen-
5-yDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile
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[1726]
[1727] 3-((3-ex0)-3-((8-methoxyl-7-((5-methyl-1H-pyrazol-3-yl)amino)-1,6-diazanaphthalen-
5-yhamino)-8-azabicyclo|[3.2.1]oct-8-yD)propionitrile was carried out with the reference to
Embodiment 88.
[1728] MS m/z (ESI): 433.2 [M+H]".

[1729] Embodiment 101
[1730] 5-(((3-ex0)-8-(2-cyanoethyl)-8-azabicyclo[3.2.1]oct-3-yl)amino)-7-((5-methyl-1H-
pyrazol-3-yl)amino)- 1,6-diazanaphthalen-8-formonitrile

CN

[1731]
[1732] 5-(((3-ex0)-8-(2-cyanocthyl)-8-azabicyclo[3.2.1]oct-3-yD)amino)-7-((5-methyl-1H-
pyrazol-3-yl)amino)-1,6-diazanaphthalen-8-formonitrile was carried out with the reference to
Embodiment 88.
[1733] MS m/z (ESI): 428.2 [M+H]".
[1734] Embodiment 102
[1735] 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-6,7-2H-5SH-pyrano|2,3-
d]pyrimidin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-y)propionitrile
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\? N(\CN
o

[1736] 0

[1737] 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-6,7-2H-5H-pyrano|2,3-
d]pyrimidin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-yDpropionitrile was carried out with the
reference to Embodiment 4.

[1738] MS m/z (ESI): 409.2 [M+H]".
[1739] Embodiment 103

[1740] 3-((3-ex0)-3-((2-((5-methyl-1H-pyrazol-3-yl)amino)-6,7-2H-5SH-pyrano|2,3-
d]pyrimidin-4-yl)amino)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile

CN

[1741]

[1742] 3-((3-ex0)-3-((2-((5-methyl-1H-pyrazol-3-yl)amino)-6,7-2H-5H-pyrano|2,3-
d]pyrimidin-4-yl)amino)-8-azabicyclo[3.2.1]oct-8-yD)propionitrile was carried out with the
reference to Embodiment 39.

[1743] MS m/z (ESI): 409.2 [M+H]".
[1744] Embodiment 104

[1745] 3-((3-ex0)-3-((2-((5-methyl-1H-pyrazol-3-yl)amino)-6,7-2H-| 1 4]}dioxino[2,3-
d]pyrimidin-4-yl)amino)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile
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[1746] oS

[1747] 3-((3-ex0)-3-((2-((5-methyl-1H-pyrazol-3-yl)amino)-6,7-2H-| 1 ,4]}dioxino[2,3-

CN

d]pyrimidin-4-yl)amino)-8-azabicyclo[3.2.1]oct-8-yDpropionitrile was carried out with the
reference to Embodiment 39.
[1748] MS m/z (ESI): 411.2 [M+H]".
[1749] Embodiment 105
[1750] 3-(5-((7-((5-methyl-1H-pyrazol-3-yl)amino)-1,6-diazanaphthalen-5-yl)amino)-2-
azatricyclic[3.3.1.13,7]dec-2-yl)propionitrile

CN
/\/
N
HN
N'é H )
HN N NH
| ~
=
N |

[1751]
[1752] 3-(5-((7-((5-methyl-1H-pyrazol-3-yl)amino)-1,6-diazanaphthalen-5-yl)amino)-2-
azatricyclic[3.3.1.13,7]dec-2-yD)propionitrile was carried out with the reference to Embodiment
5.
[1753] MS m/z (ESI): 429.2 [M+H]".

[1754] Embodiment 106
[1755] 3-((3-ex0)-3-((7-((5-methyl-1H-pyrazol-3-yl)amino)-1,6-diazanaphthalen-5-
ylamino)-6-azabicyclo[3.1.1 Jhept-6-y)propionitrile
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[1756]

[1757] 3-((3-ex0)-3-((7-((5-methyl-1H-pyrazol-3-yl)amino)-1,6-diazanaphthalen-5-
ylDamino)-6-azabicyclo|3.1.1Jhept-6-yDpropionitrile was carried out with the reference to
Embodiment 5.
[1758] MS m/z (ESI): 389.2 [M+H]".
[1759] Embodiment 107
[1760] 3-((1S,48,55)-5-((7-((5-methyl-1H-pyrazol-3-yl)amino)-1,6-diazanaphthalen-5-
yDamino)-2-azabicyclo|2.2.2]oct-2-y)propionitrile

[1761]
[1762] 3-((1S.,4S,55)-5-((7-((5-methyl-1H-pyrazol-3-yl)amino)-1,6-diazanaphthalen-5-
ylamino)-2-azabicyclo[2.2.2]oct-2-yD)propionitrile was carried out with the reference to
Embodiment 5.
[1763] MS m/z (ESI): 403.2 [M+H]".

[1764] Embodiment 108
[1765] 3-((1S,48,55)-5-((7-((5-methyl-1H-pyrazol-3-yl)amino)-1,6-diazanaphthalen-5-
ylamino)-2-azabicyclo[2.2.1 Jhept-2-y)propionitrile
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[1766]
[1767] 3-((1S.,4S,55)-5-((7-((5-methyl-1H-pyrazol-3-yl)amino)-1,6-diazanaphthalen-5-
ylamino)-2-azabicyclo|2.2.1]hept-2-yDpropionitrile was carried out with the reference to
Embodiment 5.
[1768] MS m/z (ESI): 389.2 [M+H]".
[1769] Embodiment 109
[1770] 3-(3-(7-((5-methyl-1H-pyrazol-3-yl)amino)-1,6-diazanaphthalen-5-y1)-3,8-
diazabicyclo|3.2.1]oct-8-yDpropionitrile

Me
HN
N !
(N
HN N N\)) CN
| N
=
N |

[1771]
[1772] Step 1: preparation of tert-butyl-3-(7-chloro-1,6-diazanaphthalen-5-y1)-3,8-
diazabicyclo|3.2.1]oct-8-carboxylate

110°C =
N

N, 0oC
% DIEA,DMSO o1 _N__N
~

|
[1773]

[1774] Tert-butyl-3,8-diazabicyclo[3.2.1]oct-8-carboxylate (119 mg, 0.53 mmol), 5,7-
dichloro-1,6-diazanaphthalen(100 mg, 0.5 mmol) and diisopropylethylamine(95 mg, 1.5 mmol)
were dissolved in DMSO(4 mL). The mixture was stirred at room temperature for dissolution,
then heated to 110°C and stirred for 22 hours. The reaction mixture was diluted with ethyl
acetate. The organic phase was washed with saturated sodium chloride aqueous solution, dried
over anhydrous sodium sulfate, filtered, and then concentrated under reduced pressure to remove

the organic solvent. The resulting product was purified by silica gel column chromatography
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to obtain the title compound (173 mg, 92%).

[1775] 'H NMR (400 MHz, DMSO-ds) 6 8.97 (dd, J= 4.1, 1.1 Hz, 1H), 8.47 (d, J = 8.4 Hz,
1H), 7.53 (dd, /=8.5, 4.2 Hz, 1H), 7.37 (s, 1H), 4.22 (s, 2H), 3.86 (d, /= 12.2 Hz, 2H), 3.34 (s,
1H), 3.31-3.29 (m, 1H), 1.96-1.80 (m, 4H), 1.44 (s, 9H).

[1776] MS m/z (ESI): 375.2 [M+H]".

[1777] Step 2: preparation of 3-(3-(7-chloro-1,6-diazanaphthalen-5-y1)-3,8-

diazabicyclo|3.2.1]oct-8-yDpropionitrile

(\E\SOC (\E/)\/CN
Cl N\ N 1) TFA, DCM Cl N\ N

= 2) AN, DIPEA, MeOH =

|
[1778] Nx

[1779] Tert-butyl-3-(7-chloro-1,6-diazanaphthalen-5-y1)-3,8-diazabicyclo[3.2.1]oct-8-
carboxylate (169 mg, 0.45 mmol) was dissolved in dichloromethane (2 mL), trifluoroacetate acid
(1 mL) was added thereto with stitring.  The resulting mixture was stirred at room temperature
for 30 minutes, and then concentrated under reduced pressure to obtain brown oil.  The obtained
brown oil was dissolved in anhydrous methanol (2 mL), followed by successive addition of
diisopropylethylamine (0.745 mL, 4.5 mmol) and acrylonitrile (0.036 mL, 0.54 mmol) at room
temperature with stirring.  The mixture was stirred at room temperature for 12 hours, and then
concentrated under reduced pressure to obtain the crude product, which was purified by silica
gel chromatography to obtain the title compound (135 mg, 91%).

[1780] 'H NMR (400 MHz, DMSO-ds) 6 8.94 (dd, J=4.1, 1.1 Hz, 1H), 8.43 (d, J = 8.3 Hz,
1H), 7.50 (dd, J= 8.5, 4.2 Hz, 1H), 7.29 (s, 1H), 3.81 (d, J= 10.2 Hz, 2H), 3.36 (d, /= 11.6 Hz,
4H),2.67 (t,J=64Hz, 2H),2.58 (1,J=6.4Hz, 2H), 1.85(dd, /J=12.4, 6.7 Hz, 2H), 1.80-1.72
(m, 2H).

[1781] MS m/z (ESI): 328.2 [M+H]".

[1782] Step 3: preparation of 3-(3-(7-((5-methyl-1H-pyrazol-3-yl)amino)-1,6-
diazanaphthalen-5-yl)-3,8-diazabicyclo|[3.2.1]oct-8-yl)propionitrile
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[1783]

[1784] 3-(3-(7-Chloro-1,6-diazanaphthalen-5-yl1)-3,8-diazabicyclo|3.2.1]oct-8-y)propionitrile
(50 mg, 0.153 mmol), tert-butyl 3-amino-5-methyl-1H-pyrazol-1-carboxylate (36 mg, 0.183
mmol), chloro(2-dicyclohexylphosphino-2',4',6'-triisopropyl-1,1'-biphenyl)[ 2-(2'-amino-1,1'-
biphenyl)jpalladium(Il) (7 mg, 0.009 mmol) and cesium carbonate(65 mg, 0.20 mmol) were
added to ultra-dry 1,4-dioxane (5 mL), and the reaction mixture was filled with dry nitrogen.
The reaction mixture was then sealed, heated to 110°C, stirred for 36 hours, cooled to room
temperature, and filtered. The filtrate was concentrated under reduced pressure. The mixture
was dissolved in dichloromethane (2 mL), followed by addition of trifluoroacetate acid (1 mL).
The mixture was stirred at room temperature for 30 minutes. The mixture was concentrated
under reduced pressure, and the residue was purified by prep-HPLC to obtain the title compound
(2.7 mg, 5%).
[1785] 'H NMR (400 MHz, CDs;0D) 6 8.61 (d, J = 2.8 Hz, 1H), 8.32 (dd, /= 8.3, 2.6 Hz, 1H),
7.22-6.99 (m, 2H), 6.07 (s, 1H), 3.73 (dd, J = 11.7, 1.5 Hz, 2H), 3.51-3.36 (m, 4H), 2.69 (qd, J
=82, 1.7 Hz, 4H), 2.29 (s, 3H), 2.04 (s, 4H).
[1786] MS m/z (ESI): 389.3 [M+H]".
[1787] Embodiment 110
[1788] 3-((3-(7-((5-methyl-1H-pyrazol-3-yl)amino)-1,6-diazanaphthalen-5-yl)-3-

azabicyclo[3.2.1]oct-8-y)amino)propionitrile
Me

HN
N ) H
N N
TN
HN_ N_ N
| D
=

|
[1789] Nx

[1790] The preparation of 3-((3-(7-((5-methyl-1H-pyrazol-3-yl)amino)-1,6-diazanaphthalen-
5-yl)-3-azabicyclo[3.2.1]oct-8-y)amino)propionitrile was carried out with the reference to
Embodiment 109.

[1791] MS m/z (ESI): 403.2 [M+H]".
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[1792] Embodiment 111
[1793] 3-((3-ex0)-3-(methyl(7-((5-methyl-1H-pyrazol-3-yl)amino)- 1,6-diazanaphthalen-5-
ylDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile

CN

[1794]

[1795] Step 1: preparation of tert-butyl (3-exo0)-3-((7-chloro-1,6-diazanaphthalen-5-
yD)(methyl)amino)-8-azabicyclo|3.2.1]oct-8-carboxylate

C
| = DIPEA, DMSO | XS
b + _
N o 120 °C |
N
[1796] ~ Nx

[1797] 5,7-Dichloro-1,6-diazanaphthalen (200 mg, 1.0 mmol), tert-butyl (3-ex0)-3-
(methylamino)-8-azabicyclo[3.2.1]oct-8-carboxylate (264 mg, 1.1 mmol) and DIPEA (0.5 mL,
3.0 mmol) were dissolved in dimethyl sulfoxide (3 mL). The reaction mixture was then heated
to 120 °C and stirred for 30 hours. Then the mixture was cooled to room temperature, and
diluted with ethyl acetate. The organic phase was washed with saturated sodium chloride
aqueous solution, dried over anhydrous sodium sulfate, filtered, concentrated, and the residue
was used directly in the next step.

[1798] MS m/z (ESI): 403.1 [M+H]".

[1799] Step 2: preparation of 3-((3-ex0)-3-((7-chloro-1,6-diazanaphthalen-5-
yD(methyl)amino)-8-azabicyclo|3.2.1]oct-8-yDpropionitrile

N
1) HCl in dioxane

Cl N\ N\ cl N\ N\

» 2) AN, DIPEA, MeOH |

| |
N
[1800] S Nx
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[1801] Tert-butyl (3-ex0)-3-((7-chloro-1,6-diazanaphthalen-5-yl)(methyl )amino)-8-
azabicyclo[3.2.1]oct-8-carboxylate was dissolved in 4M HCI in 1,4-dioxane (10 mL). The
resulting reaction mixture was stirred at room temperature for 30 minutes, and concentrated
under reduced pressure. The oily residue was dissolved in anhydrous methanol (15 mL),
followed by successive addition of DIPEA (8.24 mL, 50 mmol) and acrylonitrile (1.32 mL, 20
mmol). The resulting reaction mixture was stirred at room temperature for 1 hour, and
concentrated under reduced pressure to remove the solvent. The residue was purified by silica
gel chromatography to obtain the title compound (242 mg, 68%).

[1802] MS m/z (ESI): 356.1 [M+H]".

[1803] Step 3: preparation of 3-((3-ex0)-3-(methyl(7-((5-methyl-1H-pyrazol-3-yl)amino)-1,6-

diazanaphthalen-5-yl)amino)-8-azabicyclo[3.2.1 Joct-8-yl)propionitrile

“OCN CN
N HN \ N
B Ny
1
X-Phos Pd G2, Cs,CO
2293 UN NN
o
N

oc
L . N ‘
‘/ dioxane, 100 °C
| NH2 |
N
[1804]

[1805] 3-((3-ex0)-3-((7-chloro-1,6-diazanaphthalen-5-yl)(methyl)amino)-8-

azabicyclo[3.2.1]oct-8-yDpropionitrile (50 mg, 0.14 mmol), tert-butyl3-amino-5-methyl-1H-
pyrazol-1-carboxylate (42 mg, 0.21 mmol), chloro(2-dicyclohexylphosphino-2',4',6'-
triisopropyl-1,1'-biphenyl)[2-(2'-amino-1,1'-biphenyl)|palladium(II) (24 mg, 0.03 mmol) and
cesium carbonate (138 mg, 0.42 mmol) were added to ultra-dry 1, 4-dioxane (5 mL), and the
reaction mixture was filled with dry nitrogen. The reaction mixture was then sealed, heated to
100 °C, stirred for 26 hours, cooled to room temperature, and filtered. The filtrate was
concentrated under reduced pressure, and then purified by prep-HPLC to obtain the title
compound (23.7 mg, 41%).
[1806] 'H NMR (400 MHz, DMSO-ds) & 11.76 (s, 1H), 8.82 (s, 1H), 8.65 (dd, J=4.1, 1.3 Hz,
1H), 8.13 (d, J = 8.1 Hz, 1H), 7.19 (s, 1H), 7.06 (dd, J = 8.3, 4.2 Hz, 1H), 5.96 (s, 1H), 4.27-
414 (m, 1H), 3.33-3.31 (m, 2H), 2.93 (s, 3H), 2.61 (dd, J = 11.0, 5.0 Hz, 4H), 2.20 (s, 3H), 1.94
(t,J=11.1 Hz, 2H), 1.87-1.79 (m, 2H), 1.68-1.60 (m, 2H), 1.52 (d, J = 7.7 Hz, 2H).
[1807] MS m/z (ESI): 417.3 [M+H]".

[1808] Embodiment 112
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[1809] 3-((3-ex0)-3-((7-((5-methyl-1H-pyrazol-3-yl)amino)-1,6-diazanaphthalen-5-yl)oxo)-8-
azabicyclo[3.2.1]oct-8-y)propionitrile

CN
HN N
N'éi )
NS
HN 0
|\
=
N\l

[1810]

[1811] The  preparation of  3-((3-ex0)-3-((7-((5-methyl-1H-pyrazol-3-yl)amino)-1,6-
diazanaphthalen-5-yl)oxo0)-8-azabicyclo[3.2.1]oct-8-yDpropionitrile was carried out with the
reference to Embodiment 5.

[1812] MS m/z (ESI): 404.2 [M+H]".
[1813] Embodiment 113

[1814] 3-((3-ex0)-3-((7-((5-methyl-1H-pyrazol-3-yl)amino)-1,6-diazanaphthalen-5-
yDmethyl)-8-azabicyclo|[3.2.1]oct-8-yl)propionitrile

[1815]
[1816] The  preparation of  3-((3-ex0)-3-((7-((5-methyl-1H-pyrazol-3-yl)amino)-1,6-
diazanaphthalen-5-yl)methyl)-8-azabicyclo[3.2.1 Joct-8-y)propionitrile was carried out with the
reference to Embodiment 111.

[1817] MS m/z (ESI): 402.2 [M+H]".
[1818] Embodiment 114

[1819] 3-(3-((7-((5-methyl-1H-pyrazol-3-yl)amino)-1,6-diazanaphthalen-5-yl)methyl)-3,8-
diazabicyclo|3.2.1]oct-8-yDpropionitrile
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[1820]

[1821] The preparation of 3-(3-((7-((5-methyl-1H-pyrazol-3-yl)amino)-1,6-diazanaphthalen-
5-yDmethyl)-3,8-diazabicyclo|3.2.1]oct-8-yl)propionitrile was carried out with the reference to
Embodiment 111.

[1822] MS m/z (ESI): 403.2 [M+H]".
[1823] Embodiment 115

[1824] 3-(3-((7-((5-methyl-1H-pyrazol-3-yl)amino)-1,6-diazanaphthalen-5-yl)sulfonyl)-3,8-
diazabicyclo|3.2.1]oct-8-yDpropionitrile

CN

[1825]
[1826] The preparation of 3-(3-((7-((5-methyl-1H-pyrazol-3-yl)amino)-1,6-diazanaphthalen-
5-yDsulfonyl)-3,8-diazabicyclo[3.2.1]oct-8-yD)propionitrile was carried out with the reference to
Embodiment 111.

[1827] MS m/z (ESI): 453.2 [M+H]".
[1828] Embodiment 116

[1829] 3-((3-ex0)-3-(7-((5-methyl-1H-pyrazol-3-yl)amino)-1,6-diazanaphthalen-5-carbonyl)-
8-azabicyclo|3.2.1]oct-8-yl)propionitrile
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[1830]

[1831] The  preparation of  3-((3-ex0)-3-(7-((5-methyl-1H-pyrazol-3-yl)amino)-1,6-
diazanaphthalen-5-carbonyl)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile was carried out with the
reference to Embodiment 111.
[1832] MS m/z (ESI): 416.2 [M+H]".
[1833] Embodiment 117
[1834] 3-((3-ex0)-3-((S)-hydroxyl(7-((5-methyl-1H-pyrazol-3-yl)amino)-1,6-
diazanaphthalen-5-yl)methyl)-8-azabicyclo[3.2.1]oct-8-y)propionitrile

[1835]

[1836] The preparation of 3-((3-ex0)-3-((S)-hydroxyl(7-((5-methyl-1H-pyrazol-3-yl)amino)-
1,6-diazanaphthalen-5-yl)methyl)-8-azabicyclo[3.2.1]oct-8-y)propionitrile was carried out with
the reference to Embodiment 111.
[1837] MS m/z (ESI): 418.2 [M+H]".
[1838] Embodiment 118
[1839] N7-(5-methyl-1H-pyrazol-3-yl)-N5-((3-ex0)-8-(oxetan-3-yImethyl)-8-
azabicyclo[3.2.1]oct-3-y1)-1,6-diazanaphthalen-5,7-diamine
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[1840]
[1841] The  preparation of  N7-(5-methyl-1H-pyrazol-3-yl)-N5-((3-ex0)-8-(oxctan-3-
ylmethyl)-8-azabicyclo[3.2.1]oct-3-y1)-1,6-diazanaphthalen-5,7-diamine was carried out with
the reference to Embodiment 111.
[1842] MS m/z (ESI): 420.2 [M+H]".
[1843] Embodiment 119
[1844] (cis)-3-((3-ex0)-3-((7-((5-methyl-1H-pyrazol-3-yl)amino)-1,6-diazanaphthalen-5-

yDamino)-8-azabicyclo|3.2.1]oct-8-yl)cyclobutane- 1 -formonitrile

HN N\ NH
| =
|
[1845] Ny
[1846] The preparation of (cis)-3-((3-ex0)-3-((7-((5-methyl-1H-pyrazol-3-yl)amino)-1,6-
diazanaphthalen-5-yl)amino)-8-azabicyclo[3.2.1 Joct-8-yl)cyclobutane-1-formonitrile was

carried out with the reference to Embodiment 111.

[1847] MS m/z (ESI): 429.2 [M+H]".
[1848] Embodiment 120

[1849] (trans)-3-((3-ex0)-3-((7-((5-methyl-1H-pyrazol-3-yl)amino)-1,6-diazanaphthalen-5-
yDamino)-8-azabicyclo|3.2.1]oct-8-yl)cyclobutane- 1 -formonitrile
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C:)N
HN N
"SI
HN N NH
| N
=
|
[1850] Nx
[1851] The preparation of (frans)-3-((3-ex0)-3-((7-((5-methyl-1H-pyrazol-3-yl)amino)-1,6-
diazanaphthalen-5-yl)amino)-8-azabicyclo[3.2.1 Joct-8-yl)cyclobutane-1-formonitrile was

carried out with the reference to Embodiment 111.

[1852] MS m/z (ESI): 429.2 [M+H]".
[1853] Embodiment 121

[1854] (cis)-3-(((3-ex0)-3-((7-((5-methyl-1H-pyrazol-3-yl)amino)-1,6-diazanaphthalen-5-
ylDamino)-8-azabicyclo|3.2.1]oct-8-y)methyl)cyclobutane- 1 -formonitrile

Ny
HN___N NH
| N
=
N |

[1855]
[1856] The preparation of (cis)-3-(((3-ex0)-3-((7-((5-methyl-1H-pyrazol-3-yl)amino)-1,6-
diazanaphthalen-5-yl)amino)-8-azabicyclo[3.2.1 ]oct-8-yD)methyl)cyclobutane- 1-formonitrile
was carried out with the reference to Embodiment 111.

[1857] MS m/z (ESI): 443.3 [M+H]".
[1858] Embodiment 122

[1859] (trans)-3-(((3-ex0)-3-((7-((5-methyl-1H-pyrazol-3-yl)amino)-1,6-diazanaphthalen-5-
ylDamino)-8-azabicyclo|3.2.1]oct-8-yD)methyl)cyclobutane-1-formonitrile
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WCN

[1860]
[1861] The preparation of (trans)-3-(((3-ex0)-3-((7-((5-methyl-1H-pyrazol-3-yl)amino)-1,6-
diazanaphthalen-5-yl)amino)-8-azabicyclo[3.2.1]oct-8-yD)methyl)cyclobutane- 1-formonitrile
was carried out with the reference to Embodiment 111.

[1862] MS m/z (ESI): 443.3 [M+H]".
[1863] Embodiment 123

[1864] N5-((3-ex0)-8-(azetindin-3-ylmethyl)-8-azabicyclo[3.2.1]oct-3-y1)-N7-(5-methyl-1H-

pyrazol-3-yl)-1,6-diazanaphthalen-5,7-diamine
NH

HN N
Wy O
HN N NH
| ~
%
|
[1865] Nx

[1866] The preparation of N5-((3-ex0)-8-(azetindin-3-ylmethyl)-8-azabicyclo[3.2.1]oct-3-yl)-
N7-(5-methyl-1H-pyrazol-3-yl)-1,6-diazanaphthalen-5,7-diamine was carried out with the
reference to Embodiment 111.

[1867] MS m/z (ESI): 419.3 [M+H]".
[1868] Embodiment 124

[1869] N7-(5-methyl-1H-pyrazol-3-yl)-N5-((3-ex0)-8-(piperidin-4-ylmethyl)-8-
azabicyclo[3.2.1]oct-3-y])-1,6-diazanaphthalen-5,7-diamine
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[1870]

[1871] The preparation of N7-(5-methyl-1H-pyrazol-3-yl)-N5-((3-ex0)-8-(piperidin-4-
ylmethyl)-8-azabicyclo[3.2.1]oct-3-y1)-1,6-diazanaphthalen-5,7-diamine was carried out with
the reference to Embodiment 111.

[1872] MS m/z (ESI): 447.3 [M+H]".
[1873] Embodiment 125

[1874] 3-(3-((3-ex0)-3-((7-((5-methyl-1H-pyrazol-3-yl)amino)-1,6-diazanaphthalen-5-
yl)amino)-8-azabicyclo|3.2.1]oct-8-yl)azetindin- 1-yl)propionitrile

HN N\ NH
| ¥
|
[1875] Nx
[1876] The preparation of 3-(3-((3-ex0)-3-((7-((5-methyl-1H-pyrazol-3-yl)amino)-1,6-
diazanaphthalen-5-yl)amino)-8-azabicyclo[3.2.1 Joct-8-yl)azetindin-1-yl)propionitrile was

carried out with the reference to Embodiment 111.

[1877] MS m/z (ESI): 458.3 [M+H]".
[1878] Embodiment 126

[1879] 1-(((3-ex0)-3-(methyl(7-((5-methyl-1H-pyrazol-3-yl)amino)-1,6-diazanaphthalen-5-
yDamino)-9-azabicyclo|3.3.1non-9-yl)sulfonyl)azetindin-3-formonitrile
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Q
O:S—N}CN
7
N

[1880]
[1881] The preparation of 1-(((3-ex0)-3-(methyl(7-((5-methyl-1H-pyrazol-3-yl)amino)-1,6-
diazanaphthalen-5-yl)amino)-9-azabicyclo[3.3.1 jnon-9-yDsulfonyl)azetindin-3-formonitrile
was carried out with the reference to Embodiment 111.
[1882] MS m/z (ESI): 522.2 [M+H]".

[1883] Embodiment 127
[1884] (3-ex0)-N-(2-cyanoethyl)-3-((7-((5-methyl-1H-pyrazol-3-yl)amino)-1,6-
diazanaphthalen-5-yl)amino)-9-azabicyclo[3.3.1 Jnon-9-sulfonamide

CN

[1885]

[1886] The  preparation of  (3-ex0)-N-(2-cyanoethyl)-3-((7-((5-methyl-1H-pyrazol-3-
yDamino)-1,6-diazanaphthalen-5-yl)amino)-9-azabicyclo[3.3.1 jnon-9-sulfonamide was carried
out with the reference to Embodiment 111.
[1887] MS m/z (ESI): 496.2 [M+H]".
[1888] Embodiment 128
[1889] 1-(((3-ex0)-3-((7-((5-(hydroxymethyl)-1H-pyrazol-3-yl)amino)-1,6-diazanaphthalen-
5-yD(methyl)amino)-9-azabicyclo[3.3.1]non-9-y)sulfonyl)azetindin-3-formonitrile
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2
HQ O:S—NyCN
/
N

HN

N !
HN N N.
| ~ Me
=
Na |

Exact Mass: 537.2

[1891] The preparation of 1-(((3-ex0)-3-((7-((5-(hydroxymethyl)-1H-pyrazol-3-yl)amino)-1,6-

diazanaphthalen-5-yl)(methyl)amino)-9-azabicyclo[3.3.1|non-9-y)sulfonyl)azetindin-3-

formonitrile was carried out with the reference to Embodiment 2.

[1892] MS m/z (ESI): 538.2 [M+H]".

[1893] Embodiment 129

[1894] 1-(((3-ex0)-3-((7-((5-(hydroxymethyl)-1H-pyrazol-3-yl)amino)-1,6-diazanaphthalen-

5-yDamino)-9-azabicyclo|3.3.1]non-9-yl)sulfonyl)azetindin-3-formonitrile

CN
9 N

HO Osy

N/
HN
SR

HN N NH

N

[1895]

[1896] The preparation of 1-(((3-ex0)-3-((7-((5-(hydroxymethyl)-1H-pyrazol-3-yl)amino)-1,6-
diazanaphthalen-5-yl)amino)-9-azabicyclo[3.3.1 jnon-9-yDsulfonyl)azetindin-3-formonitrile

was carried out with the reference to Embodiment 2.

[1897] MS m/z (ESI): 524.2 [M+H]".

[1898] Embodiment 130

[1899] 1-(((3-ex0)-3-((7-((5-(hydroxymethyl)thiazol-2-yl)amino)-1,6-diazanaphthalen-5-

yDamino)-9-azabicyclo|3.3.1non-9-yl)sulfonyl)azetindin-3-formonitrile
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CN

[1900]
[1901] The preparation of 1-(((3-ex0)-3-((7-((5-(hydroxymethyl)thiazol-2-yl)amino)-1,6-
diazanaphthalen-5-yl)amino)-9-azabicyclo[3.3.1 jnon-9-yD)sulfonyl)azetindin-3-formonitrile
was carried out with the reference to Embodiment 2.
[1902] MS m/z (ESI): 541.2 [M+H]".
[1903] Embodiment 131
[1904] 1-(((3-ex0)-3-((4-((5-(hydroxymethyl)-1H-pyrazol-3-yl)amino)-7H-pyrrolo|2,3-
d]pyrimidin-2-yl)(methyl)amino)-9-azabicyclo[3.3.1 Jnon-9-yD)sulfonyl)azetindin-3-

formonitrile

Q
O=5-N CN

HO
N/
HN
HN |NYN\M9
&N
[1905] \ N

[1906] The preparation of 1-(((3-ex0)-3-((4-((5-(hydroxymethyl)-1H-pyrazol-3-yl)amino)-7H-
pyrrolo|2,3-dpyrimidin-2-yl)(methyl)amino)-9-azabicyclo[3.3.1 jnon-9-y)sulfonyl)azetindin-
3-formonitrile was carried out with the reference to Embodiment 3.
[1907] MS m/z (ESI): 527.2 [M+H]".
[1908] Embodiment 132
[1909] 1-(((3-ex0)-3-((4-((5-(hydroxymethyl)-1H-pyrazol-3-yl)amino)thieno|2,3-
d]pyrimidin-2-yl)(methyl)amino)-9-azabicyclo[3.3.1 Jnon-9-yD)sulfonyl)azetindin-3-

formonitrile
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[1910]
[1911] Step 1: preparation of (3-((2-chlorothieno|2,3-d Jpyrimidin-4-yl)amino)-1H-pyrazol-5-

yl)methanol
OH
HN
N )
OH X
HN { DIPEA
N N HN._N.__Cl
DMF, 70 °C | e
NH, ( =N
[1912] s

[1913] 2.4-Dichlorothieno|2,3-djpyrimidine(100 mg, 0.49 mmol), (3-amino-1H-pyrazol-5-
yDmethanol (55 mg, 0.49 mmol) and DIPEA (190 mg, 1.47 mmol) were added to N’N-
dimethylformamide(2 mL), and the reaction mixture was stirred at 70 °C overnight. Then the
mixture was concentrated under reduced pressure, and the crude product obtained was purified
by flash silica gel chromatography to obtain the title compound as a yellow solid (100 mg, 73%).
[1914] MS m/z (ESI):282.0 [M+H]*.

[1915] Step 2: preparation of tert-butyl (3-exo0)-3-((4-((5-(hydroxymethyl)-1H-pyrazol-3-
yDamino)thieno|2,3-d Jpyrimidin-2-yl)(methyl)amino)-9-azabicyclo[3.3.1 jnon-9-carboxylate

HO HO
Boc
HN HN %
N Boc N \ N
N a
N
HN DIPEA N, )
N Cl N
A n-BuOH, 150 °C //3/ h
=N HN
[1916] S S

[1917] (3-((2-Chlorothieno|2,3-d]pyrimidin-4-yl)amino)-1H-pyrazol-5-yl)methanol (100 mg,
0.36 mmol), tert-butyl (3-ex0)-3-(methylamino)-9-azabicyclo|[3.3.1 non-9-carboxylate (135 mg,
0.53 mmol) and DIPEA (140 mg, 1.08 mmol) were added to n-butanol (2.5 mL). The mixture
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was mixed evenly, then heated to 150 °C by microwave and reacted for 10 hours. The mixture
was then cooled to room temperature, and concentrated under reduced pressure. The crude
product obtained was purified by flash silica gel chromatography to obtain the target product as
a white solid (70 mg, 39 %).

[1918] MS m/z (ESI): 500.1 [M+H]".

[1919] Step 3: preparation of 1-(((3-ex0)-3-((4-((5-(hydroxymethyl)-1H-pyrazol-3-
yDamino)thieno|2,3-d Jpyrimidin-2-yl)(methyl)amino)-9-azabicyclo[3.3.1 jnon-9-
yDsulfonyl)azetindin-3-formonitrile

O\ //
N en
1) HCI, MeOH
2) DIPEA, DMF
YN \7/N
\ /N

[1920] S S

[1921] Hydrochloride dioxane (4N, 2.5 mL) was slowly added dropwise to the solution of tert-
butyl (3-ex0)-3-((4-((5-(hydroxymethyl)-1H-pyrazol-3-yl)amino)thieno| 2,3-d Jpyrimidin-2-
yD(methyl)amino)-9-azabicyclo[3.3.1 jnon-9-carboxylate (70 mg, 0.14 mmol) in methanol (10
mL). The reaction was carried out at room temperature for 2 hours, and then concentrated
under reduced pressure. The crude product was dissolved in DMF(5 mL), followed by
successive addition of DIPEA (0.3 mL) and 3-cyanoazacyclobutane-1-sulfonylchlorine (22 mg,
0.12 mmol) at 0 °C under ice water bath condition. The reaction was carried out at room
temperature overnight. The reaction mixture was concentrated under reduced pressure, and
purified by prep-HPLC to obtain the target compound as a white solid (9.7 mg, 13%).
[1922] 'H NMR (400 MHz, DMSO-ds) 6 9.81 (s, 1H), 7.68 (d, J= 4.4 Hz, 1H),7.04 (d, J= 6.0
Hz, 1H), 6.52-6.54 (m, 1H), 5.53-5.55 (m, 1H),5.33-5.35 (m, 1H), 4.44 (d, J=5.2 Hz, 2H), 4.05-
4.01 (m, 4H), 3.94-3.90 (m, 2H), 382-3.79 (m,1 H), 2.89 (d, J = 8.4 Hz, 3H), 2.08-1.68 (m, 11H).
[1923] MS m/z (ESI): 544.1 [M+H]".
[1924] Embodiment 133
[1925] 1-(((3-ex0)-3-((7-((5-(hydroxymethyl)-1H-pyrazol-3-yl)amino)thiazolo| 5 4-
d]pyrimidin-5-yl)(methyl)amino)-9-azabicyclo[3.3.1 non-9-yD)sulfonyl)azetindin-3-

formonitrile
246

Date Recgue/Date Received 2021-05-28



CA 03121408 2021-05-28

2
HO 0=S—NyCN
/-
N

| N\\(N\Me

N ~N
[1926] Vs
[1927] The preparation of 1-(((3-ex0)-3-((7-((5-(hydroxymethyl)-1H-pyrazol-3-
yDamino)thiazolo[5,4-d Jpyrimidin-5-y)(methyl Jamino)-9-azabicyclo[3.3.1 jnon-9-
yDsulfonyl)azetindin-3-formonitrile was carried out with the reference to Embodiment 2.
[1928] MS m/z (ESI): 545.2 [M+H]".
[1929] Embodiment 134
[1930] 1-(((3-ex0)-3-((5-((5-(hydroxymethyl)-1H-pyrazol-3-yl)amino)-1,6-diazanaphthalen-
7-yD(methyl)amino)-9-azabicyclo[3.3.1]non-9-y)sulfonyl)azetindin-3-formonitrile

2
HQ O:/S—NyCN

HN N
N )
J
HN._ _N. _N.
|\ Me
S
|/N

[1931]
[1932] The preparation of 1-(((3-ex0)-3-((5-((5-(hydroxymethyl)-1H-pyrazol-3-yl)amino)-1,6-
diazanaphthalen-7-yl)(methyl)amino)-9-azabicyclo[3.3.1|non-9-y)sulfonyl)azetindin-3-
formonitrile was carried out with the reference to Embodiment 132.
[1933] MS m/z (ESI): 538.2 [M+H]".
[1934] Embodiment 135
[1935] 1-(((3-ex0)-3-((7-((5-(hydroxymethyl)-1H-pyrazol-3-yl)amino)pyrido|[3,4-b]pyrazin-
5-yD(methyl)amino)-9-azabicyclo[3.3.1]non-9-y)sulfonyl)azetindin-3-formonitrile
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Os§-N
ﬁ @

|
[1936] AN

[1937] The preparation of 1-(((3-ex0)-3-((7-((5-(hydroxymethyl)-1H-pyrazol-3-
yDamino)pyrido|3,4-b]pyrazin-5-yl)(methyl)amino)-9-azabicyclo[3.3.1 non-9-
yDsulfonyl)azetindin-3-formonitrile was carried out with the reference to Embodiment 2.
[1938] MS m/z (ESI): 539.2 [M+H]".
[1939] Embodiment 136
[1940] 1-(((3-ex0)-3-((4-((5-(hydroxymethyl)thiazol-2-yl)amino)-7H-pyrrolo|2,3-
d]pyrimidin-2-yl)(methyl)amino)-9-azabicyclo[3.3.1 Jnon-9-yD)sulfonyl)azetindin-3-

formonitrile
CN

:(s
HN | N/\T\I/N\Me
[1941] \ NH
[1942] The preparation of 1-(((3-ex0)-3-((4-((5-(hydroxymethyl)thiazol-2-yl)amino)-7H-
pyrrolo|2,3-d]pyrimidin-2-yl)(methyl)amino)-9-azabicyclo[3.3.1 jnon-9-y)sulfonyl)azetindin-
3-formonitrile was carried out with the reference to Embodiment 3.
[1943] MS m/z (ESI): 544.2 [M+H]".
[1944] Embodiment 137
[1945] 1-(((3-ex0)-3-((4-((5-(hydroxymethyl)thiazol-2-yl)amino)thieno|2,3-d jpyrimidin-2-
yD(methyl)amino)-9-azabicyclo[3.3.1 non-9-yl)sulfonyl)azetindin-3-formonitrile
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CN

i

I
j\/o
=z

H N N.
&j/ Me
N
[1946] \ S
[1947] The preparation of 1-(((3-ex0)-3-((4-((5-(hydroxymethyl)thiazol-2-

yDamino)thieno|2,3-d Jpyrimidin-2-yl)(methyl)amino)-9-azabicyclo[3.3.1 jnon-9-
yDsulfonyl)azetindin-3-formonitrile was carried out with the reference to Embodiment 132.
[1948] MS m/z (ESI): 561.1 [M+H]".
[1949] Embodiment 138
[1950] 1-(((3-ex0)-3-((4-((5-(hydroxymethyl)-1,3 4-thiadiazol-2-yl)amino)quinazolin-2-

yD(methyl)amino)-9-azabicyclo[3.3.1 non-9-yl)sulfonyl)azetindin-3-formonitrile
CN

[1951]
[1952] The  preparation of  1-(((3-ex0)-3-((4-((5-(hydroxymethyl)-1,3 4-thiadiazol-2-
yDamino)quinazolin-2-yl)(methyl)amino)-9-azabicyclo[3.3.1 jnon-9-yD)sulfonyl)azetindin-3-
formonitrile was carried out with the reference to Embodiment 132.
[1953] MS m/z (ESI): 556.2 [M+H]".
[1954] Embodiment 139
[1955] 1-(((3-ex0)-3-((6-((5-(hydroxymethyl)thiazol-2-yl)amino)-1H-pyrrolo|3,2-c|pyridin-4-
yDamino)-9-azabicyclo|3.3.1non-9-yl)sulfonyl)azetindin-3-formonitrile
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CN

[1956] HN
[1957] The preparation of 1-(((3-ex0)-3-((6-((5-(hydroxymethyl)thiazol-2-yl)amino)-1H-
pyrrolo|3,2-c|pyridin-4-yl)amino)-9-azabicyclo[3.3.1 non-9-ysulfonyl)azetindin-3-
formonitrile was carried out with the reference to Embodiment 2.
[1958] MS m/z (ESI): 529.2 [M+H]".
[1959] Embodiment 140
[1960] 1-(((3-ex0)-3-((7-((5-(hydroxymethyl)thiazol-2-yl)amino)imidazo[ 1,2-c]pyrimidin-5-
yDamino)-9-azabicyclo|3.3.1non-9-yl)sulfonyl)azetindin-3-formonitrile

[1961] N
[1962] The preparation of 1-(((3-ex0)-3-((7-((5-(hydroxymethyl)thiazol-2-
yDamino)imidazo[ 1,2-c]pyrimidin-5-yl)amino)-9-azabicyclo[3.3.1 jnon-9-
yDsulfonyl)azetindin-3-formonitrile was carried out with the reference to Embodiment 2.
[1963] MS m/z (ESI): 530.2 [M+H]".
[1964] Embodiment 141

[1965] 3-((3-ex0)-3-((4-((5-(hydroxymethyl)thiazol-2-yl)amino)-7H-pyrrolo|2,3-d Jpyrimidin-

2-yDamino)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile
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%/Ll
\
[1966] NH

[1967] The preparation of 3-((3-ex0)-3-((4-((5-(hydroxymethyl)thiazol-2-yl)amino)-7H-
pyrrolo|2,3-d]pyrimidin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile was carried out
with the reference to Embodiment 132.

[1968] MS m/z (ESI): 425.2 [M+H]".
[1969] Embodiment 142

[1970] 3-((3-ex0)-3-((4-((5-(hydroxymethyl)thiazol-2-y)amino)thieno[2,3-d Jpyrimidin-2-
ylDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile

" [
:N(
I

[1971] \ S

[1972] The preparation of 3-((3-ex0)-3-((4-((5-(hydroxymethyl)thiazol-2-yl)amino)thieno[2,3-
d]pyrimidin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-yDpropionitrile was carried out with the
reference to Embodiment 132.

[1973] MS m/z (ESI): 442.1 [M+H]".
[1974] Embodiment 143

[1975] 3-((3-ex0)-3-((4-((5-(hydroxymethyl)thiazol-2-yl)amino)quinazolin-2-yl)Jamino)-8-
azabicyclo[3.2.1]oct-8-y)propionitrile
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_ < N
N YS
HN N
~
N
[1976]

[1977] The preparation of 3-((3-ex0)-3-((4-((5-(hydroxymethyl)thiazol-2-
ylDamino)quinazolin-2-yl)amino)-8-azabicyclo[3.2.1 Joct-8-yl)propionitrile was carried out with
the reference to Embodiment 132.

[1978] MS m/z (ESI): 436.2 [M+H]".
[1979] Embodiment 144

[1980] 3-((3-ex0)-3-((6-((5-(hydroxymethyl)thiazol-2-yl)amino)- 1 H-pyrrolo|[3,2-c]pyridin-4-
ylDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile

N I
H \I;T;F>
[1981]

[1982] The preparation of 3-((3-ex0)-3-((6-((5-(hydroxymethyl)thiazol-2-yl)amino)-1H-
pyrrolo|3,2-c|pyridin-4-yl)amino)-8-azabicyclo[3.2.1 Joct-8-yDpropionitrile was camried out
with the reference to Embodiment 2.

[1983] MS m/z (ESI): 424.2 [M+H]".
[1984] Embodiment 145

[1985] 3-((3-ex0)-3-((7-((5-(hydroxymethyl)thiazol-2-y)amino)imidazo| 1,2-c]pyrimidin-5-
ylDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile
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N
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[1986] NJ
[1987] The preparation of 3-((3-ex0)-3-((7-((5-(hydroxymethyl)thiazol-2-
yDamino)imidazo[ 1,2-c]pyrimidin-5-yl)amino)-8-azabicyclo|[3.2.1]oct-8-yD)propionitrile  was

carried out with the reference to Embodiment 2.
[1988] MS m/z (ESI): 425.2 [M+H]".
[1989] Embodiment 146
[1990] N-(5-(((3-ex0)-8-(2-cyanoethyl)-8-azabicyclo[3.2.1]oct-3-y)amino)-1,6-
diazanaphthalen-7-yl)-5-methyl-1H-pyrazol-3-formamide

HN
2
N \ ~
- N
HN
@]
7\
N

N
[1991] H

[1992] The  preparation of  N-(5-(((3-ex0)-8-(2-cyanoethyl)-8-azabicyclo[3.2.1]oct-3-
yDamino)-1,6-diazanaphthalen-7-yl)-5-methyl-1H-pyrazol-3-formamide was carried out with
the reference to Embodiment 1.
[1993] MS m/z (ESI): 431.2 [M+H]".
[1994] Embodiment 147
[1995] 3-((3-ex0)-3-((2-(5-methyl-1H-pyrazol-3-yl)-1H-benzo[d Jimidazol-4-y)amino)-8-
azabicyclo[3.2.1]oct-8-y)propionitrile
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N\ NH
[1996]
[1997] The preparation of 3-((3-ex0)-3-((2-(5-methyl-1H-pyrazol-3-y})-1H-benzo[djimidazol-
4-yDamino)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile was carried out with the reference to
Embodiment 3.
[1998] MS m/z (ESI): 376.2 [M+H]".
[1999] Embodiment 148
[2000] 3-((3-ex0)-3-(3-((5-methyl-1H-pyrazol-3-yl)amino)-5H-pyrrolo| 2,3-b]pyrazin-5-y1)-8-
azabicyclo[3.2.1]oct-8-y)propionitrile

</CN

[2001] H

[2002] The  preparation of  3-((3-ex0)-3-(3-((5-methyl-1H-pyrazol-3-yl)Jamino)-5H-
pyrrolo|2,3-b]pyrazin-5-y1)-8-azabicyclo[3.2.1]oct-8-y)propionitrile was carried out with the
reference to Embodiment 111.

[2003] MS m/z (ESI): 377.2 [IM+H]".

[2004] Embodiment 149
[2005] 3-((3-ex0)-3-(6-((5-methyl-1H-pyrazol-3-yl)amino)- 1 H-pyrazolo| 3,4-b|pyrazin-1-yl)-
8-azabicyclo|3.2.1]oct-8-yl)propionitrile
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Me A\
_ A
H N?Nj\ N )lv N
[2006] H
[2007] The  preparation of  3-((3-ex0)-3-(6-((5-methyl-1H-pyrazol-3-yl)Jamino)-1H-
pyrazolo|3,4-b]pyrazin-1-yl)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile was carried out with the
reference to Embodiment 111.
[2008] MS m/z (ESI): 378.2 [M+H]".
[2009] Embodiment 150

[2010] 3-((3-ex0)-3-(6-((5-methyl-1H-pyrazol-3-yl)amino)-2-carbonyl-2,3-2H-1H-
imidazo[4,5-bjpyrazin-1-yl)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile

</CN
()

Me N’/<NH
= N/g(
HN?lN)'VN

N
[2011] H

[2012] The preparation of 3-((3-ex0)-3-(6-((5-methyl-1H-pyrazol-3-yl)amino)-2-carbonyl-2,3-
2H-1H-imidazo[4,5-b]pyrazin-1-yl)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile was carried out
with the reference to Embodiment 111.

[2013] MS m/z (ESI): 394.2 [M+H]".
[2014] Embodiment 151

[2015] 3-((3-ex0)-3-(6-((5-methyl-1H-pyrazol-3-yl)amino)-1H-imidazo[4,5-b]pyrazin-1-yI)-
8-azabicyclo|3.2.1]oct-8-yl)propionitrile
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o

Me N’\\

N
0y
AN = N)lvN

N
[2016] H

[2017] The  preparation of  3-((3-ex0)-3-(6-((5-methyl-1H-pyrazol-3-yl)Jamino)-1H-
imidazo|4,5-bjpyrazin-1-yl)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile was carried out with the
reference to Embodiment 111.

[2018] MS m/z (ESI): 378.2 [M+H]".
[2019] Embodiment 152

[2020] 3-((3-ex0)-3-(2-methyl-6-((5-methyl-1H-pyrazol-3-yl)amino)-1H-imidazo[4,5-
blpyrazin-1-y1)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile

o
Y

N
[2021] H

[2022] The preparation of 3-((3-ex0)-3-(2-methyl-6-((5-methyl-1H-pyrazol-3-yl)amino)-1H-
imidazo|4,5-bjpyrazin-1-yl)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile was carried out with the
reference to Embodiment 111.

[2023] MS m/z (ESI): 392.2 [M+H]".
[2024] Embodiment 153

[2025] 3-((3-ex0)-3-(7-methoxyl-5-((5-methyl-1H-pyrazol-3-yl)amino)-3H-imidazo[4,5-
b]pyridin-3-y1)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile
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NTONTN N
[2026] H
[2027] The preparation of 3-((3-exo)-3-(7-methoxyl-5-((5-methyl-1H-pyrazol-3-yl)amino)-
3H-imidazo|4,5-b]pyridin-3-yl)-8-azabicyclo[3.2.1]oct-8-y)propionitrile was carried out with
the reference to Embodiment 111.
[2028] MS m/z (ESI): 407.2 [M+H]".
[2029] Embodiment 154
[2030] 3-((3-ex0)-3-(6-methoxyl-8-methyl-2-((5-methyl-1H-pyrazol-3-yl)Jamino)-9H-purin-9-
y1)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile

</CN
Me N/\(N
= Y
HN\/ I/

. H*N o

[2032] The preparation of 3-((3-ex0)-3-(6-methoxyl-8-methyl-2-((5-methyl-1H-pyrazol-3-

[2031]

yDamino)-9H-purin-9-yl)-8-azabicyclo|3.2.1]oct-8-y)propionitrile was carried out with the
reference to Embodiment 111.
[2033] MS m/z (ESI): 422.2 [M+H]".
[2034] Embodiment 155
[2035] 3-((3-ex0)-3-(4-methoxyl-2-((5-methyl-1H-pyrazol-3-yl)amino)-7H-pyrrolo|2,3-
d]pyrimidin-7-yl)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile

257

Date Recgue/Date Received 2021-05-28



CA 03121408 2021-05-28
</CN

Me N \
b

HN |
N~ s
\ HAN o

[2037] The preparation of 3-((3-exo)-3-(4-methoxyl-2-((5-methyl-1H-pyrazol-3-yl)amino)-

[2036]

7H-pyrrolo|2,3-d|pyrimidin-7-y1)-8-azabicyclo|3.2.1]oct-8-y)propionitrile was carried out with
the reference to Embodiment 111.
[2038] MS m/z (ESI): 407.2 [M+H]".
[2039] Embodiment 156
[2040] 3-((3-ex0)-3-(2-((5-methyl-1H-pyrazol-3-yl)amino)-6-morpholino-9H-purin-9-y1)-8-
azabicyclo[3.2.1]oct-8-y)propionitrile

Me N/\\N
=ue

AN L
N H N ﬂ

[2041]

[2042] The preparation of 3-((3-ex0)-3-(2-((5-methyl-1H-pyrazol-3-yl)amino)-6-morpholino-
9H-purin-9-yl)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile was carried out with the reference to
Embodiment 111.

[2043] MS m/z (ESI): 463.3 [M+H]".

[2044] Embodiment 157
[2045] 3-((1R,5S5)-3-(2-((5-methyl-1H-pyrazol-3-yl)amino)imidazo[ 1,2-b}| 1,24 [triazin-7-y])-
3,8-diazabicyclo[3.2.1]oct-8-yl)propionitrile
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[2046] N H
[2047] The preparation of 3-((1R,5S)-3-(2-((5-methyl-1H-pyrazol-3-y)amino)imidazo[1,2-
b][1,2,4]triazin-7-y1)-3,8-diazabicyclo[3.2.1]oct-8-yDpropionitrile was carried out with the
reference to Embodiment 109.
[2048] MS m/z (ESI): 379.2 [M+H]".
[2049] Embodiment 158
[2050] 3-((1R,5S)-3-(5-((5-methyl-1H-pyrazol-3-yl)amino)-| 1,2,4}triazolo[ 1,5-a]pyridin-2-
y1)-3,8-diazabicyclo[3.2.1]oct-8-yl)propionitrile

e
N
we
w20

NS
[2051] H
[2052] The preparation of 3-((1R,58)-3-(5-((5-methyl-1H-pyrazol-3-yl)Jamino)-
[1,2,4]triazolo[1,5-a]pyridin-2-y1)-3,8-diazabicyclo[3.2.1]oct-8-yl)propionitrile was carried out
with the reference to Embodiment 109.
[2053] MS m/z (ESI): 378.2 [M+H]".

[2054] Embodiment 159
[2055] 3-((1R,5S5)-3-(3-((5-methyl-1H-pyrazol-3-yl)amino)quinoxalin-5-yl)-3,8-
diazabicyclo|3.2.1]oct-8-yDpropionitrile

o o
s S
"

[2056] N
[2057] The preparation of 3-((1R,5S5)-3-(3-((5-methyl-1H-pyrazol-3-yl)amino)quinoxalin-5-
y1)-3,8-diazabicyclo[3.2.1]oct-8-yDpropionitrile was carried out with the reference to

259

Date Recgue/Date Received 2021-05-28



CA 03121408 2021-05-28

Embodiment 109.
[2058] MS m/z (ESI): 389.2 [M+H]".
[2059] Embodiment 160
[2060] 2-((5-(((3-ex0)-8-(2-cyanoethyl)-8-azabicyclo[3.2.1 Joct-3-y)amino)-1,6-

diazanaphthalen-7-yl)amino)thiazol-5-formonitrile

CN CN
&N
NYS

HN N NH

[2061] N

[2062] Step 1: preparation of (3-ex0)-3-((7-((5-cyanothiazol-2-yl)amino)- 1,6-diazanaphthalen-
5-yhamino)-8-azabicyclo|3.2.1]oct-8-carboxylate

c CN c
CN NYS
Cl<_ _N.__NH (4 X-Phos Pd G2, Cs,CO; H N.__NH
~ +

S | AN
N\
= \< dioxane, 150 °C =
| NH2 |
N

[2063] Nx
[2064] (3-ex0)-3-((7-Chloro-1,6-diazanaphthalen-5-yl)amino)-8-azabicyclo[3.2.1]oct-8-
carboxylate (194 mg, 0.5 mmol), 2-aminothiazol-5-formonitrile (125 mg, 1.0 mmol), chioro(2-
dicyclohexylphosphino-2'.4',6'-triisopropyl-1,1'-biphenyl)[2-(2"-amino-1,1'-
biphenyl)jpalladium(Il) (196 mg, 0.25 mmol) and cesium carbonate (489 mg, 1.5 mmol) were
added to 10 mL ultra-dry 1,4-dioxane. The reaction mixture was filled with dry nitrogen,
heated to 150 °C with microwave and stirred for 9 hours. Then the mixture was cooled to room
temperature, and filtered. The filtrate was concentrated under reduced pressure, and the residue
was purified by silica gel chromatography to obtain the title compound (151.6 mg, 63 %).
[2065] MS m/z (ESI): 478.1 [M+H]".

[2066] Step 2: preparation of 2-((5-(((3-ex0)-8-(2-cyanoethyl)-8-azabicyclo[3.2.1]oct-3-

yl)amino)-1,6-diazanaphthalen-7-yl)amino)thiazol-5-formonitrile
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\( 1) HCl in dioxane

HN H

| 2) AN, DIPEA, MeOH |
| |
[2067]

[2068] Tert-butyl (3-ex0)-3-((7-((5-cyanothiazol-2-yl)Jamino)- 1,6-diazanaphthalen-5-

ylDamino)-8-azabicyclo|3.2.1]oct-8-carboxylate (180 mg, 0.377 mmol) was dissolved in 4M HCl
in 1,4-dioxane (20 mL), and the mixture was stirred at room temperature for 30 minutes. Then
the mixture was concentrated under reduced pressure, and the residue was dissolved in
anhydrous methanol (10 mL), followed by successive addition of DIPEA (1.86 mL, 11.3 mmol)
and acrylonitrile (0.25 mL, 3.77 mmol). The resulting reaction mixture was stirred at room
temperature for 105 minutes, and concentrated under reduced pressure to remove the solvent.
The residue was successively purified by silica gel chromatography and prep-HPLC to obtain
the title compound (8.6 mg, 2.0%).
[2069] 'H NMR (400 MHz, DMSO-ds) 6 11.91 (s, 1H), 8.76 (d, J = 3.2 Hz, 1H), 8.65 (d, J =
8.4 Hz, 1H), 8.23 (s, 1H), 7.68 (d, J = 8.5 Hz, 1H), 7.23 (dd, J = 8.3, 4.3 Hz, 1H), 6.59 (s, 1H),
476 (td, J=17.4, 8.7 Hz, 1H), 3.38 (s, 2H), 2.65 (s, 4H), 2.07-1.72 (m, 8H).
[2070] MS m/z (ESI): 431.1 [M+H]".
[2071] Embodiment 161
[2072] 3-((3-ex0)-3-((7-((5-(2-hydroxylethyl)thiazol-2-yl)amino)-1,6-diazanaphthalen-5-
yl)amino)-8-azabicyclo| 3. 2 1]oct 8-yDpropionitrile

A@

H

[2073]

[2074] The preparation of 3-((3-ex0)-3-((7-((5-(2-hydroxylethyl)thiazol-2-yl)amino)-1,6-
diazanaphthalen-5-yl)amino)-8-azabicyclo[3.2.1 Joct-8-yl)propionitrile was carried out with the
reference to Embodiment 2.

[2075] 'H NMR (400 MHz, DMSO-ds) & 10.78 (s, 1H), 8.67 (d, J = 4.8 Hz, 1H), 8.55 (d, J =
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7.1 Hz, 1H), 7.45 (d, J = 7.8 Hz, 1H), 7.12-7.04 (m, 2H), 6.47 (s, 1H), 4.87-4.77 (m, 2H), 3.61
(dd, J = 12.7, 7.0 Hz, 2H), 3.34 (s, 2H), 2.85-2.79 (m, 2H), 2.65 (s, 4H), 1.88 (ddd, J = 29.8,
26.6, 7.6 Hz, 8H).
[2076] MS m/z (ESI): 450.2 [M+H]".
[2077] Embodiment 162
[2078] 3-((3-ex0)-3-((7-((5-(1-hydroxylethyl)thiazol-2-yl)amino)-1,6-diazanaphthalen-5-

ylDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile
HO

T

HN N NH
| N
7
N ‘

[2079]
[2080] Step 1: preparation of 1-(2-aminothiazol-5-yl)ethane-1-ol

N HO
= CH3MgBr KZ/
S s
N= ~
\{IH THF, 0°C N=(
[2081] 2 NH,
[2082] 2-Aminothiazol-5-formaldehyde (256 mg, 2.0 mmol) was dissolved in dry

tetrahydrofuran (10 mL). The reaction mixture was then cooled to 0 °C, followed by addition
of methyl magnesium bromide (3M ether solution, 3.5 mL, 10 mmol) under nitrogen atmosphere.
The reaction mixture was stirred at 0 °C for 70 minutes. The reaction mixture was then
quenched with water, and extracted with ethyl acetate. The organic phase was successively
washed with saturated sodium bicarbonate aqueous solution and saturated sodium chloride
aqueous solution, dried over anhydrous sodium sulfate, filtered, and concentrated under reduced
pressure to obtain the title compound (150 mg, 52%).

[2083] MS m/z (ESD): 145.2 [M+H]".

[2084] Step 2: preparation of 3-((3-ex0)-3-((7-((5-(1-hydroxylethyl)thiazol-2-yl)amino)-1,6-
diazanaphthalen-5-yl)amino)-8-azabicyclo[3.2.1 Joct-8-yl)propionitrile
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[2085]
[2086] 3-((3-ex0)-3-((7-Chloro-1,6-diazanaphthalen-5-yl)amino)-8-azabicyclo[3.2.1]oct-8-
yDpropionitrile (50 mg, 0.146 mmol), 1-(2-aminothiazol-5-yl)ethane-1-ol (42 mg, 0.292 mmol),
chloro(2-dicyclohexylphosphino-2',4',6'-triisopropyl-1,1'-biphenyl)[ 2-(2'-amino-1,1'-
biphenyl)jpalladium(II) (57 mg, 0.073 mmol) and cesium carbonate (143 mg, 0.438 mmol) were
added to ultra-dry 1,4-dioxane (5 mL). The reaction mixture was filled with dry nitrogen then
heated to 140 °C with microwave and stirred for 4 hours. Then the mixture was cooled to room
temperature, and filtered. The filtrate was concentrated under reduced pressure, and the residue
was purified by prep-HPLC to obtain the title compound (1.9 mg, 3 %).
[2087] 'H NMR (400 MHz, DMSO-ds) & 10.79 (s, 1H), 8.67 (d, J = 3.0 Hz, 1H), 8.56 (d, J =
8.0 Hz, 1H), 7.44 (d, J = 8.4 Hz, 1H), 7.16-7.07 (m, 2H), 6.49 (s, 1H), 5.29 (d, J = 4.2 Hz, 1H),
4.92-4.81 (m, 2H), 3.34 (s, 2H), 2.65 (s, 4H), 1.93 (s, 4H), 1.81 (d,J=9.9 Hz, 4H), 1.44 (d, J =
6.4 Hz, 3H).
[2088] MS m/z (ESI): 450.2, 452.0 [M+H]".
[2089] Embodiment 163
[2090] 3-((3-ex0)-3-((7-((5-(hydroxymethyl)thiazol-2-y)amino)-1,6-diazanaphthalen-5-
ylamino)-9-azabicyclo[3.3.1 non-9-yl)propionitrile

[2091]
[2092] Step 1: preparation of tert-butyl (3-ex0)-3-((7-chloro-1,6-diazanaphthalen-5-yl)amino)-
9-azabicyclo[3.3.1 non-9-carboxylate
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cl<_N__Cl
| A DIPEA, DMSO  CIN N _NH
_ + |
==
N COOH) 110 °C |
[2093] HN 2 N

[2094] 5,7-Dichloro-1,6-diazanaphthalen (300 mg, 1.51 mmol), tert-butyl-(3-ex0)-3-amino-9-
azabicyclo[3.3.1 lnon-9-carboxylate oxalate (750 mg, 2.26 mmol) and DIPEA (580 mg, 4.53
mmol) were added to DMSO(5 mL). The reaction mixture was mixed evenly, reacted at 110
°C overnight. The mixture was then cooled to room temperature, and concentrated under
reduced pressure. The crude product obtained was purified by flash silica gel chromatography
to obtain the title compound as a yellow solid (500 mg, 82 %).

[2095] MS m/z (ESI): 403.1 [M+H]".

[2096] Step 2: preparation of tert-butyl-(3-ex0)-3-((7-((5-formylthiazol-2-yl)amino)-1,6-

diazanaphthalen-5- yl)amino) -9-azabicyclo|[3.3.1 non-9-carboxylate

0
[~ (\
Na S
Pd,dbas, Xant-phos
+ Cs,COg3, dioxane H ‘ \
sl
P NH2 160 °C
N | |

[2097]
[2098] (3-ex0)-3-((7-Chloro-1,6-diazanaphthalen-5-yl)amino)-9-azabicyclo[3.3.1 non-9-
carboxylate (200 mg, 0.5 mmol), 2-aminothiazol-5-formaldehyde (96 mg, 0.75 mmol),
tris(dibenzylideneacetone)dipalladium (46 mg, 0.05 mmol), 4,5-bis(diphenylphosphine)-9,9-
dimethylxanthene (60 mg, 0.1 mmol) and cesium carbonate(490 mg, 1.5 mmol) were added to
1,4-dioxane (5 mL). Under nitrogen atmosphere, the mixture was heated to 160 °C under
microwave and reacted for 3 hours. Then the mixture was cooled to room temperature, and
concentrated under reduced pressure. The crude product obtained was purified by flash silica
gel chromatography to obtain the title compound as a yellow solid (150 mg, 61 %).

[2099] MS m/z (ESI): 495.1 [M+H]".

[2100] Step 3: preparation of (3-ex0)-3-((7-((5-(hydroxymethyl)thiazol-2-yl)amino)-1,6-

diazanaphthalen-5-yl)amino)-9-azabicyclo[3.3.1 jnon-9-carboxylate
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H HN N NH
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| |
[2101] Nx

[2102] (3-ex0)-3-((7-((5-formylthiazol-2-yl)amino)-1,6-diazanaphthalen-5-yl)amino)-9-

Z

azabicyclo[3.3.1 lnon-9-carboxylate (150 mg, 0.3 mmol) was added to methanol (10 mL) at 0 °C,
and sodium borohydride (45 mg, 1.2 mmol) was slowly added to the reaction mixture. After
0.5 hour, the reaction mixture was quenched with water (0.2 mL), and concentrated under
reduced pressure. The crude product obtained was purified by flash silica gel chromatography
to obtain the title compound as a yellow solid (100 mg, 67 %).

[2103] MS m/z (ESI): 497.2 [M+H]".

[2104] Step 4: preparation of 3-((3-ex0)-3-((7-((5-(hydroxymethyl)thiazol-2-yl)amino)-1,6-
diazanaphthalen -5- yl)amino) -9-azabicyclo|3.3.1non-9-yl)propionitrile

HS !‘9@”

N« .S
H NH 1) HCl in dioxane

2) AN, DIPEA, MeOH HN

[2105]
[2106] (3-ex0)-3-((7-((5-(hydroxymethyl)thiazol-2-yl)amino)-1,6-diazanaphthalen-5-
ylDamino)-9-azabicyclo|3.3.1 non-9-carboxylate (100 mg, 0.2 mmol) was added to methanol (10
mL), and hydrochloride dioxanesolution (4N, 2 mL) was slowly added to the reaction mixture.
The reaction was carried out at room temperature for 1 hour, and then the mixture was
concentrated under reduced pressure. A mixed solution of acrylonitrile (0.2 mL), DIPEA (0.2
mL) and methanol (10 mL) was added to the crude product obtained (100 mg), and the reaction
was carried out at room temperature for 1 hour. The reaction mixture was concentrated under
reduced pressure, and the crude product obtained was purified by prep-HPLC to obtain the title
compound as a white solid (19.2 mg, 15%).

[2107] 'H NMR (400 MHz, DMSO-ds) & 10.88 (s, 1H), 8.69 (t, J = 2.8 Hz, 1H), 8.58 (d, J =
8.0 Hz, 1H), 7.32 (d, J = 8.0 Hz, 1H), 7.18-7.12 (m, 2H), 6.50 (s, 1H), 5.18-5.09 (m, 2H), 4.50
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(d, J=5.2Hz,2H), 3.03-2.92 (m, 4H), 2.63 (t,J= 6.4 Hz, 2H), 2.24-2.16 (m, 1H), 1.98-1.87 (m,
6H), 1.73-1.67 (m, 3H).
[2108] MS m/z (ESI): 450.1 [M+H]".
[2109] Embodiment 164
[2110] 1-((3-ex0)-3-((7-((5-(hydroxymethyl)thiazol-2-y)amino)-1,6-diazanaphthalen-5-
ylDamino)-9-azabicyclo|3.3.1]non-9-yl)-2- (pyrrolidin-I-yl)ethane-l-one

N
HO

N

H

[2111] \I:T{%E]

[2112] The preparation of 1-((3-ex0)-3-((7-((5-(hydroxymethyl)thiazol-2-yl)amino)-1,6-
diazanaphthalen-5-yl)amino)-9-azabicyclo[3.3.1 non-9-yl)-2-(pyrrolidin-1-yl)ethane- 1-one was
carried out with the reference to Embodiment 163.

[2113] MS m/z (ESI): 508.2 [M+H]".
[2114] Embodiment 165

[2115] 1-((3-ex0)-3-((7-((5-(hydroxymethyl)thiazol-2-yl)amino)-1,6-diazanaphthalen-5-
ylamino)-8-azabicyclo[3.2.1]oct-8-y1)-2-(piperidin-1-yl)ethane-1-one

()

|
\[;TE%EB
[2116]

[2117] The preparation of 1-((3-ex0)-3-((7-((5-(hydroxymethyl)thiazol-2-yl)amino)-1,6-
diazanaphthalen-5-yl)amino)-8-azabicyclo[3.2.1 Joct-8-yl)-2-(piperidin-1-yl)ethane-1-one  was
carried out with the reference to Embodiment 163.
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[2118] 'H NMR (400 MHz, DMSO-ds) 5 10.89 (s, 1H), 8.68 (dd, J=4.0, 1.2 Hz, 1H), 8.52 (d,
J=84Hz, 1H), 7.46 (d, J = 8.4 Hz, 1H), 7.19-7.11 (m, 2H), 6.52 (s, 1H), 5.18-5.09 (m, 2H),
4.56-4.54 (m, 4H), 3.16-3.13(m, 1H), 3.03-3.00 (m, 1H), 2.51-2.39 (m, 4H), 2.09-1.76 (m, 8H),
1.52-1.50 (m, 4H), 1.38-1.35 (m, 2H).
[2119] MS m/z (ESI): 508.1 [M+H]".
[2120] Embodiment 166
[2121] 2,2-diftuoro-1-((3-ex0)-3-((7-((5-(hydroxymethyl)thiazol-2-yl)amino)-1,6-
diazanaphthalen-5-yl)amino)-8-azabicyclo[3.2.1 ]oct-8-yl)ethane-1-one

[2122]
[2123] Step 1: preparation of 1-((3-ex0)-3-((7-chloro-1,6-diazanaphthalen-5-yl)amino)-8-
azabicyclo[3.2.1]oct-8-y1)-2,2-difluoroethane-1-one

F
F/kfo
Boc
N N
1) HCl in dioxane
CIN N NH 9y cHF,coonHaTy  CIN | NH
| DIPEA, DCM “
| |
N
[2124] Nx S
[2125] The compound (3-ex0)-3-((7-chloro-1,6-diazanaphthalen-5-yl)amino)-8-

azabicyclo[3.2.1]oct-8-carboxylate (300 mg, 0.771 mmol) was added to methanol (2 mL), and
the solution of HCI in methanol (2 mL, 4 M) was added to the mixture at room temperature.
Then the mixture was stirred at room temperature for 1 hour. The reaction mixture was
concentrated to obtain the orange solid.

[2126] The orange solid (100 mg, 0.251 mmol), 2,2-difluoroacetic acid(29 mg, 0.301 mmol)
and DIPEA (143 mg, 0.377 mmol) were separately added to DCM (2 mL), and HATU(143 mg,
113 mmol) was added to the mixture in batches at room temperature. The mixture was stirred

at room temperature for 30 minutes. The reaction mixture was concentrated under reduced
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pressure, and the residue was shurried in the mixed solution of methanol and water (each 2 mL)
to obtain the title compound as a white solid (33 mg, 36%).
[2127] MS m/z (ESI): 367.1 [M+H]".
[2128] Step 2: preparation of 2 2-difluoro-1-((3-ex0)-3-((7-((5-(hydroxymethyl)thiazol-2-
yl)amino)-1,6-diazanaphthalen -5-yDamino)-8-azabicyclo[3.2.1}oct-8-yl)ethane-1-one
- /Qfo HO
N HO f_e

N
— X-Phos PdGz, C52C03 Y

HN

NH; S - /
* Nx dioxane, 90 °C “~
NH, l
| Na
[2129]

[2130] 1-((3-ex0)-3-((7-Chloro-1,6-diazanaphthalen-5-yl)amino)-8-azabicyclo[3.2.1]oct-8-

y1)-2,2-difluorocthane-1-one (72 mg, 0.197 mmol), (2-aminothiazol-5-yl)methanol (38 mg,
0.295 mmol), cesium carbonate (128 mg, 0.394 mmol), chloro(2-dicyclohexylphosphino-2.4,6-
triisopropyl-1,1-biphenyl)[2-(2-amino-1,1 -biphenyl)jpalladium(Il) (X-Phos Pd G2) (31 mg,
0.0394 mmol) and XPhos(19 mg, 0.0394 mmol) were separately added to dioxane (3.5 mL).
The mixture was filled with nitrogen for 3 times, then heated to 90 °C and stirred for 16 hours.
The reaction mixture was concentrated under reduced pressure, and the residue was successively
purified by silica gel chromatography and prep-HPLC to obtain the title compound as a yellow
solid (7.4 mg, 8%).
[2131] 'H NMR (400 MHz, DMSO-ds) 5 10.91 (s, 1H), 8.69 (dd, J=4.3, 1.6 Hz, 1H), 8.50 (d,
J=8.4Hz, 1H), 7.52 (d, J = 8.6 Hz, 1H), 7.19 (s, 1H), 7.13 (dd, J = 8.4, 4.3 Hz, 1H), 6.69 (1, J
=53.0 Hz, 1H), 6.54 (s, 1H), 5.31-5.04 (m, 2H), 4.63-4.49 (m, 4H), 2.20-1.72 (m, SH).
[2132] MS m/z (ESI): 461.1 [M+H]".
[2133] Embodiment 167
[2134] (2-((5-(((3-ex0)-8-(2-fluoroethyl)-8-azabicyclo[3.2.1]oct-3-yl)amino)-1,6-
diazanaphthalen-7-yl)amino)thiazol-5-yl)methanol
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HO

~
NYS
HN N NH

O

N

X

[2135]
[2136] Step 1: preparation of 7-chloro-N-((3-ex0)-8-(2-fluoroethyl)-8-azabicyclo[3.2.1]oct-3-

y1)-1,6-diazanaphthalen-5-amine.

I|30<: Fﬁ
N

:
; 1) HCl in dioxane
NH

Cl > CI._N__NH
| 2) BrCH,CH,F, Cs,CO3, DMF =
Ny S
N N

[2137]
[2138] (3-ex0)-3-((7-Chloro-1,6-diazanaphthalen-5-yl)amino)-8-azabicyclo[3.2.1]oct-8-
carboxylate (200 mg, 0.514 mmol) was dissolved in methanol (1.6 mL), and the solution of HCI
in dioxane (1.2 mL, 4 M) was added thereto at room temperature. The mixture was stirred at
room temperature for 1 hour. The reaction mixture was concentrated under reduced pressure,
and the residue was diluted with N,N-dimethylformamide(2 mL), followed by addition of cesium
carbonate (670 mg, 2.06 mmol) and 1-bromine-2-fluorocthane (131 mg, 1.03 mmol). The
mixture was stirred at 100 °C for4 hours. The reaction mixture was cooled to room temperature,
then diluted with ethyl acetate, and washed with saturated sodium chloride aqueous solution.
The organic phase was collected and dried over anhydrous sodium sulfate, filtered, then
concentrated under reduced pressure to remove the organic solvent, and the resulting product
obtained was purified by silica gel chromatography to obtain the title compound as a brown solid
(108 mg, 63%).
[2139] MS m/z (ESI): 335.1 [M+H]".
[2140] Step 2: preparation of (2-((5-(((3-ex0)-8-(2-fluorocthyl)-8-azabicyclo[3.2.1]oct-3-

ylDamino)-1,6-diazanaphthalen-7-yl)amino)thiazol-5-yl)methanol
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F/\
HO
N >
f E "o N(\F
’42 X-Phos PdGZ CSZC03 N =~ S
S - Y
N HN
dioxane, 85 °C /
| NH2 \

l
[2141] Ny
[2142] 7-Chloro-N-((3-ex0)-8-(2-fluoroethyl)-8-azabicyclo|3.2.1]oct-3-yl)-1,6-

diazanaphthalen-5-amine (60 mg, 0.179 mmol), (2-aminothiazol-5-yl)methanol (47 mg, 0.358
mmol), cesium carbonate (117 mg, 0.358 mmol), chloro(2-dicyclohexylphosphino-2.4,6-
triisopropyl-1,1-biphenyl)[2-(2-amino-1,1 -biphenyl)]palladium(Il) (X-Phos Pd G2) (28 mg,
0.0358 mmol) and XPhos(17 mg, 0.0358 mmol) were separately added to dioxane (2 mL). The
mixture was filled with nitrogen for 3 times, then stirred at 85 °C for 16 hours. The reaction
mixture was cooled down, diluted with methanol, and filtered. The filtrate was concentrated
under reduced pressure, and the residue was purified by silica gel chromatography to obtain the
title compound as a yellow solid (6.0 mg, 8%).
[2143] 'H NMR (400 MHz, DMSO-ds) 5 10.86 (s, 1H), 8.68 (dd, J=4.3, 1.6 Hz, 1H), 8.54 (d,
J=84Hz, 1H), 7.45 (d, J = 8.6 Hz, 1H), 7.18 (s, 1H), 7.11 (dd, J = 8.4, 43 Hz, 1H), 6.49 (s,
1H), 5.17 (t, J = 5.3 Hz, 1H), 4.95-4.79 (m, 1H), 4.64-4.53 (m, 3H), 4.46 (1, J = 5.2 Hz, 1H),
277 (t,J =52 Hz, 1H), 2.71 (1, J = 5.3 Hz, 1H), 2.00-1.74 (m, 8H).
[2144] MS m/z (ESI): 429.1 [M+H]".
[2145] Embodiment 168
[2146] 3-((3-ex0)-3-((7-((5-(hydroxymethyl)thiazol-2-y)amino)-1,6-diazanaphthalen-5-

ylDoxo)-8-azabicyclo|3.2.1]oct-8-yDpropionitrile
CN

[2147] Nx
[2148] The preparation of 3-((3-ex)-3-((7-((5-(hydroxymethyl)thiazol-2-yl)amino)-1,6-
diazanaphthalen-5-yl)oxo0)-8-azabicyclo[3.2.1]oct-8-yDpropionitrile was carried out with the
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reference to Embodiment 2.
[2149] MS m/z (ESI): 437.2 [M+H]".
[2150] Embodiment 169
[2151] 3-((3-ex0)-3-((7-methoxyl-4-((5-methyl-1H-pyrazol-3-yl)amino)quinazolin-2-
ylDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile

w

P N
[2152] o<
[2153] Step 1: preparation of 2-chloro-7-methoxyl-N-(5-methyl-1H-pyrazol-3-yl)quinazolin-
4-amine
HN
Cl N N ~ )
| DIPEA, EtOH
— N HN N Cl
T
N
O\
[2154] o<

[2155] 2.,4-Dichloro-7-methoxylquinazoline (500 mg, 2.18 mmol), 5-methyl-1H-pyrazol-3-
amine(223 mg, 2.29 mmol) and DIPEA (592 mg, 4.58 mmol) were separately added to
anhydrous ethanol (10 mL), and the mixture was stirred at room temperature for 3 days. The
reaction mixture was filtered, and the filter cake was washed with acetonitrile (5 mL), and dried
under vacuum to obtain the title compound as a white solid (355 mg, 56%).

[2156] MS m/z (ESI): 290.1 [M+H]".

[2157] Step 2: preparation of  (3-ex0)-3-((7-methoxyl-4-((5-methyl-1H-pyrazol-3-

yDamino)quinazolin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-carboxylate
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HN
N I?oc
N DIPEA BuOH

=N /N

N

[2158] O~
[2159] 2-Chloro-7-methoxyl-N-(5-methyl-1H-pyrazol-3-yl)quinazolin-4-amine (355 mg, 1.23
mmol), Tert-butyl (3-ex0)-3-amino-8-azabicyclo|3.2.1]oct-8-carboxylate acetate (421 mg, 1.47
mmol) and DIPEA (475 mg, 3.68 mmol) were mixed in n-butanol (7 mL). The reaction mixture
was then heated to 150 °C with microwave and stirred for 4 hours. The reaction mixture was
then cooled down to room temperature, and then concentrated under reduced pressure. The
resulting product was purified by silica gel chromatography to obtain the title compound as a
white solid (259 mg, 44%).
[2160] MS m/z (ESI): 480.2 [M+H]".
[2161] Step 3: preparation of 3-((3-ex0)-3-((7-methoxyl-4-((5-methyl-1H-pyrazol-3-

yI)amino)quinazolin-2-yl)amino)-8-azabicyclo[3 2.1}oct-8-yl)propionitrile

j ] 1) HCl in dioxane

2) AN, DIPEA, MeOH | N
2

/N

[2162] BN RN
[2163] Tert-butyl (3-ex0)-3-((7-methoxyl-4-((5-methyl-1H-pyrazol-3-yl)amino)quinazolin-2-
ylamino)-8-azabicyclo|3.2.1]oct-8-carboxylate (259 mg, 0.540 mmol) was dissolved in
methanol (3 mL), and the mixture was stirred at room temperature, followed by addition of 4M
HCI in 1,4-dioxane(4 mL). The reaction mixture was stirred at room temperature for 1 hour,
and then concentrated under reduced pressure. The residuc was dissolved in anhydrous
methanol (3 mL), followed by successive addition of DIPEA (349 mg, 2.70 mmol) and
acrylonitrile (43 mg, 0.810 mmol). The resulting reaction mixture was stirred at room
temperature for 0.5 hour, and filtered. The filtrate was concentrated under reduced pressure,

and the resulting product was purified by silica gel chromatography to obtain the title compound
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as a white solid (76.8 mg, 33%).
[2164] 'H NMR (400 MHz, Methanol-d4) 6 8.12 (s, 1H), 7.14-6.75 (m, 2H), 6.50 (s, 1H), 4.50-
421 (m, 1H), 3.92 (s, 3H), 3.41 (s, 2H), 2.91-2.55 (m, 4H), 2.34 (s, 3H), 2.14-1.50 (m, 7H),
1.40-1.23 (m, 1H).
[2165] MS m/z (ESI): 433 2[M+H]".
[2166] Embodiment 170
[2167] 3-((3-ex0)-3-((7-bromine-4-((5-methyl-1H-pyrazol-3-yl)amino)quinazolin-2-
ylDamino)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile

[2168] Br
[2169] Step 1: preparation of 7-bromine-2-chloro-N-(5-methyl-1H-pyrazol-3-yl)quinazolin-4-

Cl | NYCI
HN TEA, EtOH HN N cl
2N + l\ll\\ | Y
~N
NH,
Br

[2170] Br
[2171] 7-Bromine-2,4-dichloroquinazoline  (3.36 g, 12.1 mmol), 5-methyl-1H-pyrazol-3-

amine

amine(1.29 g, 13.3 mmol) and TEA (2.57 g, 25.4 mmol) were scparately added to anhydrous
ethanol (67 mL), and the mixture was stirred at room temperature for 16 hours. The reaction
mixture was filtered, and the filter cake was washed with anhydrous ethanol (20 mL), dried under
vacuum to obtain the title compound as a white solid (4.17 g, 100%).

[2172] Step 2: preparation of tert-butyl (3-exo0)-3-((7-bromine-4-((5-methyl-1H-pyrazol-3-

yDamino)quinazolin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-carboxylate
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HIN
N I?oc:
N DIPEA NMP

_N /,N
NH,

[2173] Br Br

[2174] 7-Bromine-2-chloro-N-(5-methyl-1H-pyrazol-3-yl)quinazolin-4-amine (500 mg, 1.48
mmol), tert-butyl (3-exo)-3-amino-8-azabicyclo|3.2.1]oct-8-carboxylate acetate (465 mg, 1.62
mmol) and DIPEA (591 mg, 4.58 mmol) were mixed in NMP(5 mL), and the mixture was then
heated to 130 °C with microwave and stirred for 4 hours. The reaction mixture was cooled to
room temperature, followed by addition of 25 mL ice water, and stirred for 30 minutes. The
mixture was filtered, and the filter cake was washed with acetonitrile (2 mL), dried under reduced
pressure to obtain the title compound as a gray solid (877 mg, 100%).

[2175] Step 3: preparation of  3-((3-ex0)-3-((7-bromine-4-((5-methyl-1H-pyrazol-3-

yDamino)quinazolin-2-yl)amino)-8- azabicyclo[3 2.1]oct-8- yl)propionitn'le

) HCl in dioxane

N 2) AN, DIPEA, MeOH
~

[2176] Br
[2177] Tert-butyl (3-ex0)-3-((7-bromine-4-((5-methyl-1H-pyrazol-3-yl)amino)quinazolin-2-
ylamino)-8-azabicyclo|3.2.1]oct-8-carboxylate (220 mg, 0416 mmol) was dissolved in
methanol (2 mL), followed by addition of 4M HCI in 1,4-dioxane (2 mL) with stirring at room
temperature. The reaction mixture was stirred at room temperature for 2 hours, and then
concentrated under reduced pressure.  The residue was dissolved in anhydrous methanol (2 mL),
and DIPEA (269 mg, 2.08 mmol) and acrylonitrile (66 mg, 1.25 mmol) were successively added
thereto. The resulting reaction mixture was stirred at room temperature for 1 hour. The
reaction mixture was filtered, and the filtrate was concentrated under reduced pressure. The
resulting product was purified by silica gel chromatography to obtain the title compound as a

white solid (17.4 mg, 9%).
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[2178] 'H NMR (400 MHz, CD3:0D) 6 7.94 (d, J = 8.8 Hz, 1H), 7.74-7.37 (m, 1H), 7.24 (dd,
J=28.9,2.0Hz, 1H), 6.59 (s, 0.8H), 5.92 (s, 0.2H), 4.51-4.12 (m, 1H), 3.42-3.35 (m, 2H), 2.75
(t,J=6.9Hz 2H), 2.62 (t,J=6.9 Hz, 2H), 2.31 (s, 3H), 2.09-1.61 (m, 8H).
[2179] MS m/z (ESI): 481.1 [M+H]".
[2180] Embodiment 171
[2181] 3-((3-ex0)-3-((7-chloro-4-((5-methyl-1H-pyrazol-3-yl)amino)quinazolin-2-yl)amino)-
8-azabicyclo|3.2.1]oct-8-yl)propionitrile

Cl

[2182] Step 1: preparation of 2,7-dichloro-N-(5-methyl-1H-pyrazol-3-yl)quinazolin-4-amine

HN
cl N ,\’1\\
|
P N TEA EtOH HN N Cl
T
_N
Cl
[2183] Cl
[2184] 2.4, 7-Trifluoroquinazoline(2.0 g, 8.58

mmol), 5-methyl-1H-pyrazol-3-amine(915 mg, 9.42 mmol) and TEA (1.82 g, 18.0 mmol) were
separately added to anhydrous ethanol (40 mL), and the mixture was stirred at room temperature
for 16 hours. The reaction mixture was filtered, and the filter cake was washed with anhydrous
ethanol (5 mL), and dried under vacuum to obtain the title compound as a white solid (2.5 g,
99%).

[2185] MS m/z (ESD): 294.0 [M+H]".

[2186] Step 2: preparation of Tert-butyl (3-exo0)-3-((7-chloro-4-((5-methyl-1H-pyrazol-3-

yDamino)quinazolin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-carboxylate
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HIN
N I?oc
N DIPEA NMP

N /N
NH,

[2187] cl cl
[2188] 2,7-Dichloro-N-(5-methyl-1H-pyrazol-3-yl)quinazolin-4-amine (500 mg, 1.70 mmol),
Tert-butyl (3-ex0)-3-amino-8-azabicyclo|3.2.1]oct-8-carboxylate acetate (535 mg, 1.87 mmol)
and DIPEA (681 mg, 5.27 mmol) were mixed in NMP (7 mL). The reaction mixture was then
heated to 180 °C with microwave and stirred for 2 hours. The reaction mixture was then cooled
to room temperature, followed by addition of ice water with stirring. A solid was precipitated
out and filtered. The filter cake was washed with water, dried under vacuum, and then purified
by silica gel chromatography to obtain the title compound as a white solid (405 mg, 49%).
[2189] MS m/z (ESI): 484.2 [M+H]".
[2190] Step 3: preparation of  3-((3-ex0)-3-((7-chloro-4-((5-methyl-1H-pyrazol-3-
yI)amino)quinazolin-2-yl)amino)-8-azabicyclo[3 2.1]oct-8-yhpropionitrile

\? I 1) HCI in dioxane l

/N 2) AN, DIPEA, MeOH /N

[2191] cl cl
[2192] Tert-butyl (3-ex0)-3-((7-chloro-4-((5-methyl-1H-pyrazol-3-yl)Jamino)quinazolin-2-
ylamino)-8-azabicyclo|3.2.1]oct-8-carboxylate (405 mg, 0.837 mmol) was dissolved in
methanol (4 mL), and the mixture was stirred at room temperature, followed by addition of 4M
HCl in 1,4-dioxane (2.5 mL). The reaction mixture was stirred at room temperature for 1 hour,
and concentrated under reduced pressure.  The residue was dissolved in anhydrous methanol (4
mL), and DIPEA (486 mg, 3.77 mmol) and acrylonitrile (53 mg, 1.00 mmol) were successively
added thercto. The resulting reaction mixture was stirred at room temperature for 16 hours.
The reaction mixture was filtered, and the filtrate was concentrated under reduced pressure.

The residue was successively purified by silica gel chromatography and prep-HPLC to obtain
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the title compound as a white solid (40 mg, 11%).
[2193] H NMR (400 MHz, Methanol-d4) 6 8.02 (d, J = 8.8 Hz, 1H), 7.54-7.22 (m, 1H), 7.14-
7.07 (m, 1H), 6.71-6.49 (m, 0.6H), 6.05-5.76 (m, 0.4H), 4.44-4.17 (m, 1H), 3.40-3.35 (m, 2H),
2.75 (t,J=7.0 Hz, 2H), 2.62 (t, J = 6.9 Hz, 2H), 2.46-2.12 (m, 3H), 2.07-2.00 (m, 2H), 1.96-
1.75 (m, 4H), 1.71-1.61 (m, 2H).
[2194] MS m/z (ESI): 437 2[M+H]".

[2195] Embodiment 172
[2196] 3-((3-ex0)-3-((7-fluoro-4-((5-methyl-1H-pyrazol-3-yl)amino)quinazolin-2-yl)amino)-

8-azabicyclo|3.2.1]oct-8-yl)propionitrile
Exact Mass: 420.2

[2197] F

[2198] The preparation of 3-((3-ex0)-3-((7-fluoro-4-((5-methyl-1 H-pyrazol-3-
yDamino)quinazolin-2-yl)amino)-8-azabicyclo[3.2.1 Joct-8-yl)propionitrile was carried out with
the reference to Embodiment 171.

[2199] MS m/z (ESI): 421.2 [M+H]".

[2200] Embodiment 173
[2201] 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrido| 3,4-d Jpyrimidin-2-
ylDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile

[2202]
[2203] Step 1: preparation of 2-chloro-N-(5-methyl-1H-pyrazol-3-yl)pyrido|3,4-d|pyrimidin-

4-amine
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HN DIPEA

N ) ————
DMF, 70 °C

H,N

[2204]
[2205] 2.,4-Dichloropyrido[3,4-d]pyrimidine(120 mg, 0.6 mmol), S5-methyl-1H-pyrazol-3-

amine (64 mg, 0.66 mmol) and DIPEA (150 mg, 1.2 mmol) were added to N,N-
dimethylformamide(4 mL). The reaction mixture was mixed evenly, heated at 70 °C in oil bath
and stirred overnight. Then the mixture was concentrated under reduced pressure, and the
crude product obtained was added to methanol (5 mL). A solid was precipitated, filtered, and
dried to obtain the title compound as a yellow solid (140 mg, 89 %).

[2206] MS m/z (ESD): 261.1 [M+H]".

[2207] Step  2: preparation  of  tert-butyl-(3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-
yDamino)pyrido|3,4-dpyrimidin-2-yl)amino)-8-azabicyclo[3.2.1 Joct-8-carboxylate

Boc

|
cl N DIPEA
+ n-BuOH, 50 °C
CH;COOH

NH;

[2208]
[2209] 2.4-Dichloropyrido|3,4-d]pyrimidine(100 mg, 0.22 mmol), Tert-butyl (3-exo0)-3-
amino-8-azabicyclo[3.2.1]oct-8-carboxylate acetate(95 mg, 0.33 mmol) and DIPEA (85 mg,
0.66 mmol) were added to n-butanol (2 mL). T he reaction mixture was mixed evenly, then
heated to 150 °C with microwave and reacted for 16 hours. The mixture was then cooled down
to room temperature, and concentrated under reduced pressure. The crude product obtained
was purified by flash silica gel chromatography to obtain the title compound as a pale yellow
solid (40 mg, 40 %).

[2210] MS m/z (ESI):451.2 [M+H]".
[2211] Step 3: preparation of 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-y)amino)pyrido| 3,4-
d]pyrimidin-2-yl)amino)-8-azabicyclo[3.2.1 oct-8-yl)propionitrile
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1) HCl in dioxane
2) AN, DIPEA, MeOH

[2212]
[2213] Methanol (10 mL) was added to tert-butyl-(3-exo0)-3-((4-((5-methyl-1H-pyrazol-3-

yDamino)pyrido| 3,4-d Jpyrimidin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-carboxylate (40 mg,
0.09 mmol). The reaction mixture was mixed evenly, and hydrochloride dioxanesolution (4 N,
2 mL) was slowly added dropwise thercto. The reaction was carried out at room temperature
for 2 hours, and then the mixture was concentrated under reduced pressure. The crude product
obtained was added to the mixed solution of methanol (5 mL), DIPEA (0.5 mL) and acrylonitrile
(1 mL), and then the reaction was carried out at room temperature for 2 hours. The mixture
was concentrated under reduced pressure, and purified by prep-HPLC to obtain the title
compound as a yellow solid (5 mg, 14 %).
[2214] 'H NMR (400 MHz, CDs;OD) & 9.50-9.38 (m, 1H), 8.96-8.91 (m, 2 H),7.47-7.45 (m,
1H), 5.05-5.02 (m, 2H), 4.10 (s, 2H), 3.94 (s, 1H), 3.53-3.48 (s, 2H), 3.14-3.08 (m, 3 H), 2.84-
2.40 (m, 8 H).
[2215] MS m/z (ESI):404.2 [M+H] "
[2216] Embodiment 174
[2217] 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrido[ 3,2-d Jpyrimidin-2-
ylDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile
¢ CN
N
e
NH
N

HN N

\\(

[2218]
[2219] The preparation of 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrido|3,2-
d]pyrimidin-2-yl)amino)-8-azabicyclo[3.2.1 Joct-8-y)propionitrile was carried out with the

reference to Embodiment 169.
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[2220] 'H NMR (400 MHz, CD30D) 6 8.46-8.36 (m, 1H), 7.86-7.60 (m, 1H), 7.55 (dd, J= 8.5,
42 Hz, 1H), 6.81 (s, 0.8H), 5.99 (s, 0.2H), 4.54-4.17 (m, 1H), 3.47-3.35 (m, 2H),2.76 (t,J=7.0
Hz, 2H),2.62 (t,J=7.0Hz, 2H), 2.41-2.21 (m, 3H), 2.13-2.01 (m, 2H), 1.97-1.81 (m, 4H), 1.75-
1.64 (m, 2H).

[2221] MS m/z (ESI): 404.2 [M+H]".

[2222] Embodiment 175
[2223] 3-((3-ex0)-3-((5-chloro-4-((5-methyl-1H-pyrazol-3-yl)amino)quinazolin-2-yl)amino)-
8-azabicyclo|3.2.1]oct-8-yl)propionitrile

CN
HN
N'é
HN N NH
T

Cl P

[2224]
[2225] The preparation of 3-((3-ex0)-3-((5-chloro-4-((5-methyl-1H-pyrazol-3-
yDamino)quinazolin-2-yl)amino)-8-azabicyclo[3.2.1 Joct-8-yl)propionitrile was carried out with
the reference to Embodiment 169.
[2226] 'H NMR (400 MHz, DMSO-ds) 6 12.24 (s, 1H), 9.62 (s, 1H), 7.45 (t, J = 8.0 Hz, 1H),
7.33-6.92 (m, 3H), 6.92-6.55 (m, 1H), 4.32-4.15 (m, 1H), 3.33-3.25 (m, 2H), 2.68-2.56 (m, 4H),
2.26 (s, 3H), 2.00-1.85 (m, 2H), 1.83-1.54 (m, 6H).
[2227] MS m/z (ESI): 437.2 [M+H]".

[2228] Embodiment 176
[2229] 3-((3-ex0)-3-((8-methyl-4-((5-methyl-1H-pyrazol-3-yl)amino)quinazolin-2-yl)amino)-
8-azabicyclo|3.2.1]oct-8-yl)propionitrile

[2230]
[2231] The preparation of 3-((3-ex0)-3-((8-methyl-4-((5-methyl-1 H-pyrazol-3-
yDamino)quinazolin-2-yl)amino)-8-azabicyclo[3.2.1 Joct-8-yl)propionitrile was carried out with

the reference to Embodiment 169.
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[2232] 'H NMR (400 MHz, Methanol-ds) 6 7.86 (d, 1H), 7.44 (d, J= 7.1 Hz, 1H), 7.03 (t, J =
7.7 Hz, 1H), 6.70-6.54 (m, 0.6H), 5.96-5.84 (m, 0.4H), 4.49-4.32 (m, 1H), 3.46-3.36 (m, 2H),
275, J=69Hz 2H),2.62 (t,J=6.9 Hz, 2H), 2.48 (s, 3H), 2.38-2.17 (m, 3H), 2.10-1.89 (m,
4H), 1.88-1.77 (m, 2H), 1.64 (t, J=12.0 Hz, 2H).

[2233] MS m/z (ESI): 417.2 [M+H]".

[2234] Embodiment 177
[2235] 3-((3-ex0)-3-((8-chloro-4-((5-methyl-1H-pyrazol-3-yl)amino)quinazolin-2-yl)amino)-
8-azabicyclo|3.2.1]oct-8-yl)propionitrile

[2236] Cl

[2237] The preparation of 3-((3-ex0)-3-((8-chloro-4-((5-methyl-1H-pyrazol-3-
yDamino)quinazolin-2-yl)amino)-8-azabicyclo[3.2.1 Joct-8-yl)propionitrile was carried out with
the reference to Embodiment 169.

[2238] 'H NMR (400 MHz, Methanol-ds) 6 8.01 (s, 1H), 7.69 (d, J = 7.6 Hz, 1H), 7.09 (s, 1H),
6.83-5.77 (m, 1H), 4.52-4.26 (m, 1H), 3.57-3.36 (m, 2H), 2.94-2.71 (m, 2H), 2.71-2.53 (m, 2H),
2.32 (s, 3H), 2.19-1.49 (m, 8H).

[2239] MS m/z (ESI): 437.2 [M+H]".

[2240] Embodiment 178
[2241] 3-((3-ex0)-3-((6-chloro-4-((5-methyl-1H-pyrazol-3-yl)amino)quinazolin-2-yl)amino)-
8-azabicyclo|3.2.1]oct-8-yl)propionitrile

CN
HN
N'é
HN N NH
T

~N

[2242] C!
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[2243] The preparation of 3-((3-ex0)-3-((6-chloro-4-((5-methyl-1H-pyrazol-3-
yDamino)quinazolin-2-yl)amino)-8-azabicyclo[3.2.1 Joct-8-yl)propionitrile was carried out with
the reference to Embodiment 169.

[2244] 'H NMR (400 MHz, Methanol-ds) 6 8.15 (d, J=2.3 Hz, 1H), 7.54 (d, J= 8.8 Hz, 1H),
7.49-721 (m, 1H), 6.72-6.46 (m, 0.6H), 6.08-5.75 (m, 0.4H), 4.46-4.20 (m, 1H), 3.41-3.36 (m,
2H), 2.76 (t, J= 7.0 Hz, 2H), 2.62 (t, J = 7.0 Hz, 2H), 2.42-2.22 (m, 3H), 2.08-2.01 (m, 2H),
1.97-1.77 (m, 4H), 1.72-1.61 (m, 2H).

[2245] MS m/z (ESI): 437.2 [M+H]".

[2246] Embodiment 179
[2247] 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-7-(pyridin-3-yl)quinazolin-2-

ylDamino)-8-azabicyclo[3.2.1]oct-8-yD)propionitrile

CN
HN
N'$
HN N NH
T
N

7

[2248] N
[2249] Step 1: preparation of Tert-butyl (3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-7-
(pyridin-3-yl)quinazolin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-carboxylate

FT’,oc " Eoc
N
HN \ N \
B(OH), HN._ _N._ _NH
T M
_N | 2N
>~ N

Br =

Pd(dppf)Cl,, Cs,CO5

dioxane, H,0, 100 °C

|
[2250] XN

[2251] Tert-butyl (3-ex0)-3-((7-bromine-4-((5-methyl-1H-pyrazol-3-yl)amino)quinazolin-2-
ylDamino)-8-azabicyclo|3.2.1]oct-8-carboxylate (400 mg, 0.758 mmol), 3-eboronic acid(187 mg,
1.52 mmol), Pd(dppf)Cl2 (110 mg, 0.152 mmol), and cesium carbonate (740 g, 2.27 mmol) were
separately added to the mixed solvent of dioxane(8 mL) and water (0.8 mL). Under nitrogen
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atmosphere, the mixture was stirred at 100 °C for 1 hour. The reaction mixture was
concentrated, and the residue was purified by silica gel chromatography to obtain the title
compound as pale yellow colloid (160 mg, 40%).

[2252] Step 2: preparation of 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-7-(pyridin-
3-yl)quinazolin-2-yl)amino)-8-azabicyclo[3 2.1}oct-8-yl)propionitrile

j Y 7 Né
1) HCl in dioxane

2) AN, DIPEA, MeOH N
~

/N

\

[2253] X N

[2254] Tert-butyl (3-ex0)-3-((4-((5-methyl-1 H-pyrazol-3-y)amino)-7-(pyridin-3-
yDquinazolin-2-yl)amino)-8-azabicyclo|[3.2.1]oct-8-carboxylate (160 mg, 0.302 mmol) was
dissolved in methanol (4 mL). The mixture was stirred at room temperature, and 4M HCI in
1,4-dioxanc (4 mL) was added thereto. The reaction mixture was then stirred at room
temperature for 1 hour, and concentrated under reduced pressure. The residue was dissolved in
anhydrous methanol (2 mL), and DIPEA (195 mg, 1.51 mmol) and acrylonitrile (48 mg, 0.906
mmol) were successively added thereto. The resulting reaction mixture was stirred at room
temperature for 2 hours. When the reaction was completed, the mixture was concentrated under
reduced pressure, and the residuc was preliminarily purified by silica gel chromatography to
obtain a gray solid, which was slurried with N,N-dimethylformamide/acetonitrile (2 mL/4 mL),
followed by filtration. The filtered solid was slurried  with  N,N-
dimethylformamide/acetonitrile (1.1 mL/2.2 mL), filtered, and dried under vacuum to obtain the
title compound as a white solid (49 mg, 34%).

[2255] 'H NMR (400 MHz, CDs0D) 6 8.90 (d, J = 2.3 Hz, 1H), 8.59 (dd, /= 4.9, 1.6 Hz, 1H),
8.31-8.08 (m, 2H), 7.84-7.40 (m, 3H), 6.63 (s, 0.8H), 5.94 (s, 0.2H), 4.49-4.26 (m, 1H), 3.45-
3.37 (m, 2H), 2.77 (t, J = 6.9 Hz, 2H), 2.63 (t, J = 6.9 Hz, 2H), 2.34 (s, 3H), 2.13-1.63 (m, 8H).
[2256] MS m/z (ESI): 480.2[M+H]".

[2257] Embodiment 180
[2258] 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-7-(pyridin-4-yl)quinazolin-2-
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yDamino)-8-azabicyclo[3.2.1]oct-8-yDpropionitrile

[2259] Y
[2260] The preparation of 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-7-(pyridin-4-
yDquinazolin-2-yl)amino)-8-azabicyclo|3.2.1]oct-8-yDpropionitrile ~ was carried out with the
reference to Embodiment 179.
[2261] 'H NMR (400 MHz, CD30D) § 8.73-8.58 (m, 2H), 8.21 (d, J = 8.5 Hz, 1H), 7.95-7.64
(m, 3H), 7.59-7.49 (m, 1H), 6.64 (s, 1H), 4.49-4.22 (m, 1H), 3.45-3.35 (m, 2H),2.77 (t,J=7.0
Hz, 2H), 2.63 (t,J=7.0 Hz, 2H), 2.33 (s, 3H), 2.16-1.58 (m, 8H).
[2262] MS m/z (ESI): 480.2[M+H]".
[2263] Embodiment 181
[2264] 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-7-(pyridin-2-yl)quinazolin-2-

ylDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile
CN

[2265] X

[2266] The preparation of 3-((3-ex0)-3-((7-fluoro-4-((5-methyl-1 H-pyrazol-3-
yDamino)quinazolin-2-yl)amino)-8-azabicyclo[3.2.1 Joct-8-yl)propionitrile was carried out with
the reference to Embodiment 179.
[2267] MS m/z (ESI): 480.3 [M+H]".
[2268] Embodiment 182
[2269] 3-((3-ex0)-3-((7-(5-methoxylpyridin-3-y1)-4-((5-methyl-1H-pyrazol-3-
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yl)amino)quinazolin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile
CN

~ . N

[2270] ©
[2271] The preparation of 3-((3-ex0)-3-((7-(5-methoxylpyridin-3-yl)-4-((5-methyl-1H-
pyrazol-3-yl)amino)quinazolin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile was
carried out with the reference to Embodiment 179.
[2272] 'H NMR (400 MHz, CD30OD) 6 8.54-8.41 (m, 1H), 8.27 (d,J=2.7 Hz, 1H), 8.17 (d, J
=8.5Hz, 1H), 7.88-7.56 (m, 2H), 7.47 (dd, /=8.5, 1.8 Hz, 1H), 6.62 (s, 1H), 4.49-4 .25 (m, 1H),
3.97 (s, 3H), 3.44-3.37 (m, 2H), 2.76 (t, J = 7.0 Hz, 2H), 2.63 (t, J= 7.0 Hz, 2H), 2.32 (s, 3H),
2.10-1.64 (m, 8H).
[2273] MS m/z (ESI): 510.2[M+H]".
[2274] Embodiment 183
[2275] 3-((3-ex0)-3-((7-(6-methoxylpyridin-3-y1)-4-((5-methyl-1H-pyrazol-3-

yl)amino)quinazolin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile
CN

[2276] O

[2277] The preparation of 3-((3-ex0)-3-((7-(6-methoxylpyridin-3-yl)-4-((5-methyl-1H-
pyrazol-3-yl)amino)quinazolin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile was
carried out with the reference to Embodiment 179.

[2278] MS m/z (ESI): 510.3 [M+H]".
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[2279] Embodiment 184
[2280] 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-7-phenylquinazolin-2-yl)amino)-

8-azabicyclo|3.2.1]oct-8-yl)propionitrile
CN

[2281] O

[2282] The preparation of 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)Jamino)-7-
phenylquinazolin-2-yl)amino)-8-azabicyclo|[3.2.1]oct-8-yl)propionitrile was carried out with the
reference to Embodiment 179.
[2283] 'H NMR (400 MHz, DMSO-ds, a small amount of CD30D) 6 8.47-8.23 (m, 1H), 7.88-
7.69 (m, 2H), 7.67-7.25 (m, 5H), 6.92-6.62 (m, 0.8H), 5.88 (s, 0.2H), 4.41-4.20 (m, 1H), 3.58 (s,
2H), 2.76-2.57 (m, 4H), 2.38-2.11 (m, 3H), 2.06-1.47 (m, 8H).
[2284] MS m/z (ESI): 479.3 [M+H]".
[2285] Embodiment 185
[2286] 3-((3-ex0)-3-((7-(1-cyclopropyl-1H-pyrazol-4-y1)-4-((5-methyl-1H-pyrazol-3-
yl)amino)quinazolin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile

[2287] \>

[2288] Step 1: preparation of Tert-butyl (3-ex0)-3-((7-(1-cyclopropyl-1H-pyrazol-4-yl1)-4-((5-
methyl-1H-pyrazol-3-yl)amino)quinazolin-2-yl)amino)-8-azabicyclo|3.2.1]oct-8-carboxylate
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HP o & ?

XPhos Pd G2, Cs,CO4 _N

_ N N N dioxane, H,0, 100 °C

\>

Br

[2289]
[2290] Tert-butyl (3-ex0)-3-((7-bromine-4-((5-methyl-1H-pyrazol-3-yl)amino)quinazolin-2-
ylamino)-8-azabicyclo|3.2.1]oct-8-carboxylate (100 mg, 0.189 mmol), (1-cyclopropyl-1H-
pyrazol-4-yl) boric acid (35 mg, 0.227 mmol), cesium carbonate (185 mg, 0.567 mmol), and
chloro(2-dicyclohexylphosphino-2.4,6-triisopropyl-1,1-biphenyl)[ 2-(2-amino-1,1 -
biphenyl)jpalladium(Il) (X-Phos Pd G2) (15 mg, 0.0189 mmol) were separately added to the
mixed solvent of dioxane (2 mL) and water (0.4 mL). The mixture was filled with nitrogen for
3 times, and then stirred at 100 °C for 2 hours. The reaction mixture was cooled down and
concentrated under reduced pressure. The residue was purified by silica gel chromatography
to obtain the title compound as brown oil (60 mg, 57%).

[2291] Step 2: preparation of 3-((3-ex0)-3-((7-(1-cyclopropyl-1H-pyrazol-4-y1)-4-((5-methyl-
1H-pyrazol-3 -yl)amino)quinazolin-2-yl)amino)-8-azabicyclo[3 .2.1}oct-8-ylpropionitrile

H’N {
N\ N\
HN

) HCl in dioxane
— N . N

Lt

2) AN, DIPEA, MeOH

O &

N—N N—N
[2292] b b

[2293] Tert-butyl (3-ex0)-3-((7-(1-cyclopropyl-1H-pyrazol-4-yl)-4-((5-methyl-1H-pyrazol-3-

ylDamino)quinazolin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-carboxylate (60 mg, 0.108 mmol)

was dissolved in methanol (2 mL). The mixture was stirred at room temperature, and 4M HCI

in 1,4-dioxane (2 mL) was added thercto. The reaction mixture was then stirred at room
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temperature for 1 hour, and concentrated under reduced pressure. The residue was dissolved in
anhydrous methanol (1 mL), and DIPEA (70 mg, 0.542 mmol) and acrylonitrile (17 mg, 0.324
mmol) were successively added to the mixture. The resulting reaction mixture was stirred at
room temperature for 16 hours. The reaction mixture was diluted with DCM (30 mL), washed
with water (10 mL), and concentrated under reduced pressure. The residuc was purified by
silica gel chromatography to obtain the title compound as a gray solid (20 mg, 36%).

[2294] 'H NMR (400 MHz, CD;OD) 4 8.20 (s, 1H), 8.06 (d, J = 8.3 Hz, 1H), 7.93 (s, 1H),
7.72-7.34 (m, 2H), 6.60 (s, 1H), 4.45-4.23 (m, 1H), 3.78-3.67 (m, 1H), 3.43-3.36 (m, 2H), 2.76
(t,J = 6.8 Hz, 2H), 2.63 (t, J = 6.8 Hz, 2H), 2.32 (s, 3H), 2.09-1.64 (m, 8H), 1.24-1.00 (m, 4H).
[2295] MS m/z (ESI): 509.2 [M+H]".

[2296] Embodiment 186
[2297] 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-7-(1-methyl-1H-pyrazol-4-

yl)quinazolin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-y)propionitrile
CN

{ AN
N—N
[2298] \

[2299] The preparation of 3-((3-exo)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-7-(1-methyl-
1H-pyrazol-4-yl)quinazolin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile was carried
out with the reference to Embodiment 185.
[2300] 'H NMR (400 MHz, CD3OD) 6 8.09 (s, 1H), 8.03 (d, J = 8.5 Hz, 1H), 7.93 (s, 1H),
7.64-7.43 (m, 1H), 7.38 (dd, J = 8.6, 1.7 Hz, 1H), 6.62 (s, 0.8H), 5.92 (s, 0.2H), 4.42-4.28 (m,
1H), 3.95 (s, 3H), 3.42-3.36 (m, 2H), 2.76 (t, J=7.0 Hz, 2H), 2.63 (t, /= 7.0 Hz, 2H), 2.32 (s,
3H), 2.08-2.01 (m, 2H), 2.00-1.80 (m, 4H), 1.77-1.62 (m, 2H).
[2301] MS m/z (ESI): 483.2 [M+H]".
[2302] Embodiment 187
[2303] 3-((3-ex0)-3-((7-(1-(2-fluoroethyl)-1H-pyrazol-4-y1)-4-((5-methyl-1H-pyrazol-3-

yl)amino)quinazolin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile
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[2304] F
[2305] The preparation of 3-((3-ex0)-3-((7-(1-(2-fluorocthyl)-1H-pyrazol-4-y1)-4-((5-methyl-
1H-pyrazol-3-yDamino)quinazolin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile  was
carried out with the reference to Embodiment 185.
[2306] MS m/z (ESI): 515.3 [M+H]".
[2307] Embodiment 188
[2308] 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-7-(thiazol-4-yl)quinazolin-2-
ylDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile

. cN

N

NH
N

HN

N§< ]

HN N
T

~

N
\\—S

[2309]
[2310] The preparation of 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-7-(thiazol-4-
yDquinazolin-2-yl)amino)-8-azabicyclo|3.2.1]oct-8-yD)propionitrile was carried out with the
reference to Embodiment 185.
[2311] MS m/z (ESI): 486.2 [M+H]".

[2312] Embodiment 189
[2313] 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-7-(pyridin-3-yl)quinazolin-2-
ylamino)-9-azabicyclo[3.3.1 non-9-yl)propionitrile
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HN 2 on
N
S

N
HN N NH
[T
N
“
[2314] N

[2315] The preparation of 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-7-(pyridin-3-
yDquinazolin-2-yl)amino)-9-azabicyclo|[3.3.1]non-9-yl)propionitrile was carried out with the
reference to Embodiment 179.
[2316] MS m/z (ESI): 494.3 [M+H]".
[2317] Embodiment 190
[2318] 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-7-(1-methyl-1H-pyrazol-4-
yl)quinazolin-2-yl)amino)-9-azabicyclo[3.3.1]non-9-y)propionitrile

7~ CN
H!\l\ N
N
HN_ _N_ _NH
T
_N

AN
\

N—N
[2319] \

[2320] The preparation of 3-((3-exo)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-7-(1-methyl-
1H-pyrazol-4-yl)quinazolin-2-yl)amino)-9-azabicyclo[3.3.1]non-9-yl)propionitrile was carried
out with the reference to Embodiment 179.
[2321] MS m/z (ESI1):497.3 [M+H]".
[2322] Embodiment 191
[2323] 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-7-morpholinoquinazolin-2-
yDamino)-8-azabicyclo[3.2.1]oct-8-yDpropionitrile
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®

[2324] 0
[2325] Step 1: preparation of Tert-butyl (3-¢x0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-7-

morpholinoquinazolin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-carboxylate

IT%OC
I|30c: HN { N
HN N AN
N )
N HN_ _N._ _NH
~
HN. N. _NH Pd,(dba);, DavePhos | N
N
Y
N

[O] . N
TNy £-BUONa, dioxane, 100 °C

H

N
[2326] i [Oj

[2327] Tert-butyl (3-ex0)-3-((7-bromine-4-((5-methyl-1H-pyrazol-3-yl)amino)quinazolin-2-

ylamino)-8-azabicyclo|3.2.1]oct-8-carboxylate (300 mg, 0.568 mmol), morpholine (494 mg,
5.68 mmol), Pd2(dba)s (104 mg, 0.114 mmol), DavePhos(90 mg, 0.227 mmol) and t-BuONa (109
mg, 1.14 mmol) were separately added to dioxane(6 mL). Under nitrogen atmosphere, the
mixture was stirred at 100 °C for4 hours. The reaction mixture was cooled to room temperature,
diluted with cthyl acetate (20 mL), and washed with water (20 mL) and saturated sodium chloride
aqueous solution (10 mL). The organic phase was collected, dried over anhydrous sodium
sulfate, filtered, and concentrated under reduced pressure. The resulting product obtained was
purified by silica gel chromatography to obtain the title compound as pale yellow oil (66 mg,
22%).

[2328] Step 2: preparation of 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-7-

morpholinoquinazolin-2-yl)amino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile
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ﬁ
j @ 1) HCl in dioxane N ) @
o

N

N 2) AN, DIPEA, MeOH
B

. 0

[2330] Tert-butyl (3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-7-morpholinoquinazolin-
2-yhamino)-8-azabicyclo|3.2.1]oct-8-carboxylate (66 mg, 0.123 mmol) was dissolved in
methanol (2 mL). The mixture was stirred at room temperature, and 4M HCl in 1,4-dioxane (2
mL) was added thereto. The reaction mixture was then stirred at room temperature for 1 hour,
and concentrated under reduced pressure.  The residue was dissolved in anhydrous methanol (1
mL), and DIPEA (80 mg, 0.617 mmol) and acrylonitrile (20 mg, 0.369 mmol) were successively
added thereto. The resulting reaction mixture was stirred at room temperature for 2 hours.
The reaction mixture was concentrated under reduced pressure, and the residue was successively
purified by silica gel chromatography and preparative TLC, to obtain the title compound as a
gray solid (12 mg, 20%).
[2331] 'H NMR (400 MHz, CD;0D) 6 8.06 (d, J=9.3 Hz, 1H), 7.08 (d, J = 9.4 Hz, 1H), 6.68
(s, 1H), 6.49 (s, 1H), 4.46-4.28 (m, 1H), 3.97-3.73 (m, 4H), 3.52-3.36 (m, 6H), 2.73 (t, J = 6.7
Hz, 2H), 2.62 (t, J = 6.7 Hz, 2H), 2.34 (s, 3H), 2.11-1.61 (m, 8H).
[2332] MS m/z (ESI): 488 2[M+H]".
[2333] Embodiment 192
[2334] 3-((3-ex0)-3-((7-(3-methoxylazetindin-1-y1)-4-((5-methyl- 1 H-pyrazol-3-
yl)amino)quinazolin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile
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[2335] O

[2336] The preparation of 3-((3-ex0)-3-((7-(3-methoxylazetindin-1-yl)-4-((5-methyl-1H-
pyrazol-3-yl)amino)quinazolin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile was
carried out with the reference to Embodiment 191.
[2337] MS m/z (ESI): 488.3 [M+H]".
[2338] Embodiment 193
[2339] 3-((3-ex0)-3-((7-(4-methoxylpiperidin-1-y1)-4-((5-methyl-1H-pyrazol-3-
ylDamino)quinazolin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-yDpropionitrile

2340] -°

[2341] The preparation of 3-((3-ex0)-3-((7-(4-methoxylpiperidin-1-yl)-4-((5-methyl-1H-
pyrazol-3-yl)amino)quinazolin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile was
carried out with the reference to Embodiment 191.
[2342] MS m/z (ESI): 516.3 [M+H]".
[2343] Embodiment 194
[2344] 3-((3-ex0)-3-((7-(4-(dimethylamine¢)piperidin- 1-y1)-4-((5-methyl-1H-pyrazol-3-
ylDamino)quinazolin-2-yl)amino)-8-azabicyclo[3.2.1 Joct-8-yD)propionitrile
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[2345] NN

[2346] The preparation of 3-((3-ex0)-3-((7-(4-(dimethylamine)piperidin-1-y1)-4-((5-methyl-
1H-pyrazol-3-yDamino)quinazolin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile  was
carried out with the reference to Embodiment 191.
[2347] MS m/z (ESI): 529.3 [M+H]".
[2348] Embodiment 195
[2349] 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-7-(pyrrolidin-1-yl)quinazolin-2-

ylDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile
CN

[2350] Q

[2351] The preparation of 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-7-(pyrolidin-
1-yDquinazolin-2-yl)amino)-8-azabicyclo|3.2.1]oct-8-yD)propionitrile was carried out with the
reference to Embodiment 191.
[2352] MS m/z (ESI): 472.3 [M+H]".
[2353] Embodiment 196
[2354] 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-7-(methylamino)quinazolin-2-
ylDamino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile
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[2355] ~

[2356] The preparation of 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)Jamino)-7-
(methylamino)quinazolin-2-yl)amino)-8-azabicyclo|[3.2.1]oct-8-yl)propionitrile was carried out
with the reference to Embodiment 191.

[2357] MS m/z (ESI): 432.3 [M+H]".

[2358] Embodiment 197
[2359] 3-((3-ex0)-3-((7-(methyl(oxetan-3-ylmethyl)amino)-4-((5-methyl-1 H-pyrazol-3-
yl)amino)quinazolin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile

CN
HN N
né 7
NS
HN N NH
T

N

-~

[2360] 0
[2361] The preparation of 3-((3-ex0)-3-((7-(methyl(oxetan-3-ylmethyl)amino)-4-((5-methyl-
1H-pyrazol-3-yDamino)quinazolin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile  was
carried out with the reference to Embodiment 191.
[2362] MS m/z (ESI): 502.3 [M+H]".

[2363] Embodiment 198
[2364] 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-7-(((1-methylazetindin-3-
yD)methyl)amino)quinazolin-2-yl)amino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile
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[2365] |

[2366] The preparation of 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-7-(((1-

methylazetindin-3-yl)methyl)amino)quinazolin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-
yDpropionitrile was carried out with the reference to Embodiment 191.
[2367] MS m/z (ESI): 501.3 [M+H]".
[2368] Embodiment 199
[2369] 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-7-(((4H-2H-pyran-4-

yD)methyl)amino)quinazolin-2-yl)amino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile
CN

HN

[2370] o

[2371] The preparation of 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yhamino)-7-(((4H-2H-

pyran-4-yl)methyl)amino)quinazolin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile was

carried out with the reference to Embodiment 191.
[2372] MS m/z (ESI): 516.3 [M+H]".
[2373] Embodiment 200
[2374] 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-7-(((1-methylpiperidin-4-
yD)methyl)amino)quinazolin-2-yl)amino)-8-azabicyclo|3.2.1]oct-8-yl)propionitrile
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HN

N
[2375] |

[2376] The preparation of 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-7-(((1-
methylpiperidin-4-yl)methyl)amino)quinazolin-2-yl)amino)-8-azabicyclo|3.2.1]oct-8-
yDpropionitrile was carried out with the reference to Embodiment 191.
[2377] MS m/z (ESI): 529.3 [M+H]".
[2378] Embodiment 201
[2379] 3-((3-ex0)-3-((7-(methyl(pyridin-3-ylmethyl)amino)-4-((5-methyl-1H-pyrazol-3-

yl)amino)quinazolin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile
CN

7

[2380] N

[2381] The preparation of 3-((3-ex0)-3-((7-(methyl(pyridin-3-ylmethyl)amino)-4-((5-methyl-
1H-pyrazol-3-yDamino)quinazolin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile  was
carried out with the reference to Embodiment 191.
[2382] MS m/z (ESI): 523.3 [M+H]".
[2383] Embodiment 202
[2384] 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-7-morpholinoquinazolin-2-
ylamino)-9-azabicyclo[3.3.1 non-9-yl)propionitrile
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/\CN

Y

/

[2385] O
[2386] The preparation of 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)Jamino)-7-
morpholinoquinazolin-2-yl)amino)-9-azabicyclo[3.3.1 jnon-9-y)propionitrile was carried out
with the reference to Embodiment 191.
[2387] MS m/z (ESI): 502.3 [M+H]".
[2388] Embodiment 203
[2389] 3-((3-ex0)-3-((7-(1H-imidazol- 1-y1)-4-((5-methyl-1H-pyrazol-3-y)amino)quinazolin-
2-yDamino)-8-azabicyclo[3.2. l]oct-S-yl)propionitﬁle

/N

N
»
[2390] N

[2391] The preparation of 3-((3-ex0)-3-((7-(1H-imidazol-1-y1)-4-((5-methyl-1H-pyrazol-3-
yDamino)quinazolin-2-yl)amino)-8-azabicyclo[3.2.1 Joct-8-yl)propionitrile was carried out with
the reference to Embodiment 191.
[2392] H NMR (400 MHz, CD30D) & 8.29 (s, 1H), 8.21 (d, J = 8.9 Hz, 1H), 7.70 (s, 1H),
7.64-7.26 (m, 2H), 7.19 (s, 1H), 6.62 (s, 0.8H), 5.93 (s, 0.2H), 4.47-4.22 (m, 1H), 3.41-3.36 (m,
2H), 2.76 (t,J= 6.9 Hz, 2H), 2.63 (t,J= 6.9 Hz, 2H), 2.33 (s, 3H), 2.08-2.01 (m, 2H), 2.00-1.79
(m, 4H), 1.74-1.63 (m, 2H).
[2393] MS m/z (ESI): 469.2 [M+H]".
[2394] Embodiment 204
[2395] 3-((3-ex0)-3-((7-(2-methoxylethoxyl)-4-((5-methyl-1H-pyrazol-3-
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yl)amino)quinazolin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile
CN

@]
[2396] ~"07

[2397] The preparation of 3-((3-ex0)-3-((7-(2-methoxylethoxyl)-4-((5-methyl-1H-pyrazol-3-

yDamino)quinazolin-2-yl)amino)-8-azabicyclo[3.2.1 Joct-8-yl)propionitrile was carried out with

the reference to Embodiment 169.

[2398] MS m/z (ESI): 477.3 [M+H]".

[2399] Embodiment 205
[2400] 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-7-(oxetan-3-
ylmethoxyl)quinazolin-2-yl)amino)-9-azabicyclo[3.3.1|non-9-y)propionitrile

7~ CN
H!\l\ N
N
HN. _N_ _NH
T
_N

[2401] OVCO

[2402] The preparation of 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-7-(oxctan-3-

ylmethoxyl)quinazolin-2-yl)amino)-9-azabicyclo|3.3.1]non-9-yDpropionitrile was carried out

with the reference to Embodiment 169.

[2403] MS m/z (ESI): 503.3 [M+H]".

[2404] Embodiment 206
[2405] 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-7-((1-methylazetindin-3-
yDmethoxyl)quinazolin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-y)propionitrile
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CN
HN N
N'§ 7
N\
HN N NH
T
N

[2406] OMC/N

[2407] The preparation of  3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-7-((1-
methylazetindin-3-yl)methoxyl)quinazolin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-
yDpropionitrile was carried out with the reference to Embodiment 169.
[2408] MS m/z (ESI): 502.3 [M+H]".
[2409] Embodiment 207
[2410] 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-7-(pyridin-3-

ylmethoxyl)quinazolin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile
CN

[2411] O X

[2412] The preparation of 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-7-(pyridin-3-
ylmethoxyl)quinazolin-2-yl)amino)-8-azabicyclo|[3.2.1]oct-8-yDpropionitrile was carried out
with the reference to Embodiment 169.

[2413] MS m/z (ESI): 510.3 [M+H]".
[2414] Embodiment 208

[2415] 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-7-((1-methylazetindin-3-
ylDoxo)quinazolin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-yD)propionitrile
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HN N

N )

NS

HN._ _N._ _NH
T
_N

[2416]
[2417] The preparation of  3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-7-((1-
methylazetindin-3-yl)oxo)quinazolin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile was
carried out with the reference to Embodiment 169.
[2418] MS m/z (ESI): 488.3 [M+H]".

[2419] Embodiment 209
[2420] 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-7-((1-methylpiperidin-4-
yl)oxo)quinazolin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile

CN
HN N
N'é 7
S
HN N NH
T
N

O
[2421] N<

[2422] The preparation of  3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-7-((1-
methylpiperidin-4-yl)oxo)quinazolin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-yDpropionitrile was
carried out with the reference to Embodiment 169.
[2423] MS m/z (ESI): 516.3 [M+H]".
[2424] Embodiment 210
[2425] 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-7-
(morpholinomethyl)quinazolin-2-yl)amino)-9-azabicyclo[3.3.1 lnon-9-yl)propionitrile
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j K\CN

iif;(

/\
[2426] L0

[2427] The preparation of 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl )Jamino)-7-
(morpholinomethyl)quinazolin-2-yl)amino)-9-azabicyclo|3.3.1 jnon-9-yl)propionitrile was
carried out with the reference to Embodiment 169.

[2428] MS m/z (ESI): 516.3 [M+H]".
[2429] Embodiment 211

[2430] 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-7-(1-methylazetindin-3-
yl)quinazolin-2-yl)amino)-9-azabicyclo[3.3.1]non-9-y)propionitrile

7~ CN
HN N
N'§
HN_ _N. _NH
N

N

[2431] |
[2432] The  preparation of  3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-7-(1-
methylazetindin-3-yl)quinazolin-2-yl)amino)-9-azabicyclo[3.3.1 lnon-9-yDpropionitrile =~ was
carried out with the reference to Embodiment 169.

[2433] MS m/z (ESI):486.3 [M+H]".
[2434] Embodiment 212

[2435] 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-7-(oxetan-3-yl)quinazolin-2-
ylamino)-9-azabicyclo[3.3.1 non-9-yl)propionitrile
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[2436] 0

[2437] The preparation of 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-7-(oxctan-3-
yDquinazolin-2-yl)amino)-9-azabicyclo|[3.3.1]non-9-yl)propionitrile was carried out with the
reference to Embodiment 169.

[2438] MS m/z (ESI):473.3 [M+H]".

[2439] Embodiment 213
[2440] 1-(((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)quinazolin-2-yl)amino)-8-
azabicyclo[3.2.1]oct-8-yDsulfonyl)azetindin-3-formonitrile

CN
0 /j
“ _N

HN

N'é 0

HN N NH
Y

N
[2441]
[2442] Tert-butyl (3-¢x0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)quinazolin-2-yl)amino)-8-
azabicyclo[3.2.1]oct-8-carboxylate (100 mg, 0.222 mmol) was dissolved in 4M HCI in 1,4-
dioxane solution (10 mL). The mixture was stirred at room temperature for 30 minutes, and
concentrated under reduced pressure to remove the solvent. The residue was dissolved in
anhydrous N,N-dimethylformamide (10 mL), then cooled to 0 °C, and DIPEA (0.73 mL, 4.44
mmol) and 3-cyanoazetindin-1-sulfonyl chloride (44 mg, 0.244 mmol) were successively added
thereto. The reaction mixture was stirred at 0 °C for 5 hours, and concentrated under reduced
pressure to remove the solvent. The residue was purified by reverse phase HPLC to obtain the

title compound (59.3 mg, 54%).
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[2443] 'H NMR (400 MHz, CD30OD) 6 8.12 (s, 1H), 7.50 (s, 1H), 7.29 (d, J = 44.1 Hz, 1H),
7.06 (s, 1H), 6.58 (s, 1H), 4.36 (s, 1H), 4.12 (s, 2H), 4.03 (t, /= 8.4 Hz, 2H), 3.90 (t, /= 7.0 Hz,
2H), 3.69-3.57 (m, 1H), 2.20 (s, 3H), 2.10- 1.51 (m, 8H).
[2444] MS m/z (ESI): 494.2 [M+H]".
[2445] Embodiment 214
[2446] 1-(((3-ex0)-3-((7-chloro-4-((5-methyl-1H-pyrazol-3-yl)amino)quinazolin-2-yl)amino)-
8-azabicyclo|3.2.1]oct-8-yD)sulfonyl)azetindin-3-formonitrile

CN
0 NT
HN
né f i ]
HN N NH
S
o

[2447] cl
[2448] Tert-butyl (3-ex0)-3-((7-chloro-4-((5-methyl-1H-pyrazol-3-yl)Jamino)quinazolin-2-
ylamino)-8-azabicyclo|3.2.1]oct-8-carboxylate (174 mg, 0.36 mmol) was dissolved in 4M HCI
in 1,4-dioxane solution (20 mL). The mixture was stirred at room temperature for 30 minutes,
and concentrated under reduced pressure to remove the solvent. The residue was dissolved in
anhydrous N,N-dimethylformamide (10 mL), then cooled to 0 °C, and DIPEA (1.19 mL, 7.2
mmol) and 3-cyanoazetindin-1-sulfonyl chloride (78 mg, 0.432 mmol) were successively added
thereto. The reaction mixture was stirred at 0 °C for 16.5 hour, and concentrated under reduced
pressure to remove the solvent. The residue was purified by reverse phase HPLC to obtain the
title compound (17.7 mg, 9 %).
[2449] 'H NMR (400 MHz, MeOD-ds) 6 8.02 (s, 1H), 7.42 (s, 1H), 7.20 (s, 1H), 6.57 (s, 1H),
4.51-4.40 (m, 1H), 4.27 (s, 2H), 4.17 (1, J = 8.5 Hz, 2H), 4.13-4.05 (m, 2H), 3.64-3.53 (m, 1H),
2.34 (s, 3H), 2.16 (s, 4H), 1.98 (d, J = 42.2 Hz, 2H), 1.76 (t, J = 11.9 Hz, 2H).
[2450] MS m/z (ESI): 528.2 [M+H]".
[2451] Embodiment 215
[2452] 1-(((3-ex0)-3-((7-fluoro-4-((5-methyl-1H-pyrazol-3-y)amino)quinazolin-2-yl)amino)-
8-azabicyclo|3.2.1]oct-8-yD)sulfonyl)azetindin-3-formonitrile
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[2453] F
[2454] The preparation of 1-(((3-ex0)-3-((7-fluoro-4-((5-methyl-1 H-pyrazol-3-
ylDamino)quinazolin-2-yl)amino)-8-azabicyclo[3.2.1 ]oct-8-yDsulfonyl)azetindin-3-formonitrile
was carried out with the reference to Embodiment 213.
[2455] 'H NMR (400 MHz, CD30D) 6 8.11 (dd, J= 9.1, 6.1 Hz, 1H), 7.21-6.82 (m, 2H), 6.56
(s, 0.8H), 5.88 (s, 0.2H), 4.58-4.34 (m, 1H), 4.29-4.19 (m, 2H), 4.17-4.08 (m, 2H), 4.06-3.96 (m,
2H), 3.72-3.58 (m, 1H), 2.31 (s, 3H), 2.18-1.85 (m, 6H), 1.82-1.66 (m, 2H).
[2456] MS m/z (ESI): 512.1[M+H]".
[2457] Embodiment 216
[2458] 1-(((3-ex0)-3-((7-cyclopropyl-4-((5-methyl-1H-pyrazol-3-yl)amino)quinazolin-2-
ylDamino)-8-azabicyclo|3.2.1]oct-8-yD)sulfonyl)azetindin-3-formonitrile

[2459]
[2460] The  preparation of  1-(((3-ex0)-3-((7-cyclopropyl-4-((5-methyl-1H-pyrazol-3-
ylDamino)quinazolin-2-yl)amino)-8-azabicyclo[3.2.1 ]oct-8-yDsulfonyl)azetindin-3-formonitrile
was carried out with the reference to Embodiment 213.
[2461] H NMR (400 MHz, CD30D) 6 8.04 (s, 1H), 7.26-6.93 (m, 2H), 6.50 (s, 1H), 4.58-4.37
(m, 1H), 4.31-4.18 (m, 2H), 4.18-4.07 (m, 2H), 4.06-3.95 (m, 2H), 3.71-3.58 (m, 1H), 2.32 (s,
3H), 2.17-1.71 (m, 8H), 1.34-1.25 (m, 1H), 1.19-1.03 (m, 2H), 0.94-0.75 (m, 2H).
[2462] MS m/z (ESI): 534.1[M+H]".
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[2463] Embodiment 217
[2464] 3-((3-ex0)-3-(((4-((5-methyl-1H-pyrazol-3-yl)amino)quinazolin-2-yl)amino)-9-
azabicyclo[3.3.1 non-9-y)sulfonyl)azacyclobutane-3-nitrile

Q
O=5_N CN
HN
HN N NH
T

[2465]
[2466] Step 1: preparation of tert-butyl-(3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-

yDamino)quinazolin-2-yl)amino)-9-azabicyclo[3.3.1 jnon-9-carboxylate

I?oc
HN { HN { N
Ny Boc Ny
HN_ _N._ _NH
[T

DIPEA

|
HN NYU N
| + 0
N n-BuOH, 170 °C, MW N
NH,,
[2467]

[2468] Tert-butyl-(3-exo)-3-amino-9-azabicyclo[3.3.1non-9-carboxylate (222 mg, 0.92 mmol)

and DIPEA (199 mg, 1.54 mmol) were successively added to the solution of 2-chloro-N-(5-
methyl-1H-pyrazol-3-yl)quinazolin-4-amine(200 mg, 0.77 mmol) in n-butanol (10 mL). The
mixture was then stirred at 170°C under microwave condition for 4 hours. When the reaction
was completed, the reaction mixture was extracted with cthyl acetate (15 mL x 3), and washed
with saturated sodium chloride aqueous solution (15 mL x 3). The organic phase was collected,
dried over anhydrous sodium sulfate, filtered, and concentrated under reduced pressure. The
resulting product was purified by silica gel column chromatography (dichloromethane:
methanol=95:5) to obtain the title compound as a white solid (275 mg, 77%).

[2469] MS m/z (ESI): 464.2 [M+H]".

[2470] Step 3: preparation of 3-((3-ex0)-3-(((4-((5-methyl-1H-pyrazol-3-
yDamino)quinazolin-2-yl)amino)-9-azabicyclo[3.3.1 jnon-9-yl)sulfonyl)azacy clobutane-3-

nitrile
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N
LT:DC o:é:o
N CN ’
AN HN N
N & N \
- N 1) HCl in dioxane X
+
S 0=8-0 2) DIPEA, DMF HN N\\rNH
=N ¢l |

[2471]
[2472] Tert-butyl-(3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yJamino)quinazolin-2-yl)amino)-9-
azabicyclo[3.3.1 lnon-9-carboxylate (100 mg, 0.21 mmol) was dissolved in hydrochloride 1,4-
dioxane solution(4.0 N, 5 mL). The mixture was stirred at room temperature for 30 minutes,
concentrated, and then dissolved in N,N-dimethylformamide(10 mL). DIPEA (108 mg, 0.84
mmol) was slowly added dropwise into the mixture, and the mixture was stirred at room
temperature for 10 minutes. 3-Nitrile azacyclobutane-1-sulfonylchlorine (45 mg, 0.25 mmol)
was added to the mixture, and the mixture was stirred at room temperature overnight. The
reaction mixture was concentrated under reduced pressure, and the resulting product was purified
by prep-HPLC to obtain the title compound as a white solid (30.5 mg, 29%).
[2473] 'H NMR (400 MHz, DMSO) 6= 12.09 (s, 1H), 10.04 (s, 1H), 8.24 (s, 1H), 7.45 (s, 1H),
7.33-6.42 (m, 4H), 4.79 (s, 1H), 4.01-3.79 (m, 6H), 3.74-3.67 (m, 1H), 2.15 (s, 3H), 2.09-1.57
(m, 10H).
[2474] MS m/z (ESI): 508.2 [M+H]".

[2475] Embodiment 218
[2476] 1-(((3-ex0)-3-((7-methoxyl-4-((5-methyl-1H-pyrazol-3-yl)amino)quinazolin-2-

yD(methyl)amino)-8-azabicyclo[3.2.1]oct-8-yDsulfonyl)azetindin-3-formonitrile
CN

SN

[2477]
[2478] Step 1: preparation of 2-chloro-7-methoxyl-N-(5-methyl-1H-pyrazol-3-yl)quinazolin-
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4-amine

HN
N \
S
cl _N_ _Cl
| \j/ HN_ N._ _Cl
N h DIPEA, EtOH | Nl
¥ HN. ZNH; N
N RT~50 °C
OMe
[2479] OMe

[2480] 2.4-Dichloro-7-methoxylquinazoline (497 mg, 2.17 mmol), 5-methyl-1H-pyrazol-3-
amine (221 mg, 2.28 mmol) and DIPEA (0.75 mL, 4.56 mmol) were added to anhydrous ethanol
(10 mL). The mixture was stirred at room temperature for 24 hours, heated to 50 °C, reacted
for 5 hour and then concentrated under reduced pressure to remove the solvent. The residue
was washed with the mixed solvent of ethanol- water (v/v = 1: 9, 20 mL), and filtered. The
residue was dried under reduced pressure to obtain the title compound (509 mg, 81%).

[2481] MS m/z (ESD): 290.0 [M+H]".

[2482] Step 2: preparation of Tert-butyl (3-ex0)-3-((7-methoxyl-4-((5-methyl-1H-pyrazol-3-

yDamino)quinazolin-2-yl)(methyl)amino)-8-azabicyclo[3.2.1 Joct-8-carboxylate
HN

: 5

HN
\ N )
HN N Cl HN N N
S DIPEA, n-BuOH R
/N + /N
HN
OMe

170 °C, MW

[2483] OMe
[2484] 2-Chloro-7-methoxyl-N-(5-methyl-1H-pyrazol-3-yl)quinazolin-4-amine (150 mg,
0.518 mmol), Tert-butyl (3-exo0)-3-(methylamino)-8-azabicyclo[3.2.1]oct-8-carboxylate (249
mg, 1.036 mmol) and DIPEA (0.43 mL, 2.59 mmol) were added to n-butanol (3 mL). The
mixture was heated to 170 °C with a microwave reactor, reacted for 6 hours, and concentrated
under reduced pressure to remove the solvent. The residue was purified by reverse phase
chromatography to obtain the title compound (193 mg, 75%).

[2485] MS m/z (ESI): 494.2 [M+H]".

[2486] Step 3: preparation of 1-(((3-ex0)-3-((7-methoxyl-4-((5-methyl-1H-pyrazol-3-
yDamino)quinazolin-2-yl)(methyl)amino)-8-azabicyclo[3.2.1 Joct-8-y)sulfonyl)azetindin-3-

formonitrile
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CNIp
HN HN
N N )
1) HClin dioxane N
HN ‘ NYN\

S HN. NN
AN g Do o
Cl
DIPEA, DMF
OMe 0 °C~RT
[2487] OMe

[2488] Tert-butyl (3-ex0)-3-((7-methoxyl-4-((5-methyl-1H-pyrazol-3-yl)amino)quinazolin-2-
yD(methyl)amino)-8-azabicyclo[3.2.1]oct-8-carboxylate (193 mg, 0.39 mmol) was dissolved in
4 M HCl in 1 4-dioxane (20 mL). The mixture was stirred at room temperature for 60 minutes,
and concentrated under reduced pressure to remove the solvent. The residue solid was
dissolved in anhydrous N,N-dimethylformamide (10 mL), then cooled to 0 °C, and DIPEA (1.93
mL, 11.7 mmol) and 3-cyanoazetindin-1-sulfonyl chloride (71 mg, 0.39 mmol) were
successively added thereto. The reaction mixture stirred at 0 °C for 4 hours, and concentrated
under reduced pressure to remove the solvent. The residue was purified by prep-HPLC to
obtain the title compound (97 mg, 46%).
[2489] 'H NMR (400 MHz, DMSO-ds) 5 12.11 (s, 1H), 9.77 (s, 1H), 8.23 (d, J= 8.9 Hz, 1H),
6.72 (s, 1H), 6.67 (d, J = 8.8 Hz, 1H), 6.48 (s, 1H), 5.40-5.25 (m, 1H), 4.18 (s, 2H), 4.06 (t, J =
8.6 Hz, 2H), 4.01- 3.92 (m, 2H), 3.87-3.74 (m, 4H), 2.96 (s, 3H), 2.23 (s, 3H), 2.06-1.89 (m, 4H),
1.83(d,J=5.8 Hz, 2H), 1.61 (d, /= 11.2 Hz, 2H).
[2490] MS m/z (ESI): 538.2 [M+H]".
[2491] Embodiment 219
[2492] 1-(((3-ex0)-3-((7-methoxyl-4-((5-methyl-1H-pyrazol-3-yl)amino)quinazolin-2-

yDamino)-9-azabicyclo|3.3.1non-9-yl)sulfonyl)azetindin-3-formonitrile

[2493] O
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[2494] Step 1: preparation of tert-butyl (3-exo)-3-((7-methoxyl-4-((5-methyl-1H-pyrazol-3-

yDamino)quinazolin-2-yl)amino)-9-azabicyclo[3.3.1 jnon-9-carboxylate

HN
Ny
DIPEA n-BuOH
— N — N
170 °C, MW
[2495]

[2496] 2-Chloro-7-methoxyl-N-(5-methyl-1H-pyrazol-3-yl)quinazolin-4-amine (50 mg, 0.173
mmol) and Tert-butyl (3-ex0)-3-amino-9-azabicyclo[3.3.1non-9-carboxylate oxalate (171 mg,
0.518 mmol) were added to n-butanol (10 mL). The mixture was heated to 170 °C with a
microwave reactor, reacted for 8 hours, and concentrated under reduced pressure to remove the
solvent. The residue was purified by silica gel chromatography to obtain the title compound
(68 mg, 80%).

[2497] MS m/z (ESI): 494.2 [M+H]".

[2498] Step 2: preparation of 1-(((3-ex0)-3-((7-methoxyl-4-((5-methyl-1H-pyrazol-3-

yDamino)quinazolin-2-yl)amino)-9-azabicyclo[3.3.1 non-9-yDsulfonyl)azetindin-3-

formonitrile
0 CN
\\ I/N
N E ;
? HCI in dioxane ?
— N \/\S//—Ni>‘CN P N
Cl
DIPEA, DMF
0 °C~RT
[2499] OMe OMe

[2500] Tert-butyl (3-ex0)-3-((7-methoxyl-4-((5-methyl-1H-pyrazol-3-yl)amino)quinazolin-2-
ylDamino)-9-azabicyclo|3.3.1 non-9-carboxylate (68 mg, 0.138 mmol) was dissolved in 4 M HC1
in 1,4-dioxane (15 mL). The mixture was stirred at room temperature for 60 minutes, and
concentrated under reduced pressure to remove the solvent. The residue solid was dissolved in
anhydrous N,N-dimethylformamide (10 mL), then cooled to 0 °C, and DIPEA (0.68 mL, 4.14
mmol) and 3-cyanoazetindin-1-sulfonyl chloride (25 mg, 0.138 mmol) were successively added

thereto. The reaction mixture was stirred at 0 °C for 8 hours, and concentrated under reduced
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pressure to remove the solvent. The residue was purified by prep-HPLC to obtain the title
compound (6.9 mg, 9%).
[2501] 'H NMR (400 MHz, DMSO-ds) 6 12.10 (s, 1H), 9.83 (s, 1H), 8.24 (d, J= 7.3 Hz, 1H),
6.65 (dd, J = 29.7, 20.4 Hz, 4H), 4.83 (s, 1H), 4.02 (t, J = 8.5 Hz, 2H), 3.92 (dd, J = 14.9, 8.4
Hz, 4H), 3.87-3.73 (m, 4H), 2.21 (s, 3H), 2.04 (d, J = 4.3 Hz, 3H), 1.92-1.68 (m, 7H).
[2502] MS m/z (ESI): 538.2 [M+H]".
[2503] Embodiment 220
[2504] 1-(((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrido| 3,2-d Jpyrimidin-2-

ylDamino)-8-azabicyclo|3.2.1]oct-8-yD)sulfonyl)azetindin-3-formonitrile
CN

o N
N
o:\\§/
HN— N
Na
HN_ _N. _NH
7

NN

|
[2505] Z

[2506] The preparation of 1-(((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrido|3,2-
d]pyrimidin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-yDsulfonyazetindin-3-formonitrile was
carried out with the reference to Embodiment 213.

[2507] 'H NMR (400 MHz, DMSO-ds) 6 12.61-12.05 (m, 1H), 10.86 (s, 0.2H), 9.45-9.08 (m,
0.8H), 8.40 (s, 1H), 7.82-7.49 (m, 2H), 7.20-6.96 (m, 1H), 6.93-6.59 (m, 0.8H), 6.08 (s, 0.2H),
447-427 (m, 1H), 4.22-4.11 (m, 2H), 4.10-4.01 (m, 2H), 3.99-3.88 (m, 2H), 3.87-3.74 (m, 1H),
2.26 (s, 3H), 2.14-1.79 (m, 6H), 1.76-1.57 (m, 2H).

[2508] MS m/z (ESI): 495.1[M+H]".

[2509] Embodiment 221
[2510] 1-(((3-ex0)-3-((4-((5-methylthioazole-2-yl)amino)quinazolin-2-yl)amino)-8-

azabicyclo[3.2.1]oct-8-yDsulfonyl)azetindin-3-formonitrile
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CN
O /j
n N
O:\S/

[2511]

[2512] Step 1: preparation of Tert-butyl  (3-ex0)-3-((4-((5-methylthioazole-2-
yDamino)quinazolin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-carboxylate

N B

1) HZN%}\ , 300

N. S
¢l _N_ _cl DIPEA, EtOH, 70 °C Y

| T HN.__N._NH
— 2) HZN—@BOC | ?ﬂ/
—

DIPEA, n-BuOH
[2513] 170 DC, MW

[2514] 2.4-Dichloroquinazoline (398 mg, 2.0 mmol), 5-methylthioazole-2-amine(251 mg, 2.2
mmol) and DIPEA (1 mL, 6.0 mmol) were dispersed in anhydrous ethanol (10 mL). The
resulting reaction mixture was heated to 70 °C and stirred for 24 hours. Then mixture was then
cooled to room temperature, and filtered. The yellow solid obtained was washed with a small
amount of anhydrous ethanol and dried. The crude product was dispersed in n-butanol (10 mL),
and Tert-butyl (3-ex0)-3-amino-8-azabicyclo[3.2.1]oct-8-carboxylate (452 mg, 2.0 mmol) and
DIPEA (0.33 mL, 2.0 mmol) were added thereto. The mixture was stirred at room temperature
and mixed evenly. The mixture was then transferred to a microwave reactor, heated to 170 °C,
and reacted for 3 hour. The mixture was concentrated under reduced pressure to remove the
solvent, and the crude product was purified by silica gel chromatography to obtain the title
compound as a pale yellow solid (45 mg, 5%).

[2515] MS m/z (ESI): 467.1 [M+H]".

[2516] Step 2: preparation of 1-(((3-ex0)-3-((4-((5-methylthioazole-2-yl)amino)quinazolin-2-
ylDamino)-8-azabicyclo|3.2.1]oct-8-yD)sulfonyl)azetindin-3-formonitrile
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DIPEA, DMF
[2517]

[2518] Tert-butyl  (3-ex0)-3-((4-((5-methylthioazole-2-yl)amino)quinazolin-2-yl)amino)-8-
azabicyclo[3.2.1]oct-8-carboxylate (45 mg, 0.097 mmol) was dissolved in 4 M HCI in 1,4-
dioxane (15 mL). The mixture was stirred at room temperature for 60 minutes, and
concentrated under reduced pressure to remove the solvent.  The residue solid was dissolved in
anhydrous N,N-dimethylformamide (5 mL), then cooled to 0 °C, and DIPEA (0.32 mL, 1.94
mmol) and 3-cyanoazetindin-1-sulfonyl chloride (19 mg, 0.106 mmol) were successively added
thereto. The reaction mixture was stirred at 0 °C for 5 hours, and concentrated under reduced
pressure to remove the solvent. The residue was purified by prep-HPLC to obtain the title
compound as a pale yellow solid compound (12.4 mg, 25%).
[2519] 'H NMR (400 MHz, CD;0D: CDCls, v/v= 1:2) 6 8.30 (d, J = 4.5 Hz, 1H), 7.71-7.65
(m, 1H), 7.39-7.27 (m, 2H), 7.17 (s, 1H), 4.86-4.79 (m, 1H), 4.32 (s, 2H), 4.19 (1, J = 8.5 Hz,
2H), 4.11-4.04 (m, 2H), 3.62 (ddd, J = 15.1, 8.5, 6.1 Hz, 1H), 2.45 (s, 3H), 2.32-2.16 (m, 4H),
2.09 (d, J = 7.6 Hz, 2H), 1.93-1.84 (m, 2H).
[2520] MS m/z (ESI): 511.1 [M+H]".

[2521] Embodiment 222
[2522] 1-(((3-ex0)-3-((7-chloro-4-((5-methylthioazole-2-yl)amino)quinazolin-2-yl)Jamino)-8-

azabicyclo[3.2.1]oct-8-yDsulfonyl)azetindin-3-formonitrile
CN

_<_ N

Nﬁ/S

HN N
S

N

NH

[2523] Cl
[2524] The preparation of 1-(((3-ex0)-3-((7-chloro-4-((5-methylthioazole-2-
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ylDamino)quinazolin-2-yl)amino)-8-azabicyclo[3.2.1 ]oct-8-yDsulfonyl)azetindin-3-formonitrile
was carried out with the reference to Embodiment 221.
[2525] MS m/z (ESI): 545.1 [M+H]".
[2526] Embodiment 223
[2527] 1-(((3-ex0)-3-((7-methoxyl-4-((5-methylthioazole-2-yl)amino)quinazolin-2-yl)amino)-

8-azabicyclo|3.2.1]oct-8-yD)sulfonyl)azetindin-3-formonitrile
CN

OO\\ N/j

:SI;’
/:( N
N. .S
H7\1/ N
Y

~N

NH

SN

[2528]
[2529] The preparation of 1-(((3-ex0)-3-((7-methoxyl-4-((5-methylthioazole-2-
ylDamino)quinazolin-2-yl)amino)-8-azabicyclo[3.2.1 ]oct-8-yDsulfonyl)azetindin-3-formonitrile
was carried out with the reference to Embodiment 221.
[2530] MS m/z (ESI): 541.2 [M+H]".

[2531] Embodiment 224

-

[2532] cl
[2533] Tert-butyl (3-ex0)-3-((7-chloro-4-((5-methyl-1H-pyrazol-3-yl)Jamino)quinazolin-2-
ylDamino)-8-azabicyclo|3.2.1]oct-8-carboxylate was dispersed in dichloromethane (2 mL), and
4 M HCl in 1,4-dioxane solution (20 mL) was added thereto. The mixture was stirred at room
temperature for 1.5 hours, and concentrated under reduced pressure to remove the solvent. The
residue was dried with an oil pump under reduced pressure for 10 minutes. The crude product

obtained was dissolved in anhydrous N,N-dimethylformamide(8 mL), then cooled in ice water
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bath to 0 °C, and DIPEA (1.2 mL, 7.1 mmol), dimethyl glycine (0.31 mL, 4.72 mmol) and HATU
(118 mg, 0.31 mmol) were successively added thereto with stirring. The resulting reaction
mixture was stirred at 0 °C for 60 minutes, and concentrated under reduced pressure to remove
the solvent. Tthe crude product was purified by prep-HPLC to obtain the title compound as a
white solid (20.7 mg, 21%).

[2534] 'H NMR (400 MHz, DMSO-ds)  10.12 (s, 1H), 8.33 (s, 1H), 7.31 (s, 1H), 7.17 (s, 1H),
7.13-6.86 (m, 2H), 6.60 (s, 1H), 4.52 (s, 1H), 4.42 (d, J = 3.4 Hz, 2H), 3.16 (s, 2H), 2.38-2.12
(m, 9H), 2.05-1.94 (m, 2H), 1.93-1.73 (m, 4H), 1.63-1.46 (m, 2H).

[2535] MS m/z (ESI): 469.1 [M+H]".

[2536] Embodiment 225
[2537] 2-(dimethylamine)-1-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)quinazolin-2-

yDamino)-8-azabicyclo|3.2.1]oct-8-yl)ethane-1-one
~

[2538]
[2539] The preparation of 2-(dimethylamine)-1-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-
yDamino)quinazolin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-yl)ethane-1-one was carried out with
the reference to Embodiment 224.
[2540] 'H NMR (400 MHz, DMSO-ds) 6 12.21 (s, 1H), 10.13 (s, 1H), 8.33 (s, 1H), 7.54 (t,J =
7.5 Hz, 1H), 7.27 (d, J=30.8 Hz, 1H), 7.08 (s, 1H), 6.78 (s, 1H), 6.61 (s, 1H), 4.56 (d, J=6.1
Hz, 1H), 4.48 (s, 1H), 4.32 (d, /= 5.3 Hz, 1H), 3.65 (dd, J = 32.9, 14.8 Hz, 2H), 2.53 (s, 6H),
2.25 (s, 3H), 1.94 (ddd, J=36.8, 20.0, 10.6 Hz, 6H), 1.56 (dd, J=19.2, 9.5 Hz, 2H).
[2541] MS m/z (ESI): 435.2 [M+H]".

[2542] Embodiment 226

[2543] ((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)quinazolin-2-yl)amino)-8-

azabicyclo[3.2.1]oct-8-yD)(pyridin-2-yl)methanone
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[2544]
[2545] The preparation of ((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)quinazolin-2-
ylamino)-8-azabicyclo|3.2.1]oct-8-yD)(pyridin-2-yDmethanone was carried out with the
reference to Embodiment 224.
[2546] 'H NMR (400 MHz, DMSO-ds) 6 12.29 (s, 1H), 10.80 (s, 1H), 10.33 (s, 1H), 8.61 (d, J
=43 Hz, 1H), 8.52-8.24 (m, 1H), 7.96 (td,J=7.8, 1.7 Hz, 1H), 7.73 (d, /= 7.8 Hz, 1H), 7.71-
7.57 (m, 1H), 7.52 (ddd, J=7.5,4.9, 1.0 Hz, 1H), 7.39 (d, /= 184 Hz, 1H), 7.21 (d, J=39.2
Hz, 1H), 6.60 (s, 1H), 4.74 (s, 1H), 4.69-4.44 (m, 2H), 2.27 (s, 3H), 2.12-1.69 (m, 8H).
[2547] MS m/z (ESI): 455.2 [M+H]".

[2548] Embodiment 227
[2549] ((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)quinazolin-2-yl)amino)-8-

azabicyclo[3.2.1]oct-8-yD)(pyridin-3-y)methanone
o)

N
| ~N
O
HN N
N'§
N
HN N NH
T
N

[2550]
[2551] The preparation of ((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)quinazolin-2-
ylamino)-8-azabicyclo|3.2.1]oct-8-yD)(pyridin-3-yDmethanone was carried out with the
reference to Embodiment 224.
[2552] 'H NMR (400 MHz, DMSO-ds) 6 12.25 (s, 1H), 10.36 (s, 1H), 10.05 (s, 1H), 8.78-8.62
(m, 2H), 8.34 (d, J = 29.6 Hz, 1H), 7.90 (d, J = 7.0 Hz, 1H), 7.62-7.48 (m, 2H), 7.31 (dd, J =
19.3, 8.1 Hz, 1H), 7.12 (s, 1H), 6.60 (s, 1H), 4.68 (d, J= 4.8 Hz, 1H), 4.53 (d, J= 9.2 Hz, 1H),
4.02(d,J=3.1 Hz, 1H), 2.25 (s, 3H), 2.16-1.48 (m, SH).
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[2553] MS m/z (ESI): 455.2 [M+H]".
[2554] Embodiment 228
[2555] ((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)quinazolin-2-yl)amino)-8-

azabicyclo[3.2.1]oct-8-yD)(pyridin-4-yl)methanone
N
N

?@

> N

[2556]
[2557] The preparation of ((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)quinazolin-2-
ylamino)-8-azabicyclo|3.2.1]oct-8-yD)(pyridin-4-yDmethanone was carried out with the
reference to Embodiment 224.
[2558] 'H NMR (400 MHz, DMSO-ds) 6 12.23 (s, 1H), 10.21 (s, 1H), 8.70 (d, J= 5.5 Hz, 2H),
832 (dd, J=28.3, 8.1 Hz, 1H), 7.59-7.51 (m, 1H), 7.45 (d, J = 1.8 Hz, 2H), 7.36-7.22 (m, 1H),
7.09 (t,J="74Hz, 1H), 6.86 (s, 1H), 6.59 (s, 1H), 4.67 (d, J=4.9 Hz, 1H), 4.61-4.44 (m, 1H),
394 (d,J=1.9 Hz, 1H), 2.24 (s, 3H), 2.09-1.53 (m, 8H).
[2559] MS m/z (ESI): 455.2 [M+H]".

[2560] Embodiment 229
[2561] 1-((3-ex0)-3-((4-((5-methylthioazole-2-yl)amino)quinazolin-2-yl)amino)-8-
azabicyclo[3.2.1]oct-8-y1)-2- morpholinoethane-l-one

O { \_/
Iy
\Y

HN

Y

[2562]
[2563] The preparation of 1-((3-ex0)-3-((4-((5-methylthioazole-2-yl)amino)quinazolin-2-
ylamino)-8-azabicyclo|3.2.1]oct-8-y1)-2-morpholinocthane-1-one was carried out with the
reference to Embodiment 224.

[2564] MS m/z (ESI): 494.2 [M+H]".
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[2565] Embodiment 230
[2566] 2-(methylamino)-1-((3-ex0)-3-((4-((5-methylthioazole-2-yl)amino)quinazolin-2-

ylamino)-9-azabicyclo[3.3.1 non-9-yl)ethane-1-one
O

N)J/\N/

— H
NS

H\N( N NH
Y

N
[2567]

[2568] The  preparation of  2-(methylamino)-1-((3-ex0)-3-((4-((5-methylthioazole-2-
yDamino)quinazolin-2-yl)amino)-9-azabicyclo[3.3.1 jnon-9-yl)ethane-1-one was carried out
with the reference to Embodiment 224.

[2569] MS m/z (ESI): 452.2 [M+H]".

[2570] Embodiment 231
[2571] 2,2-difluoro-1-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)quinazolin-2-

yDamino)-8-azabicyclo|3.2.1]oct-8-yl)ethane-1-one

F
(@)
F
HN
N'§ { 7
HN N NH
T

N

[2572]
[2573] Tert-butyl (3-¢x0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)quinazolin-2-yl)amino)-8-
azabicyclo[3.2.1]oct-8-carboxylate (100 mg, 0.222 mmol) was dissolved in 4M HCI in 1,4-
dioxane solution (10 mL). The mixture was stirred at room temperature for 30 minutes and
concentrated under reduced pressure to remove the solvent. The residue was dissolved in
anhydrous N,N-dimethylformamide (10 mL), then cooled to 0 °C, and DIPEA (0.73 mL, 4.44
mmol) was added thercto. The mixture was mixed evenly and the mixture (pre-dissolved in 1
mL dry N,N-dimethylformamide for 10 minutes reaction) of difluoroacetic acid (0.023 mL,
0.233 mmol) and HATU (169 mg, 4.44 mmol) were added thereto. The reaction mixture was

stirred at 0 °C for 1 hour, and concentrated under reduced pressure to remove the solvent. The
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residue was purified by reverse phase HPLC to obtain the title compound (48.9 mg, 52%).
[2574] 'H NMR (400 MHz, MeOD-ds) 6 7.99 (d, J = 7.7 Hz, 1H), 7.56-7.44 (m, 1H), 7.40-
7.19 (m, 1H), 7.13-7.03 (m, 1H), 6.55 (d, J= 4.7 Hz, 1H), 6.33 (t,J = 53.6 Hz, 1H), 4.57 (s, 2H),
4.46-4.40 (m, 1H), 2.18 (d, J = 33.6 Hz, 3H), 2.09-1.75 (m, 6H), 1.56 (1, J = 12.1 Hz, 2H).
[2575] MS m/z (ESI): 428.1 [M+H]".
[2576] Embodiment 232
[2577] N4-(5-methyl-1H-pyrazol-3-yl)-N2-((3-ex0)-8-(pyridin-3-ylsulfonyl)-8-

azabicyclo[3.2.1]oct-3-yl)quinazolin-2,4-diamine

N
o
ogg X
HN
N )
HN N NH
T
N

[2578]
[2579] Tert-butyl (3-cx0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)quinazolin-2-yl)amino)-8-
azabicyclo[3.2.1]oct-8-carboxylate (100 mg, 0.222 mmol) was dissolved in 4M HCI in 1,4-
dioxane solution (10 mL). The mixture was stirred at room temperature for 30 minutes, and
concentrated under reduced pressure to remove the solvent. The residue was dissolved in
anhydrous N,N-dimethylformamide (10 mL), then cooled to 0 °C, and DIPEA (0.73 mL, 4.44
mmol) and 3-pyridinsulfonyl chloride hydrochloride (50 mg, 0.233 mmol) were successively
added thereto. The reaction mixture was stirred at O °C for 0.5 hour, and concentrated under
reduced pressure to remove the solvent. The residue was purified by reverse phase HPLC to
obtain the title compound (20.5 mg, 19%).
[2580] 'H NMR (400 MHz, DMSO-ds) 6 8.98 (d, J = 2.0 Hz, 1H), 8.76 (dd, J = 4.8, 1.4 Hz,
1H), 8.27-8.19 (m, 1H), 8.14-8.01 (m, 1H), 7.60-7.44 (m, 2H), 7.29 (ddd, J = 15.0, 9.9, 4.2 Hz,
1H), 7.07 (t, J = 7.4 Hz, 1H), 6.58-6.39 (m, 1H), 4.30 (dd, J = 6.0, 2.6 Hz, 3H), 2.17 (s, 3H),
2.08-1.95 (m, 2H), 1.74 (dd, J = 16.7, 6.2 Hz, 2H), 1.64 (dd, J= 17.3, 6.7 Hz, 2H), 1.43-1.32 (m,
2H).
[2581] MS m/z (ESI): 491.1 [M+H]".
[2582] Embodiment 233
[2583] N2-((3-ex0)-8-((2-methoxylethyl)sulfonyl)-8-azabicyclo[3.2.1]oct-3-y1)-N4-(5-

319

Date Recgue/Date Received 2021-05-28



CA 03121408 2021-05-28

methyl-1H-pyrazol-3-yl)quinazolin-2,4-diamine
/

0
oC:)\\ ///

[2584]
[2585] Tert-butyl (3-¢x0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)quinazolin-2-yl)amino)-8-
azabicyclo[3.2.1]oct-8-carboxylate (100 mg, 0.222 mmol) was dissolved in 4M HCI in 1,4-
dioxane solution (10 mL). The mixture was stirred at room temperature for 30 minutes, and
concentrated under reduced pressure to remove the solvent. The residue was dissolved in
anhydrous N,N-dimethylformamide (10 mL), then cooled to 0 °C, and DIPEA (0.73 mL, 4.44
mmol) and 2-methoxylethane-1-sulfonyl chloride (37 mg, 0.233 mmol) were successively added
thereto. The reaction mixture was stirred at 0 °C for 2 hours, and concentrated under reduced
pressure to remove the solvent. The residue was purified by reverse phase HPLC to obtain the
title compound (25.1 mg, 43%).
[2586] 'H NMR (400 MHz, DMSO-ds) & 8.31 (s, 1H), 7.64 (s, 1H), 7.41 (s, 1H), 7.24 (dd, J =
23.8, 8.5 Hz, 1H), 6.61 (s, 1H), 4.49-4.43 (m, 1H), 4.26 (s, 2H), 3.76 (t, J= 6.2 Hz, 2H), 3.43-
3.29 (m, 5H), 2.32 (s, 3H), 2.11-1.86 (m, 6H), 1.74 (t,J = 13.5 Hz, 2H).
[2587] MS m/z (ESI): 472.2 [M+H]".

[2588] Embodiment 234

[2589] N2-((3-ex0)-8-(2-fluoroethyl)-8-azabicyclo[3.2.1]oct-3-yI)-N4-(5-methyl-1H-pyrazol-

3-yDquinazolin-2,4-diamine

[2590]
[2591] Tert-butyl (3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)quinazolin-2-yl)amino)-8-
azabicyclo[3.2.1]oct-8-carboxylate (100 mg, 0.222 mmol) was dissolved in 4M HCI in 1,4-
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dioxane solution (10 mL). The mixture was stirred at room temperature for 30 minutes, and
concentrated under reduced pressure to remove the solvent. The residue was dissolved in
anhydrous N,N-dimethylformamide (5 mL), and anhydrous potassium carbonate (184 mg, 1.33
mmol) and 1-bromine-2-fluoroethane (50 mg, 0.233 mmol) were successively added thereto.
The reaction mixture was stirred at 40 °C for 19 hours, and concentrated under reduced pressure
to remove the solvent. The residue was purified by reverse phase HPLC to obtain the title
compound (27.3 mg, 31%).

[2592] 'H NMR (400 MHz, DMSO-ds) 6 8.15 (d, J = 17.8 Hz, 1H), 7.56 (s, 1H), 7.35 (d, J =
445 Hz, 1H), 7.11 (s, 1H), 6.71 (s, 1H), 4.64-4.45 (m, 2H), 4.33-4.19 (m, 1H), 3.35 (s, 2H),
2.91-2.68 (m, 2H), 2.32 (s, 3H), 2.11-1.56 (m, 8H).

[2593] MS m/z (ESI): 396.2 [M+H]".

[2594] Embodiment 235
[2595] 3-((3-ex0)-3-((7-chloro-4-((5-(hy droxymethyl)-1H-pyrazol-3-yl)amino)quinazolin-2-
yD(methyl)amino)-9-azabicyclo[3.3.1 non- 9-yl)propionitn'le

i &
%

[2596]
[2597] Step 1: preparation of (3-((2,7-dichloroquinazolin-4-yl)amino)-1H-pyrazol-5-
yl)methanol
HO
H!\l \
Cl N Cl N
Y OH 3
N + DIPEA, dioxane HN._ _N_ _CI
f( o
H,N™ N 7
Cl
[2598] cl

[2599] 2.4,7-Trifluoroquinazoline(300 mg, 1.29 mmol), (3-amino-1H-pyrazol-5-yl)methanol
(180 mg, 1.55 mmol) nand DIPEA (500 mg, 3.87 mmol) were added to 1,4-dioxanc (5 mL).

321

Date Recgue/Date Received 2021-05-28



CA 03121408 2021-05-28

The mixture was mixed evenly and the reaction was carried out at room temperature overnight.
Then the mixture was concentrated under reduced pressure, and the crude product obtained was
added to methanol (5 mL), and filtered. The solid was dried to obtain the title compound as a
white solid (350 mg, 87 %)

[2600] MS m/z (ESD): 310.0 [M+H]".

[2601] Step 2: preparation of tert-butyl (3-exo)-3-((7-chloro-4-((5-(hydroxymethyl)-1H-

pyrazol-3-yhamino)quinazolin-2-yl)(methyl)amino)-8-azabicyclo[3.2.1]oct-8-carboxylate
HO HO

QC
HN HN
N ) N
NS 0C NS
HN NYCI . DIPEA, n-BuOH HN N\ N
| T rnoe |
N 150 °C ~N
HN
[2602] Cl Cl

[2603] (3-((2,7-Dichloroquinazolin-4-yl)amino)-1H-pyrazol-5-yl)methanol (150 mg, 0.49
mmol), Tert-butyl (3-exo)-3-(methylamino)-9-azabicyclo|3.3.1]non-9-carboxylate (150 mg,
0.58 mmol) and DIPEA (190 mg, 1.47 mmol) were added to n-butanol (2 mL). The mixture
was mixed evenly, heated to 150 °C under microwave condition, and reacted for 10 hour. The
mixture was then cooled down to room temperature,and concentrated under reduced pressure.
The crude product obtained was purified by flash silica gel chromatography to obtain the target
product as a white solid (140 mg, 55 %).

[2604] MS m/z (ESI): 528.2 [M+H]".

[2605] Step 3: preparation of 3-((3-ex0)-3-((7-chloro-4-((5-(hydroxymethyl)-1H-pyrazol-3-
yDamino)quinazolin-2-yl)(methyl)amino)-9-azabicyclo[3.3.1 jnon-9-yl)propionitrile

CN
HO /CN HO H

HN N HN N

) \ / \

N N

HN N N 1) HCl in dioxane HN N N

D |
N N

Y

~

2) AN, DIPEA, MeQOH

a) o Cl
[2606] Hydrochloride dioxane(4N, 2 mL) was slowly added dropwise into the solution of tert-
butyl (3-ex0)-3-((7-chloro-4-((5-(hydroxymethyl)- 1 H-pyrazol-3-yl)amino)quinazolin-2-
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yD(methyl)amino)-8-azabicyclo[3.2.1]oct-8-carboxylate (140 mg, 0.27 mmol) in methanol (10
mL). The reaction was carried out at room temperature for 2 hours, and the reaction mixture
was concentrated under reduced pressure. The crude product obtained was dissolved in
methanol (15 mL), and DIPEA (0.5 mL) and acrylonitrile (25 mg, 0.46 mmol) were separately
added thereto at room temperature. The reaction was carried out at room temperature for 1
hour. The reaction mixture was concentrated under reduced pressure, and purified by prep-
HPLC to obtain the title compound as a white solid (22 mg, 20 %).

[2607] 'H NMR (400 MHz, DMSO-ds) 6 12.41 (s, 1H), 10.02 (s, 1H), 8.35 (d, J = 8.4 Hz, 1H),
7.28 (s, 1H), 7.06 (d, J = 8.4 Hz, 1H), 6.52-6.54 (m, 1H), 5.53-5.55 (m, 1H), 5.25 (s, 1H), 4.46
(t,J= 5.2 Hz, 2H), 3.31-2.87 (m, 7H), 2.66-2.59 (m, 2H), 2.08-1.87 (m, 5 H), 1.60-1.41 (m, 5H).
[2608] MS m/z (ESI): 481.2 [M+H]".

[2609] Embodiment 236
[2610] 3-((3-ex0)-3-((7-chloro-4-((5-(hy droxymethyl)-1H-pyrazol-3-yl)amino)quinazolin-2-

yD(methyl)amino)-8-azabicyclo[3.2.1]oct-8-yDpropionitrile
HO

CN
HN { N
N

[2611] Cl
[2612] The preparation of 3-((3-ex0)-3-((7-chloro-4-((5-(hydroxymethyl)-1H-pyrazol-3-
yDamino)quinazolin-2-yl)(methyl)amino)-8-azabicyclo[3.2.1 Joct-8-yD)propionitrile was carried
out with the reference to Embodiment 235.
[2613] 'H NMR (400 MHz, DMSO-ds) 5 12.45 (s, 1H), 10.08 (d, /= 8.8 Hz, 1H), 8.36 (d, J =
8.8 Hz, 1H), 7.29 (s, 1H), 7.07 (d, J = 8.8 Hz, 1H), 6.62-6.54 (m, 1H), 5.27-5.11 (m, 2H), 4.50
(d, J=5.6 Hz, 2H), 3.31-2.27 (m, 2H), 2.94 (d, /= 16.0 Hz, 3H), 2.67-2.58 (m, 4H), 1.92-1.81
(m, 4H), 1.71-1.62 (m, 2H), 1.39-1.23 (m, 2H).
[2614] MS m/z (ESI): 467.2 [M+H]".
[2615] Embodiment 237
[2616] 1-(((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno[2,3-d jpyrimidin-2-
ylDamino)-8-azabicyclo|3.2.1]oct-8-yD)sulfonyl)azetindin-3-formonitrile
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[2617] S
[2618] Tert-butyl (3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno|2,3-d]pyrimidin-2-
ylamino)-8-azabicyclo|3.2.1]oct-8-carboxylate (200 mg, 0.439 mmol) was dissolved in 4M HC1
in 1,4-dioxane solution (20 mL). The mixture was stirred at room temperature for 30 minutes,
and concentrated under reduced pressure to remove the solvent. The residue was dissolved in
anhydrous N,N-dimethylformamide (10 mL), then cooled to 0 °C, and DIPEA (1.45 mL, 8.78
mmol) and 3-cyanoazetindin-1-sulfonyl chloride (95 mg, 0.527 mmol) were successively added
thereto. The reaction mixture was stirred at 0 °C for 16.5 hours, and concentrated under reduced
pressure to remove the solvent. The residue was purified by reverse phase HPLC to obtain the
title compound (70 mg, 32%).
[2619] 'H NMR (400 MHz, MeOD-dy) 6 7.37 (d, J = 6.0 Hz, 1H), 6.94 (d, J = 6.0 Hz, 1H),
6.25 (s, 1H), 4.44-4.34 (m, 1H), 4.26 (s, 2H), 4.16 (t, J = 8.5 Hz, 2H), 4.12-4.05 (m, 2H), 3.57
(ddd, /=153,8.7, 6.5 Hz, 1H), 2.31 (s, 3H), 2.23-2.10 (m, 4H), 2.01 (d, /=7.4 Hz, 2H), 1.73
(dd, J=18.2, 7.1 Hz, 2H).
[2620] MS m/z (ESI): 500.1 [M+H]".
[2621] Embodiment 238
[2622] 3-((3-ex0)-3-(((4-((5-methyl-1H-pyrazol-3-y)amino)thieno[2,3-d |pyrimidin-2-

yDamino))-9-azabicyclo|[3.3.1non-9-yD)sulfonyl)azacyclobutane-3-nitrile

[2623]
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;§N
N

I
=0

| 7
N CN
AN HN N
N\ & l\i \
N 1) HCl in dioxane X
HN_ _N. _NH + HN__N__NH
T

Boc 0=

| 0=5=0 2) DIPEA, DMF

[2624] S \_g

[2625] Tert-butyl-(3-ex0)-3-((7-((5-methyl-1H-pyrazol-3-y)amino)thieno[2,3-d Jpyrimidin-2-
yDamino)-9-azabicyclo|3.3.1non-9-carboxylate (100 mg, 0.21 mmol) was dissolved in
hydrochloride 1,4-dioxane solution (4.0 N, 5mL). The mixture was stirred at room temperature
for 30 minutes, concentrated, and then dissolved in N,N-dimethylformamide (10 mL). DIPEA
(108 mg, 0.84 mmol) was slowly added dropwise into the mixture, and the mixture was stirred
at room temperature for 10 minutes. 3-Nitrile azacyclobutane-1-sulfonylchlorine (45 mg, 0.25
mmol) was added to the mixture, and the mixture was stirred at room temperature overnight.
The reaction mixture was concentrated under reduced pressure, and the resulting product was
purified by prep-HPLC to obtain the title compound as a white solid (14.4 mg, 13%).
[2626] 'H NMR (400 MHz, DMSO) 6 = 12.02 (s, 1H), 9.81 (s, 1H), 7.61 (s, 1H), 6.90 (s, 1H),
6.59 (d, J = 57.6 Hz, 2H), 4.74 (s, 1H), 3.96 (t, J = 8.4 Hz, 2H), 3.85 (dd, J = 16.8 Hz, 6.4, 4H),
3.75-3.67 (m, 1H), 2.14 (s, 3H), 2.00 (d, J = 8.4 Hz, 2H), 1.87-1.60 (m, 8H).
[2627] MS m/z (ESD): 514.1 [M+H]".
[2628] Embodiment 239

[2629] 1-(((3-ex0)-3-(methyl(4-((5-methyl-1H-pyrazol-3-yl)amino)thieno[2,3-d Jpyrimidin-2-

ylamino)-9-azabicyclo|3.3.1 non-9-yl)sulfonyl)azacyclobutane-3-nitrile

[2630]
[2631] Step 1: preparation of tert-butyl-(3-exo)-3-(methyl(4-((5-methyl-1H-pyrazol-3-
yDamino)thieno|2,3-d Jpyrimidin-2-yl)amino)-9-azabicyclo[3.3.1 jnon-9-carboxylate
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I|30c:

HN— HN— N
Nx Boc Ny

I

N DIPEA, n-BuOH N

‘
160 °C, MW
HN

[2632]

[2633] Tert-butyl-(3-ex0)-3-(methylamino)-9-azabicyclo[3.3.1|non-9-carboxylate (287 mg,
1.13 mmol) and DIPEA (242 mg, 1.88 mmol) were successively added to the solution of 2-
chloro-N-(5-methyl-1H-pyrazol-3-yl)thieno|2,3-d Jpyrimidin-4-amine(250 mg, 0.94 mmol) in n-
butanol (10 mL). The mixture was stirred at 160°C under microwave condition for 15 hours.
When the reaction was completed, the reaction mixture was extracted with ethyl acetate (15 mL
x 3), and washed with saturated sodium chloride aqueous solution (15 mL x 3). The organic
phase was collected, dried over anhydrous sodium sulfate, filtered and concentrated under
reduced pressure. The resulting product was purified by silica gel column chromatography
(dichloromethane: methanol=98:2) to obtain the title compound as pale white solid (228 mg,
50%).

[2634] MS m/z (ESI): 484.2 [M+H]".

[2635] Step 2: preparation of 1-(((3-ex0)-3-(methyl(4-((5-methyl-1H-pyrazol-3-
yDamino)thieno|2,3-d Jpyrimidin-2-yl)amino)-9-azabicyclo[3.3.1 jnon-9-
yDsulfonyl)azacyclobutane-3-nitrile

CN
N
I?oc O:é:O
N CN
HN HN N
" S i
N N
N 1) HCl in dioxane X
HN_ _N_ _N +
B > 0=5=0 2) DIPEA, DMF HN__ N N
1
\ =N Cl | N
S \
[2636] s

[2637] Tert-butyl-(3-ex0)-3-(methyl1(4-((5-methyl-1 H-pyrazol-3-yl)amino)thieno[2,3-
d]pyrimidin-2-yl)amino)-9-azabicyclo[3.3.1 jnon-9-carboxylate (100 mg, 0.21 mmol) was
dissolved in hydrochloride 1,4-dioxane solution (4.0N, 5mL). The mixture was stirred at room

temperature for 30 minutes, concentrated, and then dissolved in N,N-dimethylformamide(10
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mL). DIPEA (108 mg, 0.84 mmol) was slowly added dropwise into the mixture, and the
mixture was stirred at room temperature for 10 minutes. 3-Nitrile azacyclobutane-1-
sulfonylchlorine (45 mg, 0.25 mmol) was added to the mixture, and the mixture was stirred at
room temperature overnight. The reaction mixture was concentrated under reduced pressure,
and the resulting product was purified by prep-HPLC to obtain the title compound as a white
solid (46.0 mg, 42%).
[2638] 'H NMR (400 MHz, DMSO) 6 = 12.09 (s, 1H), 9.79 (s, 1H), 7.68 (d, J = 6.0 Hz, 1H),
7.02(d,J=6.0 Hz, 1H), 6.43 (s, 1H), 5.77 (s, 1H), 3.98 (dt, J = 14.4, 8.4 Hz, 6H), 3.84-3.74 (m,
1H), 2.90 (s, 3H), 2.22 (s, 3H), 2.13-1.61 (m, 10H).
[2639] MS m/z (ESI): 528.2 [M+H]".
[2640] Embodiment 240
[2641] 1-(((3-ex0)-3-(methyl{(6-methyl-4-((5-methyl-1H-pyrazol-3-yl)amino)thieno|2,3-
d]pyrimidin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-yD)sulfonyl)azetindin-3-formonitrile

CN
\Y /N
:\S

[2642]
[2643] Step 1: preparation of  tert-butyl (3-exo)-3-(methyl{(6-methyl-4-((5-methyl-1H-
pyrazol-3-y)amino)thieno|2,3-d Jpyrimidin-2-yl)amino)-8-azabicyclo[3.2.1 Joct-8-carboxylate

H!\l \
N« H/N \
N
DIPEA, n-BuOH

N_ N
170 °C, MW N
N

HN

[2644]
[2645] 2-Chloro-6-methyl-N-(5-methyl-1H-pyrazol-3-yDthieno[2,3-d |pyrimidin-4-amine
(150 mg, 0.536 mmol) and Tert-butyl (3-ex0)-3-(methylamino)-8-azabicyclo[3.2.1]oct-8-
carboxylate (257 mg, 1.072 mmol) were added to n-butanol (10 mL). The mixture was heated

to 170 °C with a microwave reactor, reacted for 8 hours, and concentrated under reduced pressure
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to remove the solvent. The residue was dissolved in dichloromethane. The mixture was
successively washed with saturated sodium bicarbonate aqueous solution and saturated sodium
chloride aqueous solution. The organic phase was dried over anhydrous sodium sulfate, filtered,
concentrated, and purified by silica gel chromatography to obtain the title compound (73 mg,
28%).

[2646] MS m/z (ESI): 484.2 [M+H]".

[2647] Step 2: preparation of 1-(((3-ex0)-3-(methyl(6-methyl-4-((5-methyl-1H-pyrazol-3-
yDamino)thieno|2,3-d Jpyrimidin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-yDsulfonyl)azetindin-

HN

N'é @ 1) H

HN. _N. N
T 2)

O
\\S/'—Ni>‘CN
/

3-formonitrile

Clin dioxane
0O

Cl
DIPEA, DMF
[2648] 0 OC"‘RT
[2649] Tert-butyl (3-ex0)-3-(methyl(6-methyl-4-((5-methyl-1 H-pyrazol-3-

yDamino)thieno|2,3-d Jpyrimidin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-carboxylate (73 mg,
0.151 mmol) was dissolved in 4 M HCI in 1,4-dioxane (20 mL). The mixture was stirred at
room temperature for 30 minutes, and concentrated under reduced pressure to remove the solvent.
The residue solid was dissolved in anhydrous N,N-dimethylformamide (10 mL), then cooled to
0 °C, and DIPEA (0.75 mL, 4.53 mmol) and 3-cyanoazetindin- 1-sulfonyl chloride (30 mg, 0.166
mmol) were successively added thereto. The reaction mixture was stirred at 0 °C for 4.5 hour,
and concentrated under reduced pressure to remove the solvent. The residue was purified by
prep-HPLC to obtain the title compound (31.5 mg, 40%).
[2650] 'H NMR (400 MHz, DMSO-ds) & 12.06 (s, 1H), 9.66 (s, 1H), 7.35 (s, 1H), 6.48 (s, 1H),
5.31-5.15 (m, 1H), 4.18 (d, J = 1.0 Hz, 2H), 4.06 (t, J = 8.6 Hz, 2H), 4.00-3.91 (m, 2H), 3.80
(ddd, J=12.8, 8.9, 6.5 Hz, 1H), 2.90 (s, 3H), 2.40 (s, 3H), 2.22 (s, 3H), 2.07-1.99 (m, 2H), 1.95
(dd, J=18.2, 7.0 Hz, 2H), 1.88-1.79 (m, 2H), 1.62 (dd, J = 11.8, 4.1 Hz, 2H).
[2651] MS m/z (ESI): 528.2 [M+H]".

[2652] Embodiment 241
[2653] 1-(((3-ex0)-3-(methyl(4-((5-methyl-1H-pyrazol-3-yl)amino)thieno[2,3-d Jpyrimidin-2-
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ylDamino)-8-azabicyclo|3.2.1]oct-8-yD)sulfonyl)azetindin-3-formonitrile
CN
0
H Y N
[2654] Lg

NS
N
[2655] Step 1: preparation of Tert-butyl (3-ex0)-3-(methyl(4-((5-methyl-1H-pyrazol-3-

yDamino)thieno|2,3-d jpyrimidin-2-yl)amino)-8-azabicyclo[3.2.1 ]oct-8-carboxylate

c
HN
Ny “N'Nj
C J
DIPEA, n-BuOH
HN N\\(N\
~N

HN N cl +
T
~N 170 °C, MW

HN \

[2656] L s s

[2657] 2-Chloro-N-(5-methyl-1H-pyrazol-3-yl)thieno[2,3-d|pyrimidin-4-amine (100 mg,
0.376 mmol) and tert-butyl (3-exo)-3-(methylamino)-8-azabicyclo[3.2.1]oct-8-carboxylate (181
mg, 0.752 mmol) were added to n-butanol (3 mL). The mixture was heated by a microwave
reactor to 170 °C, reacted for 18 hours, and concentrated under reduced pressure to remove the
solvent. The residue was used directly in the next step.

[2658] MS m/z (ESI): 470.2 [M+H]".

[2659] Step 2:  preparation of  1-(((3-ex0)-3-(methyl(4-((5-methyl-1H-pyrazol-3-
yDamino)thieno|2,3-d Jpyrimidin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-yDsulfonyl)azetindin-

3-formonitrile

HN
N’\
NS

[2660]
[2661] Tert-butyl (3-ex0)-3-(methyl(4-((5-methyl-1H-pyrazol-3-yl)amino)thieno|2,3-

d]pyrimidin-2-yl)amino)-8-azabicyclo[3.2.1 ]oct-8-carboxylate was dissolved in 4 M HCl in 1,4-
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dioxane (20 mL). The mixture was stirred at room temperature for 30 minutes, and
concentrated under reduced pressure to remove the solvent. The residue was purified by
reverse phase chromatography to obtain 117 mg white solid.
[2662] The white solid was dissolved in anhydrous N,N-dimethylformamide (10 mL), then
cooled to 0 °C, and DIPEA (0.14 mL, 0.632 mmol) and 3-cyanoazetindin-1-sulfonyl chloride (57
mg, 0.316 mmol) were successively added thereto. The reaction mixture was stirred at 0 °C for
17 hours, and concentrated under reduced pressure to remove the solvent. The residue was
purified by prep-HPLC to obtain the title compound (16.4 mg, 10%).
[2663] 'H NMR (400 MHz, MeOD-dy) 6 7.37 (d, J = 5.9 Hz, 1H), 6.98 (d, J = 5.7 Hz, 1H),
6.40 (s, 1H), 5.40-5.28 (m, 1H), 4.31-4.24 (m, 2H), 4.17 (1, J = 8.5 Hz, 2H), 4.11-4.04 (m, 2H),
3.57(ddd, J = 15.4, 8.9, 6.7 Hz, 1H), 3.04 (s, 3H), 2.31 (s, 3H), 2.17 (dd, J = 8.6, 3.3 Hz, 2H),
2.11-2.01 (m, 2H), 2.00-1.92 (m, 2H), 1.75 (ddd, J = 10.8, 4.3, 2.7 Hz, 2H).
[2664] MS m/z (ESI): 514.1 [M+H]".
[2665] Embodiment 242
[2666] 2-(dimethylamine)-1-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno[2,3-

d]pyrimidin-2-yl)amino)-9-azabicyclo[3.3.1 non-9-yl)ethane-1-one

0
N/
/
[2667]
o
?OC Y\T/
H!\l { N H!\l { N
Na Ny
O | 1)HClin dioxane
HN._N.__NH N HN._N.__NH
S " HOJ\/ ™ 2) HATU, DIPEA, DMF, 0 °C S
=N N
\ \
[2668] s S

[2669] Tert-butyl-(3-ex0)-3-((7-((5-methyl-1H-pyrazol-3-y)amino)thieno[2,3-d Jpyrimidin-2-
yDamino)-9-azabicyclo|3.3.1non-9-carboxylate (100 mg, 0.21 mmol) was dissolved in
hydrochloride 1,4-dioxane solution(4.0 N, 5mL). The mixture was stirred at room temperature

for 30 minutes, concentrated, and then 2-(7-oxide benzotriazole)-N,N,N',N'-tetramethylurca
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hexafluorophosphate (120 mg, 0.32 mmol), was added to the mixture. The mixture was then
dissolved in N,N-dimethylformamide (5 mL), and DIPEA (108 mg, 0.84 mmol) was slowly
added dropwise thereto. The mixture was then stirred under ice water bath for 10 minutes,
dimethyl glycine (24 mg, 0.23 mmol) was added thereto and the mixture was stirred for another
1 hour. The reaction mixture was concentrated under reduced pressure, and the resulting
product was purified by prep-HPLC to obtain the title compound as a white solid (17.1 mg, 18 %).
[2670] 'H NMR (400 MHz, DMSO) 6= 12.00 (s, 1H), 9.80 (s, 1H), 7.61 (s, 1H), 6.98-6.45 (m,
3H), 4.76 (s, 1H), 4.59 (s, 1H), 4.27 (s, 1H), 3.30 (s, 6H), 3.05 (s, 2H), 2.16 (s, 3H), 2.14 (s, 2H),
2.07-1.92 (m, 2H), 1.86-1.40 (m, 6H).

[2671] MS m/z (ESD): 455.2 [M+H]".

[2672] Embodiment 243
[2673] 2-(dimethylamine)-1-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno[2,3-

d]pyrimidin-2-yl)amino)-8-azabicyclo|[3.2.1]oct-8-yl)ethane-1-one

0
HJ;J/ N
N\
HN

N
NH
e
=N
[2674] S
Boc
o)
HN { N I
N« H/N { N
O | 1)HClin dioxane NX
N
+ HO ™ 2) HATU, DIPEA, DMF, 0°C HN__N__NH
N
[2675] s

[2676] Tert-butyl-(3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-y)amino)thieno[2,3-d jpyrimidin-2-
ylDamino)-8-azabicyclo|3.2.1]oct-8-carboxylate (40 mg, 0.09 mmol) was dissolved in
hydrochloride 1,4-dioxane solution(4.0 N, 2 mL). The mixture was stirred at room temperature
for 30 minutes, concentrated, and then 2-(7-oxide benzotriazole)-N,N,N',N'-tetramethylurca
hexafluorophosphate (51 mg, 0.13 mmol) was added to the mixture. The mixture was then
dissolved in N,N-dimethylformamide (5 mL), and DIPEA (46 mg, 0.36 mmol) was slowly added

dropwise thereto. The mixture was then stirred under ice water bath for 10 minutes. Dimethyl
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glycine (10 mg, 0.1 mmol) was added thereto and the mixture was stirred for another 1 hour.
The reaction mixture was concentrated under reduced pressure, and the resulting product was
purified by prep-HPLC to obtain the title compound as a white solid (4.4 mg, 11 %).

[2677] 'H NMR (400 MHz, DMSO) 5= 12.08 (s, 1H), 9.88 (s, 1H), 7.65 (s, 1H), 7.11-6.46 (m,
3H), 4.47 (d, J = 30.0 Hz, 3H), 3.06 (s, 2H), 2.21 (s, 9H), 2.04-1.66 (m, 6H), 1.62-1.44 (m, 2H).
[2678] MS m/z (ESD): 441.2 [M+H]".

[2679] Embodiment 244
[2680] 1-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno|2,3-d pyrimidin-2-

ylDamino)-8-azabicyclo[3.2.1]oct-8-y1)-2-morpholinoethane- 1 -one

[2681]

Boc o
| N

N N hil OO

N ) HN— N

HN__N__NH LO 1) HCl in dioxane NX
| N * HO 2) HATU, DIPEA, DMF, 0°C HN._N__NH
_N | jN/
\ g \ P
[2682] s

[2683] Tert-butyl-(3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-y)amino)thieno[2,3-d jpyrimidin-2-
ylDamino)-8-azabicyclo|3.2.1]oct-8-carboxylate (40 mg, 0.09 mmol) was dissolved in
hydrochloride 1,4-dioxane solution (4.0 N,2mL). The mixture was stirred at room temperature
for 30 minutes, concentrated, and then 2-(7-oxide benzotriazole)-N,N,N',N'-tetramethylurca
hexafluorophosphate (51 mg, 0.13 mmol) was added to the mixture. The mixture was dissolved
in N,N-dimethylformamide (5 mL). DIPEA (46 mg, 0.36 mmol) was slowly added dropwise
into the mixture, and the mixture was then stirred under ice water bath for 10 minutes. 2-
morpholino acetate (14.5 mg, 0.1 mmol) was added thercto and the mixture was stirred for
another 1 hour. The reaction mixture was concentrated under reduced pressure, and the
resulting product was purified by prep-HPLC to obtain the title compound as a white solid (7.8
mg, 18 %).
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[2684] 'H NMR (400 MHz, DMSO) 6 = 12.07 (s, 1H), 9.88 (s, 1H), 7.66 (s, 1H), 7.11-6.49 (m,
3H), 4.48 (d,/=26.4 Hz, 3H), 3.60 (s, 4H), 3.17 (s, 2H), 2.46 (s, 4H), 2.23 (s, 3H), 1.98 (s, 2H),
1.90-1.45 (m, 6H).
[2685] MS m/z (ESI): 483.2 [M+H]".
[2686] Embodiment 245
[2687] 1-((3-ex0)-3-(methyl(4-((5-methyl-1H-pyrazol-3-yl)amino)thieno|2,3-d jpyrimidin-2-
ylDamino)-8-azabicyclo[3.2.1]oct-8-y1)-2-morpholinoethane- 1 -one

[2688]
[2689] The preparation of 1-((3-ex0)-3-(methyl(4-((5-methyl-1H-pyrazol-3-
yDamino)thieno|2,3-d }pyrimidin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-y1)-2-
morpholinoethane-1-one was carried out with the reference to Embodiment 244.
[2690] 'H NMR (400 MHz, DMSO-ds) 6 = 9.85 (s, 1H), 8.22 (s, 1H), 7.68 (d, J= 6.0 Hz, 1H),
7.02 (d, J= 6.0 Hz, 1H), 6.53 (s, 1H), 5.37 (s, 1H), 4.54 (d, /= 16.4 Hz, 2H), 3.58 (d, /= 4.0
Hz, 4H), 3.04 (d, J = 13.2 Hz, 2H), 2.85 (s, 3H), 2.45 (s, 4H), 2.23 (s, 3H), 2.03-1.97 (m, 2H),
1.87-1.59 (m, 6H).
[2691] MS m/z (ESI): 497.2 [M+H]".

[2692] Embodiment 246
[2693] 1-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno[2,3-d Jpyrimidin-2-
ylDamino)-9-azabicyclo|3.3.1 non-9-y1)-2-morpholinoethane- 1 -one

[2694]
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O,
v
o b
(\O 1) HCl in dioxane NS
. HO HN NTNH

2) HATU, DIPEA, DMF, 0 °C

\ \

S S

[2695] Tert-butyl-(3-ex0)-3-((7-((5-methyl-1H-pyrazol-3-y)amino)thieno[2,3-d Jpyrimidin-2-
yDamino)-9-azabicyclo|3.3.1non-9-carboxylate (100 mg, 0.21 mmol) was dissolved in
hydrochloride 1,4-dioxane solution(4.0 N, 5mL). The mixture was stirred at room temperature
for 30 minutes, concentrated, and then 2-(7-oxide benzotriazole)-N,N,N',N'-tetramethylurca
hexafluorophosphate (120 mg, 0.31 mmol) was added to the mixture. The mixture was then
dissolved in N,N-dimethylformamide(5 mL). DIPEA (108 mg, 0.84 mmol) was slowly added
dropwise into the mixture, and the mixture was then stirred under ice water bath for 10 minutes.
2-Morpholino acetate (33 mg, 0.23 mmol) was added thereto and the mixture was stirred for
another 1 hour. The reaction mixture was concentrated under reduced pressure, the resulting
product was purified by prep-HPLC to obtain the title compound as a white solid (18.0 mg, 17 %).
[2696] 'H NMR (400 MHz, DMSO) 5= 12.08 (s, 1H), 9.87 (s, 1H), 7.68 (s, 1H), 7.07-6.53 (m,
3H), 4.83 (s, 1H), 4.65 (s, 1H), 4.37 (s, 1H), 3.59 (d, J = 4.0 Hz, 4H), 3.12 (dd, J = 25.2, 12.4
Hz, 2H), 2.39 (s, 4H), 2.21 (s, 3H), 2.11-1.51 (m, 10H).
[2697] MS m/z (ESI): 497.2 [M+H]".
[2698] Embodiment 247
[2699] 1-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno|2,3-d pyrimidin-2-
ylamino)-9-azabicyclo[3.3.1 non-9-y1)-2-(methylamino)-ethane-1-one

[2700] S
[2701] Step 1: preparation of tert-butylmethyl(2-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-
yDamino)thieno|2,3-d Jpyrimidin-2-yl)amino)-9-azabicyclo[3.3.1 jnon-9-yl)-

2carbonylethyl)amino formate
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|
B
HN N N "~
N "
. 0O E|30c: 1) HCI in dioxane HN N NH
HN.___N.__NH N
Y HO ™ 2) HATU, DIPEA, DMF, 0 °C [T
N 4
g \
[2702] S S

[2703] Tert-butyl-(3-ex0)-3-((7-((5-methyl-1H-pyrazol-3-y)amino)thieno[2,3-d Jpyrimidin-2-

yDamino)-9-azabicyclo|3.3.1non-9-carboxylate (200 mg, 0.42 mmol) was dissolved in
hydrochloride 1,4-dioxane solution (4.0 N, 10 mL). The mixture was stirred at room
temperature for 30 minutes, concentrated, and then 2-(7-oxide benzotriazole)-N N, N'N'-
tetramethylurea hexafluorophosphate (240 mg, 0.64 mmol) was added to the mixture, and the
mixture was dissolved in N,N-dimethylformamide(5 mL). DIPEA (216 mg, 1.68 mmol) was
slowly added dropwise into the mixture, and the mixture was then stirred under ice water bath
for 10 minutes. N-(tert-butoxycarbonyl)-N-methyl glycine (87 mg, 0.46 mmol) was added
thereto and the mixture was stirred for another 1 hour. When the reaction was completed, the
mixture was extracted with dichloromethane (15 mL x 3), and washed with saturated sodium
chloride aqueous solution (15 mL x 3). The organic phase was collected, dried over anhydrous
sodium sulfate, filtered, and concentrated under reduced pressure. The resulting product was
purified by silica gel column chromatography (dichloromethane: methanol=95:5) to obtain the
title compound as a white solid (205 mg, 90%).

[2704] MS m/z (ESD): 541.2 [M+H]".

[2705] Step 2: preparation of 1-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno[2,3-

d]pyrimidin-2-yl)amino)-9-azabicyclo[3.3.1 jnon-9-y})-2-(methylamino)-cthane-1-one

OﬁAN/ OYN/
I|3 H
N Na
N N " 1) HCl in dioxane Y N NH
| 2) NH,OH Y
N _N
[2706] \ s \g

[2707] Tert-butylmethyl(2-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno|[2,3-
d]pyrimidin-2-yl)amino)-9-azabicyclo|3.3.1 [non-9-yl)-2carbonylethyl )Jamino formate (205 mg,
0.38 mmol) was dissolved in hydrochloride 1,4-dioxane solution (4.0 N, 10 mL). The mixture

was stirred at room temperature for 30 minutes, and ammonia (10 mL) was added dropwise to
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the reaction mixture in an ice water bath. The reaction mixture was concentrated under reduced
pressure, and the resulting product was purified by prep-HPLC to obtain the title compound as a
white solid (37.6 mg, 22 %).
[2708] 'H NMR (400 MHz, DMSO) 6 = 12.10 (s, 1H), 9.88 (s, 1H), 7.68 (s, 1H), 6.96 (s, 1H),
6.61 (s, 2H), 4.84 (s, 1H), 4.69 (s, 1H), 4.12 (s, 1H), 2.29 (s, 3H), 2.20 (s, 3H), 2.15-1.96 (m,
3H), 1.87-1.47 (m, 10H).
[2709] MS m/z (ESI): 441.2 [M+H]".
[2710] Embodiment 248
[2711] ((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno| 2,3-d]pyrimidin-2-
yDamino)-9-azabicyclo[3.3.1 non-9-yl) ((R)-pyrrolidin-2-yl)methanone

=

[2712]
[2713] The preparation of ((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno|2,3-
d]pyrimidin-2-yl)amino)-9-azabicyclo[3.3.1 jnon-9-yl) ((R)-pyrrolidin-2-yl)methanone was
carried out with the reference to Embodiment 247.
[2714] 'H NMR (400 MHz, DMSO-ds) 6 = 12.08 (s, 1H), 9.89 (s, 1H), 7.66 (s, 1H), 7.06-6.51
(m, 3H), 4.55-4.35 (m, 3H), 3.73 (s, 1H), 3.01 (s, 1H), 2.64 (d, J = 6.8 Hz, 2H), 2.23 (s, 3H),
2.10-1.43 (m, 12H).
[2715] MS m/z (ESI): 453.1 [M+H]".

[2716] Embodiment 249
[2717] ((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno|2,3-d]pyrimidin-2-
yDamino)-9-azabicyclo|3.3.1]non-9-yl) ((S)-pyrrolidin-2-yl)methanone
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@]
J
s

[2718] S
[2719] The preparation of ((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno|2,3-
d]pyrimidin-2-yl)amino)-9-azabicyclo[3.3.1non-9-yl) ((S)-pyrrolidin-2-yl)methanone was
carried out with the reference to Embodiment 247.
[2720] 'H NMR (400 MHz, DMSO-ds) 6 = 12.11 (s, 1H), 9.90 (s, 1H), 7.67 (s, 1H), 5.98-6.54
(m, 3H), 4.58-4.35 (m, 3H), 4.09-4.02 (m, 1H), 3.11 (s, 1H), 2.97-2.64 (m, 2H), 2.23 (s, 3H),
2.10-1.37 (m, 10H).
[2721] MS m/z (ESI): 453.1 [M+H]".
[2722] Embodiment 250
[2723] ((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno|2,3-d]pyrimidin-2-
yDamino)-9-azabicyclo|3.3.1 non-9-y1)((R)-morpholine-3-yl)methanone

[2724]
[2725] The preparation of ((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno[2,3-
d]pyrimidin-2-yl)amino)-9-azabicyclo[3.3.1 jnon-9-yD)((R)-morpholine-3-yD)methanone ~ was
carried out with the reference to Embodiment 247.
[2726] MS m/z (ESI): 483.2 [M+H]".

[2727] Embodiment 251
[2728] ((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno|2,3-d]pyrimidin-2-
yDamino)-9-azabicyclo[3.3.1 non-9-y)((R)-pyrrolidin-2-yl)methanone

337

Date Recgue/Date Received 2021-05-28



CA 03121408 2021-05-28

[2729] S

[2730] The preparation of ((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno[2,3-
d]pyrimidin-2-yl)amino)-9-azabicyclo[3.3.1 jnon-9-yD){((R)-pyrrolidin-2-yl)methanone was
carried out with the reference to Embodiment 247.

[2731] MS m/z (ESI): 467.2 [M+H]".

[2732] Embodiment 252
[2733] 2-((2-methoxylethyl)amino)-1-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-
yDamino)thieno|2,3-d jpyrimidin-2-yl)amino)-9-azabicyclo[3.3.1 jnon-9-yl)ethane-1-one

3
N
HN { N H/w
N SN
HN.__N.__NH

T

_N

[2734] \g

[2735] The preparation of 2-((2-methoxylethyl)amino)-1-((3-ex0)-3-((4-((5-methyl-1H-
pyrazol-3-yhHamino)thieno|2,3-d|pyrimidin-2-yl)amino)-9-azabicyclo[3.3.1 jnon-9-yl)ethane-1-
one was carried out with the reference to Embodiment 247.
[2736] MS m/z (ESI): 485.2 [M+H]".
[2737] Embodiment 253
[2738] 1-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno|2,3-d Jpyrimidin-2-
ylDamino)-9-azabicyclo|3.3.1non-9-y1)-2-((pyridin-3-yImethyl)amino)ethane-1-one

0
HN NJJ/\H N
SEWARS,
HN.__N.__NH
Y

N

[2739] s
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[2740] The preparation of 1-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno[2,3-
djpyrimidin-2-yl)amino)-9-azabicyclo[3.3.1 jnon-9-yD)-2-((pyridin-3-ylmethyl)amino)cthane-1-
one was carried out with the reference to Embodiment 247.
[2741] MS m/z (ESI): 518.2 [M+H]".
[2742] Embodiment 254
[2743] 2-((4-methoxybenzyl)amino)-1-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-
yDamino)thieno|2,3-d Jpyrimidin-2-yl)amino)-8-azabicyclo[3.2.1 Joct-8-yl)ethane-1-one

[2744]
[2745] The preparation of 2-((4-methoxybenzyl)amino)-1-((3-ex0)-3-((4-((5-methyl-1H-
pyrazol-3-yhamino)thieno|2,3-d Jpyrimidin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-yethane-1-
one was carried out with the reference to Embodiment 247.
[2746] MS m/z (ESI): 533.2 [M+H]".

[2747] Embodiment 255
[2748] 2-(ethylamino)-1-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno|2,3-
d]pyrimidin-2-yl)amino)-8-azabicyclo|[3.2.1]oct-8-yl)ethane-1-one

OY\”/\

[2749]
[2750] The  preparation of 2-(ethylamino)-1-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-
yDamino)thieno|2,3-d Jpyrimidin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-y)ethane-1-one ~ was
carried out with the reference to Embodiment 247.
[2751] MS m/z (ESI): 441.2 [M+H]".
[2752] Embodiment 256
[2753] 2-(cyclopropylamino)-1-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno|2,3-
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d]pyrimidin-2-yl)amino)-8-azabicyclo|[3.2.1]oct-8-yl)ethane-1-one

[2754]
[2755] The preparation of 2-(cyclopropylamino)-1-((3-exo)-3-((4-((5-methyl-1H-pyrazol-3-
yDamino)thieno|2,3-d Jpyrimidin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-y)ethane-1-one ~ was
carried out with the reference to Embodiment 247.
[2756] MS m/z (ESI): 453.2 [M+H]".
[2757] Embodiment 257
[2758] 1-((3-ex0)-3-(methyl(4-((5-methyl-1H-pyrazol-3-yl)amino)thieno|2,3-d jpyrimidin-2-
yl)amino)-9-azabicyclo|3.3.1 jnon-9-yl)-2-(4-methylpiperazin-1-yl)ethane-1-one

C

[2759]

H/N \ N H/N \ N
N - N
o (N 1) HCl in dioxane

HN__N__N N HN__N__N
s HO)K/ -~ 2) HATU, DIPEA, DMF, 0 °C e

_N _N
[2760] \g \g

[2761] Tert-butyl-(3-ex0)-3-(methyl(4-((5-methyl-1 H-pyrazol-3-yl)amino)thieno[2,3-

d]pyrimidin-2-yl)amino)-9-azabicyclo[3.3.1 jnon-9-carboxylate (100 mg, 0.21 mmol) was
dissolved in hydrochloride 1,4-dioxane solution(4.0 N, 5mL). The mixture was stirred at room
temperature for 30 minutes, concentrated, and then 2-(7-oxide benzotriazole)-N N, N',N'-
tetramethylurea hexafluorophosphate (120 mg, 0.31 mmol) was added to the mixture. The
mixture was dissolved in N,N-dimethylformamide(5 mL). DIPEA (108 mg, 0.84 mmol) was

slowly added dropwise into the mixture, and the mixture was then stirred under ice water bath

340

Date Recgue/Date Received 2021-05-28



CA 03121408 2021-05-28

for 10 minutes. 2-(4-Methylpiperazin-1-yl) acetic acid (36 mg, 0.23 mmol) was added thereto,
and the mixture was stirred for another 1 hour. The reaction mixture was concentrated under
reduced pressure, and the resulting product was purified by prep-HPLC to obtain the title
compound as a white solid (43.8 mg, 40 %).
[2762] 'H NMR (400 MHz, DMSO) 6 = 12.07 (s, 1H), 9.79 (s, 1H), 7.68 (d, J = 6.0 Hz, 1H),
7.02 (d, J = 6.0 Hz, 1H), 6.46 (s, 1H), 5.81 (s, 1H), 4.71 (s, 1H), 4.39 (s, 1H), 3.22 (d, J = 12.8
Hz, 1H), 3.06 (d, J = 12.8 Hz, 1H), 2.85 (s, 3H), 2.40 (s, 8H), 2.22 (s, 3H), 2.17 (s, 3H), 2.12-
2.02 (m 2H), 1.90-1.61 (m, 8H).
[2763] MS m/z (ESI): 424.2 [M+H]".
[2764] Embodiment 258
[2765] 1-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno|2,3-d pyrimidin-2-
yl)amino)-9-azabicyclo|3.3.1 [non-9-yl)-2-(4-methylpiperazin-1-yl)ethane-1-one

HN N HN N K/N\
N ) N
~
O N7 4y el in dioxane
N

2) HATU, DIPEA, DMF, 0 °C |

[2767] s
[2768] Tert-butyl-(3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno[2,3-d jpyrimidin-2-
yDamino)-9-azabicyclo|3.3.1non-9-carboxylate (100 mg, 0.21 mmol) was dissolved in
hydrochloride 1,4-dioxane solution(4.0 N, 5mL). The mixture was stirred at room temperature
for 30 minutes, concentrated, and then 2-(7-oxide benzotriazole)-N,N,N',N'-tetramethylurca
hexafluorophosphate (120 mg, 0.31 mmol) was added to the mixture. The mixture was
dissolved in N,N-dimethylformamide(5 mL). DIPEA (108 mg, 0.84 mmol) was slowly added
dropwise into the mixture, and the mixture was then stirred under ice water bath for 10 minutes.
2-(4-Methylpiperazin-1-yl) acetic acid (36 mg, 0.23 mmol) was added thereto and the mixture

was stirred for another 1 hour. The reaction mixture was concentrated under reduced pressure,
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the resulting product was purified by prep-HPLC to obtain the title compound as a white solid
(25.2 mg, 24 %).
[2769] 'H NMR (400 MHz, DMSO-ds) 6 = 12.07 (s, 1H), 9.92 (s, 1H), 7.68 (s, 1H), 6.96-6.61
(m, 3H), 4.85 (s, 1H), 4.65 (s, 1H), 4.37 (s, 1H), 3.10 (s, 2H), 2.37 (s, 8H), 2.21 (s, 3H), 2.14 (s,
3H), 2.09-1.99 (m, 2H), 1.97-1.46 (m, 8H).
[2770] MS m/z (ESI): 510.2 [M+H]".
[2771] Embodiment 259
[2772] 1-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno|2,3-d Jpyrimidin-2-
ylDamino)-9-azabicyclo|3.3.1 non-9-y1)-2-(piperazin-1-yl)ethane-1-one

O
J
N
HN N NH
Y
N

[2773] \s

[2774] The preparation of 1-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno[2,3-
d]pyrimidin-2-yl)amino)-9-azabicyclo[3.3.1 non-9-y1)-2-(piperazin-1-yl)ethane-1-one was
carried out with the reference to Embodiment 247.
[2775] MS m/z (ESI): 496.2 [M+H]".
[2776] Embodiment 260
[2777] ((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno|2,3-d]pyrimidin-2-
yDamino)-9-azabicyclo[3.3.1 non-9-y)(pyridin-2-yl)methanone

o N=
N/
HN
N'é
HN N NH
o

[2778] \g
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o
I?oc

HN N HN N
N N

N\ O N

HN N NH N 1) HCl in dioxane HN N NH

T HO™ 1 ™) 2)HATU, DIPEA, DMF, 0°C I
\ ¢ \_¢

[2779] Tert-butyl-(3-ex0)-3-((7-((5-methyl-1H-pyrazol-3-y)amino)thieno[2,3-d jpyrimidin-2-
yDamino)-9-azabicyclo|3.3.1non-9-carboxylate (100 mg, 0.21 mmol) was dissolved in
hydrochloride 1,4-dioxane solution (4.0 N, 5mL). The mixture was stirred at room temperature
for 30 minutes, concentrated, and then 2-(7-oxide benzotriazole)-N,N,N',N'-tetramethylurca
hexafluorophosphate (120 mg, 0.31 mmol) was added to the mixture. The mixture was
dissolved in N,N-dimethylformamide(5 mL). DIPEA (108 mg, 0.84 mmol) was slowly added
dropwise into the mixture, and the mixture was then stirred under ice water bath for 10 minutes.
Pyridin-2-formic acid (28 mg, 0.23 mmol) was added thereto and the mixture was stirred for
another 1 hour. The reaction mixture was concentrated under reduced pressure, and the
resulting product was purified by prep-HPLC to obtain the title compound as a white solid (27.3
mg, 21 %).
[2780] 'H NMR (400 MHz, DMSO) 6 = 12.07 (s, 1H), 9.86 (s, 1H), 8.59 (d, J = 4.4 Hz, 1H),
7.94 (td, J = 7.7, 1.6 Hz, 1H), 7.73-7.44 (m, 3H), 7.05-6.50 (m, 3H), 4.84 (d, J = 28.0 Hz, 2H),
3.94 (s, 1H), 2.21 (s, 3H), 2.18-1.59 (m, 10H).
[2781] MS m/z (ESI): 475.1 [M+H]".
[2782] Embodiment 261
[2783] ((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno|2,3-d]pyrimidin-2-
yDamino)-9-azabicyclo[3.3.1 lnon-9-y)(pyridin-3-yl)methanone

[2784]
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|
HN N HN N
N ) N
NS O NS
1) HCl in dioxane

HN__N__NH HN._N_ _NH
B HO)K@ 2) HATU, DIPEA, DMF, 0 °C Y
N = _N

[2785] s \g
[2786] Tert-butyl-(3-ex0)-3-((7-((5-methyl-1H-pyrazol-3-y)amino)thieno[2,3-d jpyrimidin-2-

yDamino)-9-azabicyclo|3.3.1non-9-carboxylate (100 mg, 0.21 mmol) was dissolved in
hydrochloride 1,4-dioxane solution(4.0 N, 5mL). The mixture was stirred at room temperature
for 30 minutes, concentrated, and then 2-(7-oxide benzotriazole)-N,N,N',N'-tetramethylurca
hexafluorophosphate (120 mg, 0.31 mmol) was added to the mixture. The mixutre was
dissolved in N,N-dimethylformamide(5 mL). DIPEA (108 mg, 0.84 mmol) was slowly added
dropwise into the mixture, and the mixture was then stirred under ice water bath for 10 minutes.
Pyridin-3-formic acid (28 mg, 0.23 mmol) was added thereto and the mixture was stirred for
another 1 hour. The reaction mixture was concentrated under reduced pressure, and the
resulting product was purified by prep-HPLC to obtain the title compound as a white solid (28.6
mg, 22 %).

[2787] 'H NMR (400 MHz, DMSO-ds) 6 = 12.07 (s, 1H), 9.87 (s, 1H), 8.71-8.58 (m, 2H), 7.84
(d,J= 7.6 Hz, 1H), 7.69 (d, J= 6.0 Hz, 1H), 7.51 (dd, J = 7.6, 4.8 Hz, 1H), 6.96 (d, J = 5.2 Hz,
1H), 6.68-6.50 (m, 2H), 4.83 (d, J=39.2 Hz, 2H), 3.78 (s, 1H), 2.21 (s, 3H), 2.13-1.61 (m, 10H).
[2788] MS m/z (ESI): 475.1 [M+H]".

[2789] Embodiment 262
[2790] ((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno|2,3-d]pyrimidin-2-

ylDamino)-9-azabicyclo[3.3.1 lnon-9-y)(pyridin-4-yl)methanone
o [ N

[2791]
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|
H!\l { N H!\l { N
N o N&
1) HCl in dioxane
HN__N__NH N HN__N__NH
T HO™ 2) HATU, DIPEA, DMF, 0 °C Y
~N =N =N

[2792] S
[2793] Tert-butyl-(3-ex0)-3-((7-((5-methyl-1H-pyrazol-3-y)amino)thieno[2,3-d Jpyrimidin-2-

yDamino)-9-azabicyclo|3.3.1non-9-carboxylate (100 mg, 0.21 mmol) was dissolved in
hydrochloride 1,4-dioxane solution(4.0 N, 5mL). The mixture was stirred at room temperature
for 30 minutes, concentrated, and then 2-(7-oxide benzotriazole)-N,N,N',N'-tetramethylurca
hexafluorophosphate (120 mg, 0.31 mmol) was added to the mixture. The mixture was
dissolved in N,N-dimethylformamide(5 mL). DIPEA (108 mg, 0.84 mmol) was slowly added
dropwise into the mixture, and the mixture was then stirred under ice water bath for 10 minutes.
Pyridin-4-formic acid (28 mg, 0.23 mmol) was added thereto and the mixture was stirred for
another 1 hour. The reaction mixture was concentrated under reduced pressure, and the
resulting product was purified by prep-HPLC to obtain the title compound as a white solid (34.5
mg, 27 %).
[2794] 'H NMR (400 MHz, DMSO-ds) 5= 12.07 (s, 1H), 9.87 (s, 1H), 8.69 (d, /= 6.0 Hz, 2H),
7.69 (d,J= 5.6 Hz, 1H), 7.39 (d, J = 5.6 Hz, 2H), 6.97 (d, J = 6.0 Hz, 1H), 6.57 (d, J = 7.6 Hz,
2H), 4.82 (d, J = 41.6 Hz, 2H), 3.68 (s, 1H), 2.21 (s, 3H), 2.14-1.59 (m, 10H).
[2795] MS m/z (ESI): 475.1 [M+H]".
[2796] Embodiment 263
(1- methyl-1H-imidazol-2-y1) ((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno|[2,3-

djpyrimidin-2-yl)amino)-9-azabicyclo[3.3.1 jnon-9-yl)methanone
\

o N
\
HN \Nj
N'§
N

[2797]
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0
/" 1) HClin dioxane N
HN. N NH HO)K(N
T '\}J 2)HATU, DIPEA, DMF, 0°C  {nN. N, NH

[2798]
[2799] Tert-butyl-(3-ex0)-3-((7-((5-methyl-1H-pyrazol-3-y)amino)thieno[2,3-d pyrimidin-2-
yDamino)-9-azabicyclo|3.3.1non-9-carboxylate (100 mg, 0.21 mmol) was dissolved in
hydrochloride 1,4-dioxane solution(4.0 N, 5mL). The mixture was stirred at room temperature
for 30 minutes, concentrated, and then 2-(7-oxide benzotriazole)-N,N,N',N'-tetramethylurca
hexafluorophosphate (120 mg, 0.31 mmol) was added to the mixture, which was dissolved in
N,N-dimethylformamide(5 mL). DIPEA (108 mg, 0.84 mmol) was slowly added dropwise into
the mixture, and the mixture was then stirred under ice water bath for 10 minutes. 1-Methyl-
1H-imidazol-2-carboxylic acid (29 mg, 0.23 mmol) was added thereto and the mixture was
stirred for another 1 hour. The reaction mixture was concentrated under reduced pressure, and
the resulting product was purified by prep-HPLC to obtain the title compound as a white solid
(15.0 mg, 12 %).

[2800] 'H NMR (400 MHz, DMSO-ds) 5 = 12.08 (s, 1H), 9.87 (s, 1H), 7.68 (s, 1H), 7.29 (s,
1H), 6.97 (s, 2H), 6.65 (s, 2H), 4.91-4.80 (m, 3H), 3.77 (s, 3H), 2.22 (s, 3H), 2.14-1.60 (m, 10H).
[2801] MS m/z (ESD): 478.2 [M+H]".

[2802] Embodiment 264
(1- methyl-1H-imidazol-4-y1) ((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno|[2,3-

djpyrimidin-2-yl)amino)-9-azabicyclo[3.3.1 jnon-9-yl)methanone
/

[2803]
[2804] The preparation of (1-methyl-1H-imidazol-4-yl) ((3-ex0)-3-((4-((5-methyl-1H-pyrazol-
3-yhamino)thieno|2,3-dJpyrimidin-2-yl)amino)-9-azabicyclo|3.3.1 Jnon-9-y)methanone ~ was

carried out with the reference to Embodiment 250.
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[2805] 'H NMR (400 MHz, DMSO-ds) 6 = 12.08 (s, 1H), 9.86 (s, 1H), 7.70-7.60 (m, 3H), 6.95
(s, 1H), 6.65 (s, 1H), 5.57 (s, 1H), 4.82 (d, /= 65.2 Hz, 3H), 3.68 (s, 3H), 2.22 (s, 3H), 2.13-1.58
(s, 10H).
[2806] MS m/z (ESI): 478.1 [M+H]".
[2807] Embodiment 265
[2808] N*-(5-methyl-1H-pyrazol-3-y1)-N>-((3-exo)-8(pyridin-3yl sulfonyl)-8-
azabicyclo[3.2.1]oct-3-yDthieno[2,3-d |pyrimidin-2,4-diamine

B
=
Boc
| 0=5=0
HN { N |
N HN N
N I\N 1) HCl in di N\\
HN NH _ IN dloxXxane
+ 2) DIPEA, DMF, 0 °C
0=5=0
c

[2810]
[2811] Tert-butyl-(3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno[2,3-d Jpyrimidin-2-
ylDamino)-8-azabicyclo|3.2.1]oct-8-carboxylate (40 mg, 0.09 mmol) was dissolved in
hydrochloride 1,4-dioxane solution(4.0 N, 2 mL). The mixture was stirred at room temperature
for 30 minutes, concentrated, and then N N-dimethylformamide (5 mL) was added to the mixture
for dissolution. DIPEA (46 mg, 0.36 mmol) was slowly added dropwise into the mixture, and
the mixture was then stirred under ice water bath for 10 minutes. Pyridin-3-sulfonylchlorine
(18 mg, 0.1 mmol) was added thercto and the mixture was stirred for another 1 hour. The
reaction mixture was concentrated under reduced pressure, and the resulting product was purified
by prep-HPLC to obtain the title compound as a white solid (5.6 mg, 13 %).

[2812] 'H NMR (400 MHz, DMSO) 6 = 12.01 (s, 1H), 9.86 (s, 1H), 9.05 (s, 1H), 8.87 (d, J =
44 Hz, 1H), 8.31 (d, J= 8.0 Hz, 1H), 7.65 (dd, J = 7.8 Hz, 5.0, 2H), 6.97 (s, 1H), 6.78 (s, 1H),
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6.54 (s, 1H), 4.33 (s, 2H), 3.17 (d, J=5.2 Hz, 1H), 2.14 (s, 3H), 1.99 (s, 2H), 1.76-1. 56 (m, 4H),
1.35-1.26 (m, 2H).
[2813] MS m/z (ESI): 497.1 [M+H]".
[2814] Embodiment 266
[2815] N4-(5-methyl-1H-pyrazol-3-yl)-N2-((3-ex0)-8-(pyridin-2-ylsulfonyl)-8-
azabicyclo[3.2.1]oct-3-yDthieno[2,3-d |pyrimidin-2,4-diamine

[2816] S

[2817] The preparation of  N4-(5-methyl-1H-pyrazol-3-yl)-N2-((3-exo)-8-(pyridin-2-
ylsulfonyl)-8-azabicyclo|3.2.1]oct-3-yDthieno|2,3-dpyrimidin-2 4-diamine was carried out
with the reference to Embodiment 252.

[2818] 'H NMR (400 MHz, CD30D: CDCls, v/v=1:2) 6 8.70 (d, J = 4.6 Hz, 1H), 8.00 (dt, J =
8.0,4.6 Hz, 2H), 7.60 (ddd, /= 6.8, 4.8, 1.8 Hz, 1H), 7.35 (d, /= 6.0 Hz, 1H), 6.92 (d, /= 6.0
Hz, 1H), 6.19 (s, 1H), 4.43 (s, 2H), 4.40-4.32 (m, 1H), 2.27 (s, 3H), 2.15 (ddd, /= 12.7, 5.3, 2.6
Hz, 2H), 1.88-1.81 (m, 2H), 1.80-1.70 (m, 2H), 1.62 (dd, J = 8.6, 4.7 Hz, 2H).

[2819] MS m/z (ESI): 497.1 [M+H]".

[2820] Embodiment 267
[2821] N4-(5-methyl-1H-pyrazol-3-yl)-N2-((3-ex0)-9-(pyridin-2-ylsulfonyl)-9-
azabicyclo[3.3.1 non-3-yDthieno[2,3-d |pyrimidin-2,4-diamine

N/
oo

N

?@

[2822] \_g

[2823] Tert-butyl (3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno[2,3-d]pyrimidin-2-
yDamino)-9-azabicyclo|3.3.1 non-9-carboxylate (100 mg, 0.213 mmol) was dispersed in 4 M

HCl in 1 4-dioxane (15 mL). The mixture was stirred at room temperature for 60 minutes, and
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concentrated under reduced pressure to remove the solvent.  The residue solid was dissolved in
anhydrous N,N-dimethylformamide (10 mL), then cooled to 0 °C, and DIPEA (1.05 mL, 6.39
mmol) and pyridin-2-sulfonyl chloride (40 mg, 0.224 mmol) successively added thereto. The
reaction mixture was stirred at 0 °C for 2.5 hours, and concentrated under reduced pressure to
remove the solvent. The residue was purified by prep-HPLC to obtain the title compound as a
white solid (12.4 mg, 25%).
[2824] 'H NMR (400 MHz, DMSO-ds) 6 12.07 (s, 1H), 9.85 (s, 1H), 8.78 (d, J= 4.0 Hz, 1H),
8.08 (td, J= 7.7, 1.4 Hz, 1H), 7.96 (d, J = 7.8 Hz, 1H), 7.67 (dd, J = 6.7, 4.7 Hz, 2H), 6.95 (s,
1H), 6.59 (d, J = 30.3 Hz, 2H), 4.85-4.71 (m, 1H), 4.18 (s, 2H), 2.17 (s, 3H), 2.05 (dd, J=12.8,
4.9 Hz, 3H), 1.68 (d, J = 2.6 Hz, 7H).
[2825] MS m/z (ESI): 511.1 [M+H]".
[2826] Embodiment 268
[2827] N4-(5-methyl-1H-pyrazol-3-yl)-N2-((3-ex0)-9-(pyridin-3-ylsulfonyl)-9-
azabicyclo[3.3.1 non-3-yDthieno[2,3-d |pyrimidin-2,4-diamine
0.0

_N
\\Il/@
HN
HN

N NH
T
N
[2828] \ g

[2829] The preparation of  N4-(5-methyl-1H-pyrazol-3-yl)-N2-((3-ex0)-9-(pyridin-3-
ylsulfonyl)-9-azabicyclo|3.3.1]non-3-yl)thieno|2,3-d |pyrimidin-2 4-diamine was carried out
with the reference to Embodiment 267.

[2830] 'H NMR (400 MHz, CD;0D:CDCls, v/v =1:1) 6 9.11 (s, 1H), 8.84 (d, /= 3.9 Hz, 1H),
8.29 (d, J=8.2 Hz, 1H), 7.70-7.62 (m, 1H), 7.39 (d, J = 5.9 Hz, 1H), 6.96 (d, J = 5.8 Hz, 1H),
6.62 (s, 1H), 5.05-4.90 (m, 1H), 4.34 (d, J=2.8 Hz, 2H), 2.55-2.19 (m, 5SH), 2.19-1.61 (m, 8H).
[2831] MS m/z (ESI): 511.1 [M+H]".

[2832] Embodiment 269
[2833] N2-((3-ex0)-9-((1-methyl-1H-imidazol-2-yl)sulfonyl)-9-azabicyclo[3.3.1 jnon-3-yl)-
N4-(5-methyl-1H-pyrazol-3-yl)thieno|2,3-d|pyrimidin-2,4-diamine
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[2834]
[2835] The  preparation of  N2-((3-ex0)-9-((1-methyl-1H-imidazol-2-yl)sulfonyl)-9-
azabicyclo[3.3.1]non-3-y1)-N4-(5-methyl-1H-pyrazol-3-yl)thieno[2,3-d |pyrimidin-2,4-diamine
was carried out with the reference to Embodiment 267.
[2836] 'H NMR (400 MHz, DMSO-ds) 6 12.05 (s, 1H), 9.86 (s, 1H), 7.67 (d, J = 2.9 Hz, 1H),
7.45 (s, 1H), 7.08 (s, 1H), 6.96 (d, J = 4.9 Hz, 1H), 6.73-6.47 (m, 2H), 4.88-4.74 (m, 1H), 4.12
(s, 2H), 3.87 (s, 3H), 2.19 (s, 3H), 2.09 (ddd, /= 5.5, 5.1, 1.0 Hz, 3H), 1.91-1.58 (m, 7H).
[2837] MS m/z (ESI): 514.1 [M+H]".

[2838] Embodiment 270
[2839] N,N-dimethyl-2-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno[2,3-
d]pyrimidin-2-yl)amino)-9-azabicyclo[3.3. 1\]non-9-yl)acetamide

N_

1) HCl in dioxane
2) DIPEA, DMF, 0 °C

[2841]
[2842] Tert-butyl-(3-ex0)-3-((7-((5-methyl-1H-pyrazol-3-y)amino)thieno[2,3-d jpyrimidin-2-
yDamino)-9-azabicyclo|3.3.1non-9-carboxylate (100 mg, 0.21 mmol) was dissolved in

hydrochloride 1,4-dioxane solution (4.0 N, 5mL). The mixture was stirred at room temperature
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for 30 minutes, concentrated, and then N N-dimethylformamide (5 mL) was added to the mixture
for dissolution. DIPEA (108 mg, 0.84 mmol) was slowly added dropwise into the mixture, and
the mixture was then stirred under ice water bath for 10 minutes. 2-Bromine-N,N-
dimethylacetamide (38 mg, 0.23 mmol) were added thereto and the mixture was stirred for
another 1 hour. The reaction mixture was concentrated under reduced pressure, and the
resulting product was purified by prep-HPLC to obtain the title compound as a white solid (16.6
mg, 17 %).
[2843] 'H NMR (400 MHz, DMSO) 6 = 12.00 (s, 1H), 9.80 (s, 1H), 7.63 (s, 1H), 6.74 (d, J =
128.0 Hz, 3H), 4.62 (s, 1H), 3.42 (s, 2H), 3.04 (s, 3H), 2.86 (s, 2H), 2.77 (s, 3H), 2.16 (s, 3H),
1.96-1.47 (m, 10H).
[2844] MS m/z (ESI): 455.2 [M+H]".
[2845] Embodiment 271
[2846] N*-(5-methyl-1H-pyrazol-3-y1)-N2-((3-ex0)-9-(pyridin-2-ylmethy1)-9-

azabicyclo[3.3.1 non-3-yDthieno[2,3-d |pyrimidin-2,4-diamine
7\

[2847]
Z
|
I?oc: N
HN N HN N
N'é m§
1) HCl in dioxane
HN__N. _NH NS HN. _N. _NH
T * N. 2) DIPEA, DMF, 70 °C Y
_N HCI _N
[2848] \_s \_g

[2849] Tert-butyl-(3-ex0)-3-((7-((5-methyl-1H-pyrazol-3-y)amino)thieno[2,3-d jpyrimidin-2-
yDamino)-9-azabicyclo|3.3.1non-9-carboxylate (100 mg, 0.21 mmol) was dissolved in
hydrochloride 1,4-dioxane solution (4.0 N, 5mL). The mixture was stirred at room temperature
for 30 minutes, concentrated, and then the mixture was dissolved in N,N-dimethylformamide(5

mL). DIPEA (108 mg, 0.84 mmol) was slowly added dropwise into the mixture, and the
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mixture was then stirred under ice water bath for 10 minutes. 2-(Chloromethyl)pyridinyl
hydrochloride (38 mg, 0.23 mmol) was added to the mixture, and the mixture was then stirred at
70°C overnight. The reaction mixture was concentrated under reduced pressure, and the
resulting product was purified by prep-HPLC to obtain the title compound as a white solid (20.8
mg, 22 %).
[2850] 'H NMR (400 MHz, DMSO-ds) 6 = 12.06 (s, 1H), 9.85 (s, 1H), 8.47 (d,J=4.0 Hz, 1H),
7.81-7.48 (m, 3H), 7.33-6.52 (m, 4H), 4.74 (s, 1H), 3.92 (s, 2H), 2.89 (s, 2H), 2.23 (d, J=13.6
Hz, 3H), 2.08-1.50 (m, 10H).
[2851] MS m/z (ESD): 461.1 [M+H]".
[2852] Embodiment 272

[2853] N%-((3-ex0)-9-((1-methyl-1H-imidazol-2-yl)methyl)-9-azabicyclo[3.3.1]non-3-y1)-N*-

(5-methyl-1H-pyrazol-3-yl)thieno[2,3-d |pyrimidin-2,4-diamine

=N
HN
N'é
YNH
_N

[2854]
[2855] The preparation of N2-((3-€x0)-9-((1-methyl-1H-imidazol-2-yl)methyl)-9-
azabicyclo[3.3.1]non-3-y1)-N*-(5-methyl-1H-pyrazol-3-yl)thieno[2,3-d]pyrimidin-2 4-diamine
was carried out with the reference to Embodiment 271.
[2856] 'H NMR (400 MHz, DMSO-ds) 6 = 12.06 (s, 1H), 9.84 (s, 1H), 7.67 (s, 1H), 7.08 (s,
1H), 6.95 (s, 1H), 6.74-6.55 (m, 3H), 4.69 (s, 1H), 3.91 (s, 2H), 3.69 (s, 3H), 2.84 (s, 2H), 2.20
(s, 3H), 2.01-1.66 (m, 10H).
[2857] MS m/z (ESI): 464.2 [M+H]".

[2858] Embodiment 273

[2859] 3-((3-ex0))-3-((4-((5-(hydroxymethyl)-1H-pyrazol-3-yl)amino)thieno|2,3-
d]pyrimidin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-y)propionitrile
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HN N
Ny )
HN N NH
s
N
\
[2860] S
[2861] Step 1: preparation of (3-((2-chlorothieno|2,3-d Jpyrimidin-4-yl)amino)-1H-pyrazol-5-
yl)methanol
OH
HN
N
OH N
HN— DIPEA
Ny
DMF, 70 °C
NH,

[2862]
[2863] 2.4-Dichlorothieno[2,3-djpyrimidine (100 mg, 0.49 mmol), (3-amino-1H-pyrazol-5-
yl)methanol (55 mg, 0.49 mmol) and DIPEA (190 mg, 1.47 mmol) were added to N’N-
dimethylformamide(2 mL). The reaction mixture was stirred at 70 °C overnight. Then the
mixture was concentrated under reduced pressure, and the crude product obtained was purified
by flash silica gel chromatography to obtain the title compound as a yellow solid (100 mg, 73%).
[2864] MS m/z (ESI):282.0 [M+H]".

[2865] Step 2: preparation of Tert-butyl (3-exo0)-3-((4-((5-(hydroxymethyl)-1H-pyrazol-3-
yDamino)thieno|2,3-d jpyrimidin-2-yl)amino)-8-azabicyclo[3.2.1 ]oct-8-carboxylate

N O HN N
oox WD
HN NYCI @ DIEPEA, 150°C  HN /N\l/NH
| Nt .CH5COOH suon %HN
\_g

\ NH,»
[2866] s

[2867] (3-((2-Chlorothieno|2,3-d]pyrimidin-4-yl)amino)-1H-pyrazol-5-yl)methanol (100 mg,
0.36 mmol), N-Boc-exo-3-aminotropane acetate (113 mg, 0.40 mmol) and DIPEA (140 mg, 1.08
mmol) were added to n-butanol (2.5 mL). The reaction mixture was mixed evenly, then heated
to 150 °C under microwave condition, reacted for 10 hours, then cooled down to room
temperature, and concentrated under reduced pressure. The crude product obtained was

purified by flash silica gel chromatography to obtain the title compound as a pale yellow solid
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(60 mg, 35%).

[2868] MS m/z (ESI):472.0 [M+H]".

[2869] Step 3: preparation of 3-((3-ex0)-3-((4-((5-(hydroxymethyl)-1H-pyrazol-3-
yDamino)thieno|2,3-d Jpyrimidin-2-yl)amino)-8-azabicyclo[3.2.1 ]oct-8-y)propionitrile

HO Boc HO //\CN
I
HN { N HN { N
Ny 1) HCI in dioxane Nx
N._ _NH 2) acrylonitrile, DIPEA  HN___N.__NH
i s
>~ _N > N
\ \_d

HN
[2870] S
[2871] Tert-butyl (3-ex0)-3-((4-((5-(hydroxymethyl)-1H-pyrazol-3-y)amino)thieno[2,3-

d]pyrimidin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-carboxylate (60 mg, 0.13 mmol) was
dissolved in methanol (10 mL), and then hydrochloride dioxane (4N, 2.5 mL) was slowly added
dropwise into the reaction mixture. The reaction was carried out at room temperature for 2
hours, and then the mixture was concentrated under reduced pressure. The crude product
obtained were added to a mixed solution of methanol (15 mL), DIPEA (0.5 mL) and acrylonitrile
(1 mL). The reaction was carried out at room temperature for 2 hour, and the mixture was
concentrated under reduced pressure, and then purified by prep-HPLC to obtain the title
compound as a white solid (11.6 mg, 21%).
[2872] 'HNMR (400 MHz, CDs0D) 6 7.39 (dd,J= 6.0 Hz, 1H), 6.99 (dd, J= 5.6 Hz, 1H),6.02-
6.04(m,1 H), 4.60 (s,2 H), 4.21-4.24 (m, 1 H),3.45-3.42 (m,2H), 2.83 (s, 2 H), 2.69-2.65 (m, 2
H),2.08-1.91 (m, 6 H), 1.69(t, J=12.4 Hz, 2 H).
[2873] MS m/z (ESI):425.1[M+H]".

[2874] Embodiment 274
[2875] 3-((3-ex0)-3-((4-((5-(hydroxymethyl)-1H-pyrazol-3-yl)amino)thieno[2,3-d Jpyrimidin-

2-yl)amino)-9-azabicyclo|3.3.1non-9-yl)propionitrile
CN

[2876]
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[2877] The preparation of 3-((3-ex0)-3-((4-((5-(hydroxymethyl)-1H-pyrazol-3-
yDamino)thieno|2,3-d Jpyrimidin-2-yl)amino)-9-azabicyclo[3.3.1 jnon-9-y)propionitrile ~ was
carried out with the reference to Embodiment 273.
[2878] MS m/z (ESI): 439.2 [M+H]".

[2879] Embodiment 275
[2880] 3-((3-ex0)-3-((4-((5-(hydroxymethyl)-1H-pyrazol-3-yl)amino)thieno[2,3-d Jpyrimidin-

2-y)(methyl)amino)-9-azabicyclo[3.3.1 jnon-9-yl)propionitrile
CN

[2881] \ S
[2882] The preparation of 3-((3-ex0)-3-((4-((5-(hydroxymethyl)-1H-pyrazol-3-
yDamino)thieno|2,3-d Jpyrimidin-2-yl)(methyl)amino)-9-azabicyclo[3.3.1 jnon-9-
yDpropionitrile was carried out with the reference to Embodiment 273,
[2883] MS m/z (ESI): 453.2 [M+H]".
[2884] Embodiment 276
[2885] 1-(((3-ex0)-3-((4-((5-(hydroxymethyl)-1H-pyrazol-3-yl)amino)thieno|2,3-
d]pyrimidin-2-yl)amino)-9-azabicyclo[3.3.1 non-9-yD)sulfonyl)azetindin-3-formonitrile

0
HO O=5-N CN
/
HN N
NQ) @
HN_. _N_ _NH
~
T

[2886] \ g

[2887] The preparation of 1-(((3-ex0)-3-((4-((5-(hydroxymethyl)-1H-pyrazol-3-
yDamino)thieno|2,3-djpyrimidin-2-yl)amino)-9-azabicyclo[3.3.1 lnon-9-yDsulfonyl)azetindin-
3-formonitrile was carried out with the reference to Embodiment 273.
[2888] MS m/z (ESI): 530.2 [M+H]".

[2889] Embodiment 277
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[2890] 3-((3-ex0)-3-((6-methyl-4-((5-methyl-1H-pyrazol-3-y)amino)thieno[2,3-d]pyrimidin-

2-yDamino)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile

[2891]
[2892] Step 1: preparation of tert-butyl-(3-exo)-3-((6-methyl-4-((5-methyl-1H-pyrazol-3-
yDamino)thieno|2,3-d jpyrimidin-2-yl)amino)-8-azabicyclo[3.2.1 ]oct-8-carboxylate

DIPEA, n-BuOH

160 °C, MW

[2893]
[2894] Tert-butyl-(3-exo)-3-amino-8-azabicyclo[3.2.1]oct-8-carboxylate (194 mg, 0.86 mmol)
and DIPEA (186 mg, 1.44 mmol) were successively added the solution of 2-chloro-6-methyl-N-
(5-methyl-1H-pyrazol-3-yl)thieno| 2,3-d |pyrimidin-4-amine (200 mg, 0.72 mmol) in n-butanol
(10 mL), and then the mixture was stirred at 160°C for 15 hours. When the reaction was
completed, the reaction mixture was extracted with cthyl acetate (15 mL x 3), and washed with
saturated sodium chloride aqueous solution (15 mL x 3). The organic phase was collected and
dried over anhydrous sodium sulfate, filtered and concentrated under reduced pressure. The
resulting product was purified by silica gel column chromatography (dichloromethane:
methanol=98:2) to obtain the title compound as a pale yellow solid (124 mg, 37%).

[2895] MS m/z (ESI): 470.2 [M+H]".

[2896] Step 2: preparation of 3-((3-ex0)-3-((6-methyl-4-((5-methyl-1H-pyrazol-3-
yDamino)thieno|2,3-d Jpyrimidin-2-yl)amino)-8-azabicyclo[3.2.1 ]oct-8-y)propionitrile
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1) HCl in dioxane

2) AN, DIPEA, MeOH

[2897]
[2898] Tert-butyl-(3-ex0)-3-((6-methyl-4-((5-methyl-1H-pyrazol-3-yl)amino)thieno|2,3-
d]pyrimidin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-carboxylate (124 mg, 0.26 mmol) was
dissolved in hydrochloride 1,4-dioxane solution (4.0N, 5mL). The mixture was stirred at room
temperature for 30 minutes, concentrated, and then methanol (10 mL) was added to the mixture
for dissolution. DIPEA (137 mg, 1.06 mmol) was slowly added dropwise into the mixture, and
the mixture was stirred at room temperature for 10 minutes. Acrylonitrile (21 mg, 0.39 mmol)
was added thereto and the mixture was stirred for another 2 hours. The reaction mixture was
concentrated under reduced pressure, and the resulting product was purified by prep-HPLC to
obtain the title compound as a white solid (12.7 mg, 12 %).
[2899] 'H NMR (400 MHz, DMSO) 6 = 9.70 (s, 1H), 7.30 (s, 1H), 6.59 (s, 3H), 4.15 (s, 1H),
3.29 (s, 2H), 2.61 (s, 4H), 2.39 (s, 3H), 2.22 (s, 3H), 1.90 (s, 2H), 1.78-1.50 (m, 6H).
[2900] MS m/z (ESI): 423.2 [M+H]".
[2901] Embodiment 278
[2902] 3-((3-ex0)-3-((7-((5-methyl-1H-pyrazol-3-yl)amino)thiazolo| 5,4-d |pyrimidin-5-

ylamino)-9-azabicyclo[3.3.1 non-9-yl)propionitrile

[2903] s
[2904] Step 1: preparation of  5-chloro-N-(5-methyl-1H-pyrazol-3-yl)thiazolo[5,4-

d]pyrimidin-7-amine
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HN—
cl~__N.__ClI N
N AN 3
OS N, Ng DIPEA HN NYCI
DMSO0, 70 °C
N
\g

[2905]
[2906] 3-Amino-5-methylpyrazol (116 mg, 1.2 mmol) and DIPEA (258 mg, 2 mmol) were

successively added to the solution of 5,7-dichlorothiazolo[5,4-d|pyrimidine (206 mg, 1 mmol)
in dimethyl sulfoxide (10 mL), and then the mixture was stirred at 70°C for 1 hour. When the
reaction was completed, water (50 mL) was added to the reaction mixture, and a solid was
precipitated, which was then filtered and slurried with ethyl acetate to obtain the title compound
as a yellow solid (200 mg, 75%).

[2907] MS m/z (ESI): 267.0 [M+H]".

[2908] Step 2: preparation of tert-butyl-(3-exo)-3-((7-((5-methyl-1H-pyrazol-3-

yDamino)thiazolo[5,4-d Jpyrimidin-5-yl)amino)-9-azabicyclo[3.3.1 jnon-9-carboxylate
Boc

|
HN { HN { N
Ny Boc Ny
|
N HN |N\\rNH
N

HN NYC| DIPEA
| +
N n-BuOH, 160 °C, MW
N N
g NH; g

[2909]
[2910] Tert-butyl-(3-ex0)-3-amino-9-azabicyclo[3.3.1|non-9-carboxylate (216 mg, 0.9 mmol),
DIPEA (193 mg, 1.5 mmol) were successively added to the solution of 5-chloro-N-(5-methyl-
1H-pyrazol-3-yDthiazolo|5,4-d Jpyrimidin-7-amine (200 mg, 0.75 mmol) in n-butanol (10 mL),
and the mixture was stirred at 160°C under microwave condition for 15 hours. When the
reaction was completed, the reaction mixture was extracted with ethyl acetate (15 mL x 3), and
washed with saturated sodium chloride aqueous solution (15 mL x 3). The organic phase was
collected and dried over anhydrous sodium sulfate, filtered and concentrated under reduced
pressure.  The resulting product was purified by silica gel column chromatography
(dichloromethane: methanol=95:5) to obtain the title compound as a pale yellow solid (232 mg,
66%).
[2911] MS m/z (ESI): 471.2 [M+H]".
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[2912] Step 3: preparation of 3-((3-ex0)-3-((7-((5-methyl-1H-pyrazol-3-
yDamino)thiazolo[5,4-d Jpyrimidin-5-yl)amino)-9-azabicyclo[3.3.1 jnon-9-yl)propionitrile

El’,oc (\CN
H/N \ N H!\l \ N
N« N
1) HCl in dioxane HN N NH
T
N

HN__N___NH
ST 2)AN, DIPEA, MeOH
_N
N\
[2913] -8

[2914] Tert-butyl-(3-ex0)-3-((7-((5-methyl-1H-pyrazol-3-y)amino)thiazolo[5,4-d Jpyrimidin-

N
\_gs

5-yhamino)-9-azabicyclo[3.3.1non-9-carboxylate (232 mg, 0.49 mmol) was dissolved in
hydrochloride 1,4-dioxane solution (4.0 N, 5mL). The mixture was stirred at room temperature
for 30 minutes and the mixture was concentrated, and then methanol (10 mL) was added to the
mixture for dissolution. DIPEA (127 mg, 0.98 mmol) was slowly added dropwise into the
mixture, and the mixture was stirred at room temperature for 10 minutes. Acrylonitrile (39 mg,
0.74 mmol) was added thereto and the mixture was stirred for another 2 hours. The reaction
mixture was concentrated under reduced pressure, and the resulting product was purified by
prep-HPLC to obtain the title compound as a pale yellow solid (63 mg, 30 %).
[2915] 'H NMR (400 MHz, DMSO) 6 = 12.06 (s, 1H), 9.29 (s, 1H), 8.76 (d, J = 18.8 Hz, 1H),
6.92 (d,J=7.2 Hz, 1H), 6.57 (s, 1H), 4.67 (s, 1H), 3.31 (s, 2H), 2.58 (t, J = 6.2 Hz, 4H), 2.19 (s,
3H), 2.00-1.65 (m, 10H).
[2916] MS m/z (ESD): 424.2 [M+H]".
[2917] Embodiment 279

[2918] 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno|2,3-d Jpyrimidin-2-yl)oxo)-

8-azabicyclo|3.2.1]oct-8-yl)propionitrile

[2919]
[2920] Step 1: preparation of Tert-butyl (3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-
yDamino)thieno[2,3-d Jpyrimidin-2-yl)oxo0)-8-azabicyclo[3.2.1]oct-8-carboxylate
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H!\l \ H/N II?:oc
N Boc N | N
,ll NaH, DMF
HN_ _N_ _CIH >  HN
O /NYO
> N /
XN
\
S

\ OH
[2921] S

[2922] NaH (120 mg, 3.01 mmol, 60%) were added in batches to the solution of Tert-butyl (3-
ex0)-3-hydroxy-8-azabicyclo[3.2.1]oct-8-carboxylate (427 mg, 1.88 mmol) in NN-
dimethylformamide (2 mL) at room temperature. The mixture was stitred at room temperature
for 5 minutes, and then the solution of 2-chloro-N-(5-methyl-1H-pyrazol-3-yl)thieno[2,3-
djpyrimidin-4-amine (100 mg, 0.376 mmol) in N,N-dimethylformamide (1 mL) was added
dropwise. Under nitrogen atmosphere, the mixture was stirred at 120 °C for 2 hours, and cooled
to room temperature. The mixture was then poured into ice water (10 mL), stirred for 10
minutes, and filtered. The filtrate was extracted with ethyl acetate. The organic phases were
combined and washed with saturated sodium chloride aqueous solution.  The organic phase was
collected and dried over anhydrous sodium sulfate, filtered, and then concentrated under reduced
pressure to remove the organic solvent. The resulting product obtained was purified by silica
gel chromatography to obtain the title compound as a yellow oil (149 mg, 87%).

[2923] Step 2: preparation of 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno[2,3-

d]pyrimidin-2-yl)oxo)-8-azabicyclo[3.2.1]oct-8-y)propionitrile
CN

N\ N/ \ N
1) HCl in dioxane N
HN_
W/O 2) AN, DIPEA, MeoH HN{__N

NN
\
s

[2924]
[2925] Tert-butyl (3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno|2,3-d]pyrimidin-2-
ylDoxo)-8-azabicyclo[3.2.1]oct-8-carboxylate (77 mg, 0.169 mmol) was dissolved in methanol
(2mL). The mixture was stirred at room temperature and 4M HCl in 1,4-dioxane (2 mL) was
added thereto. The mixture was stirred at room temperature for 1 hour, and concentrated under
reduced pressure. The residue was dissolved in anhydrous methanol (1 mL), and DIPEA (109
mg, 0.844 mmol) and acrylonitrile (45 mg, 0.844 mmol) were successively added thereto. The

resulting reaction mixture was stirred at room temperature for another 1 hour. The reaction
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mixture was concentrated under reduced pressure, the residue was successively purified by silica
gel chromatography and preparative TLC, to obtain the title compound gray solid (7 mg, 10%).
[2926] 'H NMR (400 MHz, CD;0D) 6 7.50 (d, J= 6.1 Hz, 1H), 7.22 (d, J = 5.9 Hz, 1H), 6.51
(s, 1H), 5.43-5.26 (m, 1H), 3.44-3.37 (m, 2H), 2.78 (1, J= 6.9 Hz, 2H), 2.62 (1, J = 6.9 Hz, 2H),
2.33 (s, 3H), 2.12-2.00 (m, 4H), 1.86-1.74 (m, 4H).

[2927] MS m/z (ESI): 410.1[M+H]".

[2928] Embodiment 280
[2929] 3-((3-ex0)-3-((6-(methoxylmethyl)-4-((5-methyl-1H-pyrazol-3-yl)amino)thieno[2,3-

d]pyrimidin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-y)propionitrile

[2930] /O
[2931] The preparation of 3-((3-ex0)-3-((6-(methoxylmethyl)-4-((5-methyl-1H-pyrazol-3-
yDamino)thieno|2,3-d Jpyrimidin-2-yl)amino)-8-azabicyclo[3.2.1 ]oct-8-y)propionitrile was
carried out with the reference to Embodiment 277.
[2932] MS m/z (ESI): 453.2 [M+H]".
[2933] Embodiment 281
[2934] 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-6-morpholinothieno|2,3-

d]pyrimidin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-y)propionitrile

[2935]
[2936] The preparation of 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl )Jamino)-6-

morpholinothieno|2,3-djpyrimidin-2-yl)amino)-8-azabicyclo[3.2.1 Joct-8-y)propionitrile ~ was
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carried out with the reference to Embodiment 277.
[2937] MS m/z (ESI):494.2 [M+H]".
[2938] Embodiment 282
[2939] 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-6-(morpholinomethyl)thieno[2,3-
d]pyrimidin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-y)propionitrile

[2940]
[2941] The preparation of 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl )Jamino)-6-
(morpholinomethyl)thieno[2,3-d Jpyrimidin-2-yl)amino)-8-azabicyclo[3.2.1 Joct-8-
yDpropionitrile was carried out with the reference to Embodiment 277.
[2942] MS m/z (ESI): 508.3 [M+H]".

[2943] Embodiment 283
[2944] 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-6-((4-methylpiperazin-1-
yDmethyl)thieno|2,3-d Jpyrimidin-2-yl)amino)-9-azabicyclo[3.3.1 jnon-9-yl)propionitrile

/< N
HN N
N'§
N

[2945]
[2946] The preparation of  3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-6-((4-
methylpiperazin-1-yl)methyl)thieno|2,3-d|pyrimidin-2-yl)amino)-9-azabicyclo[3.3.1 non-9-
yDpropionitrile was carried out with the reference to Embodiment 277.

[2947] MS m/z (ESI): 535.3 [M+H]".
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[2948] Embodiment 284
[2949] 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-6-(pyridin-3-yl thio)thieno|2,3-
d]pyrimidin-2-yl)amino)-9-azabicyclo[3.3.1 |non-9-yl)propionitrile

@CN
HN
N'$

[2950] <
[2951] The preparation of 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)-6-(pyridin-3-
yl  thio)thieno[2,3-d]pyrimidin-2-yl)amino)-9-azabicyclo|3.3.1 jnon-9-yDpropionitrile ~ was
carried out with the reference to Embodiment 277.
[2952] MS m/z (ESI): 532.2 [M+H]".

[2953] Embodiment 285
[2954] 3-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno|3,2-d Jpyrimidin-2-
ylamino)-8-azabicyclo|3.2.1]oct-8-yDsulfonyl)azacyclobutane-3-nitrile

CN
/j
\ /N

N )
HN | N\\rNH
_N
s
[2955] =
CN
Boc Oe\\/N/j/
' CN oS
HN N HN N
N N )
N 1) HCl in dioxane X
N
HN N\\(NH 0=5=0 2) DIPEA, DMF HN.__N__NH
' S
cl N
S —

[2956] - =
[2957] Tert-butyl-(3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-y)amino)thieno| 3,2-d Jpyrimidin-2-
ylDamino)-8-azabicyclo|3.2.1]oct-8-carboxylate (100 mg, 0.22 mmol) was dissolved in

hydrochloride 1,4-dioxane solution (4.0 N, 5mL). The mixture was stirred at room temperature
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for 30 minutes, concentrated, and then the mixture was dissolved in N,N-dimethylformamide
(10 mL). DIPEA (108 mg, 0.84 mmol) was slowly added dropwise into the mixture, and the
mixture was stirred at room temperature for 10 minutes. 3-Nitrile azacyclobutane-1-
sulfonylchlorine (45 mg, 0.25 mmol) were added thereto the mixture, and the mixture was stirred
at room temperature overnight.  The reaction mixture was concentrated under reduced pressure,
and the resulting product was purified by prep-HPLC to obtain the title compound as a white
solid (23.2 mg, 21%).
[2958] 'H NMR (400 MHz, DMSO-ds) 6 = 12.07 (s, 1H), 9.74 (s, 1H), 7.90 (s, 1H), 7.00 (s,
1H), 6.54 (s, 2H), 4.27 (s, 1H), 4.13 (s, 2H), 4.04 (1, J = 8.4 Hz, 2H), 3.98-3.89 (m, 2H), 3.80
(dd, =152, 6.0 Hz, 1H), 2.23 (s, 3H), 1.99 (s, 4H), 1.84 (d, J = 7.2 Hz, 2H), 1.63 (s, 2H).
[2959] MS m/z (ESI): 500.1 [M+H]".
[2960] Embodiment 286
[2961] 1-(((3-ex0)-3-((6-methyl-4-((5-methyl-1H-pyrazol-3-yl)amino)thieno|3,2-

d]pyrimidin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-yD)sulfonyl)azetindin-3-formonitrile

CN
/j
n N
O:\§/

[2962]
[2963] The preparation of 1-(((3-ex0)-3-((6-methyl-4-((5-methyl-1 H-pyrazol-3-
yDamino)thieno|3,2-d Jpyrimidin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-yDsulfonyl)azetindin-
3-formonitrile was carried out with the reference to Embodiment 267.
[2964] 'H NMR (400 MHz, DMSO-ds) 6 12.02 (s, 1H), 9.64 (s, 1H), 6.77-6.45 (m, 3H), 4.25-
4.23 (m, 1H), 4.12 (s, 2H), 4.06-4.02 (m, 2H), 3.95-3.88 (m, 2H), 3.83-3.77 (m, 1H), 2.24-2.21
(m, 4H), 1.99-1.98 (m, 5H), 1.84-1.81 (m, 2H), 1.64-1.59 (m, 3H).
[2965] MS m/z (ESI): 513.1 [M+H]".
[2966] Embodiment 287
[2967] 2-(dimethylamine)-1-((3-¢x0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno|3,2-

d]pyrimidin-2-yl)amino)-8-azabicyclo|[3.2.1]oct-8-yl)ethane-1-one
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0]

HN e

e

HN : N\v/NH

S —=N

[2968] =
[2969] The preparation of 2-(dimethylamine)-1-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-
yDamino)thieno|3,2-d jpyrimidin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-yDethane-1-one ~ was
carried out with the reference to Embodiment 285.
[2970] 'H NMR (400 MHz, DMSO-ds) 6 = 12.06 (s, 1H), 9.72 (s, 1H), 7.89 (s, 1H), 6.99 (s,
1H), 6.49 (d, J = 58.8 Hz, 2H), 4.59-4.28 (m, 3H), 3.04 (s, 2H), 2.15 (s, 9H), 1.98-1.80 (m, 6H),
1.59-1.45 (m, 2H).
[2971] MS m/z (ESI): 441.1 [M+H]".
[2972] Embodiment 288
[2973] 1-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno|3,2-d Jpyrimidin-2-
ylDamino)-9-azabicyclo|3.3.1 non-9-y1)-2-morpholinoethane- 1 -one

O
N
o 690
HN N NH
o4

S
[2974] —

[2975] Step 1: preparation of tert-butyl-(3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-
yDamino)thieno|3,2-d Jpyrimidin-2-yl)amino)-9-azabicyclo[3.3.1 jnon-9-carboxylate

I?oc
HN— HN— N
Ny Boc N
|
HN N Cl N DIPEA HN N NH
N ~
., Y
— N n—BuOH, 160 DC, MW - N
S S

[2976] = NH> =
[2977] Tert-butyl-(3-ex0)-3-amino-9-azabicyclo[3.3.1non-9-carboxylate (271 mg, 1.13 mmol)

was added to 2-chloro-N-(5-methyl-1H-pyrazol-3-yDthieno[3,2-d jpyrimidin-4-amine(250 mg,
0.94 mmol) in n-butanol (10 mL), and DIPEA (242 mg, 1.88 mmol) were successively added

thereto. The mixture was then stirred at 160°C under microwave condition for 15 hours.
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When the reaction was completed, the reaction mixture was extracted with ethyl acetate (15 mL
x 3), and washed with saturated sodium chloride aqueous solution (15 mL x 3). The organic
phase was collected and dried over anhydrous sodium sulfate, filtered and concentrated under
reduced pressure. The resulting product was purified by silica gel column chromatography
(dichloromethane: methanol=98:2) to obtain the title compound as pale white solid (150 mg,
34%).

[2978] MS m/z (ESD): 470.1 [M+H]".

[2979] Step 2: preparation of tert-butyl-(3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-
yDamino)thieno|3, 2-d]pyrimidin-2-yl)amino)-9-azabicyclo[3.3. 1]non-9-carboxylate

0O
N7
Ny
(\O 1) HCI in dioxane
. HO HN N\\NrNH

2) HATU, DIPEA, DMF, 0 °C

S S
[2980] = —

[2981] Tert-butyl-(3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-y)amino)thieno|3,2-d Jpyrimidin-2-
yDamino)-9-azabicyclo|3.3.1non-9-carboxylate (100 mg, 0.21 mmol) was dissolved in
hydrochloride 1,4-dioxane solution(4.0 N, 5mL). The mixture was stirred at room temperature
for 30 minutes, concentrated, and then 2-(7-oxide benzotriazole)-N,N,N',N'-tetramethylurca
hexafluorophosphate (120 mg, 0.31 mmol) was added to the mixture. The mixture was
dissolved in N,N-dimethylformamide (5 mL). DIPEA (108 mg, 0.84 mmol) was slowly added
dropwise into the mixture, and the mixture was then stirred under ice water bath for 10 minutes.
2-Morpholino acetic acid (33 mg, 0.23 mmol) was added thereto and the mixture was stirred for
another 1 hour. The reaction mixture was concentrated under reduced pressure, and the
resulting product was purified by prep-HPLC to obtain the title compound as a white solid (17.8
mg, 17 %).
[2982] 'H NMR (400 MHz, DMSO-ds) 6 = 11.99 (s, 1H), 9.69 (s, 1H), 7.84 (s, 1H), 7.07-6.23
(m, 3H), 4.77 (s, 1H), 4.58 (s, 1H), 4.30 (s, 1H), 3.52 (d, J = 4.0 Hz, 4H), 3.10-3.01 (m, 2H),
2.32 (s, 3H), 2.14 (s, 2H), 2.09-1.39 (m, 10H).
[2983] MS m/z (ESI): 497.1 [M+H]".
[2984] Embodiment 289
[2985] 1-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno|3,2-d Jpyrimidin-2-
yDamino)-9-azabicyclo|3.3.1non-9-yl)-2-(methylamino)ethane- 1-one
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N/
HN { N H
Ny
HN N NH
7
N
S
[2986] =

[2987] The preparation of 1-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno|[3,2-
d]pyrimidin-2-yl)amino)-9-azabicyclo[3.3.1 Jnon-9-y1)-2-(methylamino)ethane-1-one was

carried out with the reference to Embodiment 247.
[2988] MS m/z (ESI): 441.2 [M+H]".
[2989] Embodiment 290
[2990] ((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno| 3,2-d]pyrimidin-2-
yDamino)-9-azabicyclo[3.3.1 non-9-y)(pyridin-2-yl)methanone

o N&
N/
HN N
N§@
HN_ _N. _NH
o

[2991] =
[2992] The preparation of ((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno|[3,2-

d]pyrimidin-2-yl)amino)-9-azabicyclo[3.3.1 jnon-9-yh)(pyridin-2-y)methanone was carried out
with the reference to Embodiment 288.

[2993] MS m/z (ESI): 475.2 [M+H]".
[2994] Embodiment 291

(1- methyl-1H-imidazol-2-y1){(3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno|3,2-
djpyrimidin-2-yl)amino)-9-azabicyclo[3.3.1 jnon-9-yl)methanone

\
N
w5
Na
HN N\\(NH
N

S
[2995] —
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[2996] The preparation of (1-methyl-1H-imidazol-2-y){(3-ex0)-3-((4-((5-methyl-1H-pyrazol-
3-yhamino)thieno|3,2-djpyrimidin-2-yl)amino)-9-azabicyclo|3.3.1 Jnon-9-y)methanone ~ was
carried out with the reference to Embodiment 288.
[2997] MS m/z (ESI): 478.2 [M+H]".
[2998] Embodiment 292
[2999] 2-(dimethylamine)-1-((1R,31,55)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno|3,2-
d]pyrimidin-2-yl)amino)-8-azabicyclo|[3.2.1]oct-8-yl)ethane-1-one

0]

HN Y\ﬂ -

.

HN / N\v/NH

s \=N

[3000] ‘=
[3001] The preparation of 2-(dimethylamine)-1-((1R,3r,5S)-3-((4-((5-methyl-1H-pyrazol-3-
yDamino)thieno|3,2-d jpyrimidin-2-yl)amino)-8-azabicyclo[3.2.1]oct-8-yDethane-1-one ~ was
carried out with the reference to Embodiment 242.
[3002] MS m/z (ESI): 441.2 [M+H]".
[3003] Embodiment 293
[3004] N, N-dimethyl-2-((3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno| 3,2-
d]pyrimidin-2-yl)amino)-8-azabicyclo|[3.2.1]oct-8-yl)acetamide

O
: Hk
HN HN N
i \ ; \
N o N«
1) HCl in dioxane

HN._N.__NH Br% ~ HN. N _NH
Y v " 2)DIPEA, DMF, 0°C gj/
=

[3006] =
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[3007] Tert-butyl-(3-ex0)-3-((4-((5-methyl-1H-pyrazol-3-y)amino)thieno| 3,2-d Jpyrimidin-2-
ylDamino)-8-azabicyclo|3.2.1]oct-8-carboxylate (100 mg, 0.21 mmol) was dissolved in
hydrochloride 1,4-dioxane solution(4.0 N, 5mL). The mixture was stirred at room temperature
for 30 minutes, concentrated, and then N,N-dimethylformamide (5 mL) was added to the mixture
for dissolution. DIPEA (108 mg, 0.84 mmol) was slowly added dropwise into the mixture, and
the mixture was then stirred under ice water bath for 10 minutes. 2-Bromine-N,N-
dimethylacetamide(38 mg, 0.23 mmol) were added thereto and the mixture was stirred for
another 1 hour. The reaction mixture was concentrated under reduced pressure, and the
resulting product was purified by prep-HPLC to obtain the title compound as a white solid (16.4
mg, 17 %).
[3008] 'H NMR (400 MHz, DMSO-ds) 5= 12.05 (s, 1H), 9.74 (s, 1H), 7.90 (d, J=4.0 Hz, 1H),
7.14-6.30 (m, 3H), 4.15 (s, 1H), 3.32-3.23 (m, 4H), 3.08 (s, 3H), 2.83 (s, 3H), 2.22 (s, 3H), 1.97
(s, 2H), 1.82-1.55 (m, 6H).
[3009] MS m/z (ESD): 441.1 [M+H]".
[3010] Embodiment 294
[3011] 3-((3-ex0)-3-((4-((5-(hydroxymethyl)-1H-pyrazol-3-yl)amino)-6-methylthieno|3,2-d

pyrimidin-2-yl)amino)-9-azabicyclo[3.3.1 jnon-9-yD)propionitrile
CN

HN N
N'§ @
[3012]

[3013] Step 1: preparation of (3-((2-chloro-6-methylthieno|3,2-dJpyrimidin-4-yl)amino)-1H-

pyrazol-5-yl)methanol

HO

OH
H/N \ DIPEA, DMF
N
§ N 70°C
[3014] RN
369

Date Recgue/Date Received 2021-05-28



CA 03121408 2021-05-28

[3015] 2.4-Dichloro-6-methylthieno|3,2-d]pyrimidine (200 mg, 0.91 mmol), (3-amino-1H-
pyrazol-5-yl)methanol (120 mg, 1.09 mmol) and DIPEA (350 mg, 2.73 mmol) was dissolved in
N,N-dimethylformamide (10 mL). The mixture was mixed evenly and the reaction was carried
out at 70 °C overnight. Then the mixture was cooled to room temperature, and successively
extracted with water (30 mL) and ethyl acetate (20 mL *3). The organic phases were combined,
and concentrated under reduced pressure. The crude product obtained was purified by flash
silica gel chromatography to obtain the title compound as a white solid (200 mg, 75 %).

[3016] MS m/z (ESD): 296.0 [M+H]".

[3017] Step 2: preparation of Tert-butyl (3-exo0)-3-((4-((5-(hydroxymethyl)-1H-pyrazol-3-

yDamino)-6-methylthieno| 3,2-d Jpyrimidin-2-yl)amino)-9-azabicyclo[3.3.1 jnon-9-carboxylate
HO HO Boc

DIPEA, n-BuOH
N\\rCI @ HN
160 °C

(COOH),

[3018]
[3019] (3-((2-Chloro-6-methylthieno|3,2-d [pyrimidin-4-yl)amino)-1H-pyrazol-5-yl)methanol
(150 mg, 0.51 mmol), Tert-butyl (3-exo)-3-amino-9-azabicyclo[3.3.1non-9-carboxylate
oxalate(200 mg, 0.61 mmol) and DIPEA (200 mg, 1.53 mmol) were added to n-butanol (3 mL).
The mixture was mixed evenly, and the reaction was carried out at 165 °C for 8 hour. The
mixture was then cooled to room temperature, and concentrated under reduced pressure. The
crude product obtained (200 mg) was used directly in the next step without purification.

[3020] MS m/z (ESI): 500.1 [M+H]".

[3021] Step 3: preparation of (3-((2-(((3-ex0)-9-azabicyclo[3.3.1 non-3-yl)amino)-6-
methylthieno[3,2-d jpyrimidin-4-yl)amino)-1H-pyrazol-5-yl)methanol

HQO Boc
Vs
e N
N N
HCI in dioxane

HN N\\(NH

N

[3022]
[3023] Hydrochloride dioxane(4N, 5 mL) was slowly added dropwise to the solution of Tert-
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butyl (3-ex0)-3-((4-((5-(hydroxymethyl)-1 H-pyrazol-3-yl)amino)-6-methylthieno|3,2-
d]pyrimidin-2-yl)amino)-9-azabicyclo[3.3.1 jnon-9-carboxylate (200 mg, 0.40 mmol) in
methanol (10 mL). The reaction was carried out at room temperature for 3 hours, and then the
mixture was concentrated under reduced pressure. The crude product obtained was purified by
prep-HPLC to obtain the title compound as a yellow solid (100 mg, 63 %).

[3024] MS m/z (ESI): 400.1 [M+H]".

[3025] Step 4. 3-((3-ex0)-3-((4-((5-(hydroxymethyl)- 1 H-pyrazol-3-yl)amino)-6-
methylthieno[3 2-d pyrimidin-2-yl)amino)-9- azabicyclo[3 3.1lnon-9 -yl)propionitn'le

AN, DIPEA, MeOH

N

[3026]
[3027] (3-((2-(((3-ex0)-9-Azabicyclo[3.3.1 non-3-y)amino)-6-methylthieno| 3,2-d Jpyrimidin-
4-yDamino)- 1 H-pyrazol-5-yl)methanol (100 mg, 0.25 mmol), acrylonitrile (0.2 mL) and DIPEA
(0.1 mL) were added to methanol (10 mL). The mixture was mixed evenly, and the reaction
was carried out at room temperature for 1 hour. The mixture was then concentrated under
reduced pressure, and the crude product obtained was purified by prep-HPLC to obtain the title
compound as a white solid (11.7 mg, 10 %).
[3028] 'H NMR (400 MHz, DMSO-ds) 6 12.28 (s, 1H), 10.12 (s, 1H), 7.09-6.64 (m, 2H), 6.29-
6.23 (s, 1H), 5.22-4.94 (m, 1H), 4.67-4.37 (m, 3H), 2.95 (s, 2H), 2.85-2.81 (m, 2H), 2.70-2.57
(m, 5H), 1.95-1.49 (m, 10H).
[3029] MS m/z (ESI): 453.2 [M+H]".
[3030] Embodiment 295
[3031] 3-((3-ex0)-3-((1-methyl-4-((5-methyl-1H-pyrazol-3-yl)amino)- 1 H-pyrazolo| 3,4-

d]pyrimidin-6-yl)amino)-8-azabicyclo[3.2.1]oct-8-yl)propionitrile

371

Date Recgue/Date Received 2021-05-28



CA 03121408 2021-05-28

N
[3032] N
[3033] Step 1: preparation of 6-chloro-1-methyl-N-(5-methyl-1H-pyrazol-3-yl)- 1H-

pyrazolo[3,4-d]pyrimidin-4-amine

HN—
cl N.__ClI N
g HN 3
~N . Ng DIPEA HN NYCI
\ o
N-N_ NH, EtOH, 60 °C LN
\
N-N
[3034] \

[3035] 3-Amino-5-methylpyrazol (117 mg, 1.2 mmol) and DIPEA (258 mg, 2 mmol) were
successively added to the solution of 4,6-dichloro-1-methyl-1H-pyrazolo|[3,4-d|pyrimidine (203
mg, 1 mmol) in ethanol (10 mL). The mixture was then stirred at 60°C for 1 hour. When the
reaction was completed, the reaction mixture was extracted with ethyl acetate (15 mL x 3), and
washed with saturated sodium chloride aqueous solution (15 mL x 3). The organic phase was
collected, dried over anhydrous sodium sulfate, filtered and concentrated under reduced pressure.
The resulting product was purified by silica gel column chromatography (dichloromethane:
methanol=98:2) to obtain the title compound as a yellow solid (250 mg, 95%).

[3036] MS m/z (ESD): 264.0 [M+H]".

[3037] Step 2: preparation of tert-butyl-(3-exo)-3-((1-methyl-4-((5-methyl-1H-pyrazol-3-
yDamino)-1H-pyrazolo|3,4-d]pyrimidin-6-yl)amino)-8-azabicyclo[3.2.1]oct-8-carboxylate

HN Efoc
N ) I|3°C HN— N
N N
HN._ _N___Cl DIPEA
| N + HN.__N___NH
_N n-BuOH, 160 °C, MW \j/
NH, |
\ _N
N—N
N \!
N—N

[3038]
[3039] Tert-butyl-(3-exo)-3-amino-8-azabicyclo[3.2.1]oct-8-carboxylate (170 mg, 0.75 mmol)
and DIPEA (129 mg, 1 mmol) were successively added to the solution of 6-chloro-1-methyl-N-
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(5-methyl-1H-pyrazol-3-yl)-1H-pyrazolo[3,4-d|pyrimidin-4-amine (132 mg, 0.5 mmol) in n-
butanol (5 mL), then the mixture was stirred at 160°Cunder microwave condition for 15 hours.
When the reaction was completed, the reaction mixture was extracted with ethyl acetate (15 mL
x 3), and washed with saturated sodium chloride aqueous solution (15 mL x 3). The organic
phase was collected, dried over anhydrous sodium sulfate, filtered and concentrated under
reduced pressure. The resulting product was purified by silica gel column chromatography
(dichloromethane: methanol=95:5) to obtain the title compound as a white solid (165 mg, 73%).
[3040] MS m/z (ESI): 454.2 [M+H]".

[3041] Step 3: preparation of 3-((3-ex0)-3-((1-methyl-4-((5-methyl-1H-pyrazol-3-yl)amino)-
1H-pyrazolo|3,4-d]pyrimidin-6-yl)amino)-8-azabicyclo|[3.2.1 Joct-8-yD)propionitrile

Boc hCN
HN lll H!\l \ N
N N
J
HN N NH 1) HCl in dioxane HN N\W/NH
e |
N

2) AN, DIPEA, MeOH

\
- NN

[3042] NN h
[3043] Tert-butyl-(3-ex0)-3-((1-methyl-4-((5-methyl-1H-pyrazol-3-yl)amino)- 1H-
pyrazolo[3,4-d]pyrimidin-6-yl)amino)-8-azabicyclo[3.2.1]oct-8-carboxylate (165 mg, 0.36
mmol) was dissolved in hydrochloride 1,4-dioxane solution(4.0 N, 5 mL). The mixture was
stirred at room temperature for 30 minutes, concentrated, and then methanol (10 mL) was added
to the mixture for dissolution. DIPEA (186 mg, 1.44 mmol) was slowly added dropwise into
the mixture, and the mixture was stirred at room temperature for 10 minutes. Acrylonitrile (29
mg, 0.55 mmol) was added thereto and the mixture was stirred for another 2 hours. When the
reaction was completed, the reaction mixture was concentrated under reduced pressure, then
purified by prep-HPLC to obtain the title compound as a white solid (60.4 mg, 41%).
[3044] 'H NMR (400 MHz, DMSO-ds) 6 = 11.96 (s, 1H), 10.04 (s, 1H), 7.99 (s, 1H), 6.64 (s,
2H), 4.18 (s, 1H), 3.63 (d,J=20.4 Hz, 3H), 3.22 (s, 2H), 2.55 (s, 4H), 2.17 (s, 3H), 1.84 (s, 2H),
1.73-1.48 (m, 6H).
[3045] MS m/z (ESI): 407.2 [M+H]".

[3046] Embodiment 296
[3047] 1-((3-ex0)-3-((1-methyl-4-((5-methyl-1H-pyrazol-3-yl)amino)- 1 H-pyrazolo| 3,4-
d]pyrimidin-6-yl)amino)-9-azabicyclo[3.3.1 jnon-9-yl)-2-morpholinocthane-1-one
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O
N
N
HN N NH
LA
/N
\ —N
[3048] NN

[3049] The preparation of 1-((3-ex0)-3-((1-methyl-4-((5-methyl-1H-pyrazol-3-yl)amino)-1H-
pyrazolo| 3,4-djpyrimidin-6-yl)amino)-9-azabicyclo[3.3.1 jnon-9-yl)-2-morpholinocthane-1-one
was carried out with the reference to Embodiment 246.
[3050] MS m/z (ESI): 495.2 [M+H]".
[3051] Embodiment 297
[3052] ((3-ex0)-3-((1-methyl-4-((5-methyl-1H-pyrazol-3-yl)amino)-1H-pyrazolo|3,4-

d]pyrimidin-6-yl)amino)-9-azabicyclo[3.3.1 |non-9-y1)(pyridin-2-yl)methanone
o e

[3053] N
[3054] The preparation of ((3-exo)-3-((1-methyl-4-((5-methyl-1H-pyrazol-3-yl)amino)-1H-
pyrazolo|3,4-d]pyrimidin-6-yl)amino)-9-azabicyclo[3.3.1 |non-9-yl)(pyridin-2-yl)methanone
was carried out with the reference to Embodiment 260.
[3055] MS m/z (ESI): 473.2 [M+H]".
[3056] Embodiment 298
[3057] 3-(cis-5-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno|[2,3-d Jpyrimidin-2-

yDamino)hexahydrocyclopentadieno|c|pyrrole-2(1H)-yDpropionitrile
CN

[3058]
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[3059] Step 1: preparation of  tert-butyl cis-5-((4-((5-methyl-1H-pyrazol-3-
yDamino)thieno|2,3-d Jpyrimidin-2-yl)amino)hexahydrocyclopentadieno|c|pyrrole-2(1H)-

carboxylate

[3060]
[3061] 2-Chloro-N-(5-methyl-1H-pyrazol-3-yl)thieno|2,3-d]jpyrimidin-4-amine(100 mg,
0.376 mmol), tert-butyl cis-5-aminohexahydrocyclopentadieno|c]pyrrole-2(1H)-carboxylate
(102 mg, 0.452 mmol) and DIPEA (146 mg, 1.13 mmol) were successively added to NMP(1
mL). Under nitrogen atmosphere, the mixture was heated to 160 °C by microwave and reacted
for 8 hours. The reaction mixture was cooled to room temperature, then poured into ice water
(10 mL), stirred for 10 minutes, and filtered. The filter cake was washed with water (15 mL)
and dried under vacuum to obtain the title compound as a yellow solid (171 mg, the crude
product).

[3062] Step 2: preparation of 3-(cis-5-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno[2,3-
d]pyrimidin-2-yl)amino)hexahydrocyclopentadieno|c]pyrrole-2(1H)-yl)propionitrile

IBoc
N
HN H.. HN—
N ) “/4 1) HCl in dioxane N
2) AN, DIPEA, MeOH  HN
HN NYNH )
|
_N
\
[3063] S S

[3064] Tert-butylcis-5-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno| 2,3-d |pyrimidin-2-

yDamino)hexahydrocyclopentadieno|c]pyrrole-2(1H)-carboxylate (86 mg, 0.188 mmol) was
dissolved in methanol (2 mL). The mixture was stirred at room temperature and 4M HCI in
1,4-dioxane (2 mL) was added thereto. The reaction mixture was stirred at room temperature
for 1 hour, and concentrated under reduced pressure. The residue was dissolved in anhydrous

methanol (2 mL), and DIPEA (121 mg, 0.938 mmol) and acrylonitrile (15 mg, 0.282 mmol) were
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successively added thereto.  The resulting reaction mixture was stirred at room temperature for
16 hours. The reaction mixture was diluted with DCM (20 mL), and washed with water (5mL).
The organic phase was dried over anhydrous sodium sulfate, filtered, and concentrated under
reduced pressure. The residue was purified by silica gel chromatography to obtain the title
compound as a white solid (17 mg, 22%).
[3065] 'H NMR (400 MHz, CD;0D) 6 7.36 (d, J = 6.0 Hz, 1H), 7.02-6.86 (m, 1H), 6.54 (s,
0.6H), 5.80 (s, 0.4H), 4.34-4.09 (m, 1H), 2.86-2.72 (m, 4H), 2.73-2.57 (m, 4H), 2.40-2.19 (m,
7H), 1.57-1.37 (m, 2H).
[3066] MS m/z (ESI): 409.1[M+H]".
[3067] Embodiment 299
[3068] 3-(cis-5-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno|3,2-d Jpyrimidin-2-
yDamino)hexahydrocyclopentadieno [c]pyrrol/eﬁ(\lH)-yl)propionitﬁle
CN

[3069] =
[3070] Step 1: preparation of tert-butyl-cis-5-((4-((5-methyl-1H-pyrazol-3-
yDamino)thieno|3,2-d Jpyrimidin-2-yl)amino)hexahydrocyclopentadieno|[c|pyrrole-2(1H)-

carboxylate
Boc

HN \ Boc
N N HN Hro)—{+1H
N )
NS
HN N\ Cl 4+ Hue H DIPEA
| Y HN_ _N
N n-BuCH, 160 °C, MW \j/
s P
_ NH, s
[3071] =

[3072] Tert-butyl-cis-5-aminohexahydrocyclopentadieno[c]pyrrole-2(1H)-carboxylate (102

mg, 0.45 mmol) and DIPEA (98 mg, 0.76 mmol) were successively added to the solution of 2-
chloro-N-(5-methyl-1H-pyrazol-3-yl)thieno|3,2-d Jpyrimidin-4-amine(100 mg, 0.38 mmol) in n-
butanol (5mL). The mixture was then stirred at 160°C under microwave condition for 15 hours.

When the reaction was completed, the reaction mixture was extracted with ethyl acetate (15 mL
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x 3), and washed with saturated sodium chloride aqueous solution (15 mL x 3). The organic
phase was collected, dried over anhydrous sodium sulfate, filtered and concentrated under
reduced pressure. The resulting product was purified by silica gel column chromatography
(dichloromethane: methanol=95:5) to obtain the title compound as a pale yellow solid (80 mg,
46 %).

[3073] MS m/z (ESI): 456.2 [M+H]".

[3074] Step 2: preparation of 3-(cis-5-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno|3,2-
d]pyrimidin-2-yl)amino)hexahydrocyclopentadjeno[c]pyrrole-2(IH)-yl)propionitrile

N
N
H!\l \ HII- -IIH
N\ Ny
1) HCl in dioxane
HN N NH
e
N

2) AN, DIPEA, MeOH

S S
[3075] — =

[3076] Tert-butyl-cis-5-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno|3,2-d Jpyrimidin-2-
yDamino)hexahydrocyclopentadieno|c]pyrrole-2(1H)-carboxylate (80 mg, 0.18 mmol) was
dissolved in hydrochloride 1,4-dioxane solution (4.0N, 2mL). The mixture was stirred at room
temperature for 30 minutes, concentrated, and then methanol (5 mL) was added to the mixture
for dissolution. DIPEA (93 mg, 0.72 mmol) was slowly added dropwise into the mixture, and
the mixture was stirred at room temperature for 10 minutes. Acrylonitrile (14 mg, 0.27 mmol)
was added thereto and the mixture was stirred for another 2 hours. The reaction mixture was
concentrated under reduced pressure, and the resulting product was purified by prep-HPLC to
obtain the title compound as a white solid (26.3 mg, 37 %).
[3077] H NMR (400 MHz, DMSO-ds) 6 = 12.30 (s, 1H), 9.92 (s, 1H), 7.90 (s, 1H), 7.51-6.25
(m, 3H), 4.11 (s, 1H), 2.66 (dd, J = 13.6, 7.2 Hz, 6H), 2.22 (s, 8H), 1.31 (s, 3H).
[3078] MS m/z (ESD): 409.1 [M+H]".
[3079] Embodiment 300
[3080] 3-(cis-5-((4-((5-methyl-1H-pyrazol-3-yl)amino)quinazolin-2-

yDamino)hexahydrocyclopentadieno|c|pyrrole-2(1H)-yDpropionitrile
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[3081]
[3082] The preparation of 3-(cis-5-((4-((5-methyl-1H-pyrazol-3-yl)amino)quinazolin-2-
yDamino)hexahydrocyclopentadieno|c]pyrrole-2(1H)-yl)propionitrile was carried out with the
reference to Embodiment 281.
[3083] 'H NMR (400 MHz, DMSO-ds) 6 12.14 (s, 1H), 10.16 (s, 1H), 8.29 (s, 1H), 7.54 (t,J =
7.5 Hz, 1H), 7.32 (d, J= 8.2 Hz, 2H), 7.09 (t, J= 7.2 Hz, 1H), 6.63 (s, 1H), 4.26-4.09 (m, 1H),
2.63 (dd, J=25.8, 13.5 Hz, 8H), 2.42-1.98 (m, 7H), 1.34 (dd, /= 15.0, 9.5 Hz, 2H).
[3084] MS m/z (ESI): 403.2 [M+H]".

[3085] Embodiment 301
[3086] 3-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno[2,3-d Jpyrimidin-2-
yl)amino)piperidin- 1-yl)propionitrile

HN N NH
5/\|/
N
[3087] \g

[3088] Step 1: preparation of tert-butyl4-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno[2,3-
d]pyrimidin-2-yl)amino)piperidin-1-carboxylate

?oc
HN
N ) HN N
N Elioc N’\\
HN__N___Cl N DIPEA, NMP
| . i - HN__N__NH
_N g
\ >~ N
S NH, \
[3089] s
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[3090] 2-Chloro-N-(5-methyl-1H-pyrazol-3-yl)thieno[2,3-dpyrimidin-4-amine(100 mg,
0.376 mmol), 1-BOC-4-aminopiperidin(108 mg, 0.539 mmol) and DIPEA (146 mg, 1.13 mmol)
were successively added to NMP(1 mL). Under nitrogen atmosphere, the mixture was then
heated to 130 °C by microwave, and reacted for 16 hours. The reaction mixture was cooled to
room temperature, then poured into ice water (10 mL), stirred for 10 minutes, and filtered. The
filter cake was washed with water (5 mL), dried under vacuum to obtain the title compound as a
yellow solid (100 mg, the crude product).

[3091] Step 2: preparation of 3-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno[2,3-

d]pyrimidin-2-yl)amino)piperidin-1-yl)propionitrile
CN

N
N; Q 1) HCl in EtOAG H!“§ Q
\S
Y ) AN, DIPEA, MeOH N N NH
s
N
[3092] Tert-butyl 4-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno|2,3-djpyrimidin-2-

yl)amino)piperidin-1-carboxylate (100 mg, 0.233 mmol) was dissolved in methanol (2 mL).
The mixture was stirred at room temperature for 4M HCI in ethyl acetate (2 mL) was added
thereto. The mixture was stirred at room temperature for 2 hours, and concentrated under
reduced pressure. The residue was dissolved in anhydrous methanol (2 mL), and DIPEA (150
mg, 1.17 mmol) and acrylonitrile (62 mg, 1.17 mmol) were successively added thereto. The
resulting reaction mixture was stirred at room temperature for 1 hour. The reaction mixture
was diluted with DCM(20 mL), and washed with water (5mL). The organic phase was dried
over anhydrous sodium sulfate, filtered, and concentrated under reduced pressure. The residue
was purified by silica gel chromatography to obtain the title compound as a white solid (18 mg,
20%).
[3093] 'H NMR (400 MHz, CDs0D)  7.37 (d, J = 6.0 Hz, 1H), 6.97 (d, J = 6.1 Hz, 1H), 6.55
(s, 0.5H), 5.81 (s, 0.5H), 3.92-3.74 (m, 1H), 3.04-2.88 (m, 2H), 2.81-2.57 (m, 4H), 2.44-2.15 (m,
5H), 2.14-1.97 (m, 2H), 1.73-1.52 (m, 2H).
[3094] MS m/z (ESI): 383.1[M+H]".

[3095] Embodiment 302
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[3096] 1-((4-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno|2,3-d Jpyrimidin-2-

yl)amino)piperidin- 1 -yl)sulfonyl)azetindin-3-formonitrile

CN
o) /j
00N
S

HN N NH
gj/
N
\
[3097] S

[3098] The  preparation of  1-((4-((4-((5-methyl-1H-pyrazol-3-y)amino)thieno[2,3-
d]pyrimidin-2-yl)amino)piperidin-1-yl)sulfonyl)azetindin-3-formonitrile was carried out with
the reference to Embodiment 237.
[3099] 'H NMR (400 MHz, CD30D) 6 7.38 (d, J= 6.0 Hz, 1H), 6.99 (d, J = 6.0 Hz, 1H), 6.49
(s, 0.5H), 5.83 (s, 0.5H), 4.20-4.10 (m, 2H), 4.07-3.99 (m, 2H), 3.99-3.89 (m, 1H), 3.77-3.61 (m,
3H), 3.09-2.99 (m, 2H), 2.28 (s, 3H), 2.17-2.06 (m, 2H), 1.67-1.51 (m, 2H).
[3100] MS m/z (ESI): 474.0[M+H]".
[3101] Embodiment 303
[3102] 1-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno[2,3-d Jpyrimidin-2-
yDamino)piperidin-1-yl)-2-(methylamino)ethane-1-one

HN N NH
g/Y
> _N
[3103] \ S

[3104] The preparation of 1-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno[2,3-
d]pyrimidin-2-yl)amino)piperidin-1-yl)-2-(methylamino)ethane-1-one was carried out with the
reference to Embodiment 247.
[3105] MS m/z (ESI): 401.2 [M+H]".
[3106] Embodiment 304
[3107] 1-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno[2,3-d Jpyrimidin-2-
yl)amino)piperidin-1-yl)-2-morpholinoethane-1-one
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(o]
N
HN N bo
L
HN_ N_ NH
&
>N
[3108] \S

[3109] The preparation of 1-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno[2,3-
d]pyrimidin-2-yl)amino)piperidin-1-yl)-2-morpholinoethane-1-one was carried out with the
reference to Embodiment 246.

[3110] MS m/z (ESI): 457.2 [M+H]".
[3111] Embodiment 305

[3112] (4-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno|2,3-d Jpyrimidin-2-
yDamino)piperidin-1-yl)(pyridin-2-yl)methanone

ye
0 NS |
N
N
HN
N'é Q
HN N NH
g/\r
>~ _N
[3113] \ S

[3114] The preparation of (4-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno|2,3-d]|pyrimidin-
2-yDamino)piperidin-1-yl)(pyridin-2-yl)methanone was carried out with the reference to
Embodiment 260.

[3115] MS m/z (ESI): 435.2 [M+H]".
[3116] Embodiment 306

[3117] 3-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno|[3,2-d Jpyrimidin-2-
yl)amino)piperidin- 1-yl)propionitrile

HN N NH
E .
N
S
[3118] —
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[3119] The preparation of 3-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno|3,2-
d]pyrimidin-2-yl)amino)piperidin-1-yl)propionitrile was carried out with the reference to
Embodiment 60.

[3120] MS m/z (ESI): 383.2 [M+H]".
[3121] Embodiment 307

[3122] 1-((4-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno|3,2-d Jpyrimidin-2-

yl)amino)piperidin- 1 -yl)sulfonyl)azetindin-3-formonitrile

CN
oINT
s

HN N NH
5
x N
S
[3123] —

[3124] The  preparation of  1-((4-((4-((5-methyl-1H-pyrazol-3-y)amino)thieno|3,2-
d]pyrimidin-2-yl)amino)piperidin-1-yl)sulfonyl)azetindin-3-formonitrile was carried out with
the reference to Embodiment 60.

[3125] MS m/z (ESI): 474.1 [M+H]".
[3126] Embodiment 308

[3127] 1-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno|[3,2-d Jpyrimidin-2-

yl)amino)piperidin-1-yl)-2-morpholinoethane-1-one

HN N NH
s
> N
S
[3128] =

[3129] The preparation of 1-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno[3,2-
d]pyrimidin-2-yl)amino)piperidin-1-yl)-2-morpholinoethane-1-one was carried out with the
reference to Embodiment 246.

[3130] MS m/z (ESI): 457.2 [M+H]".
[3131] Embodiment 309

[3132] (4-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno|3,2-d Jpyrimidin-2-
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yDamino)piperidin-1-yl)(pyridin-2-yl)methanone

HN N NH
a
N
S
[3133] =

[3134] The preparation of (4-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno|3,2-d]|pyrimidin-
2-yDamino)piperidin-1-yl)(pyridin-2-yl)methanone was carried out with the reference to
Embodiment 260.
[3135] MS m/z (ESI): 435.2 [M+H]".
[3136] Embodiment 310
[3137] 3-(4-((4-((5-methyl-1H-pyrazol-3-y)amino)quinazolin-2-yl)amino)piperidin-1-
yD)propionitrile

[3138]
[3139] The  preparation of  3-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)quinazolin-2-
yl)amino)piperidin-1-yl)propionitrile was carried out with the reference to Embodiment 301.
[3140] 'H NMR (400 MHz, CD30OD: CDCl3, v/v=1:1) § 8.03 (d, /= 8.1 Hz, 1H), 7.59 (d, J =
79 Hz, 1H), 7.44 (s, 1H), 7.20 (t,J=7.4 Hz, 1H), 6.63 (s, 1H), 5.92 (s, 1H), 4.01-3.87 (m, 1H),
298 (d,J=11.6 Hz, 2H), 2.77 (t, J = 6.9 Hz, 2H), 2.64 (1, J = 6.9 Hz, 2H), 2.45-2.22 (m, SH),
2.19-2.07 (m, 2H), 1.65 (td, /= 14.0, 3.4 Hz, 2H).
[3141] MS m/z (ESI): 377.1 [M+H]".

[3142] Embodiment 311

[3143] 1-((4-((4-((5-methyl-1H-pyrazol-3-yl)amino)quinazolin-2-yl)amino)piperidin-1-
yDsulfonyl)azetindin-3-formonitrile
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[3144]
[3145] The preparation of 1-((4-((4-((5-methyl-1H-pyrazol-3-yl)amino)quinazolin-2-
ylDamino)piperidin-1-yl)sulfonyl)azetindin-3-formonitrile was carried out with the reference to
Embodiment 213.
[3146] 'H NMR (400 MHz, CDsOD: CDCl3, v/v=1:1) 6 8.04 (d, J = 8.1 Hz, 1H), 7.65-7.59
(m, 1H), 7.45 (d, /=82 Hz, 1H), 7.22 (t,J=7.5Hz, 1H), 6.31 (s, 1H), 4.17 (t,J=8.3 Hz, 2H),
4.12-4.01 (m, 3H), 3.74 (d, J=12.7 Hz, 2H), 3.61 (ddd, /=15.1, 8.7, 6.4 Hz, 1H), 3.06 (1, J =
11.3 Hz, 2H), 2.32 (s, 3H), 2.21-2.11 (m, 2H), 1.64 (td, J=13.6, 3.3 Hz, 2H).
[3147] MS m/z (ESI): 468.1 [M+H]".
[3148] Embodiment 312
[3149] 3-(4-((7-((5-methyl-1H-pyrazol-3-yl)amino)-1,6-diazanaphthalen-5-

yl)amino)piperidin- 1-yl)propionitrile

N

.5

AN

[3150] Nx
[3151] The preparation of 3-(4-((7-((5-methyl-1H-pyrazol-3-yl)amino)-1,6-diazanaphthalen-
5-yDamino)piperidin-1-yl)propionitrile was carried out with the reference to Embodiment 111.
[3152] MS m/z (ESI): 377.2 [IM+H]".
[3153] Embodiment 313
[3154] 1-((4-((7-((5-methyl-1H-pyrazol-3-yl)amino)-1,6-diazanaphthalen-5-
yl)amino)piperidin- 1 -yl)sulfonyl)azetindin-3-formonitrile
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[3155] NS

[3156] The preparation of 1-((4-((7-((5-methyl-1H-pyrazol-3-yl)amino)-1,6-diazanaphthalen-
5-yDamino)piperidin-1-yl)sulfonyl)azetindin-3-formonitrile was carried out with the reference
to Embodiment 111.
[3157] MS m/z (ESI): 468.2 [M+H]".
[3158] Embodiment 314
[3159] 3-(6-((7-((5-methyl-1H-pyrazol-3-yl)amino)-1,6-diazanaphthalen-5-yl)amino)-2-

azaspiro|3.3}hept-2-yl)propionitrile
" en

[3160] Nx

[3161] Step 1: preparation of tert-butyl6-((7-chloro-1,6-diazanaphthalen-5-yl)amino)-2-

azaspiro|3.3 }hept-2-carboxylate

I?oc
N

Boc
DIPEA NMP ¢ /N NH

[3162] Nx

[3163] 5,7-Dichloro-1,6-diazanaphthalen(200 mg, 1.00 mmol), tert-butyl6-amino-2-
azaspiro|3.3 }hept-2-formate(256 mg, 1.21 mmol) and DIPEA (324 mg, 2.51 mmol) were
successively added to NMP (2 mL), and the mixture was stirred at 120 °C for 3 hours. The

reaction mixture was cooled to room temperature, poured into ice water (20 mL), stirred for 10
385
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minutes, and then extracted with cthyl acetate. The organic phases were combined and washed
with saturated sodium chloride aqueous solution. The organic phase was collected, dried over
anhydrous sodium sulfate, filtered, and concentrated under reduced pressure to remove the
organic solvent. The resulting product obtained was purified by silica gel chromatography to
obtain the title compound as brown oil (340 mg, 91%).

[3164] Step 2: preparation of tert-butyl 6-((7-((1-(tert-butyl carbonyl)-5-methyl-1H-pyrazol-3-
ylDamino)-1,6-diazanaphthalen-5-yl)amino)-2-azaspiro| 3.3 jhept-2-carboxylate

Boc ?oc
N
Boc,
N
XPhos Pd G2, Cs,CO
\? 2¥23  HN_N._NH
dioxane, 100 °C X |
|
[3165] N N
[3166] Tert-butyl 6-((7-chloro-1,6-diazanaphthalen-5-yl)amino)-2-azaspiro[3.3 jhept-2-

carboxylate (100 mg, 0.267 mmol), 1-Boc-3-amino-5-methylpyrazol (79 mg, 0.400 mmol),
cesium carbonate (174 mg, 0.534 mmol), XPhos Pd G2 (105 mg, 0.134 mmol) and XPhos(127
mg, 0.267 mmol) were successively added to dioxane (5 mL). The mixture was filled with
nitrogen for 3 times, and then stirred at 100 °C for 4 hours. The reaction mixture was diluted
with cthyl acetate (20 mL), and filtered with diatomaceous earth. The filtrate was successively
washed with water and saturated sodium chloride aqueous solution, dried over anhydrous sodium
sulfate, filtered, and concentrated under reduced pressure. The resulting product obtained was
purified by silica gel chromatography to obtain the title compound as a yellow oil (44 mg, the
crude product).

[3167] Step 3: preparation of  3-(6-((7-((5-methyl-1H-pyrazol-3-yl)amino)-1,6-
diazanaphthalen-5-yl)amino)-2-azaspiro[ 3.3 hept-2-yl)propionitrile

|
N
Boc,
N HN
N 1) HCl in dioxane N )
HN.__N.___NH

2) AN, DIPEA, MeOH  pN_ N. _NH

N N |

[3168]
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[3169] Tert-butyl  6-((7-((1-(tert-butyl  carbonyl)-5-methyl-1H-pyrazol-3-yl)amino)-1,6-
diazanaphthalen-5-yl)amino)-2-azaspiro| 3.3 Jhept-2-carboxylate (66 mg, the crude product) was
dissolved in methanol (2 mL). The mixture was stirred at room temperature and 4M HCI in
1,4-dioxanc (2 mL) was added thercto. The mixture was stirred at room temperature for 2 hours,
and concentrated under reduced pressure.  The residue was dissolved in anhydrous methanol (1
mL), and DIPEA (48 mg, 0.370 mmol) and acrylonitrile (10 mg, 0.185 mmol) were successively
added thereto. The resulting reaction mixture was stirred at room temperature for 1 hour. The
reaction mixture was concentrated under reduced pressure, and the residue was successively
purified by silica gel chromatography and prep-HPLC to obtain the title compound as a yellow
solid (6 mg, 12%).
[3170] 'H NMR (400 MHz, CD;0OD) 6 8.55 (s, 1H), 8.38 (d, J = 8.2 Hz, 1H), 7.16-6.98 (m,
1H), 6.64 (s, 0.4H), 6.11 (s, 0.6H), 4.61-4.37 (m, 1H), 3.56-3.46 (m, 2H), 3.37-3.32 (m, 2H),
2.83-2.63 (m, 4H), 2.55-2.44 (m, 2H), 2.39-2.16 (m, SH).
[3171] MS m/z (ESI): 389.2 [M+H]".
[3172] Embodiment 315
[3173] N5-((3-ex0)-8-((1H-pyrazol-4-yDsulfonyl)-8-azabicyclo|3.2.1]oct-3-y1)-N7-(5-
methyl-1H-pyrazol-3-yl)-1,6-diazanaphthalen-5,7-diamine

/ NH
0 N
Y,
o:\‘§
HN { N
Ny
HN.__N.__NH

| N

Pz
N |

[3174]
[3175] The preparation of N5-((3-exo0)-8-((1H-pyrazol-4-y)sulfonyl)-8-azabicyclo|3.2.1]oct-
3-yD)-N7-(5-methyl-1H-pyrazol-3-yl)-1,6-diazanaphthalen-5,7-diamine was carried out with the
reference to Embodiment 111.
[3176] 'H NMR (400 MHz, DMSO-ds) 6 = 9.03 (s, 1H), 8.78 (s, 1H), 8.59 (d, J= 2.8 Hz, 1H),
8.49 (s, 2H), 8.37 (d, J = 8.4 Hz, 1H), 8.32 (s, 1H), 7.21 (d, J = 8.0 Hz, 1H), 6.98 (dd, J = 8.4,
4.0 Hz, 1H), 6.69 (s, 1H), 6.05 (s, 1H), 4.62 (s, 1H), 4.35 (s, 2H), 2.16 (s, 3H), 2.10-2.02 (m,
2H), 1.78-1.73 (m, 4H), 1.41-1.32 (m, 2H).
[3177] MS m/z (ESI): 480.2 [M+H]".
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[3178] Embodiment 316
[3179] 3-(endo-6-((7-((5-methyl-1H-pyrazol-3-yl)amino)-1,6-diazanaphthalen-5-yl)amino)-3-

azabicyclo[3.1.0]hex-3-yD)propionitrile
CN

[3180] Nx

[3181] The preparation of 3-(endo-6-((7-((5-methyl-1H-pyrazol-3-y)amino)-1,6-
diazanaphthalen-5-yl)amino)-3-azabicyclo[3.1.0}hex-3-yDpropionitrile was carried out with the
reference to Embodiment 111.
[3182] MS m/z (ESI): 375.2 [M+H]".

[3183] Embodiment 317
[3184] 3-(endo-6-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno[2,3-d|pyrimidin-2-yl)amino)-

3-azabicyclo[3.1.0}hex-3-yDpropionitrile
CN

HN N NH
g/\”/
N
[3185] \_g

[3186] The preparation of 3-(endo-6-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno[2,3-
d]pyrimidin-2-yl)amino)-3-azabicyclo[3.1.0}hex-3-yl)propionitrile was carried out with the
reference to Embodiment 62.
[3187] MS m/z (ESI): 381.2 [M+H]".
[3188] Embodiment 318
[3189] 3-(endo-6-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno[3,2-d|pyrimidin-2-yl)amino)-
3-azabicyclo[3.1.0}hex-3-yDpropionitrile
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/\/
HN N
v 5
HN /N\l/NH
SN

[3190] ==

[3191] The preparation of 3-(endo-6-((4-((5-methyl-1H-pyrazol-3-yl)amino)thieno[3,2-
d]pyrimidin-2-yl)amino)-3-azabicyclo[3.1.0}hex-3-yl)propionitrile was carried out with the
reference to Embodiment 60.

[3192] MS m/z (ESI): 381.2 [M+H]".

[3193] Embodiment 319
[3194] 3-(endo-6-((4-((5-methyl-1H-pyrazol-3-y)amino)quinazolin-2-yl)amino)-3-
azabicyclo[3.1.0}hex-3-yl)propionitrile

CN
/V
H!\l \ N
Na
HN N NH
~r
N
[3195]
[3196] The preparation of 3-(endo-6-((4-((5-methyl-1H-pyrazol-3-yl)amino)quinazolin-2-
yl)amino)-3-azabicyclo|[3.1.0}hex-3-yl)propionitrile was carried out with the reference to
Embodiment 4.
[3197] MS m/z (ESI): 375.2 [M+H]".

[3198] Biological test evaluation

[3199] The present disclosure is further described and explained in combination with the
following test embodiments, but these embodiments are not meant to limit the scope of the

present disclosure.

[3200] Test Embodiment 1. Determination of the inhibitory effect of the compound of the

present disclosure on JAK kinase activity
[3201] Experimental objective: The objective of this test is to test the inhibitory effect of the

compound on JAK kinase activity.
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[3202] Experimental instrument: centrifuge (5702R) purchased from Eppendorf, pipetic
purchased from Eppendorf or Rainin, microplate reader purchased from American BioTek, the
model of which was SynergyH1 full-function microplate reader.
[3203] Experimental method: the fluorescence resonance energy transfer (TR-FRET) method
was used to test the inhibitory effect of the compound on JAK kinase activity, and the half
mhibitory concentration ICso of the compound on JAK kinase activity was obtained.
[3204] The specific experimental procedures are as follows:
[3205] Kinase reaction was carried out in a white 384-well plate (PerkinElmer). 1-5uL of
different concentrations of the compound diluted with DMSO and ddH20 was added into each
well, and 1-5uL of the corresponding solvent was added to the positive control wells, followed
by addition of 0.1-20nM JAK kinase solution diluted with 1-5uL of kinase buffer (HEPES 50-
250mM, MgClz 5-20 mM, etc.) was added to each well. 1-5uL of kinase buffer was added to
the negative control well.  1-5uL of substrate mixture containing peptide substrate and ATP was
added. The plate was incubated at room temperature for 0.5-5 hours. 10ul. EDTA and
detection solution containing labeled antibody was added, and then the plate was incubated at
room temperature for another 1-24 hours. The fluorescence signal value at about 620nm and
665nm of each well was measured by BioTek Synergy H1 plate reader, and the inhibition rate
was calculated by the fluorescence signal value. According to the inhibition rate of different
concentrations, the ICso of the compound was obtained by curve fitting.
[3206] Experimental data processing method:
[3207] The percentage inhibition data of the wells treated with the compound was calculated
with the positive control wells (DMSO control wells) and negative control wells (no kinase
added) on the plate {% inhibition rate=100-[(test compound value-negative control value)] /
(Positive control value-negative control value)x100}. 1Cso value was calculated by using
GraphPad prism to fit the data of different concentrations and corresponding percentage
ihibition rates to a 4-parameter non-linear logic formula.
[3208] Experimental results:
[3209] According to the above scheme, the biological activities of the embodiment compounds
of the present disclosure showed in the JAK1/2/3/TYK?2 kinase activity test are as shown in Table
1.

[3210] Table 1
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Embodiment JAK1, ICso JAK2, JAK3, TYK2,
No. (nM) I1Cso (nM) I1Cso (nM) I1Cso (nM)
1 0.34 0.69 2.68 0.55
2 0.11 0.53 8.95 2.30
3 0.11 0.29 0.81 0.17
4 0.86 0.55 5.72 0.68
5 0.85 1.39 26.46 444
6 4.03 NA NA 10.71
9 30.65 NA NA >100
11 0.30 NA NA 9.13
12 2.71 NA NA 10.09
19 223 NA NA 40.70
25 1.63 NA NA 4.57
29 44.20 >100 >100 47.30
31 48.60 NA NA >100
35 5.60 NA NA 2222
39 294 NA NA 9.49
40 0.83 0.77 8.78 1.01
51 0.24 NA NA 0.24
60 0.12 NA NA 0.46
62 0.08 NA NA 0.17
66 3.02 NA NA 1.49
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72 432 NA NA 15.95
79 2.95 NA NA 5.77
87 35.10 NA NA >100
88 1.75 NA NA 3.53
89 0.65 NA NA 0.15
90 7.23 NA NA 21.61
109 7.85 6.27 25.85 33.89
111 5.69 NA NA 1.63
132 0.10 0.77 343 0.42
160 11.68 NA NA 6.15
161 20.81 NA NA 35.04
163 0.45 NA NA 24.41
164 0.85 NA NA 16.57
165 492 NA NA >100
166 0.19 NA NA 931
167 2.55 NA NA 7.28
169 0.63 1.07 28.84 0.50
170 0.66 NA NA 0.225
171 0.85 0.67 23.32 0.60
173 1.07 1.15 26.26 0.84
174 2.73 NA NA 1.88
175 >100 NA NA 42.82
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176 4.18 NA NA 2.36
177 3.36 NA NA 1.58
178 10.60 NA NA >100
179 0.44 NA NA 0.47
180 0.35 NA NA 0.56
182 0.37 NA NA 0.25
183 0.18 NA NA 0.1

184 0.14 NA NA 0.48
185 0.29 NA NA 0.6

186 0.12 0.73 14.72 02

191 041 NA NA 0.94
203 0.23 NA NA 0.19
213 0.20 0.30 12.64 0.46
214 0.35 0.82 133.20 0.455
215 0.12 NA NA 0.27
216 0.04 NA NA 0.48
217 0.04 1.61 1.92 0.1

218 0.27 1.05 19.58 04

219 0.09 0.76 2.61 0.13
220 0.67 NA NA 4.27
221 0.79 NA NA 1.26
224 1.76 NA NA >100
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225 9.16 NA NA 0.94
226 13.12 NA NA 0.3

227 5.17 NA NA 4.77
228 2.63 NA NA 9.99
231 11.33 NA NA 3.78
232 7.20 NA NA 2.00
233 3.55 NA NA 2.09
234 111.90 NA NA 7.11
235 333 NA NA 2.71
236 8.81 NA NA 4.77
237 0.07 0.79 3.62 0.32
238 0.03 0.44 0.71 0.12
239 0.13 1.25 3.11 0.22
240 0.49 NA NA 0.68
241 0.15 1.39 7.35 0.22
242 021 0.85 6.58 0.89
243 0.53 242 147.80 1.48
244 1.15 NA NA 2.45
245 2.77 NA NA 2.76
246 0.22 0.71 6.87 1.88
247 0.10 0.73 2.40 0.12
248 0.44 NA NA 0.36
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249 1.88 NA NA 0.28
250 0.04 NA NA 0.07
255 1.17 NA NA 2.38
257 0.07 0.83 19.95 02
258 0.27 NA NA 0.61
260 0.19 0.36 3.83 0.225
261 0.04 NA NA 5.58
262 0.07 NA NA 1.35
263 0.11 NA NA 0.22
264 0.19 NA NA 0.48
265 1.29 1.81 170.10 1.00
266 10.51 NA NA 10.24
267 0.13 NA NA 0.39
268 021 NA NA 0.19
269 322 NA NA 3.08
270 1.22 NA NA 5.78
271 0.05 NA NA 491
272 0.60 NA NA 24.73
273 1.28 2.96 >200 2.19
277 0.61 1.01 8.26 0.58
278 0.71 1.34 7.05 0.98
279 0.24 NA NA 0.66
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285 0.17 NA NA 0.51
286 0.06 NA NA 14.02
287 0.58 NA NA 421
288 0.27 NA NA 8.09
293 397 NA NA 10.83
294 0.64 NA NA 0.23
295 0.30 NA NA 10.83
298 0.67 NA NA 22.81
299 0.28 NA NA 0.56
300 5.11 NA NA 14.73
301 1.64 NA NA 0.45
302 1.89 NA NA 0.34
310 8.67 NA NA 0.26
311 7.50 NA NA 1.44
315 13.10 NA NA >100

[3211] It can be seen from the above table that the compounds of the above embodiments can
significantly inhibit the enzymatic activity of JAK1/2/3/TYK2 kinase, and some compounds
have a strong inhibitory effect on JAK1/2/3/TYK2 kinase (NA refers to not being tested).

[3212] Test Embodiment 2. Determination of the inhibitory effect of the compound of the

present disclosure on the cellular JAK-STAT signal pathway

[3213] Experimental objective:

[3214] The objective of the test is to test the inhibitory activity of the compound on the cellular

JAK-STAT signaling pathway.

[3215] Experimental instrument:
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[3216] Microplate shaker (88880024) purchased from Thermo Scientific™

[3217] Centrifuge (5702R) purchased from Eppendorf

[3218] Pipette purchased from Eppendorf

[3219] Microplate reader purchased from BioTek, the model of which was SynergyH1 full-
function microplate reader.

[3220] Experimental method:

[3221] U266 cell line was used in this experiment, by activating the JAK-STAT signaling
pathway through INF-a stimulation, the inhibitory activity of the compound on its downstream
STAT3 phosphorylation was detected, and the half inhibitory concentration ICso of the compound
on the JAK-STAT signaling pathway activity was obtained.

[3222] The specific experimental procedures are as follows:

[3223] 3-12 uL of U266 cell line was spread into the 384-well detection plate, and the number
of cells in each well was 100-300 K, followed by addition of 2 uL. of the compound solution
serially diluted. The plate was incubated for 2 hours with shaking at 350 rpm at room
temperature.  After 2 hours, 2 puL of INF-o with a final concentration of 1000 U/mL was added.
The plate was shaken at room temperature for 15 minutes. 2-5 pL (5X) LANCE Ultra Lysis
Buffer 2 solution was added and the plate was shaken at room temperature for 2 hours. After
2 hours, 5 uL. of LANCE Ultra Eu-labeled Anti-STAT3 Antibody (PerkinElmer) with a final
concentration of 0.5 nM and LANCE Ultra ULight-labeled Anti-STAT3 Antibody (PerkinElmer)
with a final concentration of 5 nM were added, and the plate was incubated overnight at room
temperature. The fluorescence signal value at 665 nm of each well was measured with the
microplate reader, and the inhibition rate was calculated from the fluorescence signal value.
According to the inhibition rate of different concentrations, the ICso of the compound was
obtained by curve fitting.

[3224] Experimental data processing method:

[3225] The percentage inhibition data of the wells treated with the compound was calculated
with the positive control wells (DMSO control wells) and negative control wells (no kinase
added) on the plate {% inhibition rate=100-[(test compound value-negative control value)] /
(Positive control value-negative control value)x100}. 1Cso value was calculated by using
GraphPad prism to fit the data of different concentrations and corresponding percentage

inhibition rates to a 4-parameter non-linear logic formula.
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[3226] Experimental results:
[3227] According to the above scheme, the biological activities of the embodiment compounds
of the present disclosure showed in JAK-STAT signal pathway of U266 cells are as shown in
Table 2.

[3228] Table 2

U266 U266
Embodiment | U266 ICso (mM) | Embodiment ICso Embodiment ICso
(M) (M)
Embodiment Embodiment
Embodiment 1 0.15 36.70 3347
217 264
Embodiment Embodiment
Embodiment 3 450 61.50 204
218 265
Embodiment Embodiment
Embodiment 4 2.60 117.00 18.00
219 267
Embodiment Embodiment
Embodiment 5 412 10.17 42.90
220 268
Embodiment Embodiment
Embodiment 11 477 44 .4 14.30
235 270
Embodiment Embodiment
Embodiment 40 17.44 0.56 1.49
237 271
Embodiment Embodiment
Embodiment 60 2.90 1.15 15.30
238 272
Embodiment Embodiment
Embodiment 62 1.90 39.00 41.90
239 273
Embodiment Embodiment
Embodiment 66 4.06 144 049
240 277
Embodiment Embodiment
Embodiment 72 5.39 115.00 0.29
241 278
Embodiment Embodiment
Embodiment 88 3.10 024 220
242 279
Embodiment 111 293 Embodiment 024 Embodiment 42.03
398
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243 285
Embodiment Embodiment
Embodiment 132 238 3.79 10.50
244 287
Embodiment Embodiment
Embodiment 163 52.6 16.7 4.03
245 288
Embodiment Embodiment
Embodiment 166 26.7 1.00 16.50
246 293
Embodiment Embodiment
Embodiment 167 14.80 227 15.30
247 294
Embodiment Embodiment
Embodiment 169 932 43.50 3.63
248 295
Embodiment Embodiment
Embodiment 170 3.35 7.30 1.86
250 298
Embodiment Embodiment
Embodiment 171 0.85 8.67 2.46
255 299
Embodiment Embodiment
Embodiment 174 042 1.45 1.26
257 301
Embodiment Embodiment
Embodiment 179 9.84 32.70 541
258 310
Embodiment
Embodiment 191 2.80 1.10
260
Embodiment
Embodiment 213 11.05 10.64
261
Embodiment
Embodiment 214 17.70 947
262
Embodiment
Embodiment 215 24.10 4.07
263

[3229] It can be scen from the above table that the compounds of the above embodiments have

a significant inhibitory effect on the JAK-STAT signal pathway activity of human myeloma cell

U266.

Date Recgue/Date Received 2021-05-28

399




CA 03121408 2021-05-28

[3230] Test Embodiment 3. Determination of Balb/C mouse pharmacokinetics

[3231] 1. Research purpose:

[3232] Balb/C mouse was used as the test animal, the pharmacokinetic behavior in mice
(plasma and colon, ileum tissue) was studied after oral administering the embodiment 1,
embodiment 60, embodiment 169, embodiment 170, embodiment 171, embodiment 179,
embodiment 191, embodiment 213, embodiment 214, embodiment 237, embodiment 238,
embodiment 244, embodiment 246, embodiment 247, embodiment 257, embodiment 260,
embodiment 262, embodiment 263, embodiment 267, embodiment 277, embodiment 278,
embodiment 279, embodiment 288, embodiment 295, embodiment 299 and embodiment 301 at
a dose of 5 mg/kg. After analyzing the drug concentration in the colon and ileum, the ratio of
the drug concentration in the colon to that in ileum, and the ratio of the drug concentration in the
colon to that in the plasma, the compounds with excellent PK were selected for further rescarch.
[3233] 2. Test scheme

[3234] 2.1 Test drugs:

[3235] Embodiment 1, embodiment 60, embodiment 169, embodiment 170, embodiment 171,
embodiment 179, embodiment 191, embodiment 213, embodiment 214, embodiment 237,
embodiment 238, embodiment 244, embodiment 246, embodiment 247, embodiment 257,
embodiment 260, embodiment 262, embodiment 263, embodiment 267, embodiment 277,
embodiment 278, embodiment 279, embodiment 288, embodiment 295, embodiment 299 and
embodiment 301 prepared in the present disclosure.

[3236] 2.2 Test animals:

[3237] 12 Balb/C mice in each group, male, Shanghai Jiesjie Experimental Animal Co., Ltd.,
animal production license number (SCXK (Shanghai) 2013-0006 N0.311620400001794).
[3238] 2.3 Administration:

[3239] 12 Balb/C mice in each group, male; p.o. after one night fast; the dose was 5 mg/kg; the
administration volume was 10 mL/kg.

[3240] 2.4 Sample collection:

[3241] At 0, 0.5, 1, 2, 3, 5 and 7 hours before and after the administration, the mice were
executed by CO2 and 0.2 mL of blood was collected from the heart, placed in an EDTA-Ko test
tube, and centrifuged at 6000 rpm at 4 °C for 6 minutes to separate the plasma, which was then

stored at -80°C. The ileum was taken close to the cecum end with a length of about 4-5cm, and
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the colon was also taken close to the cecum end with a length of about 2-3cm, weighed and
placed in a 2 mL centrifuge tube, then stored at -80 °C.

[3242] 2.5 Sample processing:

[3243] 1)40uL of plasma sample was precipitated by adding 160 uL of acetonitrile, mixed and
centrifuged at 3500 x g for 5-20 minutes.

[3244] 2) 30 uL of plasma and intestinal homogenate sample were precipitated by adding 90
uL of acetonitrile containing internal standard (100ng/mL), mixed and centrifuged at 13000 rpm
for 8 minutes.

[3245] 3) 70 uL of the supematant solution after treatment was collected and 70 uL. of water
was added thereto, vortexed and mixed for 10 minutes, and then 20ul was collected to analyze
the concentration of the test compound by LC/MS/MS. LC/MS/MS analysis instrument: AB
Sciex API 4000 Qtrap.

[3246] 2.6 Liquid phase analysis

[3247] Liquid phase conditions: Shimadzu LC-20AD Pump

[3248] Chromatographic column: Agilent ZORBAX XDB-C18 (50x2.1 mm, 3.5 um) mobile
phase: 0.1% formic acid aqueous solution as A solution, acetonitrile as B solution

[3249] Flow rate: 0.4 mL/min

[3250] Elution time: 0-4.0 minutes, the eluent is as follows:

Time/min A solution B solution
0.01 90% 10%

0.5 90% 10%

0.8 5% 95%

24 5% 95%

2.5 90% 10%

4.0 Stop

[3251] 3. Test results and analysis
[3252] The main pharmacokinetic parameters were calculated with WinNonlin 6.1, and the
results of mouse pharmacokinetic experiments are shown in Table 3:

[3253] Table 3

Embodiment Pharmacokinetic experiment (5 mg/kg)
No. Time Blood Curve area | Curve area | Half Mean
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to peak | concentration life | detention

period time
tmax Crnax AUCo-t AUCo- tin MRT

() (ng/mL) | (ng/mLxh) | (ng/mLxh) | (h) ()

1 blood | 0.50 25.57 58.10 61.50 1.75 2.03
1 colon | 3.00 2717.33 8322.33 NA NA 3.68
1 ileum | 3.00 27066.67 90470.00 | 93698.05 1.08 2.84
60 blood | 2.00 10.32 31.14 32.85 141 2.58
60 colon | 5.00 2313.33 9131.17 NA NA 3.83
60 ileum | 1.00 26133.33 97959.67 | 102735.06 | 1.26 2.49
169 blood | 0.50 221 3.04 NA NA 1.08
169 colon | 5.00 9010.00 23168.33 NA NA 2.29
169 ileum | 1.00 23306.67 68927.27 NA NA 4.64
170 blood | 7.00 15.98 36.70 NA NA 4.13
170 colon [ 3.00 4323.33 12952.50 NA NA 3.36
170 ileum | 1.00 49935 33 118039.13 | 17229332 | 548 2.19
171 blood | 2.00 8.91 23.40 26.70 1.93 3.05
171 colon [ 3.00 438.00 2007.00 NA NA 4.24
171 ileum | 3.00 17037.00 79777.00 NA NA 3.35
179 blood | 0.50 3.80 6.76 NA NA 1.66
179 colon | 1.00 484.97 2044.08 2182.71 1.49 2.83
179 ileum | 3.00 2332.67 10335.83 NA NA 2.88
191 blood | 1.00 0.81 NA NA NA NA
191 colon | 5.00 3350.00 10573.00 NA NA 4.59
191 ileum | 1.00 32600.00 51491.00 | 51747.00 1.39 1.13
213 blood | 3.00 9.69 7.37 NA NA 2.66
213 colon | 5.00 1752.00 4933.58 NA NA 4.92
213 ileum | 5.00 32143 1235.32 NA NA 4.26
214 blood | 3.00 1.60 3.59 NA NA 1.82

214 colon | 5.00 5593.33 19456.33 NA NA 4.4
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214 ileum | 1.00 24816.67 49326.83 | 4952332 | 0.79 1.52
237 blood | 2.00 7.12 11.03 NA NA 1.73
237 colon | 3.00 2205.33 6459.08 7244.45 1.52 3.43
237 ileum | 3.00 4136.67 15340.80 | 15361.95 | 0.55 2.43
238 blood | 1.00 12.67 19.65 NA NA 1.47
238 colon | 3.00 1315.00 5270.95 7376.51 2.89 4.16
238 ileum | 1.00 20960.00 36588.13 | 3660948 [ 0.58 1.29
244 blood | 3.00 12.00 18.01 NA NA 2.12
244 colon | 7.00 1190.00 4902.83 NA NA 4.38
244 ileum | 1.00 9012.85 2255648 | 22618.33 | 0.66 1.83
246 blood | 2.00 5.56 4.76 NA NA 1.46
246 colon | 7.00 3256.67 13768.65 NA NA 4.79
246 ileum | 1.00 16766.67 27918.73 | 2843559 | 1.81 1.28
247 blood | NA NA NA NA NA NA
247 colon | 3.00 2274.33 10215.63 NA NA 4.05
247 ileum | 1.00 13766.67 24740.60 | 2485641 | 0.92 1.39
257 blood | 1.00 33.92 64.70 64.80 1.22 2.18
257 colon | 5.00 3993.33 12295.93 NA NA 4.24
257 ileum | 3.00 25833.33 104414.82 | 122516.16 [ 1.98 3.07
260 blood | 1.00 24.00 27.26 29.38 1.57 1.37
260 colon | 3.00 8876.67 24424.50 NA NA 3.39
260 ileum | 1.00 9083.33 18455.27 | 18667.76 | 1.01 1.57
262 blood | 2.00 8.01 13.42 NA NA 1.77
262 colon | 3.00 1236.67 3942.77 4522.81 1.69 3.72
262 ileum | 1.00 22335.00 40246.99 | 40255.23 | 0.49 1.34
263 blood | 3.00 12.74 57.62 NA NA 3.51
263 colon | 3.00 5540.00 15486.72 NA NA 3.58
263 ileum | 1.00 5490.00 9908.63 9939.86 0.82 1.36
267 blood | NA NA NA NA NA NA
267 colon | 5.00 1267.00 5609.00 NA NA 4.40
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267 ileum | 1.00 12170.00 20694.00 | 20698.00 | 0.53 1.24
277 blood | 2.00 11.96 29.12 31.05 0.96 2.53
277 colon | 7.00 649.00 2891.73 NA NA 3.89
277 ileum | 1.00 18736.67 42963.67 | 43348.57 | 0.92 1.77
278 blood | 0.50 1.79 3.62 NA NA 1.50
278 colon | 5.00 1297.67 4641.18 NA NA 4.26
278 ileum | 1.00 3696.00 6243.00 6263.27 0.95 1.28
288 blood | 2.00 11.03 21.50 24.50 2.60 2.5

288 colon | 3.00 676.33 2899.00 NA NA 391
288 ileum | 3.00 7376.67 17648.00 NA NA 2.89
295 blood | 2.00 6.54 10.36 NA NA 1.77
295 colon | 3.00 1028.00 3394.72 NA NA 3.82
295 ileum | 3.00 4302.33 10688.77 NA NA 2.69
299 blood | 0.50 6.01 10.59 17.81 3.76 1.92
299 colon | 7.00 295.00 948.28 NA NA 4.94
299 ileum | 3.00 530.67 1323.01 1353.39 0.89 3.37
301 blood | 1.00 69.43 142.73 145.22 1.07 1.65
301 colon | 5.00 1497.00 4242.63 NA NA 4.74
301 ileum | 1.00 21093.33 35291.01 | 35304.02 | 0.60 1.23

[3254] NA refers to none detected or not being tested (the detection limit of blood concentration
was Ing/mL, when the Cmax in the blood test is NA, then NA in the blood test index refers to
none detected; when the Cmax in the blood test is higher than the quantitative limit Ing/mL, then
NA in the blood test index refers to not being tested; NA in the tissues (colon and ileum) refers
to not being tested).

[3255] Experimental results:

[3256] From the mouse pharmacokinetics (PK) experimental results in the table, it can be seen
that the embodiment compounds of the present disclosure show good exposure Ievels in the colon
and ileum. The area under the plasma concentration-time curve (AUC) and the maximum
plasma concentration (Cmax) all meet the screening criteria.  The ratio of the drug concentration
in colon to that in ileum and the ratio of the drug concentration in colon to that in plasma of the

compounds are high, which shows good selectivity.
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[3257] Test 4. In vivo efficacy test procedures and results

[3258] 4.1 Experimental objective:

[3259] To evaluate the drug efficacy of the embodiment compound on the C57BL/6 mouse
colitis model induced by DSS (dextran sulfate sodium).

[3260] 4.2. Main experimental materials

[3261] 4.2.1 Instruments

[3262] 1. balance Mettler toledo AL 104

[3263] 2. balance TP-602

[3264] 4.2.2 Reagents

[3265] 1. Dextran Sodium Sulfate (DSS): MP Biomedicals, LLC, Solon, Ohio, Item
No.:160110

[3266] 2. Cyclosporine (CsA): Novartis, Switzerland, batch number: S0033A

[3267] 3. Sodium carboxymethyl cellulose: Sinopharm Chemical Reagent Co., Ltd.

[3268] 4. Twain 80: Sigma, Item No.: 8CBM 513V

[3269] 4.2.3 Experimental animals

Animal  species  and | C57BL/6

strains:
Gender, age/weight: Female, 6-8 weeks old / 18-20 grams
supplier: Shanghai Slac Laboratory Animal CO.LTD

[3270] 4.3. Experimental procedures

[3271] 4.3.1 Grouping

[3272] According to the weight of the animal, BioBook software was used to randomly group
the animals on day -1 to ensure that the weight values of each group of animals were similar to
reduce deviation, and the grouping and dosing regimen are shown in the following Table.

[3273] Grouping and dosing schedule

Number o ) .
Administration | Dosage Dosing
Group Test compound of .
) route mg/kg regimen
animals
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Blank ?
BID °, Day
1 (Blank control 10 p.o. N/A oo
group)
Vehicle #
BID, Day 0-
2 (Vehicle control 10 p.o. N/A .
group)
Embodiment BID, Day 0-
3 10 p-o. 10
compound * 9

[3274] a: the vehicle was 0.5% CMC-Na+1% Tween 80

[3275] b: interval of 8 hours

[3276] 4.3.2 Experiment process

1. Formulation of the reagent

[3277] Drinking water containing DSS: an appropriate amount of DSS powder was dissolved
in the autoclaved drinking water to prepare a 2% DSS solution.

[3278] 2. Induction of enteritis

[3279] On day -1, the animals were equally divided into 12 groups with 10 animals in each
group. (Refer to Table 1 for specific grouping scheme)

[3280] From 9:00 on day O to 9:00 on day 6, the mice in groups 2 to 9 were given 2% DSS
aqueous solution for 6 days (from day O to day 6), after which the mice were allowed to freely
drink normal water for 3 days (from 9:00 on day 6 to before necropsy on day 9). The day of
modeling was counted as day 0. The DSS aqueous solution was wrapped in tin foil to protect
it from light. The DSS aqueous solution was replaced every 2 days.

[3281] The mice in group 1 arc allowed to drink normal water freely for 9 days (from 9:00 on
day 0 to before necropsy on day 9).

[3282] 3. Dosing

[3283] Refer to the above Table for specific dosage, route and time of administration.

[3284] 4.4 Measurement

1) Body weight

[3285] The recording frequency was once a day.
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[3286] 2) Daily Disease Index (DAI)

[3287] The recording frequency was once a day, and 4 levels were rated according to the
following standards:

[3288] Weight change (0: <1%; 1: 1-5%; 2: 5-10%; 3: 10-15%; 4: >15%);

[3289] Bloody stool (0: negative; 4: positive);

[3290] Stool score (0: normal; 2: loose stool; 4: diarrhea)

[3291] Daily Disease Index (DAI) was obtained by dividing the sum the scores of the above 3
parts by 3. DAI-time (day) curve based on the daily DAI score was plotted, and the peak areca
(AUC) under the curve was calculated. The reduction ratio of DAI AUC was calculated by
comparing the administration group with the vehicle group, with a calculation formula of (DAI

AUCudministration group-DAI AUCVehicle)/ DAI AUCVehiclex100%

[3292] 4.5. Experimental results:
dosage reduction ratio of DAI
Embodiment No.
(mg/kg) AUC (%)
Blank
/ /
(Blank control group)
Vehicle
) / /
(Vehicle control group)

60 10 -20.75
62 10 -32.25
169 10 -3431
170 10 -27.94
213 10 -24.45
214 10 -28.91
246 10 -38.64
247 10 -22.11
260 10 -23.38
278 10 -34 88

[3293] 4.6. Experimental conclusion
[3294] In the C57BL/6 mouse colitis model induced by DSS, the above embodiment

compounds can significantly reduce the daily disease index (DAI) and have obvious
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pharmacological effects.
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What is claimed is:
1. A compound of general formula (I), a stereoisomer thereof or a pharmaceutically

acceptable salt thereof:

wherein:

L1 is selected from bond, alkylene, alkenylene, alkynyl, cycloalkyl, heterocyclyl, -
(CH2)n1C(OXCH2)m1-, -(CH2)a1C(O)(CH2)m1NR2a(CH2)m2-, -NRaa(CH2)n1-, -(CH2)a1S(O)m1-, or
-(CH2)n1S(O)m1NRaa-;

L> is selected from bond, oxygen atom, sulfur atom, -CRaaRbb-, -(CH2)a1C(O)-, -NR4-, or -
(CH2)n1S(O)m1-;

Ls is selected from bond, -NRuaa-, or -C(O)NRaa-;

ring A is 6-14 membered heteroaryl, wherein the 6-14 membered heteroaryl is selected from
6-14 membered fused heteroaryl; preferably 5,5 fused heteroaryl, 5,6 fused heteroaryl or 6,6
fused heteroaryl;

ring B is sclected from 3-10 membered monocyclic heterocyclyl, 6-14 membered bridged
heterocyclyl, 6-14 membered fused heterocyclyl or 6-14 membered spiro heterocyclyl;

ring C is heteroaryl;

R1is selected from hydrogen atom, deuterium atom, oxo, alkyl, deuterated alkyl, haloalkyl,
alkoxy, haloalkoxy, hydroxyalkyl, halogen, amino, nitro, hydroxyl, cyano, alkenyl, alkynyl,
cycloalkyl, heterocyclyl, oxoheterocyclyl, thioxoheterocyclyl, aryl, heteroaryl, -(CH2)n1Raa, -
(CH2)110R s, -NRaaC(O)CH2)n10Rza, -NR2C(=S)(CH2)a10Rbb, -(CH2)01SRaa, -(CH2)11C(O)Raa,
-(CH2)u1C(O)ORa,  -(CH2)0u1S(O)m1Raa,  -(CH2)niNRaaRwb,  -(CH2)u1C(O)NRaaRwb, -
(CH2)uiINRa22C(O)Rob  or -(CH2)}n1NR2S(O)miReb, wherein the alkyl, haloalkyl, alkoxy,
haloalkoxy, hydroxyalkyl, amino, alkenyl, alkynyl, cycloalkyl, heterocyclyl, aryl and heteroaryl
are optionally further substituted with one or more substituents selected from hydrogen atom,

deuterium atom, alkyl, haloalkyl, halogen, amino, oxo, nitro, cyano, hydroxyl, alkenyl, alkynyl,
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alkoxy, haloalkoxy, hydroxyalkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl, -(CH2)u1-, -
(CH2)n1Ree,  -(CH2n1ORee, -(CH2)niSRee, -(CH2)n1C(O)Ree, -(CH2)n1C(O)ORee, -
(CH2)n1S(O)m1Ree, -(CH2)aiNRecRaa, -(CH2)n1C(O)NRecRaa, -(CH2)n1NReeC(O)Raa or -
(CH2)a1NReeS(O)m1Rag;

Rz is selected from hydrogen atom, deuterium atom, alkyl, deuterated alkyl, haloalkyl,
alkoxy, haloalkoxy, halogen, amino, nitro, hydroxyl, cyano, alkenyl, alkynyl, cycloalkyl,
hydroxyalkyl, heterocyclyl, oxoheterocyclyl, thioxoheterocyclyl, aryl, heteroaryl, -(CH2)u1Raa, -
(CH2)n10(CH2)m1Rza, -(CH2)a10Raa, -(CH2)aiNRaa( CH2)m1Rzaa, -NRaaC(O)(CH2)a10ORaa, -
NRa2C(=S)Y(CH2)a10Rbb, -(CH2)u1SRza, -(CH2)n1C(O)Raa, -(CH2)01C(O)ORaa, -(CH2)a1S(O)m1Rza,
-(CH2)01S(O)m1NRaaRbb, -(CH2)u1P(O)m2RaaRob, -(CH2)u1NRzaRbb, -(CH2)u1S-, -
(CH2)01C(O)NRaaRbb, -(CH2)n1NRa2C(O)Rub or -(CH2)a1NRa2S(O)m1Rob, wherein the alkyl,
haloalkyl, alkoxy, haloalkoxy, hydroxyalkyl, amino, alkenyl, alkynyl, cycloalkyl, heterocyclyl,
aryl and heteroaryl are optionally further substituted with one or more substituents selected from
hydrogen atom, deuterium atom, substituted or unsubstituted alkyl, halogen, hydroxyl,
substituted or unsubstituted amino, oxo, nitro, cyano, substituted or unsubstituted alkenyl,
substituted or unsubstituted alkynyl, substituted or unsubstituted alkoxy, substituted or
unsubstituted hydroxyalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
heterocyclyl, substituted or unsubstituted aryl and substituted or unsubstituted heteroaryl, -
(CH2)n1-, -(CH2)n1Rece, -(CH2)n1ORee, -(CH2)n1SRee, -(CH2)n1C(O)Rec, -(CH2)n1C(O)ORce, -
(CH2)u1S(O)m1Rec, -(CH2)n1S(O)miNRecRad, -(CH2)uiNRecRdad, -(CH2)n1C(O)NRecRag, -
(CH2)n1C(O)NRceS(O)m1Rad, -(CH2)n1NReeS(O)m1Rdd or -(CH2)a1NReeS(O)m1Rag;

R3 is selected from hydrogen atom, deuterium atom, alkyl, deuterated alkyl, haloalkyl,
alkoxy, haloalkoxy, halogen, amino, nitro, hydroxyl, cyano, alkenyl, alkynyl, cycloalkyl,
hydroxyalkyl, heterocyclyl, oxoheterocyclyl, thioxoheterocyclyl, aryl, heteroaryl, -(CH2)u1Raa, -
(CH2)110R s, -NRaaC(O)CH2)n10Rza, -NR2C(=S)(CH2)a10Rbb, -(CH2)01SRaa, -(CH2)11C(O)Raa,
-(CH2)u1C(O)ORaa, -(CH2)01S(O)miRaa, -(CH2)n1S(O)miNRazRob, -(CH2)a1P(O)m2RaaRob, -
(CH2)n1NRaaRvb, -(CH2)a1C(O)NRaaRub, -(CH2)n1NR2C(O)Rot  or  -(CH2)n1NR22S(O)m1Rob,
wherein the alkyl, haloalkyl, alkoxy, haloalkoxy, hydroxyalkyl, amino, alkenyl, alkynyl,
cycloalkyl, heterocyclyl, aryl and heteroaryl are optionally further substituted with one or more
substituents selected from hydrogen atom, deuterium atom, substituted or unsubstituted alkyl,

halogen, hydroxyl, substituted or unsubstituted amino, oxo, nitro, cyano, substituted or
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unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or unsubstituted alkoxy,
substituted or unsubstituted hydroxyalkyl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted heterocyclyl, substituted or unsubstituted aryl, substituted or unsubstituted
heteroaryl, -(CH2)n1-, -(CH2iRce, -(CH2)n1ORcc, -(CH2)n1SRee, -(CH2m1C(O)Ree, -
(CH2)01C(O)ORee,  -(CH2)a1S(O)miRee,  -(CH2)n1S(O)miNRecRaa,  -(CH2)a1NRecRaa,
(CH2)n1C(O)NRecRag,  -(CH2)a1C(O)NRceeS(O)miRad,  -(CH2)a1NReeS(O)m1Raq, or -
(CH2)a1NReeS(O)m1Rag;

R4 is selected from hydrogen atom, deuterium atom, alkyl, deuterated alkyl, haloalkyl,
alkoxy, hydroxyalkyl, haloalkoxy, halogen, amino, nitro, hydroxyl, cyano, alkenyl, or alkynyl;

Raa, Rob, Ree and Rad are identical or different and are cach independently selected from
hydrogen atom, deuterium atom, alkyl, deuterated alkyl, haloalkyl, alkoxy, hydroxyalkyl,
haloalkoxy, halogen, cyano, nitro, hydroxyl, amino, alkenyl, alkynyl, cycloalkyl, heterocyclyl,
aryl, or heteroaryl, wherein the alkyl, deuterated alkyl, haloalkyl, alkoxy, hydroxyalkyl,
haloalkoxy, alkenyl, alkynyl, cycloalkyl, heterocyclyl, aryl and heteroaryl are optionally further
substituted with one or more substituents sclected from hydrogen atom, deuterium atom,
substituted or unsubstituted alkyl, halogen, hydroxyl, substituted or unsubstituted amino, oxo,
nitro, cyano, substituted or unsubstituted alkenyl, substituted or umsubstituted alkynyl,
substituted or unsubstituted alkoxy, substituted or unsubstituted hydroxyalkyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted
aryl, or substituted or unsubstituted heteroaryl;

x is an integer of 0, 1, 2 or 3;

y is an integer of 0, 1,2, 3, 4 or 5;

mi is an integer of 0, 1 or 2;

me is an integer of 0, 1 or 2; and

n1 is an integer of 0, 1, 2, 3,4 or 5.

2. The compound of general formula (I), the stercoisomer thereof or the
pharmaceutically acceptable salt thereof according to claim 1, wherein,

L1 is selected from bond, alkylene, -(CH2)u1C(O)(CH2)m1-, -
(CH2)n1C(O)CH2)m1NRza( CH2)m2-, or -(CH2)a1S(O)m1-;

and/or, L2 is selected from bond, oxygen atom, or -NR4-;
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and/or, R4 is selected from hydrogen atom, or alkyl;

and/or, L3 is -NRaa-;

and/or, ring A is 6-14 membered fused heteroaryl;

and/or, ring B is selected from 3-10 membered monocyclic heterocyclyl, 6-14 membered
bridged heterocyclyl, or 6-14 membered fused heterocyclyl;

and/or, ring C is heteroaryl;

and/or, R1 is selected from hydrogen atom, alkyl, haloalkyl, amino, heterocyclyl, or
heteroaryl; wherein the alkyl, amino, heterocyclyl, or heteroaryl is optionally further substituted
with one or more substituents selected from halogen, cyano, alkyl, or alkoxy;

and/or, Rz is selected from hydrogen atom, alkyl, alkoxy, halogen, cycloalkyl, heterocyclyl,
or heteroaryl; wherein the heteroaryl is optionally further substituted with one or more
substituents selected from unsubstituted alkyl, unsubstituted alkoxy, or unsubstituted cycloalkyl;

and/or, Rs is selected from hydrogen atom, alkyl, hydroxyalkyl, halogen, cyano, cycloalkyl,
-(CH2)u1C(O)Raa, or -(CH2)a1C(O)NRaaRbb; wherein the alkyl is optionally further substituted
with hydroxyl;

and/or, Raa and Ry are identical or different, and are each independently selected from
hydrogen atom, alkyl, or amino;

and/or,xis 0, 1, 2 or 3;

and/or,yis 0, 1, 2 or 3;

and/or, m1is 0, 1 or 2;

and/or, mzis 0, 1 or 2;

and/or,n1is 0, 1 or 2.

3. The compound of general formula (I), the stercoisomer thereof or the
pharmaceutically acceptable salt thereof according to claim 1, wherein,

the compound of formula (I) is a compound of formula (I-1),
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wherein, ring D is heterocycloalkenyl, aryl, or heteroaryl,

and/or, the compound of formula (I) is a compound of formula (I-1),

Ly Ry
(RS)y @
Ly N L
Yy

DXz
(Rz)x

(I-1)

wherein, X1, X2 and X3 are independently CH or N;

and/or, L: is selected from alkylene, -(CH2)u1C(O)(CH2)m1-, -
(CH2)n1C(O)CH2)m1NRza( CH2)m2-, or -(CH2)a1S(O)m1-;

and/or, R1 is selected from halogen, cyano, alkyl, heterocyclyl, or heteroaryl; wherein the
alkyl is optionally further substituted with halogen or alkoxy; wherein the heterocyclyl is
optionally further substituted with cyano; wherein the heteroaryl is optionally further substituted
with alkyl;

and/or, when L1 is -(CH2)n1C(O)(CH2)m1-, R1 is alkyl, heterocyclyl, or heteroaryl; wherein
the alkyl is optionally further substituted with halogen; wherein the heterocyclyl or heteroaryl is
optionally further substituted with alkyl;

and/or, Lz is selected from oxygen atom, or -NR4-;

and/or, R4 is selected from hydrogen atom, or alkyl;

and/or, L3 is -NH-;

and/or, ring B is selected from 3-10 membered monocyclic heterocyclyl, 6-14 membered
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fused heterocyclyl, or 6-14 membered bridged heterocyclyl;

and/or, ring C is heteroaryl;

and/or, Rz is selected from hydrogen atom, alkyl, alkoxy, halogen, cycloalkyl, heterocyclyl,
aryl, or heteroaryl; wherein the heteroaryl is optionally further substituted with unsubstituted
alkyl, unsubstituted alkoxy, or unsubstituted cycloalkyl;

and/or, Raa is selected from hydrogen atom, or alkyl;

and/or, Rs is selected from hydrogen atom, alkyl, or hydroxyalkyl.

4. The compound of general formula (I), the sterecoisomer thereof or the
pharmaceutically acceptable salt thereof according to claim 1, wherein, the compound of formula
(D is as defined in any one of the following schemes:

scheme 1: the compound of formula (I) is a compound of formula (I-1),

L(Rl

(RS)y@
L; N L
RN

DXz
(RZ)Y

(I-1)

B

wherein, ring D is heterocycloalkenyl, aryl, or heteroaryl;

X1, Xz and X3 are independently CH or N;

L1 is selected from alkylene, -(CH2)a1C(O)(CH2)m1-, (CH2)n1C(O)(CH2)m1NRaa(CH2)ma2-,
or -(CH2)n1S(O)m1-;

R1 is selected from halogen, cyano, alkyl, alkoxy, cycloalkyl, heterocyclyl, or heteroaryl;
wherein the alkyl is optionally further substituted with halogen or alkoxy; wherein the
heterocyclyl is optionally further substituted with cyano; wherein the heteroaryl is optionally
further substituted with alkyl;

when L1 is -(CH2)a1C(O)(CH2)m1-, R1 is alkyl, heterocyclyl, or heteroaryl; wherein the alkyl
is optionally further substituted with halogen; wherein the heterocyclyl or heteroaryl is optionally
further substituted with alkyl;
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scheme 2:
the compound of formula (I) is a compound of formula (I-2),

/Rl
L]

(RS)y @ a

wherein, x is 0, 1 or 2;
scheme 3:

the compound of formula (I) is a compound of formula (I-3),

LfR'
(RS)y@
ey
o

>~ _N
Ry 8

(I-3)

wherein, x is 0, 1 or 2;
scheme 4:

the compound of formula (I) is a compound of formula (1-4),

R
Ly "
(Rs)y @
L3 N L,
s

N
| TRy,

(1-4)

B

wherein, L1 is selected from alkylene, -(CH2)m1C(O)(CH2)m1-,
(CHZ)nlC(O)(CHZ)mlNRaa(CHZ)mZ', or -(CHz)nIS(O)ml';
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R1 is selected from halogen, cyano, alkyl, alkoxy, heterocyclyl, or heteroaryl; wherein the
alkyl is optionally further substituted with halogen or alkoxy; wherein the heterocyclyl is
optionally further substituted with cyano;

when L1 is -(CH2)a1C(O)(CH2)m1-, R1 is alkyl, heterocyclyl, or heteroaryl; wherein the alkyl
is optionally further substituted with halogen; wherein the heterocyclyl or heteroaryl is optionally
further substituted with alkyl.

5. The compound of general formula (I), the stercoisomer thereof or the
pharmaceutically acceptable salt thereof according to claim 1, wherein, the compound of formula
(D is as defined in any one of the following schemes:

scheme 1:

L1 is selected from bond, alkylene, cycloalkyl, heterocyclyl, -(CH2)n1C(O)(CH2)m1-, -
(CH2)n1C(O)(CH2)m1NR2a( CH2)m2-, -NRaa CH2)n1-, -(CH2)a1S(O)m1-, or -(CH2)n1S(O)m1NRaa-;

L2 is selected from bond, oxygen atom, -CRaRob-, -(CH2)m1C(O)-, -NRs4-, or -
(CH2)n1S(O)m1-;

R4 is selected from hydrogen atom, or alkyl;

Ls is selected from bond, -NRuaa-, or -C(O)NRaa-;

ring A is 6-14 membered fused heteroaryl;

ring B is sclected from 3-10 membered monocyclic heterocyclyl, 6-14 membered bridged
heterocyclyl, 6-14 membered fused heterocyclyl, or 6-14 membered spiro heterocyclyl;

ring C is heteroaryl;

R1 is selected from hydrogen atom, alkyl, haloalkyl, alkoxy, halogen, amino, hydroxyl,
cyano, cycloalkyl, heterocyclyl, aryl, or heteroaryl; wherein the alkyl, amino, heterocyclyl, aryl
or heteroaryl is optionally further substituted with one or more substituents selected from halogen,
cyano, alkyl, or alkoxy;

Rz is selected from hydrogen atom, alkyl, alkoxy, halogen, amino, hydroxyl, cyano,
cycloalkyl, heterocyclyl, aryl, heteroaryl, -(CH2)a1C(O)Rec, -(CH2)n1SRaa, or -(CH2)n1NRaaRbb;
wherein the alkyl, alkoxy, amino, cycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally
further substituted with one or more substituents selected from substituted or unsubstituted alkyl,
unsubstituted alkoxy, unsubstituted cycloalkyl, substituted or unsubstituted amino, substituted or

unsubstituted heterocyclyl, or unsubstituted heteroaryl; wherein “substituted” refers to be
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substituted with alkyl, or halogen;

Ree is heterocyclyl; wherein the heterocyclyl is optionally substituted with unsubstituted
alkyl;

R3 is selected from hydrogen atom, alkyl, haloalkyl, hydroxyalkyl, alkoxy, halogen,
hydroxyl, cyano, cycloalkyl, heterocyclyl, -(CH2)niC(O)Rza, -(CH2)n1C(O)NRuaRob, -
(CH2)u1S(O)m1Rza, or -(CH2)a1S(O)m1NRazRww; wherein the alkyl, alkoxy, cycloalkyl, or
heterocyclyl is optionally further substituted with one or more substituents selected from halogen,
hydroxyl, unsubstituted alkyl, or unsubstituted alkoxy;

Ra. and Rub are identical or different and are each independently selected from hydrogen
atom, alkyl, amino, or heteroaryl; wherein the alkyl and amino are optionally further substituted
with one or more substituents selected from unsubstituted alkyl, substituted or unsubstituted
heterocyclyl, unsubstituted heteroaryl; wherein “substituted” refers to be substituted with alkyl,
or halogen;

xis0,1,2o0r3;

yis 0, 1,2 or 3;

miis 0, 1 or2;

mzis 0, 1 or2; and

niis 0,1 or2;

scheme 2:

L1 is selected from bond, alkylene, -(CH2)u1C(O)(CH2)m1-, -
(CH2)n1C(O)CH2)m1NRza( CH2)m2-, or -(CH2)a1S(O)m1-;

Lz is selected from bond, oxygen atom, or -NR4-;

Ra is selected from hydrogen atom, or alkyl;

L3 is -NRaa-;

ring A is 6-14 membered fused heteroaryl;

ring B is sclected from 3-10 membered monocyclic heterocyclyl, 6-14 membered bridged
heterocyclyl, or 6-14 membered fused heterocyclyl;

ring C is heteroaryl;

R1 is selected from hydrogen atom, alkyl, haloalkyl, amino, heterocyclyl, or heteroaryl;
wherein the alkyl, amino, heterocyclyl, or heteroaryl is optionally further substituted with one or

more substituents selected from halogen, cyano, alkyl, or alkoxy;
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Rz is selected from hydrogen atom, alkyl, alkoxy, halogen, cycloalkyl, heterocyclyl, or
heteroaryl; wherein the heteroaryl is optionally further substituted with one or more substituents
selected from unsubstituted alkyl, unsubstituted alkoxy, or unsubstituted cycloalkyl;

Rs is selected from hydrogen atom, alkyl, hydroxyalkyl, halogen, cyano, cycloalkyl, -
(CH2)01C(O)Raa, or -(CH2)a1C(O)NRaaRbb; wherein the alkyl is optionally further substituted
with hydroxyl;

Ra. and Rub are identical or different and are each independently selected from hydrogen
atom, alkyl, or amino;

xis0,1,2o0r3;

yis 0, 1,2 or 3;

miis 0, 1 or2;

mzis 0, 1 or2; and

niis 0, 1 or2.

6. The compound of general formula (I), the stercoisomer thereof or the
pharmaceutically acceptable salt thereof according to claim 1, wherein, the compound of formula
(D is as defined in any one of the following schemes:

scheme 1: the compound of formula (I) is a compound of formula (I-1),

L,/R‘
Lj N L
RN

A3 2
(D2
(Rz)x

(I-1)

B

wherein, ring D is heterocycloalkenyl, aryl, or heteroaryl;

X1, Xz and X3 are independently CH or N;

L1 is selected from alkylene, -(CH2)a1C(O)(CH2)m1-, (CH2)n1C(O)(CH2)m1NRaa(CH2)ma2-,
or -(CH2)n1S(O)m1-;

Ri1 is selected from halogen, cyano, alkyl, alkoxy, cycloalkyl, heterocyclyl, or heteroaryl;
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wherein the alkyl is optionally further substituted with halogen or alkoxy; wherein the
heterocyclyl is optionally further substituted with cyano; wherein the heteroaryl is optionally
further substituted with alkyl;

when L1 is -(CH2)a1C(O)(CH2)m1-, R1 is alkyl, heterocyclyl, or heteroaryl; wherein the alkyl
is optionally further substituted with halogen; wherein the heterocyclyl or heteroaryl is optionally
further substituted with alkyl;

Lz is selected from oxygen atom, or -NRy-;

R4 is selected from hydrogen atom, or alkyl;

L3 is -NH-;

ring B is selected from 3-10 membered monocyclic heterocyclyl, 6-14 membered fused
heterocyclyl, or 6-14 membered bridged heterocyclyl;

ring C is heteroaryl;

Rz is selected from hydrogen atom, alkyl, alkoxy, halogen, cycloalkyl, heterocyclyl, aryl,
heteroaryl, -(CH2)n10ORcc, or -(CH2)a1NRaaRbb; wherein the alkyl is optionally further substituted
with heterocyclyl unsubstituted or substituted with alkyl; wherein the alkoxy is optionally further
substituted with unsubstituted alkoxy, heterocyclyl unsubstituted or substituted with alkyl, or
unsubstituted heteroaryl; wherein the heterocyclyl is optionally further substituted with
unsubstituted alkyl, unsubstituted alkoxy, or amino substituted with alkyl; wherein the heteroaryl
is optionally further substituted with alkyl unsubstituted or substituted with halogen,
unsubstituted alkoxy, or unsubstituted cycloalkyl;

Ra. and Rub are identical or different and are each independently selected from hydrogen
atom, or alkyl; wherein the alkyl is optionally further substituted with heterocyclyl unsubstituted
or substituted with alkyl, or unsubstituted heteroaryl;

Ree is heterocyclyl; wherein the heterocyclyl is optionally further substituted with
unsubstituted alkyl;

Rs is selected from hydrogen atom, alkyl, or hydroxyalkyl;

scheme 2: the compound of formula (I) is a compound of formula (I-1),
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wherein, ring D is heterocycloalkenyl, aryl, or heteroaryl,

X1, X2 and X3 are independently CH or N;

L1 is selected from alkylene, -(CH2)a1C(O)(CH2)m1-, (CH2)n1C(O)(CH2)m1NRaa(CH2)ma2-,
or -(CH2)n1S(O)m1-;

R1 is selected from halogen, cyano, alkyl, heterocyclyl, or heteroaryl; wherein the alkyl is
optionally further substituted with halogen or alkoxy; wherein the heterocyclyl is optionally
further substituted with cyano; wherein the heteroaryl is optionally further substituted with alkyl;

when L1 is -(CH2)a1C(O)(CH2)m1-, R1 is alkyl, heterocyclyl, or heteroaryl; wherein the alkyl
is optionally further substituted with halogen; wherein the heterocyclyl or heteroaryl is optionally
further substituted with alkyl;

Lz is selected from oxygen atom, or -NRy-;

R4 is selected from hydrogen atom, or alkyl;

L3 is -NH-;

ring B is selected from 3-10 membered monocyclic heterocyclyl, 6-14 membered fused
heterocyclyl, or 6-14 membered bridged heterocyclyl;

ring C is heteroaryl;

Rz is selected from hydrogen atom, alkyl, alkoxy, halogen, cycloalkyl, heterocyclyl, aryl,
or heteroaryl; wherein the heteroaryl is optionally further substituted with unsubstituted alkyl,
unsubstituted alkoxy, or unsubstituted cycloalkyl;

Rua is selected from hydrogen atom, or alkyl;

Rs is selected from hydrogen atom, alkyl, or hydroxyalkyl;

or,

scheme 3: the compound of formula (I) is a compound of formula (I-2),
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(R3)}'@ a
L; N L,
s
>~ _N

S
\J(Rz)x

(1-2)

wherein, L1 is alkylene, -(CH2)n1C(O)CH2)m1-, -(CH2)u1C(O)CH2)m1NRua(CH2)m2-, or -
(CH2)n1S(O)m1-;

Rua is selected from hydrogen atom, or alkyl;

L2 is -NH-;

L3 is -NH-;

ring B is sclected from 3-10 membered monocyclic heterocyclyl, 6-14 membered bridged
heterocyclyl, or 6-14 membered fused heterocyclyl;

ring C is heteroaryl;

Riis alkyl, cyano, heterocyclyl, or heteroaryl; wherein the heterocyclyl is optionally further
substituted with cyano;

Rz is selected from hydrogen atom, or alkyl;

Rs is selected from hydrogen atom, alkyl, or hydroxyalkyl;

xis 0, L or2;

scheme 4: the compound of formula (I) is a compound of formula (I-2),

Rl
Ly

)

L; N L,
i
x>~ _N
S e
\;’ (RZ)X

(I-2)

B

wherein, L1 is alkylene, -(CH2)u1C(O)}CH2)m1-, -(CH2)n1C(O)}CH2)m1NRaCH2)m2-, -
(CHZ)nlS(O)ml';

Rua is selected from hydrogen atom, or alkyl;
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L2 is -NH-;

L3 is -NH-;

ring B is selected from 6-14 membered bridged heterocyclyl, or 6-14 membered fused
heterocyclyl;

ring C is heteroaryl;

Riis alkyl, cyano, or heterocyclyl;

Rz is selected from hydrogen atom, or alkyl;

Rs is selected from hydrogen atom, alkyl, or hydroxyalkyl;

xis 0, L or2;

scheme 5: the compound of formula (I) is a compound of formula (I-2),

/Rl
L]

(RJ)y @ a

L3 N L,
7 2
T
> N
S g
\=—=J (Ry)

(I-2)

wherein, L1 is C1-C4 alkylene, -(CH2)a1C(O)(CH2)m1-, -(CH2)n1C(O)(CH2)m1NRaa(CH2)m2-,
-(CH2)n1S(O)m1-;

Raa is selected from hydrogen atom, or C1-Cs alkyl;

L2 is -NH-;

L3 is -NH-;

ring B is selected from 7-10 membered bridged heterocyclyl with “heteroatom selected
from one or more of N, O or S, and the number of the heteroatom being 1-3”, or 7-10 membered
fused heterocyclyl with “heteroatom selected from one or more of N, O or S, and the number of
the heteroatom being 1-37;

ring C is 5-6 membered monocyclic heteroaryl with “heteroatom selected from one or more
of N, O or S, and the number of the heteroatom being 1-37;

R1 is C1-C4 alkyl, cyano, or 4-6 membered monocyclic heterocyclyl with “heteroatom
selected from one or more of N, O or S, and the number of the heteroatom being 1-37;

Rz is selected from hydrogen atom, or C1-Cs alkyl;
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R3 is selected from hydrogen atom, C1-Cs alkyl, or C1-Cs hydroxyalkyl;
xis 0, L or2;
or,

scheme 6: the compound of formula (I) is a compound of formula (I-3),

Ll/R'
(RS)y@
L /NYLZ
|

>~ _N
Ry s

(1-3)

wherein, L1 is alkylene, -(CH2)n1C(O)CH2)m1-, -(CH2)u1C(O)CH2)m1NRua(CH2)m2-, or -
(CH2)n1S(O)m1-;

L2 is oxygen atom, or -NR4-;

R4 is selected from hydrogen atom, or alkyl;

L3 is -NH-;

ring B is sclected from 3-10 membered monocyclic heterocyclyl, 6-14 membered bridged
heterocyclyl, or 6-14 membered fused heterocyclyl;

ring C is heteroaryl;

R1 is hydrogen atom, alkyl, alkoxy, cyano, cycloalkyl, heterocyclyl, aryl, or heteroaryl;
wherein the heterocyclyl, or heteroaryl is optionally further substituted with unsubstituted alkyl,
or cyano; wherein the aryl is optionally further substituted with unsubstituted alkoxy;

Rz is selected from hydrogen atom, alkyl, heterocyclyl, or -(CH2)n1SRza; wherein the alkyl
is optionally further substituted with unsubstituted alkoxy, or heterocyclyl unsubstituted or
substituted with alkyl; wherein the heterocyclyl is optionally further substituted with alkyl;

Rs is selected from hydrogen atom, alkyl, or hydroxyalkyl;

Rua is selected from hydrogen atom, or alkyl;

xis 0, L or2;

scheme 7: the compound of formula (I) is a compound of formula (I-3),
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(Rj)y@ a
L N L,
s
>~ _N

(RZ )Y/\\—“ S

(1-3)

wherein, L1 is alkylene, -(CH2)n1C(O)CH2)m1-, -(CH2)u1C(O)CH2)m1NRua(CH2)m2-, or -
(CH2)n1S(O)m1-;

L2 is oxygen atom, or -NRy-;

R4 is selected from hydrogen atom, or alkyl;

L3 is -NH-;

ring B is sclected from 3-10 membered monocyclic heterocyclyl, 6-14 membered bridged
heterocyclyl, or 6-14 membered fused heterocyclyl;

ring C is heteroaryl;

R1is hydrogen atom, alkyl, cyano, heterocyclyl, or heteroaryl; wherein the heterocyclyl, or
heteroaryl is optionally further substituted with unsubstituted alkyl, or cyano;

Rz is selected from hydrogen atom, or alkyl;

Rs is selected from hydrogen atom, alkyl, or hydroxyalkyl;

Raa is selected from hydrogen atom, or alkyl;

xis 0, L or2;

scheme 8: the compound of formula (I) is a compound of formula (I-3),

L{ Ry
(R3)}'@
L N L,
i

N
Ry s

(1-3)

wherein, L1 is C1-C4 alkylene, -(CH2)a1C(O)(CH2)m1-, -(CH2)n1C(O)(CH2)m1NRaa(CH2)m2-,
or -(CH2)01S(O)m1-;
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L2 is oxygen atom, or -NRy-;

Ra is selected from hydrogen atom, or C1-Cs alkyl;

L3 is -NH-;

ring B is selected from 4-6 membered monocyclic heterocyclyl with “heteroatom selected
from one or more of N, O or S, and the number of the heteroatom being 1-3”, 7-10 membered
bridged heterocyclyl with “heteroatom selected from one or more of N, O or S, and the number
of the heteroatom being 1-37, or 7-10 membered fused heterocyclyl with “heteroatom selected
from one or more of N, O or S, and the number of the heteroatom being 1-37;

ring C is 5-6 membered monocyclic heteroaryl with “heteroatom selected from one or more
of N, O or S, and the number of the heteroatom being 1-37;

R1 is hydrogen atom, C1-Cs alkyl, cyano, 4-6 membered monocyclic heterocyclyl with
“heteroatom selected from one or more of N, O or S, and the number of the heteroatom being 1-
3”, or 5-6 membered heteroaryl with “heteroatom selected from one or more of N, O or S, and
the number of the heteroatom being 1-37; wherein the monocyclic heterocyclyl, or heteroaryl is
optionally further substituted with C1-Cs alkyl, or cyano;

Rz is selected from hydrogen atom, or C1-Cs alkyl;

R3 is selected from hydrogen atom, C1-Cs alkyl, or C1-Cs hydroxyalkyl;

Raa is selected from hydrogen atom, or C1-Cs alkyl;

xis 0, L or2;

scheme 9: the compound of formula (I) is a compound of formula (I-3),

LfR‘
(Ray@
I
o

Ry, s

(13)

wherein, L1 is alkylene, -(CH2)n1C(O)(CH2)mi-, or -(CH2)n1C(O)(CH2)m1NRaa( CH2)m2-;
Riis alkyl, cyano, heterocyclyl or heteroaryl; wherein the heterocyclyl is optionally further
substituted with alkyl;

L2 is oxygen atom, or -NRy-;
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R4 is selected from hydrogen atom, or alkyl;
L3 is -NH-;

ring B is 6-14 membered bridged heterocyclyl;
ring C is heteroaryl;

Rz is selected from hydrogen atom, or alkyl;
Rs is selected from hydrogen atom, or alkyl;
Rua is selected from hydrogen atom, or alkyl;
or,

scheme 10: the compound of general formula (I) is a compound of formula (I-4) shown

- Rl
L]
L3 N L,
7 2
T

> N
| Ry,

below,

(I-4)

B

wherein, L1 is selected from alkylene, -(CH2)u1C(O)(CH2)m1-, -
(CH2)n1C(O)CH2)m1NRza( CH2)m2-, or -(CH2)a1S(O)m1-;

Ru1 is selected from halogen, cyano, alkyl, alkoxy, heterocyclyl, or heteroaryl; wherein the
alkyl is optionally further substituted with halogen or alkoxy; wherein the heterocyclyl is
optionally further substituted with cyano;

when L1 is -(CH2)a1C(O)(CH2)m1-, R1 is alkyl, heterocyclyl, or heteroaryl; wherein the alkyl
is optionally further substituted with halogen; wherein the heterocyclyl or heteroaryl is optionally
further substituted with alkyl;

L2 is -NR4-;

R4 is selected from hydrogen atom, or alkyl;

L3 is -NH-;

ring B is sclected from 3-10 membered monocyclic heterocyclyl, 6-14 membered bridged
heterocyclyl, or 6-14 membered fused heterocyclyl;

ring C is heteroaryl;
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Rz is selected from hydrogen atom, alkyl, alkoxy, halogen, cycloalkyl, heterocyclyl, aryl,
heteroaryl, -(CH2)n1ORce, or -(CH2)a1NRaaRbb; wherein the alkyl is optionally further substituted
with heterocyclyl unsubstituted or substituted with alkyl; wherein the alkoxy is optionally further
substituted with unsubstituted alkoxy, heterocyclyl unsubstituted or substituted with alkyl, or
unsubstituted heteroaryl; wherein the heterocyclyl is optionally further substituted with
unsubstituted alkyl, unsubstituted alkoxy, or amino substituted with alkyl; wherein the heteroaryl
is optionally further substituted with alkyl unsubstituted or substituted with halogen,
unsubstituted alkoxy, or unsubstituted cycloalkyl;

Ra. and Rub are identical or different and are each independently selected from hydrogen
atom, or alkyl; wherein the alkyl is optionally further substituted with heterocyclyl unsubstituted
or substituted with alkyl, or unsubstituted heteroaryl;

Ree is heterocyclyl; wherein the heterocyclyl is optionally further substituted with
unsubstituted alkyl;

Rs is selected from hydrogen atom, alkyl, or hydroxyalkyl;

scheme 11: the compound of general formula (I) is a compound of formula (I-4) shown
below,

Ly

(RS)y @ a

L N L,
s
>~ _N

\ TRy,

(1-4)

B

wherein, L1 is selected from alkylene, -(CH2)m1C(O)(CH2)m1-, -
(CH2)n1C(O)CH2)m1NRza( CH2)m2-, or -(CH2)a1S(O)m1-;

R1 is selected from halogen, cyano, alkyl, heterocyclyl, or heteroaryl; wherein the alkyl is
optionally further substituted with halogen or alkoxy; wherein the heterocyclyl is optionally
further substituted with cyano; wherein the heteroaryl is optionally further substituted with alkyl;

when L1 is -(CH2)a1C(O)(CH2)m1-, R1 is alkyl, heterocyclyl, or heteroaryl; wherein the alkyl
is optionally further substituted with halogen; wherein the heterocyclyl or heteroaryl is optionally
further substituted with alkyl;
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L2 is -NR4-;

Ra is selected from hydrogen atom, or alkyl;

L3 is -NH-;

ring B is sclected from 3-10 membered monocyclic heterocyclyl, 6-14 membered bridged
heterocyclyl, or 6-14 membered fused heterocyclyl;

ring C is heteroaryl;

Rz is selected from hydrogen atom, alkyl, alkoxy, halogen, cycloalkyl, heterocyclyl, aryl,
or heteroaryl; wherein the heteroaryl is optionally further substituted with unsubstituted alkyl,
unsubstituted alkoxy, or unsubstituted cycloalkyl;

Rs is selected from hydrogen atom, alkyl, or hydroxyalkyl;

scheme 12: the compound of general formula (I) is a compound of formula (I-4) shown
below,

l{1
Ly

(R3)}'@ ¢

N__ L,
“r
>~ _N
\ Ry,

3

(1-4)

B

wherein, L1 is selected from Ci-C4 alkylene, -(CH2)niC(O)}CH2)mi-, -
(CH2)n1C(O)CH2)m1NRza( CH2)m2-, or -(CH2)a1S(O)m1-;

Ru1 is selected from halogen, cyano, Ci1-Cs alkyl, 4-6 membered monocyclic heterocyclyl
with “heteroatom selected from one or more of N, O or S, and the number of the heteroatom
being 1-37, or 5-6 membered monocyclic heteroaryl with “heteroatom selected from one or more
of N, O or S, and the number of the heteroatom being 1-37; the C1-Cs alkyl is optionally further
substituted with halogen or Ci-Cs alkoxy; wherein the heterocyclyl is optionally further
substituted with cyano; wherein the heteroaryl is optionally further substituted with C1-Cs alkyl;

when L1 is -(CH2)uiC(O)(CH2)m1-, then Ri is Ci-Cs alkyl, 4-6 membered monocyclic
heterocyclyl with “heteroatom selected from one or more of N, O or S, and the number of the
heteroatom being 1-3”, or 5-6 membered monocyclic heteroaryl with “heteroatom selected from

one or more of N, O or S, and the number of the heteroatom being 1-3”; wherein the C1-Cs alkyl
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is optionally further substituted with halogen; wherein the heterocyclyl or heteroaryl is optionally
further substituted with C1-Cs alkyl;

L2 is -NR4-;

R4 is selected from hydrogen atom, or C1-Cs alkyl;

L3 is -NH-;

ring B is selected from 4-6 membered monocyclic heterocyclyl with “heteroatom selected
from one or more of N, O or S, and the number of the heteroatom being 1-3”, 7-10 membered
bridged heterocyclyl with “heteroatom selected from one or more of N, O or S, and the number
of the heteroatom being 1-37, or 7-10 membered fused heterocyclyl with “heteroatom selected
from one or more of N, O or S, and the number of the heteroatom being 1-37;

ring C is 5-6 membered monocyclic heteroaryl with “heteroatom selected from one or more
of N, O or S, and the number of the heteroatom being 1-37;

Rz is selected from hydrogen atom, Ci-Cs alkyl, C1-Cs alkoxy, halogen, cycloalkyl, 4-6
membered monocyclic heterocyclyl with “heteroatom selected from one or more of N, O or S,
and the number of the heteroatom being 1-3”, 6-10 membered aryl, or 5-6 membered heteroaryl
with “heteroatom selected from one or more of N, O or S, and the number of the heteroatom
being 1-37; wherein the heteroaryl is optionally further substituted with unsubstituted C1-Cs alkyl,
unsubstituted Ci1-Cs alkoxy, or unsubstituted 4-6 membered monocyclic heterocyclyl with
“heteroatom selected from one or more of N, O or S, and the number of the heteroatom being 1-
37

Rs3 is selected from hydrogen atom, C1-Cs alkyl, or C1-Cs hydroxyalkyl;

scheme 13: the compound of general formula (I) is a compound of formula (I-4) shown

- Rl
L]
L3 N L,
7 2
T

> N
| Ry,

below,

(I-4)

wherein, L1 is alkylene, or -(CH2)n1S(O)m1-;
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R1is cyano, or heterocyclyl; wherein the heterocyclyl is optionally further substituted with
cyano;

L2 is -NH-;

Lsis -NH-;

Rz is selected from hydrogen atom, halogen, or alkoxy;

Rs is selected from hydrogen atom, or alkyl.

7. The compound of general formula (I), the stereoisomer thereof or the
pharmaceutically acceptable salt thereof according to any one of claims 1-6, wherein,

when L1 is alkylene, the alkylene is preferably Ci-Cs alkylene, more preferably -CHz-, -
(CHz2)2-, -(CH2)3- or -(CH2)4-, more preferably -CHz-, or -(CH2)2-;

and/or, when L1 is cycloalkyl, the cycloalkyl is C3-Cs cycloalkyl, preferably Cs-Ce

cycloalkyl, more preferably . 3 %—_

B

and/or, when L1 is heterocyclyl, the heterocyclyl is 3-8 membered monocyclic heterocyclyl
with “heteroatom selected from one or more of N, O or S, and the number of the heteroatom
being 1-4”, preferably 4-6 membered monocyclic heterocyclyl with “heteroatom selected from

one or more of N, O or S, and the number of the heteroatom being 1-3”, more preferably
Ot

and/or, when L1 is -(CH2)a1C(O)}CH2)m1-, the -(CH2)a1C(O)(CH2)m1- is -C(O)-, -C(O)CHz-,
or -CH2C(O)-;

and/or, when L1 is -(CH2)u1C(O)(CH2)m1NR2a(CH2)m2-, the -
(CH2)a1C(O)(CH2)m1NRaa(CH2)m2- is -C(O)CH2NH-, -C(O)CH2N(CH3)-, -C(O)CH2NHCHo-, -
C(O)CH2NH(CH2)2-, or -CH2C(O)N(CH3)-;

and/or, when L1 is -NRaa(CH2)n1-, the -NRaa(CH2)a1- is -NH(CH2)2-;

and/or, when L1 is -(CH2)a1S(O)m1-, the -(CH2)a1S(O)m1- is -S(O)2-;

and/or, when L1 is -(CH2)11S(O)m1NRaa-, the -(CH2)n1S(O)m1NRaa- 1s -S(O)2NH-;

and/or, the left end of L1 is connected with ring B, and the right end of L1 is connected with

and/or, when L2 is -CRaaRob-, the -CRaaRsb- is -CHz- or -CH(OH)-;
and/or, when Lz is -(CH2)n1C(O)-, the -(CH2)u1C(O)- is -C(O)-;
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and/or, when Lz is -NRs-, the -NRs- is preferably -NH- or -N(CH3)-;

and/or, when L2 is -(CH2)11S(O)mi-, the -(CH2)n1S(O)mi- is -S(O)2-;

and/or, the left end of L2 is connected with ring A, and the right end of L2 is connected with
ring B;

and/or, when R4 is alkyl, the alkyl is C1-Cs alkyl, preferably C1-Cs alkyl, more preferably
C1-Cs alkyl, more preferably methyl, ethyl, propyl or isopropyl, further preferably methyl;

and/or, when L3 is -NRua-, the -NRaa- is -NH-;

and/or, when L3 is -C(O)NRuaa-, the -C(O)NRaa- is -C(O)NH-;

and/or, the left end of L3 is connected with ring C, and the right end of L3 is connected with
ring B;

and/or, when the ring A is 6-14 membered fused heteroaryl, the 6-14 membered fused
heteroaryl is 6-14 membered fused heteroaryl with “heteroatom selected from one or more of N,
O or S, and the number of the heteroatom being 1-47, preferably 5,6 fused heteroaryl with
“heteroatom selected from one or more of N, O or S, and the number of the heteroatom being 1-
47, or 6,6 fused heteroaryl with “heteroatom selected from one or more of N, O or S, and the
number of the heteroatom being 1-47; wherein the 5,6 fused heteroaryl is preferably
thienopyrimidinyl or pyrazolopyrimidinyl, benzopyrrolyl, pyrrolopyridyl, imidazolopyridyl,
triazolopyridyl, imidazolopyridazinyl, pyrrolopyrimidinyl, pyrazolopyrimidinyl,
imidazolopyrimidinyl, triazolopyrimidinyl, thienopyrimidinyl, thiazolopyrimidinyl,

pyrrolopyrazinyl, pyrazolopyrazinyl, imidazolopyrazinyl, triazolopyrazinyl, pyrrolotriazinyl,

N Y Jé | N\ %7'
+ .
N

imidazolotriazinyl or imidazolopyrazinonyl, more preferably H , HN /
SN % N /
e%j j;j YY\( ; N>
/
\_NH . LNH HN—Z i

\|( \é'ém/N\ ke
N~

HN/
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|
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Ij YJ\UQ e e e

ejs/\rii

;; -
T 1
e
- N , N5 \[ )\/S O NN , further preferably

N >~ _N _N N
HN \
— i NH i N-NH

N N
or =/ ; wherein the 6,6 fused heteroaryl is preferably

isoquinolinyl, naphthyridinyl, pyridopyrazinyl, pyridopyrimidinyl, quinazolinyl, pteridinyl,
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quinoxalinyl,  dihydropyranopyrimidinyl, dihydrodioxinopyrimidinyl, 0 or

-

VNS '
N | | N\ ‘57_/ :’; | ~ 4 \ej
| = ¥
07N L
H | more preferably 2 ,
N

.

/N Z{ \ejS/N Z{ ;)5 N\Ef
@N x | | 2N
N NN

3

~ - PN PN L. _ - PR N\/
N e‘ﬁ//‘ii SN N 3 ;N\W}l ‘f\N\\'\E e‘jl by

N | N N |

2
> O

T R S SO .
boloh ol e |
i~ 0]
N > ° , ° , OJ , O or H | further
FANE AN N N NGy E NG
T O U O A A
| |
preferably Ny , , , Nx , N , = or
s | N\\f{
~N
|
~
N ; the left end of ring A is connected with L3, and the right end of ring A is connected
with L2;

and/or, when the ring B is 3-10 membered monocyclic heterocyclyl, the 3-10 membered
monocyclic heterocyclyl is 3-8 membered monocyclic heterocyclyl with “heteroatom selected
from one or more of N, O or S, and the number of the heteroatom being 1-4”, preferably 4-6
membered monocyclic heterocyclyl with “heteroatom selected from one or more of N, O or S,

N

L

and the number of the heteroatom being 1-3”, more preferably 1 ;

433

Date Recgue/Date Received 2021-05-28



CA 03121408 2021-05-28

and/or, when the ring B is 6-14 membered bridged heterocyclyl, the 6-14 membered bridged
heterocyclyl is 6-14 membered bridged heterocyclyl with “heteroatom selected from one or more
of N, O or S, and the number of the heteroatom being 1-4”, preferably 7-10 membered bridged

heterocyclyl with “heteroatom selected from one or more of N, O or S, and the number of the

- _— o~ T
| | \ N
N N N

/"I/
N

.
N

heteroatom being 1-3”, more preferably

e . s o

N I I
» AW

7@ N N

wn or  ~w | further preferably ww ;W o waw

and/or, when the ring B is 6-14 membered fused heterocyclyl, the 6-14 membered fused
heterocyclyl is 6-14 membered fused heterocyclyl with “heteroatom selected from one or more
of N, O or S, and the number of the heteroatom being 1-4”, preferably 7-10 membered fused

heterocyclyl with “heteroatom selected from one or more of N, O or S, and the number of the

T
N T
HaH @N
v or v

and/or, when the ring B is 6-14 membered spiro heterocyclyl, the 6-14 membered spiro

heteroatom being 1-3”, more preferably

heterocyclyl is 6-14 membered spiro heterocyclyl with “heteroatom selected from one or more
of N, O or S, and the number of the heteroatom being 1-4”, preferably 7-10 membered spiro

heterocyclyl with “heteroatom selected from one or more of N, O or S, and the number of the

|
N

heteroatom being 1-37, more preferably  ~w ;
and/or, the upper end of ring B is connected with L1, and the lower end of ring B is
connected with L;
and/or, when the ring C is heteroaryl, the heteroaryl is 6-14 membered heteroaryl with

“heteroatom selected from one or more of N, O or S, and the number of the heteroatom being 1-
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47, preferably 5-6 membered monocyclic heteroaryl with “heteroatom selected from one or more
of N, O or S, and the number of the heteroatom being 1-3”, or 8-10 membered fused heteroaryl
with “heteroatom selected from one or more of N, O or S, and the number of the heteroatom
being 1-37; wherein the 5-6 membered monocyclic heteroaryl is preferably pyrazolyl, imidazolyl,

N g(N

thiazolyl, triazolyl, pyridazinyl, pyrimidinyl or pyrazinyl,, more preferably =~~~ o

3 3

M N NN Sy N ANy NS
R I
o v waw o Or

wwo o ww s or o~ further preferably e
(\

¢

-~~~ > wherein the 8-10 membered fused heteroaryl is preferably indazolyl, or pyrazolopyridyl,

=N
H!\l H!\l \
N Ny s

more preferably or ;

/
=

and/or, when R is alkyl, the alkyl is C1-Cs alkyl, preferably C1-Cs alkyl, further preferably
C1-Cs alkyl, further preferably methyl, ethyl, propyl or isopropyl, further preferably methyl or
ethyl;

and/or, when R1 is haloalkyl, the haloalkyl is C1-Cs haloalkyl, more preferably Ci-Ce
haloalkyl, further preferably C1-Cs haloalkyl, further preferably -CHF2 or CF3;

and/or, when R1 is alkoxy, the alkoxy is C1-Cs alkoxy, more preferably C1-Cs alkoxy, further
preferably Ci1-Cs alkoxy, further preferably methoxy, ethoxy, propoxy or isopropoxy, further
preferably methoxy or ethoxy;

and/or, when R is halogen, the halogen is fluorine;

and/or, when Ri is cycloalkyl, the cycloalkyl is C3-Cs cycloalkyl, preferably Cs-Ce
cycloalkyl, more preferably _§<] or g C ;

and/or, when R1 is heterocyclyl, the heterocyclyl is 3-8 membered monocyclic heterocyclyl
with “heteroatom selected from one or more of N, O or S, and the number of the heteroatom
being 1-4”, preferably 4-6 membered monocyclic heterocyclyl with “heteroatom selected from

one or more of N, O or S, and the number of the heteroatom being 1-3”, more preferably

435

Date Recgue/Date Received 2021-05-28



CA 03121408 2021-05-28

e Y

ey —%NG’ HNij’ gNC> —%—NCO’ HN)DO’

—§@o ’ —%&NH

3

and/or, when Ri is aryl, the aryl is 6-10 membered aryl, preferably phenyl;

and/or, when R1 is heteroaryl, the heteroaryl is 5-10 membered heteroaryl with “heteroatom
selected from one or more of N, O or S, and the number of the heteroatom being 1-4”, preferably
5-6 membered heteroaryl with “heteroatom selected from one or more of N, O or S, and the

NBINGIN S

number of the heteroatom being 1-3”, more preferably

H H
N\
DN,
5 or 7 :

and/or, when R1 is alkyl, amino, heterocyclyl, aryl or heteroaryl, wherein the alkyl, amino,
heterocyclyl, aryl or heteroaryl is optionally further substituted with halogen, then the halogen
is fluorine;

and/or, when R1 is amino, heterocyclyl, aryl or heteroaryl, wherein the amino, heterocyclyl,
aryl or heteroaryl is optionally further substituted with alkyl, then the alkyl is Ci1-Cs alkyl,
preferably C1-Ce alkyl, further preferably Ci-Cs alkyl, further preferably methyl, ethyl, propyl
or isopropyl, further preferably methyl;

and/or, when R1 is alkyl, amino, heterocyclyl, aryl or heteroaryl, wherein the alkyl, amino,
heterocyclyl, aryl or heteroaryl is optionally further substituted with alkoxy, then the alkoxy is
C1-Cs alkoxy, preferably Ci1-Cs alkoxy, further preferably Ci-Cs alkoxy, further preferably
methoxy, cthoxy, propoxy or isopropoxy, further preferably methoxy;

and/or, when R2 is alkyl, the alkyl is C1-Cs alkyl, preferably Ci-Cs alkyl, further preferably
C1-Cs alkyl, further preferably methyl, ethyl, propyl or isopropyl, further preferably methyl or
ethyl;

and/or, when R is alkoxy, the alkoxy is Ci-Cs alkoxy, preferably Ci-Cs alkoxy, further
preferably Ci-Cs alkoxy, further preferably methoxy, ethoxy, propoxy or isopropoxy, further
preferably methoxy or ethoxy;

and/or, when Rz is halogen, the halogen is fluorine, chlorine or bromine;
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and/or, when R: is cycloalkyl, the cycloalkyl is C3-Cs cycloalkyl, preferably Cs-Ce

cycloalkyl, more preferably _34;

and/or, when Rz is heterocyclyl, the heterocyclyl is 3-8 membered monocyclic heterocyclyl
with “heteroatom selected from one or more of N, O or S, and the number of the heteroatom
being 1-4”, preferably 4-6 membered monocyclic heterocyclyl with “heteroatom selected from

one or more of N, O or S, and the number of the heteroatom being 1-3”, more preferably
B B kS —3N -5 -s-N O
HCo O 1 ] 1 o L,

and/or, when Rz is aryl, the aryl is 6-10 membered aryl, preferably phenyl;

and/or, when R is heteroaryl, the heteroaryl is 5-10 membered heteroaryl with “heteroatom

selected from one or more of N, O or S, and the number of the heteroatom being 1-4”, preferably

5-6 membered heteroaryl with “heteroatom selected from one or more of N, O or S, and the

N q |
A@) }JT\)’ A@j @H

/

number of the heteroatom being 1-3”, more preferably

N
SERY
\\,S , OF <\,N ;
xSy
and/or, when Rz is -(CH2)u1SRaa, the -(CH2)a1SRaa is =

R A
and/or, when R is -(CH2)aiNRaaRvb, the -(CH2)aiNRaaRobb is HON , £

oo g S e )

and/or, when R2 is alkyl, and the alkyl is optionally further substituted with unsubstituted

3

B

alkoxy, then the alkoxy is C1-Cs alkoxy, preferably C1-Cs alkoxy, further preferably C1-Cs alkoxy,
further preferably methoxy, ethoxy, propoxy or isopropoxy, further preferably methoxy;

and/or, when Rz is alkyl, and the alkyl is optionally further substituted with substituted or
unsubstituted heterocyclyl, then the heterocyclyl is 3-8 membered monocyclic heterocyclyl with
“heteroatom selected from one or more of N, O or S, and the number of the heteroatom being 1-

47, preferably 4-6 membered monocyclic heterocyclyl with “heteroatom selected from one or
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and/or, when Rz is alkyl, and the alkyl is optionally further substituted with substituted or
unsubstituted heterocyclyl, then the heterocyclyl is substituted with alkyl, wherein the alkyl is
C1-Cs alkyl, preferably C1-Cs alkyl, further preferably Ci-Cs alkyl, further preferably methyl,
ethyl, propyl or isopropyl, further preferably methyl;

and/or, when Rz is alkoxy, and the alkoxy is optionally further substituted with unsubstituted
alkoxy, then the unsubstituted alkoxy is C1-Cs alkoxy, preferably C1-Cs alkoxy, further preferably
C1-Cs alkoxy, further preferably methoxy, ethoxy, propoxy or isopropoxy, further preferably
methoxy;

and/or, when R: is alkoxy, and the alkoxy is optionally further substituted with substituted
or unsubstituted heterocyclyl, then the heterocyclyl is 3-8 membered monocyclic heterocyclyl
with “heteroatom selected from one or more of N, O or S, and the number of the heteroatom
being 1-4”, preferably 4-6 membered monocyclic heterocyclyl with “heteroatom selected from

one or more of N, O or S, and the number of the heteroatom being 1-3”, more preferably
_§~<>o or —§~CNH;

and/or, when R2 is alkoxy, and the alkoxy is optionally further substituted with substituted
or unsubstituted heterocyclyl, then the heterocyclyl is substituted with alkyl, wherein the alkyl
is C1-Cs alkyl, preferably C1-Co alkyl, further preferably C1-Cs alkyl, further preferably methyl,
ethyl, propyl or isopropyl, further preferably methyl;

and/or, when Rz is alkoxy, and the alkoxy is optionally further substituted with unsubstituted
heteroaryl, then the heteroaryl is 5-10 membered heteroaryl with “heteroatom selected from one
or more of N, O or S, and the number of the heteroatom being 1-47, preferably 5-6 membered

heteroaryl with “heteroatom selected from one or more of N, O or S, and the number of the
N
| N
N

and/or, when R2 is amino, and the amino is optionally further substituted with unsubstituted

alkyl, then the alkyl is C1-Cs alkyl, preferably C1-Cs alkyl, further preferably C1-Cs alkyl, further

heteroatom being 1-3”, more preferably
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preferably methyl, ethyl, propyl or isopropyl, further preferably methyl;

and/or, when Rz is heterocyclyl, and the heterocyclyl is optionally further substituted with
unsubstituted alkyl, then the alkyl is C1-Cs alkyl, preferably C1-Ce alkyl, further preferably Ci-
Cs alkyl, further preferably methyl, ethyl, propyl or isopropyl, further preferably methyl;

and/or, when Rz is heterocyclyl, and the heterocyclyl is optionally further substituted with
unsubstituted alkoxy, then the alkoxy is C1-Cs alkoxy, preferably C1-Ce alkoxy, further preferably
C1-Cs alkoxy, further preferably methoxy, ethoxy, propoxy or isopropoxy, further preferably
methoxy;

and/or, when Rz is heterocyclyl, and the heterocyclyl is optionally further substituted with
substituted or unsubstituted amino, then the amino is substituted with alkyl, wherein the alkyl is
C1-Cs alkyl, preferably C1-Cs alkyl, further preferably Ci-Cs alkyl, further preferably methyl,
ethyl, propyl or isopropyl, further preferably methyl;

and/or, when R> is heteroaryl, and the heteroaryl is optionally further substituted with
substituted or unsubstituted alkyl, then the alkyl is C1-Cs alkyl, preferably C1-Cs alkyl, further
preferably C1-Cs alkyl, further preferably methyl, ethyl, propyl or isopropyl, further preferably
methyl;

and/or, when R> is heteroaryl, and the heteroaryl is optionally further substituted with
substituted or unsubstituted alkyl, then the alkyl is substituted with halogen, wherein the halogen
is fluorine;

and/or, when R> is heteroaryl, and the heteroaryl is optionally further substituted with
unsubstituted alkoxy, then the alkoxy is C1-Cs alkoxy, preferably C1-Ce alkoxy, further preferably
C1-Cs alkoxy, further preferably methoxy, ethoxy, propoxy or isopropoxy, further preferably
methoxy;

and/or, when R> is heteroaryl, and the heteroaryl is optionally further substituted with
unsubstituted cycloalkyl, then the cycloalkyl is C3-Cs cycloalkyl, preferably Cs3-Cs cycloalkyl,

more preferably _24 ;

and/or, when R is heterocyclyl, the heterocyclyl is preferably 3-8 membered monocyclic
heterocyclyl with “heteroatom selected from one or more of N, O or S, and the number of the
heteroatom being 1-47, more preferably 4-6 membered monocyclic heterocyclyl with

“heteroatom selected from one or more of N, O or S, and the number of the heteroatom being 1-
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i - NH
3”,6.g., §<;NH or EC :

and/or, when Rcc is heterocyclyl, and the heterocyclyl is optionally substituted with
unsubstituted alkyl, then the alkyl is preferably C1-Cs alkyl, more preferably C1-Cs alkyl, further
preferably Ci1-Cs alkyl, e.g., methyl, ethyl, propyl or isopropyl, further preferably methyl;

and/or, when R is alkyl, the alkyl is C1-Cs alkyl, preferably C1-Cs alkyl, further preferably
C1-Cs alkyl, further preferably methyl, ethyl, propyl or isopropyl, further preferably methyl or
ethyl;

and/or, when R3 is hydroxyalkyl, the alkyl is Ci-Cs hydroxyalkyl, preferably Ci-Cs
hydroxyalkyl, further preferably Ci-Cs hydroxyalkyl, further preferably hydroxymethyl,
hydroxyethyl, hydroxypropyl or hydroxyisopropyl, further preferably hydroxymethyl;

and/or, when R3 is haloalkyl, the haloalkyl is C1-Cs haloalkyl, preferably C1-Cs haloalkyl,
further preferably C1-Cs haloalkyl, further preferably -CHF2 or CF3;

and/or, when Rs3 is alkoxy, the alkoxy is Ci-Cs alkoxy, preferably Ci-Cs alkoxy, further
preferably Ci1-Cs alkoxy, further preferably methoxy, ethoxy, propoxy or isopropoxy, further
preferably methoxy;

and/or, when R3 is halogen, the halogen is fluorine;

and/or, when Rs3 is cycloalkyl, the cycloalkyl is C3-Cs cycloalkyl, preferably Cs-Ce

cycloalkyl, more preferably _§<];

and/or, when R3 is heterocyclyl, the heterocyclyl is 3-8 membered monocyclic heterocyclyl
with “heteroatom selected from one or more of N, O or S, and the number of the heteroatom
being 1-4”, preferably 4-6 membered monocyclic heterocyclyl with “heteroatom selected from

one or more of N, O or S, and the number of the heteroatom being 1-3”, more preferably
_§<>o or —§<:NH;

and/or, when Rs is alkyl, and the alkyl is optionally further substituted with halogen, then
the halogen is fluorine;

and/or, when Rj3 is alkyl, and the alkyl is optionally further substituted with unsubstituted
alkoxy, then the alkoxy is C1-Cs alkoxy, preferably C1-Cs alkoxy, further preferably C1-Cs alkoxy,
further preferably methoxy, ethoxy, propoxy or isopropoxy, further preferably methoxy;

and/or, when Rs3 is alkoxy, and the alkoxy is optionally further substituted with unsubstituted
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alkyl, then the alkyl is C1-Cs alkyl, preferably C1-Ce alkyl, further preferably C1-Cs alkyl, further
preferably methyl, ethyl, propyl or isopropyl, further preferably methyl;

and/or, when R3 is cycloalkyl, the cycloalkyl is substituted with hydroxyl;

and/or, when R3 is heterocyclyl, and the heterocyclyl is optionally further substituted with
unsubstituted alkyl, then the alkyl is C1-Cs alkyl, preferably C1-Ce alkyl, further preferably Ci-
Cs alkyl, further preferably methyl, ethyl, propyl or isopropyl, further preferably methyl;

(o]
5710 :LLLJJ\N/
and/or, when R3 is -(CH2)n1C(O)Raa, the -(CH2)nC(O)Raais ~ = NHz or H .

o]

and/or, when R is -(CH2)n1C(O)NRaaRob, the -(CH2)a1C(O)NRaaRbb is 5 NH, or

sy
H .

B

and/or, when Rs is -(CH2)n1S(O)m1Raa, the -(CH2)a1S(0)m1Raa is 7N, :
o, 0
and/or, when R is -(CH2)uS(O)mNRauRsb, the -(CH2)uiS(O)miNRuaRss s 5 NHz;
and/or, when Raa and Reb are independently alkyl, the alkyl is C1-Cs alkyl, preferably Ci1-Ce
alkyl, further preferably C1-Cs alkyl, further preferably methyl, ethyl, propyl or isopropyl, further
preferably methyl;
and/or, when R.. and R are independently heteroaryl, the heteroaryl is 5-10 membered

heteroaryl with “heteroatom selected from one or more of N, O or S, and the number of the

heteroatom being 1-4”, preferably 5-6 membered heteroaryl with “heteroatom selected from one
N
| ~
L

and/or, when Raa and Rup are independently alkyl, and the alkyl is optionally further

or more of N, O or S, and the number of the heteroatom being 1-3”, more preferably

substituted with substituted or unsubstituted heterocyclyl, then the heterocyclyl is 3-8 membered
monocyclic heterocyclyl with “heteroatom selected from one or more of N, O or S, and the
number of the heteroatom being 1-4”, preferably 4-6 membered monocyclic heterocyclyl with

“heteroatom selected from one or more of N, O or S, and the number of the heteroatom being 1-
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<o, 1m0 o O
3”, more preferably §<> ) E@ ) % or % ;

and/or, when Raa and Rup are independently alkyl, and the alkyl is optionally further
substituted with substituted or unsubstituted heterocyclyl, then the heterocyclyl is substituted
with alkyl, the alkyl is C1-Cs alkyl, preferably Ci1-Cs alkyl, further preferably Ci-Cs alkyl, further
preferably methyl, ethyl, propyl or isopropyl, further preferably methyl;

and/or, when Raa and Rup are independently alkyl, and the alkyl is optionally further
substituted with unsubstituted heteroaryl, then the heteroaryl is 5-10 membered heteroaryl with
“heteroatom selected from one or more of N, O or S, and the number of the heteroatom being 1-

47, preferably 5-6 membered heteroaryl with “heteroatom selected from one or more of N, O or
N
| ~
e

and/or, when Raa and Reb are independently amino, and the amino is optionally further

substituted with unsubstituted alkyl, then the alkyl is C1-Cs alkyl, preferably C1-Cs alkyl, further

S, and the number of the heteroatom being 1-3”, more preferably

preferably C1-Cs alkyl, further preferably methyl, ethyl, propyl or isopropyl, further preferably
methyl.

8. The compound of general formula (I), the stereoisomer therecof or the

pharmaceutically acceptable salt thereof according to claim 7, wherein,
-L1- is bond, -CHa-, -(CH2)2-, 4 O E_, ‘éﬁ"'é’, -C(0)-, -C(0)CHa-, -CH2C(0)-, -

C(O)CH2NH-, -C(O)CH2N(CH3)-, -C(O)CH2NHCHz-, -C(O)CH2NH(CH2)2-, -
CH2C(O)N(CH3)-, -NH(CH2z)2-, -S(0)2-, or -S(O):NH-, preferably bond, -CHz-, -(CH2)2-, -C(O)-,
-C(O)CHa-, -C(O)CH2NH-, -C(O)CH2N(CH3)-, -C(O)CH2NH(CHz2)2-, -CH2C(O)N(CH3)-, or -
S(O):2-; the left end of L1 is connected with ring B, and the right end of L1 is connected with Ri;

and/or, Lo is bond, oxygen atom, -CHz-, -CH(OH)-, -C(O)-, -NH-, -N(CH3)- or -S(O)2-,
preferably bond, -NH-, or -N(CH3)-; the left end of L2 is connected with ring A, and the right
end of L2 is connected with ring B;

and/or, L3 is bond, -NH- or -C(O)NH-, preferably -NH-; the left end of L3 is connected with
ring C, and the right end of L3 is connected with ring B;

and/or, the ring A is the following group,
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; the left end of ring A is connected with L3,

and the right end of ring A is connected with Lo;
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and/or, the ring C is the following group,
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and/or, R1 is hydrogen atom, methyl, ethyl, fluorine, methoxy, ethoxy, phenyl, cyano, -CHF>,

CHiCHAON, -CH:CHoF, NHCHacHaoN, Yo7 < -§<>’ 4 omen ’
o
o m 1om, 0, 0 43 1O

[ o HN O [ o @ | s
SN0 ] -§CNH 4N NH 5N N— AL sl
/

AN H H
SN HNTY RSN N, N N
NGRS INS NN

r = N , preferably hydrogen atom, methyl,

fmgr im0
ethyl, fluorine, cyano, -CHF2, -CH2CH2CN, -CH2CHGF, fs\/\o/’ H NyCN ’ % ’
ﬁw e

N
— ; N~ ™~ x>
HN@ ’%’N: > 4N o’ HN o’ -$-N NH’ 4N N—’ A@ }1@,

3

<N \N N\ H\ N/
}&JQ , /EJQ/'}’ }LJ/\//N or }i[N»;

and/or, Rz is hydrogen atom, fluorine, chlorine, bromine, amino, hydroxyl, cyano, methyl,

_ O
,alj, A@) }JQ/N, }a@oa Aﬁjo | 571@, v

g_

methoxy,

|
N " whn
@ Z ’ N\\/i | @E | ‘%‘N/_\O Ag-Ni}O/ | }{/:/N/

0
\ F _/ 3’{[/’

e e S e s

3 3 3 3

- /N ‘
%ﬁv@ ?{Hvo fzjlﬂ § SO~ ;‘Oﬁo
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ol 0 ol YO0 TG0 D
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N< , o7 , % or #  preferably hydrogen atom, fluorine, chlorine,

. =

bromine, methyl, methoxy, AN , NS , 5 o~ NS i >

ey
N
\

N-N N

|
N /N
N &E NP WA :

3

Z=

and/or, R3 is hydrogen atom, methyl, ethyl, fluorine, cyano, -CHF2, CFs3, * oH s

0
}zJ(OH’ HNOH :EJ\OH, ‘%4 é&O, _EQN_’ ;{o\’ o7 j’lﬂ\NHz,

;’l}]\ s/ O\\S//O

H > oH or A NH, , preferably hydrogen atom, methyl, ethyl, fluorine, cyano,

H0H | M oM o O

B

) CN F /—<>O /—<>NH
and/or, structure -Li-Ry is preferably -5 >, “% > T .

%/—CNH %/—<>‘CN ’ %/_<>""'CN ’ _§<>_CN | —EO-""CN
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o 0
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9. The compound of general formula (I), the stereoisomer thereof or the
pharmaceutically acceptable salt thereof according to claim 1, wherein,

L1 is selected from bond, alkylene, alkenylene, alkynyl, cycloalkyl, heterocyclyl, -
(CH2)a1C(O)(CH2)m1-, -(CH2)u1C(O)(CH2)mINR2a(CH2)m2-, -NRaa(CH2)a1-, -(CH2)a1S(O)m1- or -
(CH2)01S(O)m1NRuza-;

Lz is selected from bond, oxygen atom, sulfur atom, -CRaaRob-, -(CH2)a1C(O)-, -NRs- or -
(CH2)n1S(O)m1-;

Ls is selected from bond, -NRaa- or -C(O)NRaa-;

ring A is selected from 6-14 membered heteroaryl, wherein the 6-14 membered heteroaryl
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is selected from 6-14 membered fused heteroaryl; preferably 5,5 fused heteroaryl, 5,6 fused
heteroaryl or 6,6 fused heteroaryl;

ring B is sclected from 3-10 membered monocyclic heterocyclyl, 6-14 membered bridged
heterocyclyl or 6-14 membered fused heterocyclyl;

ring C is selected from heteroaryl;

R1is selected from hydrogen atom, deuterium atom, oxo, alkyl, deuterated alkyl, haloalkyl,
alkoxy, haloalkoxy, hydroxyalkyl, halogen, amino, nitro, hydroxyl, cyano, alkenyl, alkynyl,
cycloalkyl, heterocyclyl, oxoheterocyclyl, thioxoheterocyclyl, aryl, heteroaryl, -(CH2)n1Raa, -
(CH2)n10Raa, -NR22C(O)(CH2)a10Raa, -NRa2C(=S)(CH2)a1ORbb, -(CH2)a1SRaa, -(CH2)a1C(O)Raa,
-(CH2)u1C(O)ORa,  -(CH2)0u1S(O)m1Raa,  -(CH2)niNRaaRwb,  -(CH2)u1C(O)NRaaRwb, -
(CH2)uiINRa22C(O)Rob  or -(CH2)}n1NR2S(O)miReb, wherein the alkyl, haloalkyl, alkoxy,
haloalkoxy, hydroxyalkyl, amino, alkenyl, alkynyl, cycloalkyl, heterocyclyl, aryl and heteroaryl
are optionally further substituted with one or more substituents selected from hydrogen atom,
deuterium atom, alkyl, haloalkyl, halogen, amino, oxo, nitro, cyano, hydroxyl, alkenyl, alkynyl,
alkoxy, haloalkoxy, hydroxyalkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl, -(CH2)u1-, -
(CH2)n1Ree,  -(CH2)n1ORee,  -(CH2)a1SRee,  -(CH2)a1C(O)Ree,  -(CH2)a1C(O)ORee, -
(CH2)n1S(O)m1Ree, -(CH2)aiNRecRaa, -(CH2)n1C(O)NRecRaa, -(CH2)n1NReeC(O)Raa or -
(CH2)n1NReeS(O)m1Rag;

R2 is selected from hydrogen atom, deuterium atom, alkyl, deuterated alkyl, haloalkyl,
alkoxy, haloalkoxy, halogen, amino, nitro, hydroxyl, cyano, alkenyl, alkynyl, cycloalkyl,
hydroxyalkyl, heterocyclyl, oxoheterocyclyl, thioxoheterocyclyl, aryl, heteroaryl, -(CH2)u1Raa, -
(CH2)n10(CH2)m1Rza, -(CH2)a10Raa, -(CH2)aiNRaa( CH2)m1Rzaa, -NRaaC(O)(CH2)a10ORaa, -
NR22C(=S)Y(CH2)n1ORbb, -(CH2)n1SRaa, -(CH2)n1C(O)Raa, -(CH2)n1C(O)ORaa, -(CH2)n1S(O)m1Raa,
-(CH2)01S(O)m1NRaaRbb, -(CH2)u1P(O)m2RaaRob, -(CH2)u1NRzaRbb, -(CH2)u1S-, -
(CH2)01C(O)NRaaRbb, -(CH2)n1NRa2C(O)Rub or -(CH2)a1NRa2S(O)m1Rob, wherein the alkyl,
haloalkyl, alkoxy, haloalkoxy, hydroxyalkyl, amino, alkenyl, alkynyl, cycloalkyl, heterocyclyl,
aryl and heteroaryl are optionally further substituted with one or more substituents selected from
hydrogen atom, deuterium atom, substituted or unsubstituted alkyl, halogen, hydroxyl,
substituted or unsubstituted amino, oxo, nitro, cyano, substituted or unsubstituted alkenyl,
substituted or unsubstituted alkynyl, substituted or unsubstituted alkoxy, substituted or
unsubstituted hydroxyalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
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heterocyclyl, substituted or unsubstituted aryl and substituted, unsubstituted heteroaryl, -
(CH2)n1-, -(CH2)n1Rece, -(CH2)n1ORee, -(CH2)n1SRee, -(CH2)n1C(O)Rec, -(CH2)n1C(O)ORce, -
(CH2)u1S(O)m1Rec, -(CH2)n1S(O)miNRecRad, -(CH2)uiNRecRdad, -(CH2)n1C(O)NRecRag, -
(CH2)n1C(O)NRceS(O)m1Rad, -(CH2)n1NReeS(O)m1Rdd or -(CH2)a1NReeS(O)m1Rag;

R3 is selected from hydrogen atom, deuterium atom, alkyl, deuterated alkyl, haloalkyl,
alkoxy, haloalkoxy, halogen, amino, nitro, hydroxyl, cyano, alkenyl, alkynyl, cycloalkyl,
hydroxyalkyl, heterocyclyl, oxoheterocyclyl, thioxoheterocyclyl, aryl, heteroaryl, -(CH2)u1Raa, -
(CH2)n10Raa, -NR22C(O)(CH2)a10Raa, -NRa2C(=S)(CH2)a1ORbb, -(CH2)a1SRaa, -(CH2)a1C(O)Raa,
-(CH2)u1C(O)ORaa, -(CH2)01S(O)miRaa, -(CH2)n1S(O)miNRazRob, -(CH2)a1P(O)m2RaaRob, -
(CH2)n1NRaaRvb, -(CH2)a1C(O)NRaaRub, -(CH2)n1NR2C(O)Rot  or  -(CH2)n1NR22S(O)m1Rob,
wherein the alkyl, haloalkyl, alkoxy, haloalkoxy, hydroxyalkyl, amino, alkenyl, alkynyl,
cycloalkyl, heterocyclyl, aryl and heteroaryl are optionally further substituted with one or more
substituents selected from hydrogen atom, deuterium atom, substituted or unsubstituted alkyl,
halogen, hydroxyl, substituted or unsubstituted amino, oxo, nitro, cyano, substituted or
unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or unsubstituted alkoxy,
substituted or unsubstituted hydroxyalkyl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted heterocyclyl, substituted or unsubstituted aryl, substituted or unsubstituted
heteroaryl, -(CH2)ni-, -(CH2)niRee, -(CH2)n1ORce, -(CH2)n1SRee, -(CH2n1C(O)Ree, -
(CH2)n1C(O)ORee,  -(CH2)n1S(O)miRee,  -(CH2)n1S(O)miNRecRag,  -(CH2)n1NRecRadg, -
(CH2)n1C(O)NRecRaa, -(CH2)01C(O)NReeS(O)m1Raq, -(CH2)a1NReeS(O)m1Rad or -
(CH2)a1NReeS(O)m1Rag;

R4 is selected from hydrogen atom, deuterium atom, alkyl, deuterated alkyl, haloalkyl,
alkoxy, hydroxyalkyl, haloalkoxy, halogen, amino, nitro, hydroxyl, cyano, alkenyl, or alkynyl;

Raa, Rob, Rec and Raa are identical or different, and are each independently selected from
hydrogen atom, deuterium atom, alkyl, deuterated alkyl, haloalkyl, alkoxy, hydroxyalkyl,
haloalkoxy, halogen, cyano, nitro, hydroxyl, amino, alkenyl, alkynyl, cycloalkyl, heterocyclyl,
aryl, or heteroaryl, wherein the alkyl, deuterated alkyl, haloalkyl, alkoxy, hydroxyalkyl,
haloalkoxy, alkenyl, alkynyl, cycloalkyl, heterocyclyl, aryl and heteroaryl are optionally further
substituted with one or more substituents sclected from hydrogen atom, deuterium atom,
substituted or unsubstituted alkyl, halogen, hydroxyl, substituted or unsubstituted amino, oxo,
nitro, cyano, substituted or unsubstituted alkenyl, substituted or umsubstituted alkynyl,
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substituted or unsubstituted alkoxy, substituted or unsubstituted hydroxyalkyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted
aryl, or substituted or unsubstituted heteroaryl;

x is an integer of 0, 1, 2 or 3;

yis an integer of 0, 1,2, 3, 4 or 5;

mq is an integer of 0, 1 or 2;

me is an integer of 0, 1 or 2; and

n1 is an integer of 0, 1, 2, 3,4 or 5.

10. The compound of general formula (I), the sterecoisomer thereof or the
pharmaceutically acceptable salt thereof according to claim 9, wherein,

L1 is selected from bond, alkylene, alkenylene, alkynyl, cycloalkyl, heterocyclyl, -
NRax(CH2)n1-, -(CH2)a1S(O)m1- or -(CH2)a1S(O)m1NRaa-;

Lz is selected from bond, oxygen atom, sulfur atom, -CRaaRob-, -(CH2)a1C(O)-, -NRs- or -
(CH2)n1S(O)m1-;

Ls is selected from bond, -NRaa- or -C(O)NRuza-;

ring A is selected from 6-14 membered heteroaryl, wherein the 6-14 membered heteroaryl
is selected from 6-14 membered fused heteroaryl; preferably 5,5 fused heteroaryl, 5,6 fused
heteroaryl or 6,6 fused heteroaryl;

ring B is selected from 6-14 membered bridged heterocyclyl or 6-14 membered fused
heterocyclyl;

ring C is selected from heteroaryl;

Ru1 is selected from hydrogen atom, deuterium atom, oxo, alkyl, deuterated alkyl, haloalkyl,
alkoxy, haloalkoxy, hydroxyalkyl, halogen, amino, nitro, hydroxyl, cyano, alkenyl, alkynyl,
cycloalkyl, heterocyclyl, oxoheterocyclyl, thioxoheterocyclyl, aryl, heteroaryl, -(CH2)n1Raa, -
(CH2)n10Raa, -NR22C(O)(CH2)a10Raa, -NRa2C(=S)(CH2)a1ORbb, -(CH2)a1SRaa, -(CH2)a1C(O)Raa,
-(CH2)u1C(O)ORa,  -(CH2)0u1S(O)m1Raa,  -(CH2)niNRaaRwb,  -(CH2)u1C(O)NRaaRwb, -
(CH2)uiINRa22C(O)Rob  or -(CH2)u1NR2S(O)mi1Rob, wherein the alkyl, haloalkyl, alkoxy,
haloalkoxy, hydroxyalkyl, amino, alkenyl, alkynyl, cycloalkyl, heterocyclyl, aryl and heteroaryl
are optionally further substituted with one or more substituents selected from hydrogen atom,

deuterium atom, alkyl, haloalkyl, halogen, amino, oxo, nitro, cyano, hydroxyl, alkenyl, alkynyl,
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alkoxy, haloalkoxy, hydroxyalkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl, -(CH2)u1-, -
(CH2)n1Ree,  -(CH2n1ORee, -(CH2)niSRee, -(CH2)n1C(O)Ree, -(CH2)n1C(O)ORee, -
(CH2)n1S(O)m1Ree, -(CH2)aiNRecRaa, -(CH2)n1C(O)NRecRaa, -(CH2)n1NReeC(O)Raa or -
(CH2)a1NReeS(O)m1Rag;

Rz is selected from hydrogen atom, deuterium atom, alkyl, deuterated alkyl, oxo, haloalkyl,
alkoxy, hydroxyalkyl, haloalkoxy, halogen, amino, nitro, hydroxyl, cyano, alkenyl or alkynyl;

R3 is selected from hydrogen atom, deuterium atom, alkyl, deuterated alkyl, haloalkyl,
alkoxy, haloalkoxy, halogen, amino, nitro, hydroxyl, cyano, alkenyl, alkynyl, cycloalkyl,
hydroxyalkyl, heterocyclyl, oxoheterocyclyl, thioxoheterocyclyl, aryl, heteroaryl, -(CH2)u1Raa, -
(CH2)n10Raa, -NR22C(O)(CH2)a10Raa, -NRa2C(=S)(CH2)a1ORbb, -(CH2)a1SRaa, -(CH2)a1C(O)Raa,
-(CH2)u1C(O)ORaa, -(CH2)01S(O)miRaa, -(CH2)n1S(O)miNRazRob, -(CH2)a1P(O)m2RaaRob, -
(CH2)n1NRaaRvb, -(CH2)a1C(O)NRaaRub, -(CH2)n1NR2C(O)Rot  or  -(CH2)n1NR22S(O)m1Rob,
wherein the alkyl, haloalkyl, alkoxy, haloalkoxy, hydroxyalkyl, amino, alkenyl, alkynyl,
cycloalkyl, heterocyclyl, aryl and heteroaryl are optionally further substituted with one or more
substituents selected from hydrogen atom, deuterium atom, substituted or unsubstituted alkyl,
halogen, hydroxyl, substituted or unsubstituted amino, oxo, nitro, cyano, substituted or
unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or unsubstituted alkoxy,
substituted or unsubstituted hydroxyalkyl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted heterocyclyl, substituted or unsubstituted aryl, substituted or unsubstituted
heteroaryl, -(CH2)n1-, -(CH2iRce, -(CH2)n1ORcc, -(CH2)n1SRee, -(CH2m1C(O)Ree, -
(CH2)01C(O)ORee,  -(CH2)a1S(O)miRee,  -(CH2)n1S(O)miNRecRaa,  -(CH2)a1NRecRaa,
(CH2)n1C(O)NRecRaa, -(CH2)01C(O)NReeS(O)m1Raq, -(CH2)a1NReeS(O)m1Rad or -
(CH2)n1NReeS(O)m1Rag;

R4 is selected from hydrogen atom, deuterium atom, alkyl, deuterated alkyl, haloalkyl,
alkoxy, hydroxyalkyl, haloalkoxy, halogen, amino, nitro, hydroxyl, cyano, alkenyl or alkynyl;

Raa, Rob, Ree and Rad are identical or different and are cach independently selected from
hydrogen atom, deuterium atom, alkyl, deuterated alkyl, haloalkyl, alkoxy, hydroxyalkyl,
haloalkoxy, halogen, cyano, nitro, hydroxyl, amino, alkenyl, alkynyl, cycloalkyl, heterocyclyl,
aryl or heteroaryl, wherein the alkyl, deuterated alkyl, haloalkyl, alkoxy, hydroxyalkyl,
haloalkoxy, alkenyl, alkynyl, cycloalkyl, heterocyclyl, aryl and heteroaryl are optionally further

substituted with one or more substituents sclected from hydrogen atom, deuterium atom,
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substituted or unsubstituted alkyl, halogen, hydroxyl, substituted or unsubstituted amino, oxo,
nitro, cyano, substituted or unsubstituted alkenyl, substituted or umsubstituted alkynyl,
substituted or unsubstituted alkoxy, substituted or unsubstituted hydroxyalkyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted
aryl, or substituted or unsubstituted heteroaryl;

x is an integer of 0, 1, 2 or 3;

y is an integer of 0, 1,2, 3, 4 or 5;

mq is an integer of 0, 1 or 2;

me is an integer of 0, 1 or 2; and

n1 is an integer of 0, 1, 2, 3,4 or 5.

11. The compound of general formula (I), the sterecoisomer thereof or the
pharmaceutically acceptable salt thereof according to claim 9, which is a compound of general
formula (I) and a compound of general formula (ITA), a stereoisomer thereof or a

pharmaceutically acceptable salt thereof:

wherein:
W is selected from nitrogen atom or alkylene; and
n is an integer of 0, 1, 2 or 3;

L1, Lo, L3, ring A, ring C, R1-R3, x and y are as defined in claim 9.

12. The compound of general formula (I), the stereoisomer thercof or the
pharmaceutically acceptable salt thereof according to claim 9, which is a compound of general

formula (IITA), a stereoisomer thercof or a pharmaceutically acceptable salt thereof:

452

Date Recgue/Date Received 2021-05-28



CA 03121408 2021-05-28

Ry)y
(TMA)

wherein:

Rs is selected from hydrogen atom, halogen, cyano, alkyl, alkoxy, hydroxyalkyl, haloalkyl,
-(CH2)n10Raa, -(CH2)n1C(O)NRaaRbb, cycloalkyl, heterocyclyl, aryl or heteroaryl, wherein the
alkyl, alkoxy, hydroxyalkyl, haloalkyl, cycloalkyl, heterocyclyl, aryl and heteroaryl are
optionally further substituted with one or more substituents selected from hydrogen atom,
deuterium atom, substituted or unsubstituted alkyl, halogen, hydroxyl, substituted or
unsubstituted amino, oxo, nitro, cyano, substituted or unsubstituted alkenyl, substituted or
unsubstituted alkynyl, substituted or umsubstituted alkoxy, substituted or unsubstituted
hydroxyalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl,
substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, -(CH2)u1-, -(CH2)n1Re,
-(CH2)u1ORc¢e, -(CH2)u1SRee, -(CH2)n1C(O)Ree, -(CH2)a1C(O)ORee, -(CH2)a1S(O)miRee, -
(CH2)n1S(O)m1NRecRdd, -(CH2)n1NRecRad, -(CH2)a1C(O)NRecRdad, -(CH2)a1C(O)NReeS(O)m1Rag,
-(CH2)a1NReS(O)m1Raa or -(CH2)n1NReeS(O)m1Rag;

Re is selected from hydrogen atom, halogen, cyano, alkyl, alkoxy, hydroxyalkyl, haloalkyl,
cycloalkyl, heterocyclyl or -(CH2)a1C(O)NRzaRbb;

L1, Lo, L3, ring A, ring B, R1, Rz and x are as defined in claim 9.

13. The compound of general formula (I), the stereoisomer thercof or the
pharmaceutically acceptable salt thereof according to claim 9, which is a compound of general

formula (III), a stereoisomer thercof or a pharmaceutically acceptable salt thereof:
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(Ry)y
(1)

wherein:

R1o and R11 are identical or different and are cach independently selected from hydrogen
atom, halogen, cyano, alkyl, alkoxy, hydroxyalkyl, haloalkyl, -(CH2)n1ORas, -
(CH2)u1C(O)NRaaRbb, -(CH2)n1S(O)m1NRaRub-, cycloalkyl, heterocyclyl, aryl or heteroaryl,
wherein the alkyl, alkoxy, hydroxyalkyl, haloalkyl, cycloalkyl, heterocyclyl, aryl and heteroaryl
are optionally further substituted with one or more substituents selected from hydrogen atom,
deuterium atom, substituted or unsubstituted alkyl, halogen, hydroxyl, substituted or
unsubstituted amino, oxo, nitro, cyano, substituted or unsubstituted alkenyl, substituted or
unsubstituted alkynyl, substituted or umsubstituted alkoxy, substituted or unsubstituted
hydroxyalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl,
substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, -(CH2)u1-, -(CH2)n1Re,
-(CH2)u1ORc¢e, -(CH2)u1SRee, -(CH2)n1C(O)Ree, -(CH2)a1C(O)ORee, -(CH2)a1S(O)miRee, -
(CH2)n1S(O)m1NRecRdd, -(CH2)n1NRecRad, -(CH2)a1C(O)NRecRdad, -(CH2)a1C(O)NReeS(O)m1Rag,
-(CH2)a1NReS(O)m1Raa or -(CH2)n1NReeS(O)m1Rag;

L1, Lo, L3, ring A, ring B, R1, Rz and x are as defined in claim 11.

14. The compound of general formula (I), the stereoisomer thercof or the
pharmaceutically acceptable salt thereof according to claim 9, which is a compound of general

formula (IV), a stereoisomer thercof or a pharmaceutically acceptable salt thereof:
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Ly
1L .
(Rsﬁp
Li N_. N.
X R
Y R
E ok
coytee
(Iv)

wherein:

ring D is selected from heterocyclyl, aryl or heteroaryl; preferably 5-6 membered
heterocyclyl, 6-10 membered aryl or 5-6 membered heteroaryl;

E1, E2 and Es are identical or different and are each independently selected from nitrogen
atom or -CRaa-;

R4 is selected from hydrogen atom, halogen, cyano, alkyl, alkenyl, alkynyl or alkoxy;

R7 is selected from hydrogen atom, halogen, cyano, alkyl, alkenyl, alkynyl, alkoxy, oxo or
thioxo; and

zis an integer of 0, 1, 2 or 3;

L1, L3, ring C, R1, R3, Raa, y and n are as defined in claim 9.

15. The compound of general formula (I), the stereoisomer thercof or the
pharmaceutically acceptable salt thereof according to claim 9, which is a compound of general

formula (V), a stereoisomer thereof or a pharmaceutically acceptable salt thereof:

%@

R
E, _E;3
2

(Rs)p

(V)

wherein:

ring G is selected from heterocyclyl, aryl or heteroaryl; preferably 5-6 membered
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heterocyclyl, 6-10 membered aryl or 5-6 membered heteroaryl;

Rs is selected from hydrogen atom, halogen, cyano, alkyl, alkenyl, alkynyl, alkoxy, oxo or
thioxo; and

pisaninteger 0, 1, 2 or 3;

Rs5 and Re are as defined in claim 11;

L1, Ei1, Ez, Es, R4 and n are as defined in claim 13.

16. The compound of general formula (I), the stereoisomer thercof or the
pharmaceutically acceptable salt thereof according to claim 9, which is a compound of general

formula (V1), a stereoisomer thercof or a pharmaceutically acceptable salt thereof:

rCN
N

R;
HN
N'g
Rg
N-R,
HN N
\“/ A
£ 1 KR g
E;
(VI)

wherein:

ring K is selected from heterocyclyl, aryl or heteroaryl; preferably 5-6 membered
heterocyclyl, 6-10 membered aryl, or 5-6 membered heteroaryl;

Ro is selected from hydrogen atom, halogen, cyano, alkyl, alkenyl, alkynyl, alkoxy, oxo or
thioxo; and

q is an integer of 0, 1, 2 or 3;

Rs5 and Re are as defined in claim 11;

E1, Ez2, Es and R4 are as defined in claim 13.

17. The compound of general formula (I), the stereoisomer thercof or the
pharmaceutically acceptable salt thereof according to claim 9, which is a compound of general

formula (VII), a sterecoisomer thereof or a pharmaceutically acceptable salt thercof:
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HN { N
NOO~R,
HN L,
(Ry)x
(VII)

wherein:
n is an integer of 0, 1 or 2;

L2, ring A, R2, Rs, Re and x are as defined in claim 11.

18. The compound of general formula (IIT), the stereoisomer thereof or the
pharmaceutically acceptable salt thereof according to claim 12, which is a compound of general

formula (VIII), a stercoisomer thereof or a pharmaceutically acceptable salt thereof:

g L=

\
Pz
ﬁ‘“
(VII)
wherein:
M is selected from nitrogen atom or -CRuaa-;
Rz is selected from hydrogen atom, cyano, halogen, alkyl or alkoxy; and
z is an integer of 0, 1 or 2;

L1, Lo, ring C, R1, R3, R7, Raa and y are as defined in claim 13.

19. The compound of general formula (I), the stereoisomer thercof or the
pharmaceutically acceptable salt thereof according to claim 9, which is a compound of general

formula (IX), a stereoisomer thercof or a pharmaceutically acceptable salt thereof:
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CN

wherein:

ring C, R3, Rz, R7, y and 7z are as defined in claim 16.

20. The compound of general formula (I), the stereoisomer thercof or the
pharmaceutically acceptable salt thereof according to claim 9, which is a compound of general

formula (X), a stereoisomer thercof or a pharmaceutically acceptable salt thereof:

N
HN N\ NH

=

wherein:
Rs-Re are as defined in claim 11;

Ri2, R7 and z are as defined in claim 16.

21. The compound of general formula (I), the stereoisomer thercof or the
pharmaceutically acceptable salt thereof according to claim 9, which is a compound of general

formula (X1), a stereoisomer thercof or a pharmaceutically acceptable salt thereof:
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wherein:
L1, Lo, ring B, ring C, R3 and Ri2 are as defined in claim 9;

R7,y and z are as defined in claim 18.

22. The compound of general formula (I), the stereoisomer thercof or the
pharmaceutically acceptable salt thereof according to claim 9, which is a compound of general

formula (XII), a stereoisomer thereof or a pharmaceutically acceptable salt thercof:

wherein:

L1 is selected from bond, alkylene, alkenylene, alkynyl, cycloalkyl, heterocyclyl, -
(CH2)n1C(OXCH2)m1-, -(CH2)a1C(O)(CH2)m1NRaa(CH2)m2-, -(CH2)a1S(O)m1- or -
(CH2)11S(O)m1NRaa-;

ring B is selected from 3-10 membered monocyclic heterocyclyl, 6-14 membered spiro
heterocyclyl, 6-14 membered bridged heterocyclyl or 6-14 membered fused heterocyclyl;

ring T is selected from aryl or heteroaryl;

R1is selected from hydrogen atom, deuterium atom, oxo, alkyl, deuterated alkyl, haloalkyl,
alkoxy, haloalkoxy, hydroxyalkyl, halogen, amino, nitro, hydroxyl, cyano, alkenyl, alkynyl,
cycloalkyl, heterocyclyl, oxoheterocyclyl, thioxoheterocyclyl, aryl, heteroaryl, -(CH2)n1Raa, -
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(CH2)n10Raa, -NR22C(O)(CH2)a10Raa, -NRa2C(=S)(CH2)a1ORbb, -(CH2)a1SRaa, -(CH2)a1C(O)Raa,
-(CH2)n1C(O)ORz22,  -(CH2)n1S(O)miRaa,  -(CH2)niNRaaRob,  -(CH2)n1C(O)NRaaRob, -
(CH2)uiINRa22C(O)Rob  or -(CH2)}n1NR2S(O)miReb, wherein the alkyl, haloalkyl, alkoxy,
haloalkoxy, hydroxyalkyl, amino, alkenyl, alkynyl, cycloalkyl, heterocyclyl, aryl and heteroaryl
are optionally further substituted with one or more substituents selected from hydrogen atom,
deuterium atom, alkyl, haloalkyl, halogen, amino, oxo, nitro, cyano, hydroxyl, alkenyl, alkynyl,
alkoxy, haloalkoxy, hydroxyalkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl, -(CH2)u1-, -
(CH2)n1Ree,  -(CH2)n1ORee,  -(CH2)a1SRee,  -(CH2)a1C(O)Ree,  -(CH2)a1C(O)ORee, -
(CH2)n1S(O)m1Ree, -(CH2)aiNRecRaa, -(CH2)n1C(O)NRecRaa, -(CH2)n1NReeC(O)Raa or -
(CH2)a1NReeS(O)m1Rag;

R3 is selected from hydrogen atom, deuterium atom, alkyl, deuterated alkyl, haloalkyl,
alkoxy, haloalkoxy, halogen, amino, nitro, hydroxyl, cyano, alkenyl, alkynyl, cycloalkyl,
hydroxyalkyl, heterocyclyl, oxoheterocyclyl, thioxoheterocyclyl, aryl, heteroaryl, -(CH2)u1Raa, -
(CH2)n10Raa, -NR22C(O)(CH2)a10Raa, -NRa2C(=S)(CH2)a1ORbb, -(CH2)a1SRaa, -(CH2)a1C(O)Raa,
-(CH2)u1C(O)ORaa, -(CH2)01S(O)miRaa, -(CH2)n1S(O)miNRazRob, -(CH2)a1P(O)m2RaaRob, -
(CH2)n1NRaaRvb, -(CH2)a1C(O)NRaaRub, -(CH2)n1NR2C(O)Rot  or  -(CH2)n1NR22S(O)m1Rob,
wherein the alkyl, haloalkyl, alkoxy, haloalkoxy, hydroxyalkyl, amino, alkenyl, alkynyl,
cycloalkyl, heterocyclyl, aryl and heteroaryl are optionally further substituted with one or more
substituents selected from hydrogen atom, deuterium atom, substituted or unsubstituted alkyl,
halogen, hydroxyl, substituted or unsubstituted amino, oxo, nitro, cyano, substituted or
unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or unsubstituted alkoxy,
substituted or unsubstituted hydroxyalkyl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted heterocyclyl, substituted or unsubstituted aryl, substituted or unsubstituted
heteroaryl, -(CH2)n1-, -(CH2iRce, -(CH2)n1ORcc, -(CH2)n1SRee, -(CH2m1C(O)Ree, -
(CH2)01C(O)ORee,  -(CH2)a1S(O)miRee,  -(CH2)n1S(O)miNRecRaa,  -(CH2)a1NRecRaa,
(CH2)n1C(O)NRecRaa, -(CH2)01C(O)NReeS(O)m1Raq, -(CH2)a1NReeS(O)m1Rad or -
(CH2)a1NReeS(O)m1Rag;

R4 is selected from hydrogen atom, deuterium atom, alkyl, deuterated alkyl, haloalkyl,
alkoxy, hydroxyalkyl, haloalkoxy, halogen, amino, nitro, hydroxyl, cyano, alkenyl or alkynyl;

Ris is selected from hydrogen atom, deuterium atom, alkyl, deuterated alkyl, haloalkyl,
alkoxy, haloalkoxy, halogen, amino, nitro, hydroxyl, cyano, alkenyl, alkynyl, cycloalkyl,

460

Date Recgue/Date Received 2021-05-28



CA 03121408 2021-05-28

hydroxyalkyl, heterocyclyl, oxoheterocyclyl, thioxoheterocyclyl, aryl, heteroaryl, -(CH2)u1Raa, -
(CH2)n1O(CH2)m1Raa, -(CH2)n1ORaa, -(CH2)n1NRao( CH2)m1Raa, -NRaaC(O)(CH2)n10ORaa, -
NRa2C(=S)Y(CH2)a10Rbb, -(CH2)u1SRza, -(CH2)n1C(O)Raa, -(CH2)01C(O)ORaa, -(CH2)a1S(O)m1Rza,
-(CH2)01S(O)m1NRaaRbb, -(CH2)u1P(O)m2RaaRob, -(CH2)u1NRzaRbb, -(CH2)u1S-, -
(CH2)01C(O)NRaaRbb, -(CH2)n1NRa2C(O)Rub or -(CH2)a1NRa2S(O)m1Rob, wherein the alkyl,
haloalkyl, alkoxy, haloalkoxy, hydroxyalkyl, amino, alkenyl, alkynyl, cycloalkyl, heterocyclyl,
aryl and heteroaryl are optionally further substituted with one or more substituents selected from
hydrogen atom, deuterium atom, substituted or unsubstituted alkyl, halogen, hydroxyl,
substituted or unsubstituted amino, oxo, nitro, cyano, substituted or unsubstituted alkenyl,
substituted or unsubstituted alkynyl, substituted or unsubstituted alkoxy, substituted or
unsubstituted hydroxyalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
heterocyclyl, substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, -(CH2)u1-,
-(CH2)u1iRee, -(CH2)u1ORcee,  -(CH2)u1SRee, -(CH2)u1C(O)Ree,  -(CH2)u1C(O)ORee, -
(CH2)u1S(O)m1Rec, -(CH2)n1S(O)miNRecRad, -(CH2)uiNRecRdad, -(CH2)n1C(O)NRecRag, -
(CH2)n1C(O)NRceS(O)m1Rad, -(CH2)n1NReeS(O)m1Rdd or -(CH2)a1NReeS(O)m1Rag;

Raa, Rob, Ree and Rad are identical or different and are cach independently selected from
hydrogen atom, deuterium atom, alkyl, deuterated alkyl, haloalkyl, alkoxy, hydroxyalkyl,
haloalkoxy, halogen, cyano, nitro, hydroxyl, amino, alkenyl, alkynyl, cycloalkyl, heterocyclyl,
aryl or heteroaryl, wherein the alkyl, deuterated alkyl, haloalkyl, alkoxy, hydroxyalkyl,
haloalkoxy, alkenyl, alkynyl, cycloalkyl, heterocyclyl, aryl and heteroaryl are optionally further
substituted with one or more substituents sclected from hydrogen atom, deuterium atom,
substituted or unsubstituted alkyl, halogen, hydroxyl, substituted or unsubstituted amino, oxo,
nitro, cyano, substituted or unsubstituted alkenyl, substituted or umsubstituted alkynyl,
substituted or unsubstituted alkoxy, substituted or unsubstituted hydroxyalkyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted
aryl, or substituted or unsubstituted heteroaryl;

yis an integer of 0, 1,2, 3, 4 or 5;

qis aninteger of 0, 1,2, 3, 4 or 5;

mq is an integer of 0, 1 or 2;

me is an integer of 0, 1 or 2; and

n1 is an integer of 0, 1, 2, 3,4 or 5.
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23. The compound of general formula (I), the stercoisomer thereof or the
pharmaceutically acceptable salt thereof according to claim 9, which is a compound of general

formula (XIII), a stereoisomer thercof or a pharmaceutically acceptable salt thereof:

(XTIT)

wherein:

Rs is selected from hydrogen atom, deuterium atom, alkyl, deuterated alkyl, haloalkyl,
alkoxy, haloalkoxy, halogen, amino, nitro, hydroxyl, cyano, alkenyl, alkynyl, cycloalkyl,
hydroxyalkyl, heterocyclyl, oxoheterocyclyl, thioxoheterocyclyl, aryl or heteroaryl;

Re is selected from hydrogen atom, deuterium atom, alkyl, deuterated alkyl, haloalkyl,
alkoxy, haloalkoxy, halogen, amino, nitro, hydroxyl, cyano, alkenyl, alkynyl, cycloalkyl,
hydroxyalkyl, heterocyclyl, oxoheterocyclyl, thioxoheterocyclyl, aryl or heteroaryl;

n is an integer of 0, 1 or 2;

L1, ring T, Ri1, R3, R4, Ri13 and q are as defined in claim 22.

24. The compound of general formula (I), the stercoisomer thereof or the
pharmaceutically acceptable salt thereof according to claim 9, which is a compound of the

general formula (XIV), a stereoisomer thercof or a pharmaceutically acceptable salt thereof:
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wherein:

L1, R1, Ra-Re, Ri3, g and n are as defined in claim 23.

25. The compound of general formula (I), the stereoisomer thercof or the
pharmaceutically acceptable salt thereof according to claim 9, which is a compound of the

general formula (XV), a stereoisomer thereof or a pharmaceutically acceptable salt thercof:

wherein:

L1 is selected from bond, alkylene, alkenylene, alkynyl, cycloalkyl, heterocyclyl, -
(CH2)n1C(OXCH2)m1-, -(CH2)a1C(O)(CH2)m1NRaa(CH2)m2-, -(CH2)a1S(O)m1- or -
(CH2)01S(O)m1NRuza-;

J1, J2 and J3 are identical or different and are each independently selected from nitrogen
atom, sulfur atom, oxygen atom, NRaa or CR14;

Ru1 is selected from hydrogen atom, deuterium atom, oxo, alkyl, deuterated alkyl, haloalkyl,
alkoxy, haloalkoxy, hydroxyalkyl, halogen, amino, nitro, hydroxyl, cyano, alkenyl, alkynyl,
cycloalkyl, heterocyclyl, oxoheterocyclyl, thioxoheterocyclyl, aryl, heteroaryl, -(CH2)n1Raa, -
(CH2)n10Raa, -NR22C(O)(CH2)a10Raa, -NRa2C(=S)(CH2)a1ORbb, -(CH2)a1SRaa, -(CH2)a1C(O)Raa,
-(CH2)n1C(O)ORz22,  -(CH2)n1S(O)miRaa,  -(CH2)niNRaaRob,  -(CH2)n1C(O)NRaaRob, -
(CH2)uiINRa22C(O)Rob  or -(CH2)u1NR2S(O)mi1Rob, wherein the alkyl, haloalkyl, alkoxy,
haloalkoxy, hydroxyalkyl, amino, alkenyl, alkynyl, cycloalkyl, heterocyclyl, aryl and heteroaryl
are optionally further substituted with one or more substituents selected from hydrogen atom,
deuterium atom, alkyl, haloalkyl, halogen, amino, oxo, nitro, cyano, hydroxyl, alkenyl, alkynyl,
alkoxy, haloalkoxy, hydroxyalkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl, -(CH2)u1-, -
(CH2)n1Ree,  -(CH2)n1ORee,  -(CH2)a1SRee,  -(CH2)a1C(O)Ree,  -(CH2)a1C(O)ORee, -
(CH2)n1S(O)m1Ree, -(CH2)aiNRecRaa, -(CH2)n1C(O)NRecRaa, -(CH2)n1NReeC(O)Raa or -
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(CH2)a1NReeS(O)m1Rag;

R4 is selected from hydrogen atom, deuterium atom, alkyl, deuterated alkyl, haloalkyl,
alkoxy, hydroxyalkyl, haloalkoxy, halogen, amino, nitro, hydroxyl, cyano, alkenyl or alkynyl;

Rs is selected from hydrogen atom, deuterium atom, alkyl, deuterated alkyl, haloalkyl,
alkoxy, haloalkoxy, halogen, amino, nitro, hydroxyl, cyano, alkenyl, alkynyl, cycloalkyl,
hydroxyalkyl, heterocyclyl, oxoheterocyclyl, thioxoheterocyclyl, aryl or heteroaryl;

Re is selected from hydrogen atom, deuterium atom, alkyl, deuterated alkyl, haloalkyl,
alkoxy, haloalkoxy, halogen, amino, nitro, hydroxyl, cyano, alkenyl, alkynyl, cycloalkyl,
hydroxyalkyl, heterocyclyl, oxoheterocyclyl, thioxoheterocyclyl, aryl or heteroaryl;

R4 is selected from hydrogen atom, deuterium atom, alkyl, deuterated alkyl, haloalkyl,
alkoxy, haloalkoxy, halogen, amino, nitro, hydroxyl, cyano, alkenyl, alkynyl, cycloalkyl,
hydroxyalkyl, heterocyclyl, oxoheterocyclyl, thioxoheterocyclyl, aryl, heteroaryl, -(CH2)u1Raa, -
(CH2)n10(CH2)m1Rza, -(CH2)a10Raa, -(CH2)aiNRaa( CH2)m1Rzaa, -NRaaC(O)(CH2)a10ORaa, -
NRa2C(=S)Y(CH2)a10Rbb, -(CH2)u1SRza, -(CH2)n1C(O)Raa, -(CH2)01C(O)ORaa, -(CH2)a1S(O)m1Rza,
-(CH2)01S(O)m1NRaaRbb, -(CH2)u1P(O)m2RaaRob, -(CH2)u1NRzaRbb, -(CH2)u1S-, -
(CH2)01C(O)NRaaRbb, -(CH2)n1NRa2C(O)Rub or -(CH2)a1NRa2S(O)m1Rob, wherein the alkyl,
haloalkyl, alkoxy, haloalkoxy, hydroxyalkyl, amino, alkenyl, alkynyl, cycloalkyl, heterocyclyl,
aryl and heteroaryl are optionally further substituted with one or more substituents selected from
hydrogen atom, deuterium atom, substituted or unsubstituted alkyl, halogen, hydroxyl,
substituted or unsubstituted amino, oxo, nitro, cyano, substituted or unsubstituted alkenyl,
substituted or unsubstituted alkynyl, substituted or unsubstituted alkoxy, substituted or
unsubstituted hydroxyalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
heterocyclyl, substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, -(CH2)n1-,
-(CH2)u1iRee, -(CH2)u1ORcee,  -(CH2)u1SRee, -(CH2)u1C(O)Ree,  -(CH2)u1C(O)ORee, -
(CH2)u1S(O)m1Rec, -(CH2)n1S(O)miNRecRad, -(CH2)uiNRecRdad, -(CH2)n1C(O)NRecRag, -
(CH2)n1C(O)NRceS(O)m1Rad, -(CH2)n1NReeS(O)m1Rdd or -(CH2)a1NReeS(O)m1Rag;

Raa, Rob, Ree and Rag are identical or different and are each independently selected from
hydrogen atom, deuterium atom, alkyl, deuterated alkyl, haloalkyl, alkoxy, hydroxyalkyl,
haloalkoxy, halogen, cyano, nitro, hydroxyl, amino, alkenyl, alkynyl, cycloalkyl, heterocyclyl,
aryl or heteroaryl, wherein the alkyl, deuterated alkyl, haloalkyl, alkoxy, hydroxyalkyl,
haloalkoxy, alkenyl, alkynyl, cycloalkyl, heterocyclyl, aryl and heteroaryl are optionally further

464

Date Recgue/Date Received 2021-05-28



CA 03121408 2021-05-28

substituted with one or more substituents sclected from hydrogen atom, deuterium atom,
substituted or unsubstituted alkyl, halogen, hydroxyl, substituted or unsubstituted amino, oxo,
nitro, cyano, substituted or unsubstituted alkenyl, substituted or umsubstituted alkynyl,
substituted or unsubstituted alkoxy, substituted or unsubstituted hydroxyalkyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted
aryl, or substituted or unsubstituted heteroaryl;

n is an integer of 0, 1 or 2;

mq is an integer of 0, 1 or 2;

me is an integer of 0, 1 or 2; and

n1 is an integer of 0, 1, 2, 3,4 or 5.

26. The compound of general formula (I), the stercoisomer thereof or the
pharmaceutically acceptable salt thereof according to claim 9, which is a compound of the

general formula (XVI), a stereoisomer thercof or a pharmaceutically acceptable salt thereof:

Ry
L]

ng

(XVI)

wherein:

Ris is selected from hydrogen atom, deuterium atom, alkyl, deuterated alkyl, haloalkyl,
alkoxy, haloalkoxy, halogen, amino, nitro, hydroxyl, cyano, alkenyl, alkynyl, cycloalkyl,
hydroxyalkyl, heterocyclyl, oxoheterocyclyl, thioxoheterocyclyl, aryl, heteroaryl, -(CH2)u1Raa, -
(CH2)n10(CH2)m1Rza, -(CH2)a10Raa, -(CH2)aiNRaa( CH2)m1Rzaa, -NRaaC(O)(CH2)a10ORaa, -
NRa2C(=S)Y(CH2)a10Rbb, -(CH2)u1SRza, -(CH2)n1C(O)Raa, -(CH2)01C(O)ORaa, -(CH2)a1S(O)m1Rza,
-(CH2)01S(O)m1NRaaRbb, -(CH2)u1P(O)m2RaaRob, -(CH2)u1NRzaRbb, -(CH2)u1S-, -
(CH2)n1C(O)NRaaRbb, -(CH2)n1NRaaC{(O)Rbb or -(CH2)n1NRa2S(O)miRbb, wherein the alkyl,
haloalkyl, alkoxy, haloalkoxy, hydroxyalkyl, amino, alkenyl, alkynyl, cycloalkyl, heterocyclyl,
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aryl and heteroaryl are optionally further substituted with one or more substituents selected from
hydrogen atom, deuterium atom, substituted or unsubstituted alkyl, halogen, hydroxyl,
substituted or unsubstituted amino, oxo, nitro, cyano, substituted or unsubstituted alkenyl,
substituted or unsubstituted alkynyl, substituted or unsubstituted alkoxy, substituted or
unsubstituted hydroxyalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
heterocyclyl, substituted or unsubstituted aryl, or substituted or unsubstituted heteroaryl, -
(CH2)u1-, -(CH2)niRee, -(CH2)nu10ORee, -(CH2)n1SRec, -(CH2)u1C(O)Ree, -(CH2)u1C(O)ORce, -
(CH2)u1S(O)m1Rec, -(CH2)n1S(O)miNRecRad, -(CH2)uiNRecRdad, -(CH2)n1C(O)NRecRag, -
(CH2)n1C(O)NRceS(O)m1Rad, -(CH2)n1NReeS(O)m1Rdd or -(CH2)a1NReeS(O)m1Rag;
L1, R1, Rs-Rs, Raa-Rad and n are as defined in claim 22.

27. The compound of general formula (I), the sterecoisomer thereof or the
pharmaceutically acceptable salt thereof according to claim 9, which is a compound of general

formula (XVII), a stereoisomer thereof or a pharmaceutically acceptable salt thercof:

(XVII)

wherein:

Ris is selected from hydrogen atom, deuterium atom, alkyl, deuterated alkyl, haloalkyl,
alkoxy, haloalkoxy, halogen, amino, nitro, hydroxyl, cyano, alkenyl, alkynyl, cycloalkyl,
hydroxyalkyl, heterocyclyl, oxoheterocyclyl, thioxoheterocyclyl, aryl, heteroaryl, -(CH2)u1Raa, -
(CH2)n10(CH2)m1Rza, -(CH2)a10Raa, -(CH2)aiNRaa( CH2)m1Rzaa, -NRaaC(O)(CH2)a10ORaa, -
NRa2C(=S)Y(CH2)a10Rbb, -(CH2)u1SRza, -(CH2)n1C(O)Raa, -(CH2)01C(O)ORaa, -(CH2)a1S(O)m1Rza,
-(CH2)n1S(O)m1NRaaRbb, -(CH2)n1P(O)m2RaaRbb, -(CH2)n1NRaaRbb, -(CH2)n1S-, -
(CH2)01C(O)NRaaRbb, -(CH2)n1NRa2C(O)Rub or -(CH2)a1NRa2S(O)m1Rob, wherein the alkyl,
haloalkyl, alkoxy, haloalkoxy, hydroxyalkyl, amino, alkenyl, alkynyl, cycloalkyl, heterocyclyl,
aryl and heteroaryl are optionally further substituted with one or more substituents selected from
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hydrogen atom, deuterium atom, substituted or unsubstituted alkyl, halogen, hydroxyl,
substituted or unsubstituted amino, oxo, nitro, cyano, substituted or unsubstituted alkenyl,
substituted or unsubstituted alkynyl, substituted or unsubstituted alkoxy, substituted or
unsubstituted hydroxyalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
heterocyclyl, substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, -(CH2)u1-,
-(CH2)u1iRee, -(CH2)u1ORcee,  -(CH2)u1SRee, -(CH2)u1C(O)Ree,  -(CH2)u1C(O)ORee, -
(CH2)u1S(O)m1Rec, -(CH2)n1S(O)miNRecRad, -(CH2)uiNRecRdad, -(CH2)n1C(O)NRecRag, -
(CH2)n1C(O)NRceS(O)m1Rad, -(CH2)n1NReeS(O)m1Rdd or -(CH2)a1NReeS(O)m1Rag;
ris an integer of 0, 1 or 2; and

L1, R1, Ra-Re, Raa-Rag, n, n1, m1 and me are as defined in claim 25.

28. The compound of general formula (I), the sterecoisomer thereof or the
pharmaceutically acceptable salt thereof according to any one of claims 9 to 27, wherein:

ring A is selected from the following group:

i“;j 11 t“;ﬁ f@f fr% wj
| \) NwlN NJ NN | 0
;‘Nl b S - S G ~

0o = = = N__= N~
N / S N
o/ HN—2 HN—Z HN—N N=/ s/
$
;YN\E SN AUNLR efYN\a EN |
| | | ! | /
SO S v rg e
o

N=/ =N
O
AN SN SN £

% A &Ya A jifi

H| |/N O N\\,NH
N AN AN A % %
jJ 'y U U Iy

S \S N /N

-4 AN
Ej P =R e
\ \ NH NLS | N/

467

Date Recgue/Date Received 2021-05-28



CA 03121408 2021-05-28

MN

T e e e g

/
wh T i s e & =
S A8 ¢ ;w@xwﬁ\w/
’71 N
T o
5 pis g 1;
N NH
A
HN\/ |
N N__=

and
SN A
4

e

ring B is selected from the following group:
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ring C is selected from the following group:

HN — NH  HN X X X
IV WA Ny NN 7Y HN
g(N :E N:EN N Nf N__ NWJV:N N

and

29. The compound of general formula (I), the stercoisomer thereof or the

pharmaceutically acceptable salt thereof according to any one of claims 10-21 and 28, wherein,
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L1 is Cs-s cycloalkyl, Cs.s heterocycloalkyl, -(CH2)a1-, -NRaa(CH2)a1-, -(CH2)n1S(O)m1- or -
(CH2)11S(O)m1NRaa-;

L: is selected from bond, oxygen atom, -CRaaRbb-, -(CH2)n1C(O)-, -NR4- or -(CH2)u1S(O)m1-;

Ls is selected from bond, -NRaa- or -C(O)NRuza-;

R1 is selected from cyano, -(CH2)n1Raa, Cs-scycloalkyl or 3-10 membered heterocyclyl,
wherein the cycloalkyl and heterocyclyl are optionally further substituted with one or more
substituents selected from hydrogen atom or cyano;

Rz is selected from hydrogen atom, halogen, cyano, hydroxyl, oxo, Ci-6 alkyl, C1.¢ alkoxy
or 3-10 membered heterocyclyl; preferably hydrogen atom, halogen, cyano, hydroxyl, oxo, C13
alkoxy, Ci3 alkyl or 3-8 membered heterocyclyl; more preferably hydrogen atom, fluorine,
cyano, hydroxyl, oxo, methoxy, methyl or morpholinyl;

R3 is selected from hydrogen atom, cyano, halogen, Ci¢ alkyl, Cis haloalkyl, Ci¢
hydroxyalkyl, Cs-s cycloalkyl, 3-10 membered heterocyclyl, -(CH2)n1ORaa, -C(O)NRzaRobb or -
(CH2)u1S(O)m1Raa, wherein the cycloalkyl and heterocyclyl are optionally further substituted
with one or more substituents selected from hydrogen atom, Ci-¢ alkyl or hydroxyl,

Rais selected from hydrogen atom or methyl;

Raa, Rob, Ree and Rad are identical or different and are cach independently selected from
hydrogen atom, C1-6 alkyl, cyano, hydroxyl, amino or 3-10 membered heterocyclyl; wherein the
Ci-6 alkyl, amino and 3-10 membered heterocyclyl are optionally further substituted with
hydrogen atom, cyano, hydroxyl or 5-10 membered heteroaryl.

30. The compound of general formula (I), the stereoisomer thereof or the
pharmaceutically acceptable salt thereof according to any one of claims 9 to 28, wherein,

L1 is Cs-s cycloalkyl, 3-10 membered heterocyclyl, -(CH2)n1-, -(CH2)n1C(O)(CH2)m1-, -
(CH2)n1C(O)CH2)m1NR2a( CH2)m2-, -NRaa( CH2)n1-, -(CH2)a1S(O)m1- or -(CH2)n1S(O)m1NRaa-;

L: is selected from bond, oxygen atom, -CRaaRbb-, -(CH2)n1C(O)-, -NR4- or -(CH2)u1S(O)m1-;

Ls is selected from bond, -NRaa- or -C(O)NRuza-;

R1 is selected from cyano, -(CH2)n1Raa, -(CH2)a1C(O)Raa, Cs-s cycloalkyl, 3-10 membered
heterocyclyl, Ce-10 aryl or 5-10 membered heteroaryl, wherein the Cs-s cycloalkyl, 3-10
membered heterocyclyl, Ce-10 aryl and 5-14 membered heteroaryl are optionally further

substituted with one or more substituents selected from hydrogen atom, cyano, Ci-¢ alkyl, or Ci.
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c alkoxy;

Rz is selected from hydrogen atom, halogen, cyano, hydroxyl, oxo, Ci-salkyl, Ci- alkoxy,
Csscycloalkyl, 3-10 membered heterocyclyl, Cs-12aryl, 5-10 membered heteroaryl, -(CH2)n1Raa,
-O(CH2)n1Raa, -S(CH2)n1Raa or -NRaa( CH2)u1Rob, wherein the Cs-s cycloalkyl, 3-10 membered
heterocyclyl, Cs-10aryl and 5-10 membered heteroaryl are optionally further substituted with one
or more substituents selected from hydrogen atom, cyano, Ci-s alkyl, Ci-s alkoxy, Cs-s cycloalkyl
or -NRecRug;

R3 is selected from hydrogen atom, cyano, halogen, Ci¢ alkyl, Cis haloalkyl, Ci¢
hydroxyalkyl, Cs.s cycloalkyl, 3-10 membered heterocyclyl, -(CH2)a1ORaa, -C(O)NRazRuwb or -
(CH2)u1S(O)m1Raa, wherein the cycloalkyl and heterocyclyl are optionally further substituted
with one or more substituents selected from hydrogen atom, Ci-6 alkyl or hydroxyl;

Rais selected from hydrogen atom or methyl;

Raa, Rob, Ree and Rad are identical or different and are cach independently selected from
hydrogen atom, Cis alkyl, Ci-s haloalkyl, cyano, hydroxyl, amino, Cs.s cycloalkyl, 3-10
membered heterocyclyl, Ces.10 aryl or 5-10 membered heteroaryl; wherein the Ci alkyl, Ci-6
haloalkyl, amino, Cs-s cycloalkyl, 3-10 membered heterocyclyl, Ce-12 aryl and 5-10 membered
heteroaryl are optionally further substituted with one or more substituents selected from
hydrogen atom, cyano, hydroxyl, amino, aminoalkyl, Ci- alkyl, Ci-6 alkoxy, Cs-s cycloalkyl, 3-
10 membered heterocyclyl, Cs-10aryl or 5-10 membered heteroaryl.

31. The compound of general formula (I), the stercoisomer thereof or the
pharmaceutically acceptable salt thereof according to any one of claims 1-30, wherein, the

compound of the general formula (I) is selected from the following compounds:

OH
CN CN
_ [ ~ f (\CN [ N
S? \N N H[\Ij N H[\J\ Hl\j H—{1H
7 ¥ N N 1
Y X @ $
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32. A pharmaceutical composition, comprising a therapeutically effective dose of the
compound of general formula (I), the stereoisomer thercof or the pharmaceutically acceptable
salt thercof as defined in any one of claims 8-31 and one or more pharmaceutically acceptable

carriers, diluents or excipients.

33. A use of the compound of general formula (I), the stercoisomer thercof or the
pharmaceutically acceptable salt thercof as defined in any one of claims 8-31, or the
pharmaceutical composition as defined in claim 32 in the manufacture of a JAK kinase inhibitor

medicament.

34. A use of the compound of general formula (I), the stercoisomer thercof or the
pharmaceutically acceptable salt thercof as defined in any one of claims 8-31, or the
pharmaceutical composition as defined in claim 32 in the manufacture of a medicament for the
treatment of an inflammatory disease and a neoplastic disease, wherein the inflammatory discase
is selected from rheumatoid arthritis, dermatitis, psoriasis, inflammatory bowel discase; the
ncoplastic discase is selected from myelofibrosis, polycythemia vera and essential
thrombocythemia, acute myelomonocytic leukemia, acute lymphocytic leukemia, ductal
carcinoma of the breast and non-small cell lung cancer, wherein gastrointestinal inflammatory

disease is chronic inflammatory disease of the intestine, further preferably ulcerative colitis and
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Crohn's disease.

35. A pharmaceutical composition, comprising the compound of general formula (1), the
stereoisomer thereof or the pharmaceutically acceptable salt thereof as defined in any one of
claims 1-31 and one or more pharmaceutically acceptable carriers, diluents or excipients, the
compound of general formula (I), the stereoisomer thereof or the pharmaceutically acceptable

salt thereof may be present in a therapeutically effective amount.

36. A use of the compound of general formula (I), the stercoisomer therecof or the
pharmaceutically acceptable salt thercof as defined in any one of claims 1-31, or the

pharmaceutical composition as defined in claim 35 in the manufacture of a JAK kinase inhibitor.

37. A use of the compound of general formula (I), the stercoisomer thercof or the
pharmaceutically acceptable salt thercof as defined in any one of claims 1-31, or the
pharmaceutical composition as defined in claim 35 in the manufacture of a medicament for the
prevention and/or treatment of a JAK kinase related disease;

the JAK kinase related disease is preferably an inflammatory disease and/or a neoplastic
disease;

the inflammatory disease is preferably selected from rheumatoid arthritis, dermatitis,
psoriasis, or inflammatory bowel disease; wherein gastrointestinal inflammatory disease is
preferably chronic inflammatory disease of the intestine, further preferably ulcerative colitis and
Crohn's disease;

the ncoplastic disease is preferably selected from myelofibrosis, polycythemia vera and
essential thrombocythemia, acute myelomonocytic leukemia, acute lymphocytic leukemia,

ductal carcinoma of the breast or non-small cell lung cancer.

38. A use of the compound of general formula (I), the stercoisomer thereof or the
pharmaceutically acceptable salt thercof as defined in any one of claims 1-31, or the
pharmaceutical composition as defined in claim 35 in the manufacture of a medicament;

the medicament is preferably a medicament for the treatment of an inflammatory disease

and/or a neoplastic disease;
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the inflammatory disease is preferably selected from rheumatoid arthritis, dermatitis,
psoriasis, inflammatory bowel disease; wherein gastrointestinal inflammatory disease is
preferably chronic inflammatory disease of the intestine, further preferably ulcerative colitis or
Crohn's disease;

the ncoplastic disease is preferably selected from myelofibrosis, polycythemia vera and
essential thrombocythemia, acute myelomonocytic leukemia, acute lymphocytic leukemia,

ductal carcinoma of the breast or non-small cell lung cancer.

39. A mecthod for the treatment of an inflammatory disease or a ncoplastic disease,
comprising administering to a patient a therapeutically effective dose of the compound of general
formula (I), the stereoisomer thereof or the pharmaceutically acceptable salt thereof as defined
in any one of claims 1-31, or the pharmaceutical composition as defined in claim 35,

the inflammatory discase is preferably rheumatoid arthritis, dermatitis, psoriasis,
mflammatory bowel disease; wherein gastrointestinal inflammatory disease is preferably chronic
imflammatory disease of the intestine, further preferably ulcerative colitis and Crohn's disease;

the neoplastic disease is preferably myelofibrosis, polycythemia vera and essential
thrombocythemia, acute myelomonocytic leukemia, acute lymphocytic leukemia, ductal

carcinoma of the breast and non-small cell lung cancer.

40. A method for the prevention and/or treatment of a condition mediated by JAK kinase,
comprising administering to a patient a therapeutically effective dose of the compound of general
formula (I), the stereoisomer thereof or the pharmaceutically acceptable salt thereof as defined
in any one of claims 1-31, or the pharmaceutical composition as defined in claim 35,

the condition mediated by JAK kinase is preferably an inflammatory disease or a neoplastic
disease;

the inflammatory disease is preferably selected from rheumatoid arthritis, dermatitis,
psoriasis, or inflammatory bowel disease; wherein gastrointestinal inflammatory disease is
preferably chronic inflammatory disease of the intestine, further preferably ulcerative colitis and
Crohn's disease;

the ncoplastic disease is preferably selected from myelofibrosis, polycythemia vera and

essential thrombocythemia, acute myelomonocytic leukemia, acute lymphocytic leukemia,
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ductal carcinoma of the breast or non-small cell lung cancer.
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