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(57) The present disclosure relates to 2-arylamino
pyridine, pyrimidine, or triazine derivatives, and the prep-
aration method and use thereof. The 2-arylamino pyrid-
ine, pyrimidine, or triazine derivatives may act on certain
mutated forms of epidermal growth factor receptor, for
example the L858R activating mutant, the
delE746_A750 mutant, the Exonl9 deletion activating
mutant, and the T790M resistance mutant, so as to be
used for treatment and prevention of diseases and med-
ical conditions. The 2-arylamino pyridine, pyrimidine, or

triazine derivatives may be used for treatment and pre-
vention of cancer. The present disclosure also relates to
a pharmaceutical composition comprising 2-arylamino
pyridine, pyrimidine, or triazine derivatives, intermedi-
ates useful in the manufacture of 2-arylamino pyridine,
pyrimidine, or triazine derivatives, and to methods of
treatment of diseases mediated by various different
forms of EGFR using 2-arylamino pyridine, pyrimidine,
or triazine derivatives.
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Description

TECHNICAL FIELD

[0001] The present disclosure pertains to the field of novel pharmaceutical technology, and in particular, the present
disclosure relates to 2-arylamino pyridine, pyrimidine, or triazine derivatives, or pharmaceutically acceptable salts or
solvates thereof, which may be useful in the treatment or prevention of a certain disease or medical condition mediated
through certain mutated forms of epidermal growth factor receptor (for example the L858R activating mutant, the
delE746_A750 mutant, the Exonl9 deletion activating mutant and the T790M resistance mutant). Such compounds or
salts or solvates thereof may be useful in the treatment or prevention of a number of different cancers. The present
disclosure also relates to the preparation method of intermediates useful in the manufacture of said compounds.

BACKGROUND

[0002] Major treatments for cancer patients are radiotherapy, chemotherapy, and surgical therapy. Clinically, approx-
imately 80% of lung cancers are non-small-cell lung cancer (NSCLC). According to the statistical data from American
Cancer Society, about 200,000 new cases of NSCLC occur in America each year, wherein 65% or more are stage III
and stage IV at the time of diagnosis. Except for some cases of stage III NSCLC which may be surgically removed after
induction therapy, the majority of NSCLC cases need to be treated with chemotherapy. The treatment of late-stage non-
small-cell lung cancer is still challenging. Only about 30% of limited-stage lesions may be cured by surgery. However,
chemotherapeutic drugs have significant systemic toxic side effects, which cause considerable pain for patients. Thus,
finding high effective and low toxic target therapeutic drugs has become an inevitable trend for anti-tumor drug devel-
opment.
[0003] Epidermal growth factor receptor (EGFR) is a transmembrane protein tyrosine kinase member of the erbB
receptor family. Upon binding of growth factor ligand (such as epidermal growth factor (EGF)), the receptor can homo-
dimerise with another EGFR molecule or hetero-dimerise with another family member (such as erbB2 (HER2), erbB3
(HER3), or erbB4 (HER4)).
[0004] Homo- and/or hetero-dimerisation of erbB receptors results in the phosphorylation of key tyrosine residues in
the intracellular domain, and leads to the stimulation of numerous intracellular signal transduction pathways involved in
cell proliferation and survival. Deregulation of erbB family signaling promotes proliferation, invasion, metastasis, angio-
genesis, and tumor cell survival, and has been described in many human cancers (including those of the lung, head
and neck and breast). The erbB receptor family therefore represents a rational target for anticancer drug development.
A number of drugs targeting EGFR are now available on the market, including Gefitinib(IRESSA™), Erlotinib(TARCE-
VA™), Lapatinib (TYKERB™, TYVERB™), etc. Detailed reviews of erbB receptor signaling and its involvement in
tumourigenesis are provided in non-patent document 1 and 2.
[0005] Non-patent document 3 and 4 report that activating mutations in epidermal growth factor receptor correlated
with response to Gefitinib therapy in non-small-cell lung cancer. The most common epidermal growth factor receptor
activating mutations (L858R and delE746_A750) result in an increase in affinity for small molecule tyrosine kinase
inhibitors (such as Gefitinib and Erlotinib) and a decrease in affinity for adenosine triphosphate (ATP) relative to wild
type (WT) epidermal growth factor receptor. Ultimately, acquired resistance to therapy with Gefitinib and Erlotinib arises,
for example by mutation of the gatekeeper residue T790M, which is reportedly detected in 50% of clinically resistant
patients. This mutation is not believed to hinder the binding of Gefitinib or Erlotinib to EGFR sterically, merely to alter
the affinity to ATP to levels comparable to wild type (WT) epidermal growth factor receptor.
[0006] In view of the importance of this mutation in resistance to existing therapies targeting EGFR, we believe that
drugs which can inhibit EGFR harbouring the gatekeeper mutation are especially useful in the treatment of cancer.
[0007] There remains a need for compounds that may exhibit favorable potency profiles against WT EGFR versus
activating mutant forms of EGFR (for example the L858R EGFR mutant, or the delE746_A750 mutant or the Exonl9
deletion EGFR) and/or resistant mutant forms of EGFR (for example T790M EGFR mutant), and/or selectivity over other
enzyme receptors which may make the compounds especially promising for development as therapeutic drugs. In this
regard, there remains a need for compounds that show a higher inhibition of binding to certain activating or resistance
mutant forms of epidermal growth factor receptor while at the same time showing relatively low inhibition of WT EGFR.
Due to low toxicology associated with WT EGFR inhibition, such compounds may be expected to be more suitable as
therapeutic agents, particularly for the treatment of cancer. In order to overcome related resistance caused by the T790M
mutant, a number of irreversible ATP competitive inhibitors (for example PF00299804, CI-1033, HKI-272, AZD9291,
etc.) has entered stages of clinical study. The irreversible inhibitors comprise an acceptor fragment of Michael addition,
which may form a covalent bond with a mercapto group of a conserved amino acid residue (Cys797) in the binding site.
The ability of binding via an irreversible covalent bond between such inhibitor and EGFR is typically stronger than the
binding ability between a reversible inhibitor and EGFR (Non-patent document 5). Even so, clinical trial results of these
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foresaid irreversible inhibitors demonstrate that these inhibitors still have certain limitations, such as toxic effects due to
off-target effect, side effects caused by low selectivity, and inability to achieve a sufficient drug concentration in a patient.
Therefore, developing novel irreversible EGFR inhibitors has great clinical significance and application prospect.

Prior art document

Non-patent document

[0008]

Non-patent document 1: New England Journal of Medicine, 2008, vol. 358, 1160-1174
Non-patent document 2: Biochemical and Biophysical Research Communications, 2004, vol. 319, 1-11
Non-patent document 3: Science, 2004, vol. 304, 1497-1500
Non-patent document 4: New England Journal of Medicine, 2004, vol. 350, 2129-2139
Non-patent document 5: Journal of Medicinal Chemistry, 2009, vol. 52, 1231-1236

SUMMARY

[0009] The present inventors designed and synthesized a series of 2-arylamino pyridine, pyrimidine, or triazine deriv-
atives that are unreported in the literature, and conducted structural characterization. In addition, activity tests at cellular
level were conducted on this series of compounds, which may showed high EGFR inhibitory activity while exhibited
relatively low inhibitory activity for WT EGFR.
[0010] EGFR inhibitors of 2-arylamino pyridine, pyrimidine, or triazine derivative classes of the present disclosure may
block the phosphorylation process of EGFR, and inhibit growth, proliferation, and differentiation of tumor cells. Thus,
the inhibitors may be developed as new anti-tumor drugs.
[0011] The present disclosure is described as follows.

1. A compound represented by formula (I), or a pharmaceutically acceptable salt or a solvate thereof:

wherein X is selected from carbon, Y is selected from carbon, Z is selected from C-Ra, R1 is selected from
methoxy; or X is selected from nitrogen, Y is selected from carbon, Z is selected from C-Rb, R1 is selected from
methoxy or difluoromethoxy; or X is selected from nitrogen, Y is selected from nitrogen, Z is selected from C-
Rc, R1 is selected from methoxy or difluoromethoxy; or X is selected from nitrogen, Y is selected from nitrogen,
Z is selected from C-Rd, R1 is selected from difluoromethoxy;
Ra is selected from 3-methyl-1H-indazol-1-yl, 1-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl, 1-methyl-1H-thieno [3,2-
c]pyrazol-3-yl, 1-methyl-1H-pyrazolo [4,3-b]pyridin-3-yl, pyrazolo[1,5-a]pyrimidin-3-yl or imidazo[1,2-a]pyridin-
3-yl;
Rb is selected from benzo[d]isoxazol-3-yl, 1-methyl-1H-pyrrolo[3,2-b]pyridin-3-yl, 2,4-dimethyl-4H-thieno[3,2-
b]pyrrol-6-yl, 2,5,6-trimethyl-6H-thieno[2,3-b]pyrrol-4-yl or 1-methyl-1H-thieno [3,2-c]pyrazol-3-yl;
Rc is selected from 1H-benzo[d]imidazol-1-yl, 1H-indol-7-yl or 1-methyl-1H-indol-7-yl;
Rd is selected from 1-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl;
R2 is selected from (2-(dimethylamino)ethyl)(methyl)amino, 4-methylpiperazin-1-yl, 3-(dimethylamino)azetidin-
1-yl, 4-(dimethylamino)piperidin-1-yl, (S)-2-((dimethylamino)methyl)pyrrolidin-1-yl or 5-methyl-2,5-diaza-
spiro[3.4]oct-2-yl.

2. The compound according to item 1, or a pharmaceutically acceptable salt or a solvate thereof, which has a
structure represented by formula (II),
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wherein Ra is selected from 3-methyl-1H-indazol-1-yl, 1-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl, 1-methyl-1H-
thieno[3,2-c]pyrazol-3-yl, 1-methyl-1H-pyrazolo[4,3-b]pyridin-3-yl, pyrazolo[1,5-a]pyrimidin-3-yl or imidazo[1,2-
a]pyridin-3-yl;
R2 is selected from (2-(dimethylamino)ethyl)(methyl)amino, 4-methylpiperazin-1-yl, 3-(dimethylamino)azetidin-
1-yl, 4-(dimethylamino)piperidin-1-yl, (S)-2-((dimethylamino)methyl)pyrrolidin-1-yl or 5-methyl-2,5-diaza-
spiro[3.4]oct-2-yl.

3. The compound according to item 1, or a pharmaceutically acceptable salt or a solvate thereof, which has a
structure represented by formula (III),

wherein Rb is selected from benzo[d]isoxazol-3-yl, 1-methyl-1H-pyrrolo[3,2-b]pyridin-3-yl, 2,4-dimethyl-4H-
thieno[3,2-b]pyrrol-6-yl, 2,5,6-trimethyl-6H-thieno[2,3-b]pyrrol-4-yl or 1-methyl-1H-thieno[3,2-c]pyrazol-3-yl;
R1 is selected from methoxy or difluoromethoxy;
R2 is selected from (2-(dimethylamino)ethyl)(methyl)amino, 4-methylpiperazin-1-yl, 3-(dimethylamino)azetidin-
1-yl, 4-(dimethylamino)piperidin-1-yl, (S)-2-((dimethylamino)methyl)pyrrolidin-1-yl or 5-methyl-2,5-diaza-
spiro[3.4]oct-2-yl.

4. The compound according to item 1, or a pharmaceutically acceptable salt or a solvate thereof, which has a
structure represented by formula (IV),

wherein Rc is selected from 1H-benzo[d]imidazol-1-yl, 1H-indol-7-yl or 1-methyl-1H-indol-7-yl;
R1 is selected from methoxy or difluoromethoxy;
R2 is selected from (2-(dimethylamino)ethyl)(methyl)amino, 4-methylpiperazin-1-yl, 3-(dimethylamino)azetidin-
1-yl, 4-(dimethylamino)piperidin-1-yl, (S)-2-((dimethylamino)methyl)pyrrolidin-1-yl or 5-methyl-2,5-diaza-
spiro[3.4]oct-2-yl.

5. The compound according to item 1, or a pharmaceutically acceptable salt or a solvate thereof, which has a
structure represented by formula (V),
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wherein Rd is selected from 1-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl;
R2 is selected from (2-(dimethylamino)ethyl)(methyl)amino, 4-methylpiperazin-1-yl, 3-(dimethylamino)azetidin-
1-yl, 4-(dimethylamino)piperidin-1-yl, (S)-2-((dimethylamino)methyl)pyrrolidin-1-yl or 5-methyl-2,5-diaza-
spiro[3.4]oct-2-yl.

6. The compound according to item 3, or a pharmaceutically acceptable salt or a solvate thereof, wherein Rb is
selected from benzo[d]isoxazol-3-yl, 1-methyl-1H-pyrrolo[3,2-b]pyridin-3-yl or 1-methyl-1H-thieno[3,2-c]pyrazol-3-
yl.
7. The compound according to item 4, or a pharmaceutically acceptable salt or a solvate thereof, wherein Rc is 1H-
indol-7-yl.
8. The compound according to any one of items 1-7, or a pharmaceutically acceptable salt or a solvate thereof,
wherein R2 is (2-(dimethylamino)ethyl)(methyl)amino.
9. The compound according to any one of item 1-5, or a pharmaceutically acceptable salt or a solvate thereof,
wherein the compound represented by the formula (I) is selected from any one of the following compounds:

N-(5-((4-(benzo[d]isoxazol-3-yl)pyrimidin-2-yl)amino)-4-(difluoromethoxy)-
2-((2-(dimethylamino )ethyl)(methyl)amino)phenyl)acrylamide,
N-(2-((2-(dimethylamino)ethyl)(methyl)amino)-4-methoxy-5-((4-(1-methyl-1H-pyrrolo[3,2-b]pyridin-3-yl)pyrimi-
din-2-yl)amino)phenyl)acrylamide,
N-(4-(difluoromethoxy)-2-((2-(dimethylamino)ethyl)(methyl)amino)-5-((4-(1-methyl-1H-pyrrolo[3,2-b]pyridin-3-
yl)pyrimidin-2-yl)amino)phenyl)acrylamide,
N-(4-(difluoromethoxy)-2-((2-(dimethylamino)ethyl)(methyl)amino)-5-((4-(1-methyl-1H-thieno[3,2-c]pyrrol-3-
yl)pyrimidin-2-yl)amino)phenyl)acrylamide,
N-(5-((4-(1H-indol-7-yl)-1,3,5-triazin-2-yl)amino)-4-(difluoromethoxy)-2-((2-(dimethylamino) ethyl)(methyl)ami-
no)phenyl)acrylamide,
N-(4-(difluoromethoxy)-2-((2-(dimethylamino)ethyl)(methyl)amino)-5-((4-(1-methyl-1H-pyrrolo[2,3-b]pyridin-3-
yl)-1,3,5-triazin-2-yl)amino)phenyl)acrylamide, N-(5-((4-(benzo[d]isoxazol-3-yl)pyrimidin-2-yl)amino)-
2-((2-(dimethylamino)ethyl)(methyl)a mino)-4-methoxyphenyl)acrylamide, N-(2-((2-(dimethylamino)ethyl)(me-
thyl)amino)-4-methoxy-5-((4-(1-methyl-1H-thieno[3,2-c]pyrrol-3-yl)pyrimidin-2-yl)amino)phenyl)acrylamide, or
N-(5-((4-(1H-indol-7-yl)-1,3,5-triazin-2-yl)amino)-2-((2-(dimethylamino)ethyl) (methyl)amino)-4-methoxyphe-
nyl)acrylamide.

10. The compound according to any one of items 1-9, or a pharmaceutically acceptable salt or a solvate thereof,
which is used for treatment of cancer.
11. The compound according to item 10, or a pharmaceutically acceptable salt or a solvate thereof, the cancer
includes non-small-cell lung cancer, breast cancer, neurogliocytoma, prostate cancer, ovarian cancer, head and
neck squamous carcinoma, cervical cancer, esophageal cancer, liver cancer, renal cancer, pancreatic cancer,
colorectal cancer, skin cancer, leukemia, lymphoma, gastric cancer, multiple myeloma or solid tumor.
12. A pharmaceutical composition comprising the compound according to any one of items 1-11, or a pharmaceu-
tically acceptable salt or a solvate thereof, and a pharmaceutically acceptable diluent and/or carrier.
13. Use of the compound according to any one of items 1-11 or a pharmaceutically acceptable salt or a solvate
thereof as a medicament.
14. Use of the compound according to any one of items 1-11 or a pharmaceutically acceptable salt or a solvate
thereof in the preparation of a medicament for the treatment of cancer.
15. The use according to item 14, wherein the cancer includes non-small-cell lung cancer, breast cancer, neuro-
gliocytoma, prostate cancer, ovarian cancer, head and neck squamous carcinoma, cervical cancer, esophageal
cancer, liver cancer, renal cancer, pancreatic cancer, colorectal cancer, skin cancer, leukemia, lymphoma, gastric
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cancer, multiple myeloma or solid tumor.
16. A method for producing an anti-cancer effect in a warm-blooded animal, such as human being, in need of such
treatment, which comprises administering to the animal an effective amount of the compound according to any one
of items 1-11 or a pharmaceutically acceptable salt or a solvate thereof.
17. Use of the compound according to any one of items 1-11 or a pharmaceutically acceptable salt or a solvate
thereof and an additional anti-tumor substance for the simultaneous, separate or sequential treatment of cancer.
18. A method for preparing the compound according to any one of items 1-11 or a pharmaceutically acceptable salt
or a solvate thereof, which comprises:
in the presence of an organic solvent, making a compound represented by the following formula (VI) or a salt thereof
react with a carboxylic acid or carboxylic acid derivatives,

wherein, in formula (VI), X, Y, Z, R1, and R2 have the same meaning as in the formula (I).
19. The method according to item 18, wherein the organic solvent includes dichloromethane, tetrahydrofuran, N,N-
dimethylformamide, or N,N-dimethylacetamide.
20. The method according to item 18 or 19, wherein the carboxylic acid or carboxylic acid derivatives includes acrylic
acid, acryloyl chloride or acrylic ester.
21. The method according to any one of items 18-20, wherein the compound represented by the formula (VI) is
selected from any one of the following compounds: N4-(4-(benzo[d]isoxazol-3-yl)pyrimidin-2-yl)-N1-(2-(dimethylami-
no)ethyl)-5-methoxy-N1-toluene-1,2,4-triamine, N4-(4-(benzo[d]isoxazol-3-yl)pyrimidin-2-yl)-5-(difluoromethoxy)
-N1-(2-(dimethylamino)ethyl)-N1-toluene-1,2,4-triamine, N1-(2-(dimethylamino)ethyl)-5-methoxy-N1-methyl-
N4-(4-(1-methyl-1H-pyrrolo[3,2-b]pyridin-3-yl)pyrimidin-2-yl)benzene-1, 2,4-triamine, 5-(difluorometh-
oxy)-N1-(2-(dimethylamino)ethyl)-N1-methyl-N4-(4-(1-methyl-1H-pyrrolo[3,2-b]pyridin-3-yl)pyrimidin-2-yl)benzene-
1,2,4-triamine, N1-(2-(dimethylamino)ethyl)-5-methoxy-N1-methyl-N4-(4-(1-methyl-1H-thieno[3,2-c]pyrazol-3-yl)py-
rimidin-2-yl)benzene-1,2,4-triamine, 5-(difluoromethoxy)-N1-(2-(dimethylamino)ethyl) -N1-methyl-N4-(4-(1-methyl-
1H-thieno[3,2-c]pyrazol-3-yl)pyrimidin-2-yl)benzene-1,2,4-triamine, N4-(4-(1H-indol-7-yl)-1,3,5-triazin-2-
yl)-N1-(2-(dimethylamino)ethyl) -5-methoxy-N1-toluene-1,2,4-triamine, N4-(4-(1H-indol-7-yl)-1,3,5-triazin-2-yl)-5
-(difluoromethoxy)-N1-(2-(dimethylamino)ethyl)-N1-toluene-1,2,4-triamine, or 5-(difluoromethoxy)-N1-(2-(dimethyl-
amino)ethyl)-N1-methyl-N4-(4-(1-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl)-1,3,5-triazin-2-yl)benzene-1,2,4-triamine.

[0012] In the present disclosure, a suitable pharmaceutically acceptable salt of a compound represented by formula
(I), formula (II), formula (III), formula (IV), or formula (V) is, for example, an acid-addition salt. For example, the acid-
addition salt may be formed using an inorganic acid or organic acid. The acid-addition salt may be formed using an
inorganic acid selected from hydrochloric acid, hydrobormic acid, sulphuric acid, or phosphoric acid. The acid-addition
salt may be formed using an organic acid selected from trifluoroacetic acid, citric acid, maleic acid, oxalic acid, acetic
acid, formic acid, benzoic acid, fumaric acid, succinic acid, tartaric acid, lactic acid, pyruvic acid, methanesulfonic acid,
benzenesulfonic acid, or p-toluene-sulfonic acid.
[0013] In one embodiment, there is provided the mesylate salt of N-(5-((4-(benzo[d]isoxazol-3-yl)pyrimidin-2-yl)amino)-
4-(difluoromethoxy)-2-((2-(dimethylamino )ethyl)(methyl)amino)phenyl)acrylamide.
[0014] In one embodiment, there is provided the mesylate salt of N-(2-((2-(dimethylamino)ethyl)(methyl)amino)-4-
methoxy-5-((4-(1-methyl-1H-pyrrolo[3,2-b] pyridin-3-yl)pyrimidin-2-yl)amino)phenyl)acrylamide.
[0015] In one embodiment, there is provided the mesylate salt of N-(4-(difluoromethoxy)-2-((2-(dimethylami-
no)ethyl)(methyl)amino)-5-((4-(1-methyl-1H-pyrrolo [3,2-b]pyridin-3-yl)pyrimidin-2-yl)amino)phenyl)acrylamide.
[0016] In one embodiment, there is provided the mesylate salt of N-(4-(difluoromethoxy)-2-((2-(dimethylami-
no)ethyl)(methyl)amino)-5-((4-(1-methyl-1H-thieno [3,2-c]pyrrol-3-yl)pyrimidin-2-yl)amino)phenyl)acrylamide.
[0017] In one embodiment, there is provided the mesylate salt of N-(5-((4-(1H-indol-7-yl)-1,3,5-triazin-2-yl)amino)-
4-(difluoromethoxy)-2-((2-(dimethylamino) ethyl)(methyl)amino)phenyl)acrylamide.
[0018] In one embodiment, there is provided the mesylate salt of N-(4-(difluoromethoxy)-2-((2-(dimethylami-
no)ethyl)(methyl)amino)-5-((4-(1-methyl-1H-pyrrolo [2,3-b]pyridin-3-yl)-1,3,5-triazin-2-yl)amino)phenyl)acrylamide.
[0019] It will be understood that the compound represented by formula (I), formula (II), formula (III), formula (IV), or
formula (V) or pharmaceutically acceptable salts thereof may exist in solvated forms and unsolvated forms. For example,
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the solvated form may be a hydrated form. It is to be understood that the present disclosure encompasses all such
solvated and unsolvated forms.
[0020] The compound represented by formula (I), formula (II), formula (III), formula (IV), or formula (V) may be ad-
ministered in the form of prodrug, which are broken down in the human or animal body to give a compound represented
by formula (I), formula (II), formula (III), formula (IV), or formula (V). Examples of the prodrug include the in-vivo hydro-
lysable esters of the compound represented by formula (I), formula (II), formula (III), formula (IV), or formula (V). The
in-vivo hydrolysable esters can be formed by esterification of the hydroxyl group in the compound represented by formula
(I), formula (II), formula (III), formula (IV), or formula (V). Various forms of prodrugs are known in the art. For examples
of such prodrug derivatives, see:

(a) Design of Prodrugs, edited by H.Bundgaard (Elsevier, 1985) and Methods in Enzymology, Vol. 42, p. 309-396,
edited by K.Wedder, et al. (Academic Press, 1985);
(b) A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen and H.Bundgaard, Chapter 5:
"Design and Application of Prodrugs", edited by H.Bundgaard, p. 113-191 (1991).

[0021] One aspect of the present disclosure provides the compounds represented by formula (I), formula (II), formula
(III), formula (IV), or formula (V), which inhibit one or more activating or resistance mutations of EGFR, for example the
L858R EGFR mutant, or the delE746_A750 mutant or the Exonl9 deletion EGFR and/or resistance mutant forms of
EGFR (for example the T790M EGFR mutant). The compounds may be useful for the treatment of cancer in a patient
who has developed, or may be at risk of developing a level of resistance to an existing therapy based on an EGFR inhibitor.
[0022] In one aspect of the present disclosure, there are provided the compounds represented by formula (I), formula
(II), formula (III), formula (IV), or formula (V), which show a higher inhibition of activating or resistance mutant forms of
EGFR than of WT EGFR. Due to reduction of toxicology associated with WT EGFR inhibition, such compounds are
expected to be more suitable as therapeutic agents, particularly for the treatment of cancer. Such toxicologies are known
to manifest themselves in human being as skin rashes and/or diarrhoea.
[0023] In another aspect, in the preparation method of the compound represented by formula (I), the compounds
represented by formula (VI) may be prepared by deprotection of the corresponding amine compounds protected by
amino groups. For examples of protecting groups, including protecting groups suitable for protecting nitrogen atoms, as
well as means of formation and eventual deprotection, see T. W. Greene and P. G. M. Wuts, "Protective Groups in
Organic Synthesis", Second Edition, John Wiley & Sons, New York, 1991.
[0024] Another aspect of the present disclosure provides these other intermediates.
[0025] Therefore, another aspect of the present disclosure provides the compound represented by formula (VII), or a
salt thereof:

wherein X is selected from carbon, Y is selected from carbon, Z is selected from C-Ra, R1 is selected from methoxy;
or X is selected from nitrogen, Y is selected from carbon, Z is selected from C-Rb, R1 is selected from methoxy or
difluoromethoxy; or X is selected from nitrogen, Y is selected from nitrogen, Z is selected from C-Rc, R1 is selected
from methoxy or difluoromethoxy; or X is selected from nitrogen, Y is selected from nitrogen, Z is selected from C-
Rd, R1 is selected from difluoromethoxy;
Ra is selected from 3-methyl-1H-indazol-1-yl, 1-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl, 1-methyl-1H-thieno[3,2-c]pyra-
zol-3-yl, 1-methyl-1H-pyrazolo[4,3-b]pyridin-3-yl, pyrazolo[1,5-a]pyrimidin-3-yl or imidazo[1,2-a]pyridin-3-yl;
Rb is selected from benzo[d]isoxazol-3-yl, 1-methyl-1H-pyrrolo[3,2-b]pyridin-3-yl, 2,4-dimethyl-4H-thieno[3,2-b]pyr-
rol-6-yl, 2,5,6-trimethyl-6H-thieno[2,3-b]pyrrol-4-yl or 1-methyl-1H-thieno[3,2-c]pyrazol-3-yl;
Rc is selected from 1H-benzo[d]imidazol-1-yl, 1H-indol-7-yl or 1-methyl-1H-indol-7-yl;
Rd is selected from 1-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl;
R2 is selected from (2-(dimethylamino)ethyl)(methyl)amino, 4-methylpiperazin-1-yl, 3-(dimethylamino)azetidin-1-yl,
4-(dimethylamino)piperidin-1-yl, (S)-2-((dimethylamino)methyl)pyrrolidin-1-yl or 5-methyl-2,5-diazaspiro[3.4]oct-2-
yl.
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[0026] Only parts of examples in the foresaid embodiments are given hereinbelow:
In one embodiment, there is provided intermediate compound 12a or a salt thereof. Therefore, in this case, there is
provided N1-(4-(benzo[d]isoxazol-3-yl)pyrimidin-2-yl)-N4-(2-(dimethylamino)ethyl)-2-methoxy-N4-methyl-5-nitroben-
zene-1,4-diamine, or a salt thereof.
[0027] In one embodiment, there is provided intermediate compound 19a or a salt thereof.
[0028] Therefore, in this case, there is provided N1-(4-(benzo[d]isoxazol-3-yl)pyrimidin-2-yl)-2-(difluorometh-
oxy)-N4-(2-(dimethylamino)ethyl)-N4-methyl-5-nitrobenzene-1,4-diamine, or a salt thereof.
[0029] In one embodiment, there is provided intermediate compound 29a or a salt thereof.
[0030] Therefore, in this case, there is provided N1-(2-(dimethylamino)ethyl)-5-methoxy-N1-methyl-N4-(4-(1-methyl-
1H-pyrrolo[3,2-b]pyridin-3-yl)pyrimidin-2-yl)-2-nitrobenzene-1,4-diamine, or a salt thereof.
[0031] In one embodiment, there is provided intermediate compound 37a or a salt thereof.
[0032] Therefore, in this case, there is provided 2-(difluoromethoxy)-N4-(2-(dimethylamino)ethyl)-N4-methyl-N1-(4-(1-
methyl-1H-pyrrolo[3,2-b]pyridin-3-yl)pyrimidin-2-yl)-5-nitrobenzene-1,4-diamine, or a salt thereof.
[0033] In one embodiment, there is provided intermediate compound 49a or a salt thereof.
[0034] Therefore, in this case, there is provided N1-(2-(dimethylamino)ethyl)-5-methoxy-N1-methyl-N4-(4-(1-methyl-
1H-thieno[3,2-c]pyrazol-3-yl)pyrimidin-2-yl)-2-nitrobenzene-1,4-diamine, or a salt thereof.
[0035] In one embodiment, there is provided intermediate compound 49b or a salt thereof.
[0036] Therefore, in this case, there is provided 2-(difluoromethoxy)-N4-(2-(dimethylamino)ethyl)-N4-methyl-N1-(4-(1-
methyl-1H-thieno[3,2-c ]pyrazol-3-yl)pyrimidin-2-yl)-5-nitrobenzene-1,4-diamine, or a salt thereof.
[0037] In one embodiment, there is provided intermediate compound 78a or a salt thereof.
[0038] Therefore, in this case, there is provided N1-(4-(1H-indol-7-yl)-1,3,5-triazin-2-yl)-N4-(2-(dimethylamino)ethyl)-
2-methoxy-N4-methyl-5 -nitrobenzene-1,4-diamine, or a salt thereof.
[0039] In one embodiment, there is provided intermediate compound 78b or a salt thereof.
[0040] Therefore, in this case, there is provided N1-(4-(1H-indol-7-yl)-1,3,5-triazin-2-yl)-2-(difluorometh-
oxy)-N4-(2-(dimethylamino)ethyl)-N4-methyl-5-nitrobenzene-1,4-diamine, or a salt thereof.
[0041] In one embodiment, there is provided intermediate compound 83 or a salt thereof.
[0042] Therefore, in this case, there is provided 2-(difluoromethoxy)-N4-(2-(dimethylamino)ethyl)-N4-methyl-N1-(4-(1-
methyl-1H-pyrrolo[2,3-b]pyridin-3-yl)-1,3,5-triazin-2-yl)-5-nitrobenzene-1,4-diamine, or a salt thereof.
[0043] In another aspect, in the pharmaceutical compositions of the present disclosure, there is no particular limitation
with respect to pharmaceutically acceptable diluent and/or carrier, and currently known diluents and/or carriers may be
used.
[0044] Dosage forms suitable for the following modes of administration may be applied for the pharmaceutical com-
positions of the present disclosure: oral use (for example, tablets, lozenges, hard or soft capsules, aqueous or oily
suspensions, emulsions, dispersible powers or granules, or syrups, etc.); topical use (for example, creams, ointments,
gels, or aqueous or oily solutions, or suspensions); administration by inhalation (for example, a finely divided powder or
a liquid aerosol); administration by insufflation (for example, a finely divided powder) or parenteral administration (for
example, a sterile aqueous or oily solution for intravenous, subcutaneous, intramuscular or intramuscular dosing or as
a suppository for rectal dosing).
[0045] The pharmaceutical compositions of the present disclosure may be obtained by conventional procedures using
conventional pharmaceutical expients, well known in the art. Thus, compositions intended for oral use may contain, for
example, one or more colouring, sweetening, flavouring and/or preservative agents.
[0046] Though needs of each individual are different, those skilled in the art may determine the optimal dose for each
active ingredient in the pharmaceutical compositions of the present disclosure. Normally, the compounds of the present
disclosure or pharmaceutically acceptable salts or solvates thereof are orally administrated to mammals daily. The
administration dosage is about 0.0025 to 50 mg/kg body weight. However, preferably about 0.01 to 10 mg is orally
administrated per kg body weight. The daily dosage will necessarily be varied depending upon the host treated, the
particular route of administration, and the severity of the illness being treated.
[0047] The compounds or pharmaceutical compositions of the present disclosure may be used for treating various
diseases mediated by epidermal growth factor receptor kinase (EGFR). The diseases mediated by EGFR are herein
various cancers. The cancers include, but are not limited to, non-small-cell lung cancer, breast cancer, neurogliocytoma,
prostate cancer, ovarian cancer, head and neck squamous carcinoma, cervical cancer, esophageal cancer, liver cancer,
renal cancer, pancreatic cancer, colorectal cancer, skin cancer, leukemia, lymphoma, gastric cancer, multiple myeloma,
or solid tumor.
[0048] It is to be understood that in the present disclosure, EGFR includes the wild type and various variants that may
lead to diseases. These variants include, but are not limited to the variants comprising the following mutations: T790M,
L858R, L861Q, or L858R/T790M. The present disclosure also includes truncated forms of EGFR that may lead to
diseases. Thus, the compounds of the present disclosure or pharmaceutical compositions thereof may be used for
treating various diseases mediated by EGFR wild type or various variants that may lead to diseases, including various
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cancers described above, or for inhibiting the biological activity of EGFR wild type or various variants that may lead to
diseases.

DETAILED DESCRIPTION

Synthesis of EGFR inhibitors

[0049] The present disclosure will be further illustrated by way of example in the following examples. Such examples
are for illustrating the present disclosure only, but not for limiting the present disclosure in any way.
[0050] The synthesis route of compounds 14a-14e is as shown in scheme 1:

(2-fluorophenyl)(2-(methylthio)pyrimidin-4-yl)ketone (compound 4)

[0051]

[0052] Compound 1 (51.84 g, 0.32 mol) was dissolved in 1,4-dioxane (600mL), then compound 2 (48 g, 0.39 mol) and
compound 3 (23.68 g, 0.11 mol) were added under stirring at room temperature, and NaH (60 %) (15.36 g, 0.39 mol)
was slowly added under cooling in an ice water bath. After addition was completed, the ice water bath was removed.
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The reaction system was heated to reflux and react overnight. The reaction solution was cooled to room temperature,
poured slowly into ice water, and extracted three times with ethyl acetate. The organic phase was washed once with
saturated brine, dried over anhydrous sodium sulfate, filtered, spin-dried under reduced pressure, and subjected to
column chromatography to obtain 41 g of compound 4 as a white solid. 1H NMR (400 MHz, CDCl3): δ 8.80 (d, J = 4.9
Hz, 1H), 7.77 -7.75(m, 1H), 7.65-7.57 (m, 1H), 7.53 (d, J = 4.9 Hz, 1H), 7.34-7.29 (m, 1H), 7.20-7.12 (m, 1H), 2.47 (s, 3H).

(Z)-(2-fluorophenyl)(2-(methylthio)pyrimidin-4-yl)methanone oxime (compound 5)

[0053]

[0054] Hydroxylamine hydrochloride (51.8 g, 0.75 mol) was added into anhydrous ethanol (700mL). Pyridine (58.9 g,
0.75 mol) was added under stirring at room temperature, stirred for 5 min at room temperature, and then compound 4
(37 g, 0.15 mol) was added. The reaction system was heated to reflux and react overnight. The reaction solution was
cooled to room temperature. Ethanol was evaporated under reduced pressure, and water and ethyl acetate were added
into the residue and stirred. Liquid phases were separated, and the aqueous phase was further extracted once with
ethyl acetate. The organic phases were combined, washed once with saturated brine, dried over anhydrous sodium
sulfate, filtered, and evaporated under reduced pressure to obtain 54 g of yellow oily liquid compound 5, which was used
directly in the next reaction. MS (ESI) (m/z): [M+H]+ 264.0.

3-(2-(methylthio)pyrimidin-4-yl)benzo[d]isoxazole (compound 6)

[0055]

[0056] The crude product of compound 5 (54 g, 0.15 mol) was dissolved in DMF (500 mL), and DBU (40.2 g, 0.26
mol) was added at room temperature. The temperature was increased to 90 °C to react for 3 hours. The reaction solution
was cooled to room temperature, poured slowly into ice water, stirred to precipitate solids, and filtered. The filter cake
was washed twice with water, and dried to obtain 47 g of yellow solid. 1H NMR (400 MHz, CDCl3): δ 8.71 (d, J = 5.1 Hz,
1H), 8.54 (d, J = 8.0 Hz, 1H), 7.88 (d, J = 5.1 Hz, 1H), 7.71-7.63 (m, 2H), 7.52-7.42 (m, 1H), 2.74 (s, 3H); MS (ESI)
(m/z): [M+H]+ 244.0.

3-(2-(methylsulfonyl)pyrimidin-4-yl)benzo[d]isoxazole (compound 7)

[0057]

[0058] Compound 6 (24.3 g, 0.1 mol) was dissolved in dichloromethane (300 mL), and m-chloroperoxybenzoic acid
(25.9 g, 0.15 mol) was added in batches under cooling in an ice water bath. After the completion of addition, the
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temperature was increased to room temperature to react overnight. Saturated sodium bicarbonate solution was added
into the reaction solution, which was stirred for 10 min, and then the liquid phases were separated. The organic phase
was washed once with saturated brine, dried over anhydrous sodium sulfate, filtered, and evaporated under reduced
pressure to obtain 24 g of white solid, which was used directly in the next reaction. MS (ESI) (m/z): [M+H]+ 276.0.

4-(benzo[d]isoxazol-3-yl)pyrimidin-2-amine (compound 8)

[0059]

[0060] Compound 7 (12 g, 0.044 mol) was added into a 250 mL sealed-tube reactor, and acetonitrile (100 mL) and
ammonia water (30 mL) were added. The temperature was increased to 70 °C to react overnight. The reaction solution
was cooled, and filtered to obtain 6 g of white solid. 1H NMR (400 MHz, CDCl3): δ 8.52-8.50 (m, 2H), 7.70-7.62 (m, 2H),
7.53 (d, J = 5.1 Hz, 1H), 7.46-7.42 (m, 1H), 5.30 (s, 2H); MS (ESI) (m/z): [M+H]+ 213.1.

1-bromo-4-fluoro-2-methoxy-5-nitrobenzene (compound 10)

[0061]

[0062] Compound 9 (15 g, 0.073 mol) was dissolved in concentrated sulfuric acid (150 mL), and potassium nitrate
(7.4 g, 0.073 mol) was slowly added under cooling in an ice-salt bath. After the completion of addition, the temperature
was increased to room temperature to react for 1 h. The reaction solution was poured slowly into ice water, stirred to
precipitate solids, and filtered. The filter cake was washed twice with water, and oven-dried to obtain 13.2 g of grey solid.
MS (ESI) (m/z): [M+H]+ 250.9.

N1-(4-bromo-5-methoxy-2-nitrophenyl)-N1,N2,N2-trimethylethane-1,2-diamine (compound 11a)

[0063]

[0064] Compound 10 (15 g, 0.06 mol) was dissolved in acetonitrile (150 mL), and N,N,N’-trimethylethylenediamine
(6.74 g, 0.066 mol) and potassium carbonate(16.56 g, 0.12 mol) were added. The reaction system was heated to reflux
and react overnight. The reaction solution was cooled to room temperature and filtered. The filter cake was washed
twice with dichloromethane. The filtrates were combined, evaporated under reduced pressure, and subjected to column
chromatography to obtain 15 g of yellow oily liquid. 1H NMR (400 MHz, CDCl3): δ 8.10 (s, 1H), 6.62 (s, 1H), 3.94 (s, 3H),
3.33 (t, J = 6.9 Hz, 2H), 2.89 (s, 3H), 2.57 (t, J = 6.9 Hz, 2H), 2.26 (s, 6H); MS (ESI) (m/z): [M+H]+ 332.1.

N1-(4-(benzo[d]isoxazol-3-yl)pyrimidin-2-yl)-N4-(2-(dimethylamino)ethyl)-2-methoxy-N4-methyl-5-nitrobenzene-1,4-di-
amine (compound 12a)

[0065]
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[0066] Compound 8 (100 mg, 0.47 mmol) was dissolved in toluene (10 mL), and compound 11a (236 mg, 0.71 mmol),
potassium tert-butoxide (162 mg, 1.44 mmol), 2-dicyclohexylphosphino-2,4,6-triisopropylbiphenyl (X-Phos) (448 mg,
0.94 mmol), and tris(dibenzylideneacetone)dipalladium (431 mg, 0.47 mmol) were added. After the air was replaced
with nitrogen for three times, the temperature was raised to 90 °C to react overnight. The reaction solution was cooled
to room temperature and filtered. The filter cake was washed twice with dichloromethane. The filtrates were combined,
evaporated under reduced pressure, and subjected to column chromatography to obtain 60 mg of yellow power. 1H
NMR (400 MHz, CDCl3): δ 9.04 (s, 1H), 8.61 (d, J = 4.7 Hz, 1H), 8.52 (d, J = 7.6 Hz, 1H), 7.70-7.63(m, 4H), 7.51-7.47
(m, 1H), 6.76 (s, 1H), 4.02 (s, 3H), 3.37 (m, 2H), 2.91 (s, 3H), 2.69 (m, 2H), 2.36 (s, 6H); MS (ESI) (m/z): [M+H]+ 464.2.

N4-(4-(4-(benzo[d]isoxazol-3-yl)pyrimidin-2-yl)-N1-(2-(dimethylamino)ethyl)-5-methoxy-N1-toluene-1,2,4-triamine 
(compound 13a)

[0067]

[0068] Compound 12a (60 mg, 0.13 mmol) was dissolved in ethanol (9 mL) and water (3 mL), and reduced iron power
(43 mg, 0.77 mmol) and ammonium chloride (5 mg, 0.09 mmol) were added. The reaction system was heated to reflux
and reacted for 2 h. The reaction solution was cooled to room temperature and filtered. The filtrate was adjusted to
alkaline with saturated potassium carbonate, and extracted twice with dichloromethane. The organic phases were com-
bined, washed once with saturated brine, dried over anhydrous sodium sulfate, filtered, evaporated under reduced
pressure, and scraped to obtain 40 mg of yellow power. MS (ESI) (m/z): [M+H]+ 434.2.

Example 1: N-(5-((4-(benzo[d]isoxazol-3-yl)pyrimidin-2-yl)amino)-4-(difluoromethoxy)-2-((2-(dimethylamino)ethyl)(me-
thyl)amino)phenyl)acrylamide (compound 14a)

[0069]

[0070] Compound 13a (40 mg, 0.14 mmol) was dissolved in dichloromethane (10 mL) and tert-butanol (1 mL), and
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDCI, 35 mg, 0.28 mmol), triethylamine (19 mg, 0.28
mmol), and acrylic acid (13 mg, 0.28 mmol) were added under cooling in an ice-salt bath. After addition was complete,
the temperature was increased to room temperature to react for 2 h. Saturated potassium carbonate solution was added
into the reaction solution, stirred for 10 min, and the liquid phases were separated. The organic phase was dried,
evaporated, and purified by preparative chromatography to obtain 8 mg of light yellow solid. 1H NMR (400 MHz, CDCl3):
δ 10.23 (s, 1H), 9.50 (s, 1H), 8.69 (d, J = 5.0 Hz, 1H), 8.57 (d, J = 8.0 Hz, 1H), 7.68-7.57 (m, 4H), 7.38-7.29 (m, 1H),
6.85 (s, 1H), 6.45-6.28 (m, 2H), 5.71 (m, 1H), 3.93 (s, 3H), 2.96-2.88 (m, 2H), 2.75 (s, 3H), 2.39-2.28 (m, 8H); MS (ESI)
(m/z): [M+H]+ 488.2.
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1-(4-bromo-5-methoxy-2-nitrophenyl)-4-methylpiperazine (compound 11b)

[0071]

[0072] Compound 11b was prepared in the same manner as compound 11a, except that 4-methylpiperazine was used
instead of N,N,N’-trimethylethylenediamine. 1H NMR (400 MHz, CDCl3): δ 8.23 (s, 1H), 6.52 (s, 1H), 3.98 (s, 3H),
3.20-3.10 (m, 4H), 2.69-2.59 (m, 4H), 2.40 (s, 3H); MS (ESI) (m/z): [M+H]+ 330.0.

4-(benzo[d]isoxazol-3-yl)-N-(2-methoxy-4-(4-methylpiperazin-1-yl)-5-nitrophenyl)pyrimidine-2-amine (compound 12b)

[0073]

[0074] Compound 8 (200 mg, 0.94 mmol) was dissolved in 1,4-dioxane (10 mL), and compound 11b (311 mg, 0.94
mmol), cesium carbonate (1.23 g, 3.77 mmol), 2-dicyclohexylphosphino-2,4,6-triisopropylbiphenyl (X-Phos) (270 mg,
0.57 mmol), and tris(dibenzylideneacetone)dipalladium (173 mg, 0.19 mmol) were added. After the air was replaced
with nitrogen for three times, the temperature was increased to 90 °C to react overnight. The reaction solution is cooled
to room temperature and filtered. The filter cake was washed twice with dichloromethane. The filtrates were combined,
evaporated under reduced pressure, and subjected to column chromatography to obtain 180 mg of red oily liquid. MS
(ESI) (m/z): [M+H]+ 462.2.

N1-(4-(benzo[d]isoxazol-3-yl)pyrimidin-2-yl)-6-methoxy-4-(4-methylpiperazin-1-yl)benzene-1,3-diamine (compound 
13b)

[0075]

[0076] Compound 13b was prepared in the same manner as compound 13a, except that compound 12b was used
instead of compound 12a. MS (ESI) (m/z): [M+H]+ 432.2.

Example 2: N-(5-((4-(benzo[d]isoxazol-3-yl)pyrimidin-2-yl)amino)-4-methoxy-2-(4-methylpiperazin-1-yl)phenyl)acryla-
mide (compound 14b)

[0077]
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[0078] Compound 14b was prepared in the same manner as compound 14a, except that compound 13b was used
instead of compound 13a. 1H NMR (400 MHz, CDCl3): δ 9.45 (s, 1H), 8.68 (d, J = 5.0 Hz, 1H), 8.56-8.54 (m, 2H),
7.68-7.58 (m, 4H), 7.39-7.35 (m, 1H), 6.85 (s, 1H), 6.44-6.23 (m, 2H), 5.78 (d, J = 9.1 Hz, 1H), 3.93 (s, 3H), 2.99-2.98
(m, 4H), 2.69 (m, 4H), 2.45 (s, 3H); MS (ESI) (m/z): [M+H]+ 486.2.

1-(4-bromo-5-methoxy-2-nitrophenyl)-N,N-dimethylpiperidin-4-amine (compound 11c)

[0079]

[0080] Compound 11c was prepared in the same manner as compound 11a, except that N,N-dimethylpiperidin-4-
amine was used instead of N,N,N’-trimethylethylenediamine. 1H NMR (400 MHz, CDCl3) δ 8.22 (s, 1H), 6.51 (s, 1H),
3.97 (s, 3H), 3.38 (d, J= 12.4 Hz, 2H), 2.93-2.87 (m, 2H), 2.45-2.31 (m, 7H), 1.95-1.92(m, 2H), 1.84-1.74 (m, 2H); MS
(ESI) (m/z): [M+H]+ 358.1.

4-(benzo[d]isoxazol-3-yl)-N-(4-(4-(dimethylamino)piperidin-1-yl)-2-methoxy-5-nitrophenyl) pyrimidine-2-amine (com-
pound 12c)

[0081]

[0082] Compound 12c was prepared in the same manner as compound 12a, except that compound 11c was used
instead of compound 11a. 1H NMR (400 MHz, CDCl3): δ 9.18 (s, 1H), 8.66 (d, J = 5.1 Hz, 1H), 8.55 (d, J = 7.7 Hz, 1H),
7.78-7.63 (m, 4H), 7.55-7.50 (m, 1H), 6.67 (s, 1H), 4.05 (s, 3H), 3.42-3.36 (m, 2H), 2.94-2.78 (m, 2H), 2.37-2.35 (m,
7H), 1.96-1.83 (m, 4H); MS (ESI) (m/z): [M+H]+ 490.2.

N1-(4-(benzo[d]isoxazol-3-yl)pyrimidin-2-yl)-4-(4-(dimethylamino)piperidin-1-yl)-6-methoxyphenyl-1,3-diamine (com-
pound 13c)

[0083]
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[0084] Compound 13c was prepared in the same manner as compound 13a, except that compound 12c was used
instead of compound 12a. MS (ESI) (m/z): [M+H]+ 460.2.

Example 3: N-(5-((4-(benzo[d]isoxazol-3-yl)pyrimidin-2-yl)amino)-2-(4-(dimethylamino)piperidin-1-yl)-4-methoxyphe-
nyl)acrylamide (compound 14c)

[0085]

[0086] Compound 14c was prepared in the same manner as compound 14a, except that compound 13c was used
instead of compound 13a. 1H NMR (400 MHz, CDCl3): δ 9.39 (s, 1H), 8.65 (d, J = 5.0 Hz, 1H), 8.52 (d, J = 7.9 Hz, 1H),
8.41 (s, 1H), 7.75-7.53 (m, 4H), 7.36 (t, J = 7.4 Hz, 1H), 6.76 (s, 1H), 6.37-6.36(m, 2H), 5.78 -5.77 (m, 1H), 3.92 (s, 3H),
3.18-3.15 (m, 2H), 2.81-2.76(m, 3H), 2.67 (s, 6H), 2.25-2.22 (m, 2H), 1.98-1.96 (m, 2H); MS (ESI) (m/z): [M+H]+ 514.3.

(S)-1-(1-(4-bromo-5-methoxy-2-nitrophenyl)pyrrolidin-2-yl)-N,N-dimethylmethanamine (compound 11d)

[0087]

[0088] Compound 11d was prepared in the same manner as compound 11a, except that (S)-N,N-dimethyl-1-(pyrrolidin-
2-yl)-methanamine was used instead of N,N,N’-trimethylethylenediamine. 1H NMR (400 MHz, CDCl3): δ 8.12 (s, 1H),
6.71 (s, 1H), 3.95 (s, 3H), 3.62-3.55 (m, 1H), 2.72-2.61 (m, 2H), 2.49-2.23 (m, 8H), 2.09-1.71 (m, 4H); MS (ESI) (m/z):
[M+H]+ 359.1.

(S)-4-(benzo[d]isoxazol-3-yl)-N-(4-(2-((dimethylamino)methyl)pyrrolidin-1-yl)-2-methoxy-5-nitrophenyl)pyrimidine-2-
amine (compound 12d)

[0089]
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[0090] Compound 12d was prepared in the same manner as compound 12a, except that compound 11d was used
instead of compound 11a. MS (ESI) (m/z): [M+H]+ 490.2.

(S)-N1-(4-(benzo[d]isoxazol-3-yl)pyrimidin-2-yl)-4-(2-((dimethylamino)methyl)pyrrolidin -1-yl)-6-methoxyphenyl-1,3-di-
amine (compound 13d)

[0091]

[0092] Compound 13d was prepared in the same manner as compound 13a, except that compound 12d was used
instead of compound 12a. MS (ESI) (m/z): [M+H]+ 460.2.

Example 4: (S)-N-(5-((4-(benzo[d]isoxazol-3-yl)pyrimidin-2-yl)amino)-2-(2-((dimethylamino)methyl)pyrrolidin-1 -yl)-4-
methoxyphenyl)acrylamide (compound 14d)

[0093]

[0094] Compound 14d was prepared in the same manner as compound 14a, except that compound 13d was used
instead of compound 13a. 1H NMR (400 MHz, CDCl3); δ 12.02 (s, 1H), 9.55 (s, 1H), 9.29 (s, 1H), 8.66 (d, J = 5.0 Hz,
1H), 8.54 (d, J = 8.0 Hz, 1H), 7.73-7.53 (m, 4H), 7.45 (m, 1H), 6.72 (s, 1H), 6.37 (d, J = 16.1 Hz, 1H), 5.72 (d, J = 11.4
Hz, 1H), 3.94 (s, 3H), 2.97 (m , 1H), 2.83-2.20 (m, 8H), 2.13-1.60 (m, 4H); MS (ESI) (m/z): [M+H]+ 514.3.

2-(4-bromo-5-methoxy-2-nitrophenyl)-5-methyl-2,5-diazaspiro[3.4]octane (compound 11e)

[0095]

[0096] Compound 11e was prepared in the same manner as compound 11a, except that 5-methyl-2,5-diazaspiro[3.4]
octane was used instead of N,N,N’-trimethylethylenediamine. 1H NMR (400 MHz, CDCl3): δ 8.16 (s, 1H), 5.97 (s, 1H),
4.15 (d, J = 9.2 Hz, 2H), 3.96 (s, 3H), 3.75 (d, J = 9.2 Hz, 2H), 2.77 (t, J = 7.2 Hz, 2H), 2.50 (s, 3H), 2.15-2.11 (m, 2H),
1.88-1.75 (m, 2H); MS (ESI) (m/z): [M+H]+ 357.1.

4-(benzo[d]isoxazol-3-yl)-N-(2-methoxy-4-(5-methyl-2,5-diazaspiro[3.4]oct-2-yl)-5-nitrop henyl)pyrimidine-2-amine 
(compound 12e)

[0097]
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[0098] Compound 12e was prepared in the same manner as compound 12a, except that compound 11e was used
instead of compound 11a. MS (ESI) (m/z): [M+H]+ 488.2.

N1-(4-(benzo[d]isoxazol-3-yl)pyrimidin-2-yl)-6-methoxy-4-(5-methyl-2,5-diazaspiro[3.4] oct-2-yl)benzene-1,3-diamine 
(compound 13e)

[0099]

[0100] Compound 13e was prepared in the same manner as compound 13a, except that compound 12e was used
instead of compound 12a. MS (ESI) (m/z): [M+H]+ 458.2.

Example 5: N-(5-((4-(benzo[d]isoxazol-3-yl)pyrimidin-2-yl)amino)-4-methoxy-2-(5-methyl-2,5-diazaspiro[3.4]oct-2-
yl)phenyl)acrylamide (compound 14e)

[0101]

[0102] Compound 14e was prepared in the same manner as compound 14a, except that compound 13e was used
instead of compound 13a. 1H NMR (400 MHz, CDCl3): δ 8.58 (d, J = 5.0 Hz, 1H), 8.55-8.23 (m, 2H), 7.72-7.51 (m, 4H),
7.48-7.38 (m, 1H), 7.18-6.91 (m, 1H), 6.53-6.14 (m, 3H), 5.78-5.64 (m, 1H), 4.10-4.06 (m, 2H), 3.98-3.95 (m, 3H),
3.77-3.71 (m, 2H), 2.93-2.76 (m, 2H), 2.60-2.52 (m, 3H), 2.28-2.12 (m, 2H), 1.89-1.84 (m, 2H); MS (ESI) (m/z): [M+H]
+ 512.2.
[0103] The synthesis route of compounds 21a-21f is as shown in scheme 2:
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1-bromo-2-(difluoromethoxy)-4-fluorobenzene (compound 16)

[0104]

[0105] Compound 15 (80 g, 0.42 mol) was dissolved in DMF (800 mL), and sodium carbonate (266 g, 2.5 mol) was
added. The temperature was increased to 90 °C. Chlorodifluoroacetic acid (191 g, 1.46 mol) was added dropwise. After
the completion of addition, temperature was maintained at 90 °C to react overnight. The reaction solution is cooled to
room temperature, poured slowly into ice water, and extracted twice with ethyl acetate. The organic phases were com-
bined, washed once with saturated brine, dried over anhydrous sodium sulfate, and spin-dried to obtain 95 g of crude
product, which was used directly in the next reaction. 1H NMR (400 MHz, CDCl3): δ 7.62-7.58 (m, 1H), 7.04-7.01 (m,
1H), 6.93-6.88 (m, 1H), 6.57 (t, J = 72.8 Hz, 1H); MS (ESI) (m/z): [M+H]+ 240.9.

1-bromo-2-(difluoromethoxy)-4-fluoro-5-nitrobenzene (compound 17)

[0106]

[0107] Compound 17 was prepared in the same manner as compound 10, except that compound 16 was used instead
of compound 9. 1H NMR (400 MHz, CDCl3): δ 8.44 (d, J = 7.8 Hz, 1H), 7.25 (d, J = 11.1 Hz, 1H), 6.71 (t, J = 71.0 Hz,
1H); MS (ESI) (m/z): [M+H]+ 286.9.

N1-(4-bromo-5-(difluoromethoxy)-2-nitrophenyl)-N1,N2,N2-trimethylethane-1,2-diamine (compound 18a)

[0108]
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[0109] Compound 18a was prepared in the same manner as compound 11a, except that compound 17 was used
instead of compound 10. 1H NMR (400 MHz, CDCl3): δ 8.03 (s, 1H), 7.03 (s, 1H), 6.60 (t, J = 72.6 Hz, 1H), 3.33 (t, J =
6.8 Hz, 2H), 2.87 (s, 3H), 2.57 (t, J = 6.8 Hz, 2H), 2.28 (s, 6H); MS (ESI) (m/z): [M+H]+ 369.0.

N1-(4-(benzo[d]isoxazol-3-yl)pyrimidin-2-yl)-2-(difluoromethoxy)-N4-(2-(dimethylamino) ethyl)-N4-methyl-5-nitroben-
zene-1,4-diamine (compound 19a)

[0110]

[0111] Compound 19a was prepared in the same manner as compound 12a, except that compound 18a was used
instead of compound 11a. 1H NMR (400 MHz, CDCl3): δ 9.00 (s, 1H), 8.66 (d, J = 4.9 Hz, 1H), 8.45 (d, J = 7.7 Hz, 1H),
7.69-7.66 (m, 3H), 7.60-7.45 (m, 2H), 7.08 (s, 1H), 6.70 (t, J = 72.3 Hz, 1H), 3.30 (t, J = 7.0 Hz, 2H), 2.90 (s, 3H),
2.62-2.53 (m, 2H), 2.29 (s, 6H); MS (ESI) (m/z): [M+H]+ 500.2.

N4-(4-(benzo[d]isoxazol-3-yl)pyrimidin-2-yl)-5-(difluoromethoxy)-N’-(2-(dimethylamino) ethyl)-N1-toluene-1,2,4-tri-
amine (compound 20a)

[0112]

[0113] Compound 20a was prepared in the same manner as compound 13a, except that compound 19a was used
instead of compound 12a. 1H NMR (400 MHz, CDCl3): δ 8.61 (d, J = 5.0 Hz, 1H), 8.54 (d, J = 8.0 Hz, 1H), 7.90 (s, 1H),
7.73-7.60 (m, 3H), 7.49-7.44 (m, 2H), 6.94 (s, 1H), 6.49 (t, J = 74.4 Hz, 1H), 2.97 (t, J = 6.4 Hz, 2H), 2.72 (s, 3H), 2.46
(t, J = 6.4 Hz, 2H), 2.31 (s, 6H); MS (ESI) (m/z): [M+H]+ 470.2.

Example 6: N-(5-((4-(benzo[d]isoxazol-3-yl)pyrimidin-2-yl)amino)-4-(difluoromethoxy) -2-((2-(dimethylamino)ethyl)(me-
thyl)amino)phenyl)acrylamide (compound 21a)

[0114]
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[0115] Compound 21a was prepared in the same manner as compound 14a, except that compound 20a was used
instead of compound 13a. 1H NMR (400 MHz, CDCl3): δ 10.33 (s, 1H), 9.53 (s, 1H), 8.69 (d, J = 5.0 Hz, 1H), 8.48 (d, J
= 8.0 Hz, 1H), 7.67-7.57 (m, 3H), 7.45 (s, 1H), 7.34 (t, J = 7.5 Hz, 1H), 7.12 (s, 1H), 6.77-6.28 (m, 3H), 5.75-5.72 (m,
1H), 2.96-2.84 (m, 2H), 2.75 (s, 3H), 2.39-2.32(m, 8H); MS (ESI) (m/z): [M+H]+ 524.2.

1-(4-bromo-5-(difluoromethoxy)-2-nitrophenyl)-4-methylpiperazine (compound 18b)

[0116]

[0117] Compound 18b was prepared in the same manner as compound 11a, except that compound 17 was used
instead of compound 10 and 4-methylpiperazine was used instead of N,N,N’-trimethylethylenediamine. MS (ESI) (m/z):
[M+H]+ 366.0.

4-(benzo[d]isoxazol-3-yl)-N-(2-(difluoromethoxy)-4-(4-methylpiperazin-1-yl)-5-nitrophenyl) pyrimidine-2-amine (com-
pound 19b)

[0118]

[0119] Compound 19b was prepared in the same manner as compound 12a, except that compound 18b was used
instead of compound 11a. 1H NMR (400 MHz, CDCl3): δ 8.63 (d, J = 5.0 Hz, 1H), 8.53 (d, J = 8.0 Hz, 1H), 8.03 (s, 1H),
7.77-7.61 (m, 3H), 7.55 (s, 1H), 7.46 (t, J = 7.4 Hz, 1H), 6.97 (s, 1H), 6.52 (t, J = 74.0 Hz, 1H), 3.21 (m, 4H), 3.03 (m,
4H), 2.68 (s, 3H); MS (ESI) (m/z): [M+H]+ 498.2.

N1-(4-(benzo[d]isoxazol-3-yl)pyrimidin-2-yl)-6-(difluoromethoxy)-4-(4-methylpiperazin-1-yl)benzene-1,3-diamine (com-
pound 20b)

[0120]

[0121] Compound 20b was prepared in the same manner as compound 13a, except that compound 19b was used
instead of compound 12a. MS (ESI) (m/z): [M+H]+ 468.2.
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Example 7: N-(5-((4-(benzo[d]isoxazol-3-yl)pyrimidin-2-yl)amino)-4-(difluoromethoxy) -2-(4-methylpiperazin-1-yl)phe-
nyl)acrylamide (compound 21b)

[0122]

[0123] Compound 21b was prepared in the same manner as compound 14a, except that compound 20b was used
instead of compound 13a. 1H NMR (400 MHz, CDCl3): δ 9.48 (s, 1H), 8.69 (d, J = 5.0 Hz, 1H), 8.63 (s, 1H), 8.47 (d, J
= 8.0 Hz, 1H), 7.73-7.55 (m, 3H), 7.47 (s, 1H), 7.36 (t, J = 7.4 Hz, 1H), 7.11 (s, 1H), 6.80-6.25 (m, 3H), 5.82 (d, J = 9.8
Hz, 1H), 2.98 (m, 4H), 2.71 (m, 4H), 2.47 (s, 3H); MS (ESI) (m/z): [M+H]+ 522.2.

1-(4-bromo-5-(difluoromethoxy)-2-nitrophenyl)-N,N-dimethylazetidin-3-amine (compound 18c)

[0124]

[0125] Compound 18c was prepared in the same manner as compound 11a, except that compound 17 was used
instead of compound 10 and N,N-dimethylazetidin-3-amine was used instead of N,N,N’-trimethylethylenediamine. MS
(ESI) (m/z): [M+H]+ 366.1.

4-(benzo[d]isoxazol-3-yl)-N-(2-(difluoromethoxy)-4-(3-(dimethylamino) azetidin-1-yl)-5-nitrophenyl)pyrimidin-2-amine 
(compound 19c)

[0126]

[0127] Compound 19c was prepared in the same manner as compound 12a, except that compound 18c was used
instead of compound 11a. 1H NMR (400 MHz, CDCl3): δ 8.98 (s, 1H), 8.63 (s, 1H), 8.43 (d, J = 7.7 Hz, 1H), 7.78- 7.61
(m, 3H), 7.52-7.37 (m, 2H), 6.67 (t, J = 72.3 Hz, 1H), 6.45 (s, 1H), 4.14 (t, J = 7.7 Hz, 2H), 3.76-3.73 (m, 2H), 3.27-3.18
(m, 1H), 2.23 (s, 6H); MS (ESI) (m/z): [M+H]+ 498.2.

N1-(4-(benzo[d]isoxazol-3-yl)pyrimidin-2-yl)-6-(difluoromethoxy)-4-(3-(dimethylamino) azetidin-1-yl)benzene-1,3-di-
amine (compound 20c)

[0128]
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[0129] Compound 20c was prepared in the same manner as compound 13a, except that compound 19c was used
instead of compound 12a. MS (ESI) (m/z): [M+H]+ 468.2.

Example 8: N-(5-((4-(benzo[d]isoxazol-3-yl)pyrimidin-2-yl)amino)-4-(difluoromethoxy) -2-(3-(dimethylamino)azetidin-1-
yl)phenyl)acrylamide (compound 21c)

[0130]

[0131] Compound 21c was prepared in the same manner as compound 14a, except that compound 20c was used
instead of compound 13a. 1H NMR (400 MHz, CDCl3): δ 8.77 (s, 1H), 8.61 (d, J = 5.0 Hz, 1H), 8.41 (d, J = 7.9 Hz, 1H),
7.72-7.49 (m, 4H), 7.39-7.36 (m, 2H), 6.47-6.33 (m, 4H), 5.79 (d, J = 8.4 Hz, 1H), 3.94 (t, J = 6.6 Hz, 2H), 3.72 (t, J =
6.3 Hz, 2H), 3.26-3.14 (m, 1H), 2.28 (s, 6H); MS (ESI) (m/z): [M+H]+ 522.2.

1-(4-bromo-5-(difluoromethoxy)-2-nitrophenyl)-N,N-dimethylpiperidin-4-amine (compound 18d)

[0132]

[0133] Compound 18d was prepared in the same manner as compound 11a, except that compound 17 was used
instead of compound 10 and N,N-dimethylpiperidin-4-amine was used instead of N,N,N’-trimethylethylenediamine. MS
(ESI) (m/z): [M+H]+ 394.0.

4-(benzo[d]isoxazol-3-yl)-N-(2-(difluoromethoxy)-4-(4-(dimethylamino)piperidin-1-yl)-5-nitrophenyl)pyrimidine-2-amine 
(compound 19d)

[0134]
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[0135] Compound 19d was prepared in the same manner as compound 12a, except that compound 18d was used
instead of compound 11a. MS (ESI) (m/z): [M+H]+ 526.2.

N1-(4-(benzo[d]isoxazol-3-yl)pyrimidin-2-yl)-6-(difluoromethoxy)-4-(4-(dimethylamino) piperidin-1-yl)benzene-1,3-di-
amine (compound 20d)

[0136]

[0137] Compound 20d was prepared in the same manner as compound 13a, except that compound 19d was used
instead of compound 12a. MS (ESI) (m/z): [M+H]+ 496.2.

Example 9: N-(5-((4-(benzo[d]isoxazol-3-yl)pyrimidin-2-yl)amino)-4-(difluoromethoxy)-2-(4-(dimethylamino)piperidin-1-
yl)phenyl)acrylamide (compound 21d)

[0138]

[0139] Compound 21d was prepared in the same manner as compound 14a, except that compound 20d was used
instead of compound 13a. 1H NMR (400 MHz, CDCl3): δ 9.44 (s, 1H), 8.67 (d, J = 5.0 Hz, 1H), 8.55 (s, 1H), 8.45 (d, J
= 8.0 Hz, 1H), 7.75-7.55 (m, 3H), 7.47 (s, 1H), 7.35 (t, J = 7.4 Hz, 1H), 7.04 (s, 1H), 6.79- 6.31 (m, 3H), 5.83-5.80 (m,
1H), 3.17-3.14 (m, 2H), 2.83-2.66 (m, 3H), 2.63 (s, 6H), 2.24-2.21 (m, 2H), 2.01-1.93 (m, 2H); MS (ESI) (m/z): [M+H]+

550.2.

(S)-1-(1-(4-bromo-5-(difluoromethoxy)-2-nitrophenyl)pyrrolidin-2-yl)-N,N-dimethylmethanamine (compound 18e)

[0140]



EP 3 345 906 A1

24

5

10

15

20

25

30

35

40

45

50

55

[0141] Compound 18e was prepared in the same manner as compound 11a, except that compound 17 was used
instead of compound 10 and (S)-N,N-dimethyl-1-(pyrrolidin-2-yl)-methanamine was used instead of N,N,N’-trimethyl-
ethylenediamine. MS (ESI) (m/z): [M+H]+ 394.0.

(S)-4-(benzo[d]isoxazol-3-yl)-N-(2-(difluoromethoxy)-4-(2-((dimethylamino)methyl)pyrrolidin-1-yl)-5-nitrophenyl)pyrimi-
din-2-amine (compound 19e)

[0142]

[0143] Compound 19e was prepared in the same manner as compound 12a, except that compound 18e was used
instead of compound 11a. MS (ESI) (m/z): [M+H]+ 526.2.

(S)-N1-(4-(benzo[d]isoxazol-3-yl)pyrimidin-2-yl)-6-(difluoromethoxy)-4-(2-((dimethylamino) methyl)pyrrolidin-1-yl)ben-
zene-1,3-diamine (compound 20e)

[0144]

[0145] Compound 20e was prepared in the same manner as compound 13a, except that compound 19e was used
instead of compound 12a. MS (ESI) (m/z): [M+H]+ 496.2.

Example 10: (S)-N-(5-((4-(benzo[d]isoxazol-3-yl)pyrimidin-2-yl)amino) -4-(difluoromethoxy)-2-(2-((dimethylamino)me-
thyl)pyrrolidin-l-yl)phenyl)acrylamide (compound 21e)

[0146]

[0147] Compound 21e was prepared in the same manner as compound 14a, except that compound 20e was used
instead of compound 13a. 1H NMR (400 MHz, CDCl3): δ 9.87 (s, 1H), 9.31 (s, 1H), 8.66 (d, J = 5.1 Hz, 1H), 8.46 (d, J
= 8.0 Hz, 1H), 7.73-7.55 (m, 3H), 7.44-7.41 (m, 2H), 6.96 (s, 1H), 6.85-6.32 (m, 3H), 5.75 (d, J = 11.6 Hz, 1H), 3.83-3.52
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(m, 2H), 3.01-2.95 (m, 1H), 2.53 (s, 6H), 2.32-1.95 (m, 4H), 1.88-1.78 (m, 2H); MS (ESI) (m/z): [M+H]+ 550.2.

2-(4-bromo-5-(difluoromethoxy)-2-nitrophenyl)-5-methyl-2,5-diazaspiro[3.4]octane (compound 18f)

[0148]

[0149] Compound 18f was prepared in the same manner as compound 11a, except that compound 17 was used
instead of compound 10 and 5-methyl-2,5-diazaspiro[3.4]octane was used instead of N,N,N’-trimethylethylenediamine.
1H NMR (400 MHz, CDCl3): δ 8.12 (s, 1H), 6.84-6.36 (m, 2H), 4.15 (d, J = 9.2 Hz, 2H), 3.73 (d, J = 9.2 Hz, 2H), 2.79 (t,
J = 7.2 Hz, 2H), 2.51 (s, 3H), 2.21-2.05 (m, 2H), 1.86-1.79 (m, 2H); MS (ESI) (m/z): [M+H]+ 392.0.

4-(benzo[d]isoxazol-3-yl)-N-(2-(difluoromethoxy)-4-(5-methyl-2,5-diazaspiro[3.4]oct-2-yl)-5-nitrophenyl)pyrimidin-2-
amine (compound 19f)

[0150]

[0151] Compound 19f was prepared in the same manner as compound 12a, except that compound 18f was used
instead of compound 11a. MS (ESI) (m/z): [M+H]+ 524.2.

N1-(4-(benzo[d]isoxazol-3-yl)pyrimidin-2-yl)-6-(difluoromethoxy)-4-(5-methyl-2,5-diazaspiro [3.4]oct-2-yl)benzene-1,3-
diamine (compound 20f)

[0152]

[0153] Compound 20f was prepared in the same manner as compound 13a, except that compound 19f was used
instead of compound 12a. MS (ESI) (m/z): [M+H]+ 494.2.

Example 11: N-(5-((4-(benzo[d]isoxazol-3-yl)pyrimidin-2-yl)amino) -4-(difluoromethoxy)-2-(5-methyl-2,5-diazaspiro[3.4]
oct-2-yl)phenyl)acrylamide (compound 21f)

[0154]
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[0155] Compound 21f was prepared in the same manner as compound 14a, except that compound 20f was used
instead of compound 13a. 1H NMR (400 MHz, CDCl3): δ 8.67 (s, 1H), 8.60 (d, J = 5.0 Hz, 1H), 8.41 (d, J = 7.6 Hz, 1H),
7.72-7.48 (m, 4H), 7.48-7.36 (m, 2H), 6.81-6.30 (m, 4H), 5.79 (m, 1H), 4.10 (d, J = 8.0 Hz, 2H), 3.71 (d, J = 7.7 Hz, 2H),
2.93 (m, 2H), 2.64 (s, 3H), 2.31-2.17 (m, 2H), 1.91-1.90 (m, 2H); MS (ESI) (m/z): [M+H]+ 548.2.
[0156] The synthesis route of compounds 31a-31f is as shown in Scheme 3:

1-methyl-3-(tributyltin)-1H-pyrrolo[3,2-b]pyridine (compound 25)

[0157]

[0158] 3-bromo-1-methyl-1H-pyrrolo[3,2-b]pyridine (compound 24, synthesized with reference to Bioorganic and Me-
dicinal Chemistry Letters, 2014, 24, 3238-3242) (2.4 g, 11.4 mmol) was dissolved in dry THF (60 mL), and n-butyllithium
(2.5 M n-hexane solution, 5.0 mL, 12.5 mmol) was added dropwise at -70 °C. After the completion of addition, the
temperature of the system was maintained at -70 °C, and stirring continued for 30 min. Then tributyltin chloride (4.06 g,
12.5 mmol) was added dropwise at the same temperature. After the completion of addition, the temperature was increased
slowly to room temperature, and the mixture was stirred for 3 h. 500 mL ethyl acetate was added, and the organic phase
was washed with water and saturated brine sequentially. After drying and concentration, the crude product was obtained
as a yellow oily liquid (5.4 g, purity 70%). This crude product could be used directly in the next reaction without purification.

3-(2-chloropyrimidin-4-yl)-1-methyl-1H-pyrrolo[3,2-b]pyridine (compound 26)

[0159]

[0160] Compound 25 (5.4 g, purity 70%, 9.0 mmol) was dissolved in DMF (70 mL), and 2,4-dichloropyrimidine (1.34
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g, 9.0 mmol), lithium chloride (1.89 g, 45.0 mmol), and bis(triphenylphosphino)dichloropalladium (320 mg, 0.45 mmol)
were added sequentially. The system was replaced three times with nitrogen, and heated to 100 °C to react for 16 h.
After the system was cooled to room temperature, a large quantity of ethyl acetate was added. The organic phase was
washed with water and saturated brine sequentially. The organic phase was dried and concentrated, and was purified
over a column to obtain the crude product as a light yellow solid (500 mg, purity 80%), which could be used directly in
the next reaction without purification. MS (ESI) (m/z): [M+H]+ 245.0.

N-(4-fluoro-2-methoxy-5-nitrophenyl)-4-(1-methyl-1H-pyrrolo[3,2-b]pyridin-3-yl)pyrimidin-2-amine (compound 28)

[0161]

[0162] Compound 26 (500 mg, purity 80%, 1.64 mmol) was dissolved in sec-pentanol (20 mL), and p-toluene sulfonic
acid (420 mg, 2.46 mmol) and compound 27 (310 mg,1.64 mmol) were added sequentially. The mixture was heated to
110 °C to react for 18 h. After the completion of reaction, the system was cooled to room temperature and stirring was
continued for 30 min before filtration. The precipitated solid was washed with a small amount of sec-pentanol to obtain
undried yellow crude product compound. The crude product was slurried with an appropriate amount of acetonitrile and
filtered to obtain the light yellow solid compound (650 mg). MS (ESI) (m/z): [M+H]+ 395.1.

N1-(2-(dimethylamino)ethyl)-5-methoxy-N1-methyl-N4-(4-(1-methyl-1H-pyrrolo[3,2-b]pyridin-pyrimidin-2-yl)-2-nitroben-
zene-1,4-diamine (compound 29a)

[0163]

[0164] N,N-diisopropylethylamine (280 mg, 2.14 mmol) and N,N,N’-trimethylethylenediamine (202 mg, 1.98 mmol)
were added sequentially to a solution of compound 28 (650 mg, 1.65 mmol) in N,N-dimethylacetamide (15 mL) at room
temperature. The mixture was heated to 70 °C to react for 6 hours. After the completion of reaction, ethyl acetate and
water was added. The mixture was fully stirred and filtered over celite. The organic phase was washed several times
with saturated brine, and dried and concentrated to obtain compound 29a as a dark red solid (450 mg, 57%). 1H NMR
(400 MHz, CDCl3): δ 9.77 (s, 1H), δ 8.65 (s, 1H), 8.64-8.60 (m, 1H), 8.46 (d, J = 5.2 Hz, 1H), 8.26 (d, J = 5.2 Hz, 1H),
7.72-7.68 (m, 1H), 7.56 (s, 1H), 7.24-7.20 (m, 1H), 6.67 (s, 1H), 3.99 (s, 6H), 3.30 (t, J = 7.2 Hz, 2H), 3.01 (s, 3H), 2.58
(t, J = 7.2 Hz, 2H), 2.27 (s, 6H); MS (ESI) (m/z): MS (ESI) (m/z): [M+H]+ 477.2.

N1-(2-(dimethylamino)ethyl)-5-methoxy-N1-methyl-N4-(4-(1-methyl-1H-pyrrolo[3,2-b] pyridin-3-yl)pyrimidin-2-yl)ben-
zene-1,2,4-triamine (compound 30a)

[0165]
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[0166] Compound 29a (450 mg, 0.95 mmol) was dissolved in ethanol (18 mL)/H2O (6 mL), and iron powder (300 mg,
5.70 mmol) and ammonium chloride (36 mg, 0.67 mmol) were added. The reaction system was heated to reflux and
react for 2 h. After the completion of reaction, the reactant was poured into a solution of dichloromethane: methanol =
10: 1, and an appropriate amount of water was added and stirred. The mixture was filtered over celite. The organic
phase was dried and concentrated, and purified by column chromatography (dichloromethane: methanol = 100: 1 to 10:
1) to obtain a light yellow solid 30a (200 mg, 47%). 1H NMR (400 MHz, CDCl3): δ 8.62 (dd, J = 4.8, 1.6 Hz, 1H), 8.45
(d, J = 5.2 Hz, 1H), 8.23 (s, 1H), 8.17 (d, J = 5.2 Hz, 1H), 8.15 (s, 1H), 7.69-7.65 (m, 1H), 7.58 (s, 1H), 7.24-7.18 (m,
1H), 6.70 (s, 1H), 3.89 (s, 3H), 3.84 (s, 3H), 3.04 (t, J = 7.2 Hz, 2H), 2.68 (s, 3H), 2.50 (t, J = 7.2 Hz, 2H), 2.34 (s, 6H);
MS (ESI) (m/z): [M+H]+ 447.2.

Example 12: N-(2-((2-(dimethylamino)ethyl)(methyl)amino)-4-methoxy-5-((4-(1-methyl-1H-pyrrolo[3,2-b]pyridin-3-yl)py-
rimidin-2-yl)amino)phenyl)acrylamide (compound 31a)

[0167]

[0168] Compound 30a (120 mg, 0.27 mmol) was dissolved in dichloromethane (10 mL)/tert-butanol (1 mL), and tri-
ethylamine (50 mg, 0.54 mmol), EDCI (100mg, 0.54mmol), and acrylic acid (40 mg, 0.54 mmol) were added sequentially
at 0-5 °C. The mixture was stirred at room temperature for 2 h, and an appropriate amount of ethyl acetate was added.
The organic phase was washed with water. The organic phase was dried and concentrated, and purified by column
chromatography to obtain a whitish solid 31a (80 mg, 59%). 1H NMR (400 MHz, CDCl3): δ 10.24 (bs, 1H), 9.94 (s, 1H),
9.56 (bs, 1H), 8.61-8.57 (m, 1H), 8.42 (d, J = 5.2 Hz, 1H), 8.24 (d, J = 5.2 Hz, 1H), 7.77 (s, 1H), 7.70-7.65 (m, 1H),
7.21-7.15 (m, 1H), 6.80 (s, 1H), 6.50-6.34 (m, 2H), 5.72 (m, 1H), 4.04 (s, 3H), 3.89 (s, 3H), 2.90 (t, J = 7.2 Hz, 2H), 2.71
(s, 3H), 2.30-2.22 (m, 8H); MS (ESI) (m/z): [M+H]+ 501.3.

N-(2-methoxy-4-(4-methylpiperazin-1-yl)-5-nitrophenyl)-4-(1-methyl-1H-pyrrolo[3,2-b] pyridin-3-yl)pyrimidin-2-amine 
(compound 29b)

[0169]

[0170] Compound 29b was prepared in the same manner as compound 29a, except that 4-methylpiperazine was used
instead of N,N,N’-trimethylethylenediamine, MS (ESI) (m/z): [M+H]+ 475.1.

6-methoxy-N1-(4-(1-methyl-1H-pyrrolo[3,2-b]pyridin-3-yl)pyrimidin-2-yl)-4-(4-methylpiperazin-1-yl)benzene-1,3-di-
amine (compound 30b)

[0171]
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[0172] Compound 30b was prepared in the same manner as compound 30a, except that compound 29b was used
instead of compound 29a. 1H NMR (400 MHz, CDCl3): δ 8.63-8.59 (m, 1H), 8.44 (d, J = 5.2 Hz, 1H), 8.22 (s, 1H), 8.17
(d, J = 5.2 Hz, 1H), 8.15 (s, 1H), 7.70-7.64 (m, 1H), 7.56 (s, 1H), 7.24-7.18 (m, 1H), 6.71 (s, 1H), 3.89 (s, 3H), 3.84 (s,
3H), 2.94 (m, 4H), 2.58 (m, 4H), 2.37 (s, 3H); MS (ESI) (m/z): [M+H]+ 445.2.

Example 13: N-(4-methoxy-5-((4-(1-methyl-1H-pyrrolo[3,2-b]pyridin-3-yl) pyrimidin-2-yl)amino)-2-(4-methylpiperazin-1-
yl)phenyl)acrylamide (compound 31b)

[0173]

[0174] Compound 31b was prepared in the same manner as compound 31a, except that compound 30b was used
instead of compound 30a. 1H NMR (400 MHz, CDCl3): δ 9.91 (bs, 1H), 9.47 (s, 1H), 8.80 (bs, 1H), 8.59-8.55 (m, 1H),
8.42 (d, J= 5.2 Hz, 1H), 8.24 (d, J= 5.2 Hz, 1H), 7.77 (s, 1H), 7.67-7.63 (m, 1H), 7.20-7.16 (m, 1H), 6.80 (s, 1H), 6.48-6.30
(m, 2H), 5.78 (m, 1H), 4.02 (s, 3H), 3.88 (s, 3H), 2.92 (m, 4H), 2.62 (m, 4H), 2.41 (s, 3H); MS (ESI) (m/z): [M+H]+ 499.2.

N-(4-(3-(dimethylamino)azetidin-1-yl)-2-methoxy-5-nitrophenyl)-4-(1-methyl-1H-pyrrolo [3,2-b]pyridin-3-yl)pyrimidin-2-
amine (compound 29c)

[0175]

[0176] Compound 29c was prepared in the same manner as compound 29a, except that N,N-dimethylazetidin-3-amine
was used instead of N,N,N’-trimethylethylenediamine. 1H NMR (400 MHz, CDCl3): δ 9.82 (s, 1H), 8.73 (s, 1H), 8.64 (d,
J = 4.4 Hz, 1H), 8.47 (d, J = 5.1 Hz, 1H), 8.27 (d, J = 5.2 Hz, 1H), 7.73 (d, J = 8.1 Hz, 1H), 7.54 (s, 1H), 7.26-7.23 (m,
1H), 6.07 (s, 1H), 4.22 (t, J = 7.6 Hz, 2H), 4.01 (s, 6H), 3.80-3.72 (m, 2H), 3.25-3.22 (m, 1H), 2.25 (s, 6H); MS (ESI)
(m/z): [M+H]+ 475.2.

4-(3-(dimethylamino)azetidin-1-yl)-6-methoxy-N1-(4-(1-methyl-1H-pyrrolo[3,2-b]pyridin-3-yl)pyrimidin-2-yl)benzene-
1,3-diamine (compound 30c)

[0177]

[0178] Compound 30c was prepared in the same manner as compound 30a, except that compound 29c was used
instead of compound 29a. MS (ESI) (m/z): [M+H]+ 445.2.
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Example 14: N-(2-(3 -(dimethylamino)azetidin-1 -yl)-4-methoxy-5-((4-(1-methyl-1H-pyrrolo[3,2-b]pyridin-3-yl)pyrimidin-
2-yl)amino)phenyl)acrylamide (compound 31c)

[0179]

[0180] Compound 31c was prepared in the same manner as compound 31a, except that compound 30c was used
instead of compound 30a. 1H NMR (400 MHz, CDCl3): δ 9.40 (s, 1H), 9.23 (s, 1H), 8.60 (d, J = 4.5 Hz, 1H), 8.42 (d, J
= 5.2 Hz, 1H), 8.21 (d, J = 5.2 Hz, 1H), 7.76 (s, 1H), 7.67 (d, J = 8.0 Hz, 1H), 7.62 (s, 1H), 7.21-7.18 (m, 1H), 6.56-6.40
(m, 3H), 5.80-5.78 (m, 1H), 4.01 (s, 3H), 3.92 (s, 3H), 3.88 (t, J = 6.8 Hz, 2H), 3.64 (t, J= 6.5 Hz, 2H), 3.17-3.11 (m, 1H),
2.24 (s, 6H); MS (ESI) (m/z): [M+H]+ 499.2.

N-(4-(4-(dimethylamino)piperidin-1-yl)-2-methoxy-5-nitrophenyl)-4-(1-methyl-1H-pyrrolo [3,2-b]pyridin-3-yl)pyrimidin-2-
amine (compound 29d)

[0181]

[0182] Compound 29d was prepared in the same manner as compound 29a, except that N,N-dimethylpiperidin-4-
amine was used instead of N,N,N’-trimethylethylenediamine. 1H NMR (400 MHz, CDCl3): δ 9.86 (s, 1H), 8.67 (s, 1H),
8.63-8.58 (m, 1H), 8.46 (d, J = 5.2 Hz, 1H), 8.26 (d, J = 5.2 Hz, 1H), 7.73-7.67 (m, 1H), 7.56 (s, 1H), 7.24-7.18 (m, 1H),
6.59 (s, 1H), 3.99 (s, 3H), 3.98 (s, 3H), 3.38 (m, 2H), 2.85 (m, 2H), 2.48-2.22 (m, 7H), 1.98-1.74 (m, 4H); MS (ESI) (m/z):
[M+H]+ 503.2.

4-(4-(dimethylamino)piperidin-1-yl)-6-methoxy-N1-(4-(1-methyl-1H-pyrrolo[3,2-b]pyridin-3-yl)pyrimidin-2-yl)benzene-
1,3-diamine (compound 30d)

[0183]

[0184] Compound 30d was prepared in the same manner as compound 30a, except that compound 29d was used
instead of compound 29a. 1H NMR (400 MHz, CDCl3): δ 8.63-8.59 (m, 1H), 8.45 (d, J = 5.2 Hz, 1H), 8.23 (s, 1H), 8.17
(d, J = 5.2 Hz, 1H), 8.14 (s, 1H), 7.70-7.65 (m, 1H), 7.54 (s, 1H), 7.24-7.18 (m, 1H), 6.67 (s, 1H), 3.89 (s, 3H), 3.84 (s,
3H), 3.18 (m, 2H), 2.68-2.60 (m, 2H), 2.34 (s, 6H), 2.28 (m, 1H), 1.95 (m, 2H), 1.68 (m, 2H); MS (ESI) (m/z): [M+H]+ 473.2.
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Example 15: N-(2-(4-(dimethylamino)piperidin-1-yl)-4-methoxy-5-((4-(1-methyl-1H-pyrrolo[3,2-b]pyridin-3-yl)pyrimidin-
2-yl)amino)phenyl)acrylamide (compound 31d)

[0185]

[0186] Compound 31d was prepared in the same manner as compound 31a, except that compound 30d was used
instead of compound 30a. 1H NMR (400 MHz, CDCl3): δ 9.89 (bs, 1H), 9.48 (s, 1H), 8.77 (bs, 1H), 8.61-8.57 (m, 1H),
8.42 (d, J = 5.2 Hz, 1H), 8.24 (d, J = 5.2 Hz, 1H), 7.74 (s, 1H), 7.69-7.65 (m, 1H), 7.21-7.15 (m, 1H), 6.76 (s, 1H),
6.44-6.30 (m, 2H), 5.78 (m, 1H), 4.02 (s, 3H), 3.89 (s, 3H), 3.03 (m, 2H), 2.74 (m, 2H), 2.36 (s, 6H), 2.19 (m, 1H), 2.04
(m, 2H), 1.64 (m, 2H); MS (ESI) (m/z): [M+H]+ 527.2.

(S)-N-(4-(2-((dimethylamino)methyl)pyrrolidin-1-yl)-2-methoxy-5-nitrophenyl)-4-(1-methyl-1H-pyrrolo[3,2-b]pyridin-3-
yl)pyrimidin-2-amine (compound 29e)

[0187]

[0188] Compound 29e was prepared in the same manner as compound 29a, except that (S)-N,N-dimethyl-1-(pyrrolidin-
2-yl)-methanamine was used instead of N,N,N’-trimethylethylenediamine. MS (ESI) (m/z): [M+H]+ 503.2.

(S)-4-(2-((dimethylamino)methyl)pyrrolidin-1-yl)-6-methoxy-N1-(4-(1-methyl-1H-pyrrolo [3,2-b]pyridin-3-yl)pyrimidin-2-
yl)benzene-1,3-diamine (compound 30e)

[0189]

[0190] Compound 30e was prepared in the same manner as compound 30a, except that compound 29e was used
instead of compound 29a. MS (ESI) (m/z): [M+H]+ 473.3.

Example 16: (S)-N-(2-(2-((dimethylamino)methyl)pyrrolidin-1-yl)-4-methoxy-5-((4-(1-methyl-1H-pyrrolo[3,2-b]pyridin-3-
yl)pyrimidin-2-yl)amino)phenyl)acrylamide (compound 31e)

[0191]
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[0192] Compound 31e was prepared in the same manner as compound 31a, except that compound 30e was used
instead of compound 30a. 1H NMR (400 MHz, CDCl3): δ 9.83 (s, 1H), 9.43 (s, 1H), 9.39 (s, 1H), 8.65-8.56 (m, 1H), 8.43
(d, J = 5.2 Hz, 1H), 8.27 (d, J = 5.2 Hz, 1H), 7.75 (s, 1H), 7.73-7.67 (m, 1H), 7.22-7.19 (m, 1H), 7.06 (d, J = 28.2 Hz,
1H), 6.68 (s, 1H), 6.51- 6.46 (m, 1H), 5.79-5.76 (m, 1H), 4.02 (s, 3H), 3.91 (s, 3H), 3.75-3.66 (m, 1H), 2.93-2.81 (m, 2H),
2.65 (s, 6H), 2.40-2.21 (m, 2H), 2.19-1.89 (m, 4H); MS (ESI) (m/z): [M+H]+ 527.3.

N-(2-methoxy-4-(5-methyl-2,5-diazaspiro[3.4]oct-2-yl)-5-nitrophenyl)-4-(1-methyl-1H-pyrrolo [3,2-b]pyridin-3-yl)pyrimi-
din-2-amine (compound 29f)

[0193]

[0194] Compound 29f was prepared in the same manner as compound 29a, except that 5-methyl-2,5-diazaspiro[3.4]
octane was used instead of N,N,N’-trimethylethylenediamine. 1H NMR (400 MHz, CDCl3): δ 9.75 (s, 1H), 8.70 (s, 1H),
8.65-8.58 (m, 1H), 8.44 (d, J = 5.2 Hz, 1H), 8.24 (d, J = 5.2 Hz, 1H), 7.73-7.67 (m, 1H), 7.50 (s, 1H), 7.24-7.18 (m, 1H),
6.05 (s, 1H), 4.13 (m, 2H), 3.98 (s, 6H), 3.76 (m, 2H), 2.74 (m, 2H), 2.50 (s, 3H), 2.12 (m, 2H), 1.81 (m, 2H); MS (ESI)
(m/z): [M+H]+ 501.2.

6-methoxy-N1-(4-(1-methyl-1H-pyrrolo[3,2-b]pyridin-3-yl)pyrimidin-2-yl)-4-(5-methyl-2, 5-diazaspiro[3.4]oct-2-yl)ben-
zene-1,3-diamine (compound 30f)

[0195]

[0196] Compound 30f was prepared in the same manner as compound 30a, except that compound 29f was used
instead of compound 29a. 1H NMR (400 MHz, CDCl3): δ 8.63-8.59 (m, 1H), 8.44 (d, J= 5.2 Hz, 1H), 8.23 (s, 1H), 8.13
(d, J = 5.2 Hz, 1H), 8.05 (s, 1H), 7.70-7.64 (m, 1H), 7.43 (s, 1H), 7.22-7.17 (m, 1H), 6.35 (s, 1H), 4.13-3.54 (m, 10H),
2.76 (m, 2H), 2.53 (s, 3H), 2.20 (m, 2H), 1.82 (m, 2H); MS (ESI) (m/z): [M+H]+ 471.2.

Example 17: N-(4-methoxy-5-((4-(1-methyl-1H-pyrrolo[3,2-b] pyridin-3-yl)pyrimidin-2-yl)amino)-2-(5-methyl-2,5-diaza-
spiro[3.4]oct-2-yl)phenyl)acrylamide (compound 31f)

[0197]
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[0198] Compound 31f was prepared in the same manner as compound 31a, except that compound 30f was used
instead of compound 30a. 1H NMR (400 MHz, CDCl3): δ 9.22 (bs, 1H), 9.14 (s, 1H), 8.59-8.55 (m, 1H), 8.40 (d, J = 5.2
Hz, 1H), 8.18 (d, J = 5.2 Hz, 1H), 7.68-7.64 (m, 1H), 7.54 (s, 1H), 7.41 (s, 1H), 7.20-7.14 (m, 1H), 6.50-6.30 (m, 3H),
5.76 (m, 1H), 3.99 (s, 3H), 3.92 (m, 2H), 3.91 (s, 3H), 3.76-3.64 (m, 2H), 2.78-2.74 (m, 2H), 2.53 (s, 3H), 2.22-2.18 (m,
2H), 1.86-1.82 (m, 2H); MS (ESI) (m/z): [M+H]+ 525.2.
[0199] The synthesis route of compounds 39a-39f is as shown in Scheme 4:

2-(difluoromethoxy)-4-fluoro-1-nitrobenzene (compound 33)

[0200]

[0201] Compound 32 (10 g, 63.7 mmol) was dissolved in DMF (100 mL), uniformly stirred, and sodium carbonate
(40.5 g, 382.1 mmol) was added. After the mixture was heated to 90 °C in an oil bath, chlorodifluoroacetic acid (29.1 g,
223.0 mmol) was added slowly. The reaction was monitored by TLC and was complete after 1 h. As post-treatment, the
reaction solution was poured slowly into ice water (200 mL), and extracted with ethyl acetate (100mL, 2 times). The
organic phase was washed twice with saturate brine, dried over an appropriate amount of sodium sulfate, purified by
column chromatography, and finally yellow oily target product 33 (11 g, 83.44 %) was obtained. 1H NMR (400 MHz,
CDCl3): δ 8.08-8.04 (m, 1H), 7.21-7.09 (m, 2H), 6.88-6.48 (m, 1H); MS (ESI) (m/z): [M+H]+ 208.0.

2-(difluoromethoxy)-4-fluoro-1-anilline (compound 34)

[0202]

[0203] Compound 33 (11 g, 53.11 mmol) was dissolved in ethanol (100 mL), and Pd/C (2.2 g) was added. The system
was replaced 3 times with H2. Hydrogen was charged using a balloon of hydrogen, and the mixture was reacted overnight
at room temperature. As post-treatment, the mixture was filtered with suction through celite, and the filtrate was spin-
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dried directly to obtain relatively pure product 34 (9.0 g, 95.74 %) as a brown oil. 1H NMR (400 MHz, CDCl3) δ 6.89-6.83
(m, 1H), 6.83-6.71 (m, 2H), 6.70-6.31 (m, 1H), 3.59 (s, 2H); MS (ESI) (m/z): [M+H]+ 178.0.

2-(difluoromethoxy)-4-fluoro-5-nitroaniline (compound 35)

[0204]

[0205] Compound 34 (9 g, 50.8 mmol) was dissolved in concentrated sulfuric acid (100 mL), cooled in an ice water
bath, and potassium nitrate (5.14 g, 50.8 mmol) was added slowly. The reaction was complete in 1 h. The reaction
solution was poured into ice water to quench the reaction. The mixture was extracted with dichloromethane, dried over
sodium sulfate, and purified by column chromatography to obtain target product 35 (10.4 g, 92.15 %) as an orange-red
solid. MS (ESI) (m/z): [M+H]+ 223.0.

N-(2-(difluoromethoxy)-4-fluoro-5-nitrophenyl)-4-(1-methyl-1H-pyrrolo[3,2-b]pyridin-3-yl)pyrimidin-2-amine (compound 
36)

[0206]

[0207] Compound 26 (1.2 g, purity 60%, 2.95 mmol) was dissolved in sec-pentanol (30 mL), and p-toluene sulfonic
acid (760 mg, 4.4 mmol) and compound 35 (650 mg, 2.95 mmol) were added sequentially. The mixture was heated to
110 °C to react for 4 h. After the completion of reaction, the system was cooled to room temperature, and stirring was
continued for 30min before filtration. The solid precipitant was washed with a small amount of sec-pentanol to obtain
undried yellow crude product compound 36. The crude product was slurried with an appropriate amount of acetonitrile
and filtered to obtain compound 36 (800 mg, 63%) as a light yellow solid. MS (ESI) (m/z): [M+H]+ 431.1.

2-(difluoromethoxy)-N4-(2-(dimethylamino)ethyl)-N4-methyl-N1-(4-(1-methyl-1H-pyrrolo [3,2-b]pyridin-3-yl)pyrimidin-2-
yl)-5-nitrobenzene-1,4-diamine (compound 37a)

[0208]

[0209] N,N-diisopropylethylamine (233 mg, 1.80 mmol) and N,N,N’-trimethylethylenediamine (170 mg, 1.67 mmol)
were added sequentially to a solution of compound 36 (600 mg, 1.39 mmol) in N,N-dimethylacetamide (15 mL) at room
temperature. The mixture was heated to 80 °C to react for 2 h. After the completion of reaction, ethyl acetate and water
were added. The mixture was fully stirred and filtered over celite. The organic phase was washed several times with
saturated brine, dried and concentrated to obtain compound 37a (680 mg, 96%) as a dark red solid. 1H NMR (400 MHz,
CDCl3): δ 9.68 (s, 1H), 8.62-8.58 (m, 1H), 8.48 (s, 1H), 8.44 (d, J = 5.2 Hz, 1H), 8.28 (d, J = 5.2 Hz, 1H), 7.70-7.64 (m,
1H), 7.36 (s, 1H), 7.23-7.19 (m, 1H), 7.01 (s, 1H), 6.67 (t, J = 72 Hz, 1H), 3.95 (s, 3H), 3.23 (t, J = 7.2 Hz, 2H), 2.88 (s,
3H), 2.54 (t, J = 7.2 Hz, 2H), 2.26 (s, 6H); MS (ESI) (m/z): [M+H]+ 513.2.
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5-(difluoromethoxy)-N1-(2-(dimethylamino)ethyl)-N1-methyl-N4-(4-(1-methyl-1H-pyrrolo [3,2-b]pyridin-3-yl)pyrimidin-2-
yl)benzene-1,2,4-triamine) (compound 38a)

[0210]

[0211] Compound 37a (700 mg, 1.37 mmol) was dissolved in ethanol (15 mL)/H2O (5 mL), and iron powder (460 mg,
8.2 mmol) and ammonium chloride (50 mg, 0.96 mmol) were added. The reaction system was heated to reflux and
reacted for 2 h. After the completion of reaction, the reactant was poured into a solution of dichloromethane: methanol
= 10: 1, and an appropriate amount of water was added and stirred. The mixture was filtered over celite. The organic
phase was dried and concentrated, and purified by column chromatography to obtain a light yellow solid 38a (300 mg,
45%). 1H NMR (400 MHz, CDCl3): δ 8.63-8.59 (m, 1H), 8.45 (d, J = 5.2 Hz, 1H), 8.24-8.18 (m, 2H), 8.05 (s, 1H), 7.70-7.65
(m, 1H), 7.28 (s, 1H), 7.23-7.18 (m, 1H), 6.88 (s, 1H), 6.44 (t, J = 72 Hz, 1H), 3.89 (s, 3H), 2.95 (t, J = 7.2 Hz, 2H), 2.66
(s, 3H), 2.45 (t, J = 7.2 Hz, 2H), 2.30 (s, 6H); MS (ESI) (m/z): [M+H]+ 483.2.

Example 18: N-(4-(difluoromethoxy)-2-((2-(dimethylamino)ethyl) (methyl)amino)-5-((4-(1-methyl-1H-pyrrolo[3,2-b]pyri-
din-3-yl)pyrimidin-2-yl)amino)phenyl) acrylamide (compound 39a)

[0212]

[0213] Compound 38a (120 mg, 0.25 mmol) was dissolved in dichloromethane (10 mL)/tert-butanol (1 mL), and tri-
ethylamine (50 mg, 0.50 mmol), EDCI (96 mg, 0.50 mmol), and acrylic acid(36 mg, 0.50 mmol) were added sequentially
at 0-5 °C. The mixture was stirred for 2 h at room temperature, and an appropriate amount of ethyl acetate was added.
The organic phase was washed with water. The organic phase was dried and concentrated, and purified by column
chromatography to obtain a whitish solid 39a (60 mg, 45%). 1H NMR (400 MHz, CDCl3): δ 10.36 (bs, 1H), 10.01 (s, 1H),
9.47 (bs, 1H), 8.62-8.58 (m, 1H), 8.44 (d, J = 5.2 Hz, 1H), 8.30 (d, J = 5.2 Hz, 1H), 7.70-7.65 (m, 1H), 7.51 (s, 1H),
7.21-7.15 (m, 1H), 7.07 (s, 1H), 6.68-6.32 (m, 3H), 5.76 (m, 1H), 4.01 (s, 3H), 2.86 (t, J = 7.2 Hz, 2H), 2.70 (s, 3H),
2.32-2.22 (m, 8H); MS (ESI) (m/z): [M+H]+ 537.2.

N-(2-(difluoromethoxy)-4-(4-methylpiperazin-1-yl)-5-nitrophenyl)-4-(1-methyl-1H-pyrrolo [3,2-b]pyridin-3-yl)pyrimidin-2-
amine (compound 37b)

[0214]

[0215] Compound 37b was prepared in the same manner as compound 37a, except that 4-methylpiperazine was used
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instead of N,N,N’-trimethylethylenediamine. MS (ESI) (m/z): [M+H]+ 511.2.

6-(difluoromethoxy)-N1-(4-(1-methyl-1H-pyrrolo[3,2-b]pyridin-3-yl)pyrimidin-2-yl)-4-(4-methylpiperazin-1-yl)benzene-
1,3-diamine (compound 38b)

[0216]

[0217] Compound 38b was prepared in the same manner as compound 38a, except that compound 37b was used
instead of compound 37a. 1H NMR (400 MHz, CDCl3): δ 8.64-8.60 (m, 1H), 8.45 (d, J = 5.2 Hz, 1H), 8.24-8.18 (m, 2H),
8.09 (s, 1H), 7.71-7.67 (m, 1H), 7.27 (s, 1H), 7.22-7.18 (m, 1H), 6.88 (s, 1H), 6.43 (t, J = 72 Hz, 1H), 4.04 (bs, 2H), 3.91
(s, 3H), 2.92 (m, 4H), 2.58 (m, 4H), 2.37 (s, 3H); MS (ESI) (m/z): [M+H]+ 481.2.

Example 19: N-(4-(difluoromethoxy)-5-((4-(1-methyl-1H-pyrrolo[3,2-b]pyridin -3-yl)pyrimidin-2-yl)amino)-2-(4-methyl-
piperazin-1-yl)phenyl)acrylamide (compound 39b)

[0218]

[0219] Compound 39b was prepared in the same manner as compound 39a, except that compound 38b was used
instead of compound 38a. 1H NMR (400 MHz, CDCl3): δ 9.96 (bs, 1H), 9.38 (s, 1H), 8.85 (bs, 1H), 8.62-8.58 (m, 1H),
8.44 (d, J = 5.2 Hz, 1H), 8.32 (d, J = 5.2 Hz, 1H), 7.70-7.56 (m, 1H), 7.50 (s, 1H), 7.20-7.16 (m, 1H), 7.05 (s, 1H),
6.70-6.30 (m, 3H), 5.82 (m, 1H), 4.00 (s, 3H), 2.92 (m, 4H), 2.62 (m, 4H), 2.41 (s, 3H); MS (ESI) (m/z): [M+H]+ 535.2.

N-(2-(difluoromethoxy)-4-(3-(dimethylamino)azetidin-1-yl)-5-nitrophenyl)-4-(1-methyl-1 H-pyrrolo[3,2-b]pyridin-3-yl)py-
rimidin-2-amine (compound 37c)

[0220]

[0221] Compound 37c was prepared in the same manner as compound 37a, except that N,N-dimethylazetidin-3-amine
was used instead of N,N,N’-trimethylethylenediamine. 1H NMR (400 MHz, CDCl3): δ 9.81 (s, 1H), 8.65-8.63 (m, 1H),
8.62 (s, 1H), 8.48 (d, J = 5.2 Hz, 1H), 8.32 (d, J = 5.2 Hz, 1H), 7.74-7.71 (m, 1H), 7.34 (s, 1H), 7.27-7.23 (m, 1H), 6.66
(t, J = 72.4 Hz, 1H), 6.43 (s, 1H), 4.16 (t, J = 7.7 Hz, 2H), 4.00 (s, 3H), 3.76-3.72 (m, 2H), 3.28-3.18 (m, 1H), 2.24 (s,
6H); MS (ESI) (m/z): [M+H]+ 511.2.
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6-(difluoromethoxy)-4-(3-(dimethylamino)azetidin-1-yl)-N1-(4-(1-methyl-1H-pyrrolo[3,2-b]pyridin-3-yl)pyrimidin-2-
yl)benzene-1,3-diamine (compound 38c)

[0222]

[0223] Compound 38c was prepared in the same manner as compound 38a, except that compound 37c was used
instead of compound 37a. MS (ESI) (m/z): [M+H]+ 481.2.

Example 20: N-(4-(difluoromethoxy)-2-(3 -(dimethylamino)azetidin -1-yl)-5-((4-(1-methyl-1H-pyrrolo[3,2-b]pyridin-3-
yl)pyrimidin-2-yl)amino)phenyl)acrylamide (compound 39c)

[0224]

[0225] Compound 39c was prepared in the same manner as compound 39a, except that compound 38c was used
instead of compound 38a. 1H NMR (400 MHz, CDCl3): δ 9.56 (s, 1H), 9.25 (s, 1H), 8.62 (d, J = 3.8 Hz, 1H), 8.46 (d, J
= 5.2 Hz, 1H), 8.30 (d, J = 5.2 Hz, 1H), 7.82 (s, 1H), 7.71 (d, J = 8.3 Hz, 1H), 7.41 (s, 1H), 7.23-7.21 (m, 1H), 6.80 (s,
1H), 6.77-6.33 (m, 3H), 5.85 (d, J = 8.9 Hz, 1H), 4.03 (s, 3H), 3.90 (t, J = 6.5 Hz, 2H), 3.66 (t, J = 6.6 Hz, 2H), 3.28-3.14
(m, 1H), 2.28 (s, 6H); MS (ESI) (m/z): [M+H]+ 535.2.

N-(2-(difluoromethoxy)-4-(4-(dimethylamino)piperidin-1-yl)-5-nitrophenyl)-4-(1-methyl-1H-pyrrolo[3,2-b]pyridin-3-yl)py-
rimidin-2-amine (compound 37d)

[0226]

[0227] Compound 37d was prepared in the same manner as compound 37a, except that N,N-dimethylpiperidin-4-
amine was used instead of N,N,N’-trimethylethylenediamine. 1H NMR (400 MHz, CDCl3): δ 9.78 (s, 1H), 8.63-8.59 (m,
1H), 8.53 (s, 1H), 8.46 (d, J = 5.2 Hz, 1H), 8.30 (d, J = 5.2 Hz, 1H), 7.73-7.65 (m, 1H), 7.42 (s, 1H), 7.25-7.19 (m, 1H),
6.92 (s, 1H), 6.65 (t, J = 72 Hz, 1H), 3.95 (s, 3H), 3.32 (m, 2H), 2.82 (m, 2H), 2.44-2.22 (m, 7H), 1.98-1.74 (m, 4H); MS
(ESI) (m/z): [M+H]+ 539.2.
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6-(difluoromethoxy)-4-(4-(dimethylamino)piperidin-1-yl)-N1-(4-(1-methyl-1H-pyrrolo[3,2 -b]pyridin-3-yl)pyrimidin-2-
yl)benzene-1,3-diamine (compound 38d)

[0228]

[0229] Compound 38d was prepared in the same manner as compound 38a, except that compound 37d was used
instead of compound 37a. 1H NMR (400 MHz, CDCl3): δ 8.62-8.58 (m, 1H), 8.44 (d, J = 5.2 Hz, 1H), 8.22-8.16 (m, 2H),
8.05 (s, 1H), 7.68-7.63 (m, 1H), 7.28 (s, 1H), 7.23-7.17 (m, 1H), 6.83 (s, 1H), 6.44 (t, J = 72 Hz, 1H), 4.05 (bs, 2H), 3.87
(s, 3H), 3.18 (m, 2H), 2.64-2.54 (m, 2H), 2.34 (s, 6H), 2.26 (m, 1H), 1.95 (m, 2H), 1.68 (m, 2H); MS (ESI) (m/z): [M+H]
+ 509.2.

Example 21: N-(4-(difluoromethoxy)-2-(4-(dimethylamino)piperidin-1-yl) -5-((4-(1-methyl-1H-pyrrolo[3,2-b]pyridin-3-
yl)pyrimidin-2-yl)amino)phenyl)acrylamide (compound 39d)

[0230]

[0231] Compound 39d was prepared in the same manner as compound 39a, except that compound 38d was used
instead of compound 38a. 1H NMR (400 MHz, CDCl3): δ 9.95 (s, 1H), 9.40 (s, 1H), 8.84 (s, 1H), 8.62-8.58 (m, 1H), 8.44
(d, J = 5.2 Hz, 1H), 8.30 (d, J = 5.2 Hz, 1H), 7.71-7.65 (m, 1H), 7.49 (s, 1H), 7.20-7.16 (m, 1H), 7.02 (s, 1H), 6.70-6.30
(m, 3H), 5.80 (m, 1H), 4.01 (s, 3H), 3.07-3.03 (m, 2H), 2.76-2.70 (m, 2H), 2.36 (s, 6H), 2.19 (m, 1H), 2.04 (m, 2H), 1.64
(m, 2H); MS (ESI) (m/z): [M+H]+ 563.2.

(S)-N-(2-(difluoromethoxy)-4-(2-((dimethylamino)methyl)pyrrol-1-yl)-5-nitrophenyl)-4-(1-methyl-1H-pyrrolo[3,2-b]pyrid-
in-3-yl)pyrimidin-2-amine (compound 37e)

[0232]

[0233] Compound 37e was prepared in the same manner as compound 37a, except that (S)-N,N-dimethyl-1-(pyrrolidin-
2-yl)-methanamine was used instead of N,N,N’-trimethylethylenediamine. 1H NMR (400 MHz, CDCl3): δ 9.75 (s, 1H),
8.66-8.64 (m, 1H), 8.61 (s, 1H), 8.49 (d, J = 5.2 Hz, 1H), 8.31 (d, J = 5.2 Hz, 1H), 7.74-7.72 (m, 1H), 7.35 (s, 1H),
7.26-7.24 (m, 1H), 7.07 (s, 1H), 6.71 (t, J = 72.4 Hz, 1H), 4.01 (s, 3H), 3.64-3.60 (m, 1H), 2.75-2.59 (m, 2H), 2.48-2.28
(m, 8H), 2.09-1.74 (m, 4H); MS (ESI) (m/z): [M+H]+ 539.2.
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(S)-6-(difluoromethoxy)-4-(2-((dimethylamino)methyl)pyrrolidin-1-yl)-N1-(4-(1-methyl-1 H-pyrrolo[3,2-b]pyridin-3-yl)py-
rimidin-2-yl)benzene-1,3-diamine (compound 38e)

[0234]

[0235] Compound 38e was prepared in the same manner as compound 38a, except that compound 37e was used
instead of compound 37a. MS (ESI) (m/z): [M+H]+ 509.3.

Example 22: (S)-N-(4-(difluoromethoxy)-2-(2-((dimethylamino)methyl) pyrrolidin-1-yl)-5-((4-(1-methyl-1H-pyrrolo[3,2-b]
pyridin-3-yl)pyrimidin-2-yl)amino)phenyl)a crylamide (compound 39e)

[0236]

[0237] Compound 39e was prepared in the same manner as compound 39a, except that compound 38e was used
instead of compound 38a. 1H NMR (400 MHz, CDCl3) δ 9.82 (s, 1H), 9.73 (s, 1H), 9.28 (s, 1H), 8.59-8.58 (m, 1H), 8.43
(d, J = 5.2 Hz, 1H), 8.30 (d, J = 5.2 Hz, 1H), 7.69-7.67 (m, 1H), 7.53 (d, J = 18.2 Hz, 1H), 7.20-7.18 (m, 1H), 7.03 (s,
1H), 6.93 (s, 1H), 6.82-6.39 (m, 2H), 5.81-5.78 (m, 1H), 3.98 (s, 3H), 3.81-3.59 (m, 2H), 2.90-2.84 (m, 2H), 2.56 (s, 6H),
2.24-2.20 (m, 1H), 2.10-1.72 (m, 4H); MS (ESI) (m/z): [M+H]+ 563.3.

N-(2-(difluoromethoxy)-4-(5-methyl-2,5diazaspiro[3.4]oct-2-yl)-5-nitrophenyl)-4-(1-methyl-1H-pyrrolo[3,2-b]pyridin-3-
yl)pyrimidin-2-amine (compound 37f)

[0238]

[0239] Compound 37f was prepared in the same manner as compound 37a, except that 5-methyl-2,5-diazaspiro[3.4]
octane was used instead of N,N,N’-trimethylethylenediamine. 1H NMR (400 MHz, CDCl3): δ 9.74 (s, 1H), 8.64-8.58 (m,
1H), 8.58 (s, 1H), 8.44 (d, J = 5.2 Hz, 1H), 8.28 (d, J = 5.2 Hz, 1H), 7.72-7.64 (m, 1H), 7.28 (s, 1H), 7.24-7.18 (m, 1H),
6.64 (t, J = 72 Hz, 1H), 6.40 (s, 1H), 4.10 (m, 2H), 3.90 (s, 3H), 3.70 (m, 2H), 2.74 (m, 2H), 2.50 (s, 3H), 2.12 (m, 2H),
1.81 (m, 2H); MS (ESI) (m/z): [M+H]+ 537.2.

6-(difluoromethoxy)-N1-(4-(1-methyl-1H-pyrrolo[3,2-b]pyridin-3-yl)pyrimidin-2-yl)-4-(5-methyl-2,5diazaspiro[3.4]oct-2-
yl)benzene-1,3-diamine (compound 38f)

[0240]
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[0241] Compound 38f was prepared in the same manner as compound 38a, except that compound 37f was used
instead of compound 37aj. 1H NMR (400 MHz, CDCl3): 8.63-8.59 (m, 1H), 8.43 (d, J = 5.2 Hz, 1H), 8.24-8.16 (m, 2H),
7.93 (s, 1H), 7.69-7.65 (m, 1H), 7.23-7.18 (m, 1H), 7.15 (s, 1H), 6.50 (s, 1H), 6.45 (t, J = 72 Hz, 1H), 3.94-3.84 (m, 5H),
3.60 (m, 2H), 2.74 (m, 2H), 2.50 (s, 3H), 2.18 (m, 2H), 1.81 (m, 2H); MS (ESI) (m/z): [M+H]+ 507.2.

Example 23: N-(4-(difluoromethoxy)-5-((4-(1-methyl-1H-pyrrolo [3,2-b]pyridin-3-yl)pyrimidin-2-yl)amino)-2-(5-methyl-
2,5diazaspiro[3.4]oct-2-yl)phenyl)acryl amide (compound 39f)

[0242]

[0243] Compound 39f was prepared in the same manner as compound 39a, except that compound 38f was used
instead of compound 38a. 1H NMR (400 MHz, CDCl3): δ 9.40 (bs, 1H), 9.16 (s, 1H), 8.62-8.58 (m, 1H), 8.42 (d, J = 5.2
Hz, 1H), 8.26 (d, J = 5.2 Hz, 1H), 7.71-7.65 (m, 1H), 7.50 (s, 1H), 7.32 (s, 1H), 7.20-7.15 (m, 1H), 6.74-6.30 (m, 4H),
5.82 (m, 1H), 3.98 (s, 3H), 3.95-3.92 (m, 2H), 3.64-3.62 (m, 2H), 2.81-2.77 (m, 2H), 2.53 (s, 3H), 2.22-2.18 (m, 2H),
1.86-1.82 (m, 2H); MS (ESI) (m/z): [M+H]+ 561.2.
[0244] The synthesis route of compounds 51a-51f is as shown in Scheme 5:

For the synthesis of compound 43, see reference Synthesis (Germany), 2014, Vol. 46, p. 96-100, and for the synthesis
of compound 46, see patent application WO 2013030138
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. 3-(2-chloropyrimidin-4-yl)-1-methyl-1H-thieno[3,2-c]pyrazole (compound 47)

[0245]

[0246] 1-methyl-(tributyltin)-1H-thieno[3,2-c]pyrazole 46 (1.5 g, 3.5 mmol) was dissolved in DMF (50 mL) in a 100mL
single neck flask, and 2,4-dichloropyrimidine (0.778 g, 5.3 mmol), copper iodide (0.138 g, 0.7 mmol), and tetrakis(triphe-
nylphosphine)palladium (0.202 g, 0.175 mmol) were added. The mixture was reacted for 1 hour under nitrogen at 80
°C. Water was added to quench the reaction. The mixture was extracted with ethyl acetate for 3 times, dried over sodium
sulfate, concentrated, and subjected to column chromatography to obtain product (0.8g, 3.2mmol). MS (ESI) (m/z):
[M+H]+ 251.1.

N-(4-fluoro-2-methoxy-5-nitrophenyl)-4-(1-methyl-1H-thieno[3,2-c]pyrazol-3-yl)pyrimidin-2-amine (compound 48a)

[0247]

[0248] Compound 47 (600 mg, 2.4 mmol) was dissolved in 2-pentanol (50mL) in a 100mL single neck flask, and
compound 27 (580 mg, 3.1 mmol) and p-toluene sulfonic acid (1.2 g, 7.2 mmol) were added. The mixture was reacted
for 3 h at 110 °C. Water was added to quench the reaction. The mixture was extracted with ethyl acetate for 3 times,
dried over sodium sulfate, concentrated, and subjected to column chromatography to obtain product (300 mg, 0.75
mmol). MS (ESI) (m/z): [M+H]+ 401.1.

N-(2-(difluoromethoxy)-4-fluoro-5-nitrophenyl)-4-(1-methyl-1H-thieno[3,2-c]pyrazol-3-yl) pyrimidin-2-amine (compound 
48b)

[0249]

[0250] Compound 48b was prepared in the same manner as compound 48a, except that compound 35 was used
instead of compound 27. MS (ESI) (m/z): [M+H]+ 437.1.

N1-(2-(dimethylamino)ethyl)-5-methoxy-N1-methyl-N4-(4-(1-methyl-1H-thieno[3,2-c]pyrazol-3-yl)pyrimidin-2-yl)-2-ni-
trobenzene-1,4-diamine (compound 49a)

[0251]
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[0252] Compound 48a (400 mg, 1.0 mmol) was dissolved in dimethylacetamide (50 mL) in a 100mL single neck flask,
and N,N,N’-trimethylethylenediamine (153 mg, 1.5mmol) and N,N-diisopropylethylamine (387 mg, 3.0 mmol) were added.
The mixture was reacted for 2 h at 80 °C. Water was added to quench the reaction. The mixture was extracted with ethyl
acetate for 3 times, dried over sodium sulfate, concentrated, and subjected to column chromatography to obtain compound
49a (300 mg, 0.622 mmol). MS (ESI) (m/z): [M+H]+ 483.3.

N1-(2-(dimethylamino)ethyl)-5-methoxy-N1-methyl-N4-(4-(1-methyl-1H-thieno[3,2-c]pyrazol-3-yl)pyrimidin-2-yl)ben-
zene-1,2,4-triamine (compound 50a)

[0253]

[0254] Compound 49a (300 mg, 0.622 mmol) was dissolved in ethanol (20 ml)in a 100 mL single neck flask, and
saturated ammonium chloride solution (20ml) and iron powder (174 mg, 3.11mmol) were added. The mixture was reacted
for 2 h at 50 °C. 50mL of water was added. The mixture was extracted with ethyl acetate for 3 times, dried over sodium
sulfate, concentrated, and subjected to column chromatography to obtain compound 50a (150 mg, 0.33 mmol). MS (ESI)
(m/z): [M+H]+ 453.2.

Example 24: N-(2-((2-(dimethylamino)ethyl)(methyl)amino)-4-methoxy -5-((4-(1-methyl-1H-thieno[3,2-c]pyrazol-3-yl)py-
rimidin-2-yl)amino)phenyl)acrylamide (compound 51a)

[0255]

[0256] Compound 50a (150 mg, 0.33 mmol) was dissolved in 20mL of dichloromethane in a 100mL single neck flask,
and acrylic acid (28.7mg, 0.39mmol), EDCI (127 mg, 0.66 mmol), and triethylamine (100 mg, 0.99 mmol) were added.
The mixture was reacted for 2 h at room temperature. Water (30 mL) was added. The mixture was extracted with
dichloromethane for 3 times, dried over sodium sulfate, concentrated, and subjected to column chromatography to obtain
compound 51a (30 mg, 0.059 mmol). 1H NMR (400 MHz, CDCl3) : δ 10.20 (s, 1H), 9.47 (s, 1H), 8.57 (d, J = 5.1 Hz, 1H),
7.62 (s, 1H), 7.43 (d, J = 5.3 Hz, 1H), 7.37 (d, J= 5.2 Hz, 1H), 6.93 (d, J = 5.3 Hz, 1H), 6.81 (s, 1H), 6.45-6.39 (m, 2H),
5.70-5.67 (m, 1H), 4.13 (s, 3H), 3.90 (s, 3H), 2.93 (s, 2H), 2.74 (s, 3H), 2.26-2.33 (m, 8H). MS (ESI) (m/z): [M+H]+ 507.2.

2-(difluoromethoxy)-N4-(2-(dimethylamino)ethyl)-N4-methyl-N1-(4-(1-methyl-1H-thieno[ 3,2-c]pyrazol-3-yl)pyrimidin-2-
yl)-5-nitrobenzene-1,4-diamine (compound 49b)

[0257]
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[0258] Compound 49b was prepared in the same manner as compound 49a, except that compound 48b was used
instead of compound 48a. MS (ESI) (m/z): [M+H]+ 519.2.

5-(difluoromethoxy-N1-(2-(dimethylamino)ethyl)-N1-methyl-N4-(4-(1-methyl-1H-thieno[3 ,2-c]pyrazol-3-yl)pyrimidin-2-
yl)benzene-1,2,4-triamine) (compound 50b)

[0259]

[0260] Compound 50b was prepared in the same manner as compound 50a, except that compound 49b was used
instead of compound 49a. 1H NMR (400 MHz, CDCl3) : δ 8.47 (d, J = 5.1 Hz, 1H), 7.73 (s, 1H), 7.39 (s, 1H), 7.35 (d, J
= 5.3 Hz, 1H), 7.11 (d, J = 5.3 Hz, 1H), 6.93 (d, J = 5.1 Hz, 1H), 6.86 (s, 1H), 6.45 (t, J = 74.4 Hz, 1H), 4.43 (s, 3H), 3.00
(t, J = 6.4 Hz, 2H), 2.66 (s, 3H), 2.61 (t, J = 6.0 Hz, 2H), 2.42 (s, 6H). MS (ESI) (m/z): [M+H]+ 489.2.

Example 25: N-(4-(difluoromethoxy)-2-((2-(dimethylamino)ethyl)(methyl)amino) -5-((4-(1-methyl-1H-thieno[3,2-c]pyra-
zol-3-yl)pyrimidin-2-yl)amino)phenyl)acrylamide (compound 51b)

[0261]

[0262] Compound 51b was prepared in the same manner as compound 51a, except that compound 50b was used
instead of compound 50a. 1H NMR (400 MHz, CDCl3): δ 10.34 (s, 1H), 9.40 (s, 1H), 8.60 (d, J = 5.2 Hz, 1H), 7.39 (d, J
= 5.4 Hz, 1H), 7.31 (s, 1H), 7.17 (d, J = 5.4 Hz, 1H), 7.09 (s, 1H), 7.03 (d, J = 5.2 Hz, 1H), 6.71-6.33 (m, 3H), 5.76-5.73
(m, 1H), 4.48 (s, 3H), 2.89-2.87 (m, 2H), 2.74 (s, 3H), 2.36-2.34 (m, 2H), 2.30 (s, 6H). MS (ESI) (m/z): [M+H]+ 543.3.

N-(2-(difluoromethoxy)-4-(4-methylpiperazin-1-yl)-5-nitrophenyl)-4-(1-methyl-1H-thieno [3,2-c]pyrazol-3-yl)pyrimidin-2-
amine (compound 49c)

[0263]
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[0264] Compound 49c was prepared in the same manner as compound 49a, except that compound 48b was used
instead of compound 48a, and 4-methylpiperazine was used instead of N,N,N’-trimethylethylenediamine. MS (ESI) (m/z):
[M+H]+ 517.1.

6-(difluoromethoxy)-N1-(4-(1-methyl-1H-thieno[3,2-c]pyrazol-3-yl)pyrimidin-2-yl)-4-(4-methylpiperazin-1-yl)benzene-
1,3-diamine (compound 50c)

[0265]

[0266] Compound 50c was prepared in the same manner as compound 50a, except that compound 49c was used
instead of compound 49a. MS (ESI) (m/z): [M+H]+ 487.1.

Example 26: N-(4-(difluoromethoxy)-5-((4-(1-methyl-1H-thieno[3,2-c] pyrazol-3-yl)pyrimidin-2-yl)amino)-2-(4-methyl-
piperazin-1-yl)phenyl)acrylamide (compound 51c)

[0267]

[0268] Compound 51c was prepared in the same manner as compound 51a, except that compound 50c was used
instead of compound 50a. 1H NMR (400 MHz, CDCl3): δ 9.36 (s, 1H), 8.62 (s, 1H), 8.58 (d, J = 5.2 Hz, 1H), 7.36 (d, J
= 5.2 Hz, 1H), 7.31 (s, 1H), 7.14 (d, J = 5.2 Hz, 1H), 7.06 (s, 1H), 7.02 (d, J = 5.2 Hz, 1H), 6.50 (t, J = 72 Hz, 1H),
6.44-6.22 (m, 2H), 5.82-5.78 (m, 1H), 4.47 (s, 3H), 2.93-2.89 (m, 4H), 2.64-2.60 (m, 4H), 2.39 (s, 3H); MS (ESI) (m/z):
[M+H]+ 541.2.

N-(2-(difluoromethoxy)-4-(3-(dimethylamino)azetidin-1-yl)-5-nitrophenyl)-4-(1-methyl-1 H-thieno[3,2-c]pyrazol-3-yl)py-
rimidin-2-amine (compound 49d)

[0269]

[0270] Compound 49d was prepared in the same manner as compound 49a, except that compound 48b was used
instead of compound 48a and N,N-dimethylazetidin-3-amine was used instead of N,N,N’-trimethylethylenediamine. 1H
NMR (400 MHz, CDCl3): δ 8.88 (s, 1H), 8.54 (d, J = 5.2 Hz, 1H), 7.38 (d, J = 5.2 Hz, 1H), 7.24 (s, 1H), 7.17 (d, J = 5.2
Hz, 1H), 7.04 (d, J = 5.2 Hz, 1H), 6.62 (t, J = 72 Hz, 1H), 6.40 (s, 1H), 4.52 (s, 3H), 4.20-4.05 (m, 2H), 3.78-3.62 (m,
2H), 3.26-3.16 (m, 1H), 2.20 (s, 6H); MS (ESI) (m/z): [M+H]+ 517.2.
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6-(difluoromethoxy)-4-(3-(dimethylamino)azetidin-1-yl)-N1-(4-(1-methyl-1H-thieno[3,2-c ]pyrazol-3-yl)pyrimidin-2-
yl)benzene-1,3-diamine (compound 50d)

[0271]

[0272] Compound 50d was prepared in the same manner as compound 50a, except that compound 49d was used
instead of compound 49a. 1H NMR (400 MHz, CDCl3): δ 8.51 (d, J = 5.2 Hz, 1H), 7.65 (s, 1H), δ 7.38 (d, J = 5.2 Hz,
1H), 7.22 (s, 1H), 7.16 (d, J = 5.2 Hz, 1H), 6.96 (d, J = 5.2 Hz, 1H), 6.52 (s, 1H), 6.43 (t, J = 72 Hz, 1H), 4.46 (s, 3H),
3.96-3.90 (m, 2H), 3.62-3.52 (m, 2H), 3.16-3.08 (m, 1H), 2.20 (s, 6H); MS (ESI) (m/z): [M+H]+ 487.2.

Example 27: N-(4-(difluoromethoxy)-2-(3-(dimethylamino)azetidin -1-yl)-5-((4-(1-methyl-1H-thieno[3,2-c]pyrazol-3-
yl)pyrimidin-2-yl)amino)phenyl)acrylamide (compound 51d)

[0273]

[0274] Compound 51d was prepared in the same manner as compound 51a, except that compound 50d was used
instead of compound 50a. 1H NMR (400 MHz, CDCl3): δ 8.65 (s, 1H), 8.51(d, J = 5.2 Hz, 2H), 7.42(s, 1H), 7.36(d, J =
5.2 Hz, 1H), 7.21(s, 1H), 7.14(d, J = 5.2 Hz, 1H), 6.98(d, J = 5.2 Hz, 1H), 6.62(s, 1H), 6.51(t, J = 72 Hz, 1H), 6.48-6.26(m,
2H), 5.84-5.76(m, 1H), 4.43(s, 3H), 3.94-3.84(m, 2H), 3.66-3.58(m, 2H), 3.16-3.08(m, 1H), 2.19(s, 6H); MS (ESI) (m/z):
[M+H]+ 541.2.

N-(2-(difluoromethoxy)-4-(4-(dimethylamino)piperidin-1-yl)-5-nitrophenyl)-4-(1-methyl-1H-thieno[3,2-c]pyrazol-3-yl)py-
rimidin-2-amine (compound 49e)

[0275]

[0276] Compound 49e was prepared in the same manner as compound 49a, except that compound 48b was used
instead of compound 48a and N,N-dimethylpiperidin-4-amine was used instead of N,N,N’-trimethylethylenediamine. MS
(ESI) (m/z): [M+H]+ 545.2.
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6-(difluoromethoxy)-4-(4-(dimethylamino)piperidin-1-yl)-N1-(4-(1-methyl-1H-thieno[3,2-c]pyrazol-3-yl)pyrimidin-2-
yl)benzene-1,3-diamine (compound 50e)

[0277]

[0278] Compound 50e was prepared in the same manner as compound 50a, except that compound 49e was used
instead of compound 49a. MS (ESI) (m/z): [M+H]+ 515.2.

Example 28: N-(4-(difluoromethoxy)-2-(4-(dimethylamino)piperidin-1-yl) -5-((4-(1-methyl-1H-thieno[3,2-c]pyrazol-3-
yl)pyrimidin-2-yl)amino)phenyl)acrylamide (compound 51e)

[0279]

[0280] Compound 51e was prepared in the same manner as compound 51a, except that compound 50e was used
instead of compound 50a. 1H NMR (400 MHz, CDCl3): δ 9.33(s, 1H), 8.62-8.54(m, 2H), 7.36(d, J = 5.2 Hz, 1H), 7.30(s,
1H), 7.14(d, J = 5.2 Hz, 1H), 7.05-6.98(m, 2H), 6.50(t, J = 72.0 Hz, 1H), 6.44-6.22(m, 2H), 5.82-5.76(m, 1H), 4.47 (s,
3H), 3.10-3.03(m, 2H), 2.76-2.66(m, 2H), 2.42(s, 6H), 2.41-2.39(m, 1H), 2.14-2.05(m, 2H), 1.78-1.66(m, 2H); MS (ESI)
(m/z): [M+H]+ 569.2.

N-(2-(difluoromethoxy)-4-(5-methyl-2,5-diazaspiro[3.4]oct-2-yl)-5-nitrophenyl)-4-(1-met hyl-1H-thieno[3,2-c]pyrazol-3-
yl)pyrimidin-2-amine (compound 49f)

[0281]

[0282] Compound 49f was prepared in the same manner as compound 49a, except that compound 48b was used
instead of compound 48a and 5-methyl-2,5-diazaspiro[3.4]octane was used instead of N,N,N’-trimethylethylenediamine.
1H NMR (400 MHz, CDCl3): δ 8.88 (s, 1H), 8.54 (d, J = 5.2 Hz, 1H), 7.38 (d, J = 5.2 Hz, 1H), 7.24(s, 1H), 7.17 (d, J =
5.2 Hz, 1H), 7.04 (d, J = 5.2 Hz, 1H), 6.64 (t, J = 72 Hz, 1H), 6.42 (s, 1H), 4.52 (s, 3H), 4.16-4.06 (m, 2H), 3.74-3.64 (m,
2H), 2.80-2.70 (m, 2H), 2.49 (s, 3H), 2.15-2.07 (m, 2H), 1.86-1.76 (m, 2H); MS (ESI) (m/z): [M+H]+ 543.2.
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6-(difluoromethoxy)-N1-(4-(1-methyl-1H-thieno[3,2-c]pyrazol-3-yl)pyrimidin-2-yl)-4-(5-methyl-2,5-diazaspiro[3.4]oct-2-
yl)benzene-1,3-diamine (compound 50f)

[0283]

[0284] Compound 50f was prepared in the same manner as compound 50a, except that compound 49f was used
instead of compound 49a. 1H NMR (400 MHz, CDCl3): δ 8.50(d, J = 5.2 Hz, 1H), 7.64(s, 1H), 7.38(d, J = 5.2 Hz, 1H),
7.21(s, 1H), 7.16(d, J = 5.2 Hz, 1H), 6.97(d, J = 5.2 Hz, 1H), 6.50(s, 1H), 6.44(t, J = 72 Hz, 1H), 4.46(s, 3H), 3.94-3.88(m,
2H), 3.66-3.60(m, 2H), 3.55(bs, 2H), 2.80-2.72(m, 2H), 2.51(s, 3H), 2.22-2.14(m, 2H), 1.86-1.76(m, 2H); MS (ESI) (m/z):
[M+H]+ 513.2.

Example 29: N-(4-(difluoromethoxy)-5-((4-(1-methyl-1H-thieno[3,2-c] pyrazol-3-yl)pyrimidin-2-yl)amino)-2-(5-methyl-
2,5-diazaspiro[3.4]oct-2-yl)phenyl)acrylamid e (compound 51f)

[0285]

[0286] Compound 51f was prepared in the same manner as compound 51a, except that compound 50f was used
instead of compound 50a. 1H NMR (400 MHz, CDCl3): δ 8.57(s, 1H), 8.50(d, J = 5.2 Hz, 1H), 7.36(d, J = 5.2 Hz, 1H),
7.25(m, 1H), 7.20(s, 1H), 7.14(d, J = 5.2 Hz, 1H), 6.98(d, J = 5.2 Hz, 1H), 6.69-6.29 (m, 4H), 5.82-5.76(m, 1H), 4.43(s,
3H), 4.02-3.94(m, 2H), 3.68-3.60(m, 2H), 2.82-2.72(m, 2H), 2.52(s, 3H), 2.22-2.12(m, 2H), 1.86-1.76(m, 2H); MS (ESI)
(m/z): [M+H]+ 567.2.
[0287] The synthesis route of compound 63 is as shown in Scheme 6:

2-methyl-4H-thieno[3,2-b]pyrrole (compound 53)

[0288]
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[0289] Compound 52 (3 g, 16.6 mmol, synthesized with reference to patent application US20080004327) was dissolved
in 500 ml of tetrahydrofuran, and cooled. Lithium aluminum hydride (2.5 g, 66 mmol) was added slowly. The mixture
was heated to 70 °C and stirred for 4 hours. After the mixture was cooled to room temperature, 1 M sodium bicarbonate
solution was used to quench the reaction at 0 °C. Then the mixture was filtered, spin-dried, and purified by column
chromatography to obtain a white solid (1.8 g, 79%). MS (ESI) (m/z): [M+H]+ 138.1. 1H NMR (400 MHz, CDCl3) : δ 8.11
(br, 1 H), 6.91-6.89 (m, 1 H), 6.65 (s, 1 H), 6.39 (s, 1 H), 2.54 (s, 3 H).

6-(2-chloropyrimidin-4-yl)-2-methyl-4H-thieno[3,2-b]pyrrole (compound 54)

[0290]

[0291] 2,4-dichloropyrimidine (2.44 g, 16.4 mmol) and iron trichloride (2.66 g, 16.4 mmol) were added into 200 mL of
1,2-dichloroethane, and stirred for 3 hours at room temperature. Compound 53 (1.5 g, 11 mmol) was added into the
mixture, and stirred for 4 hours at room temperature. After filtration and concentration, the mixture was purified on a
silica gel column to obtain a brown solid (100 mg, 2.4%). MS (ESI) (m/z): [M+H]+ 250.1. 1H NMR (400 MHz, CDCl3) : δ
9.50 (br, 1 H), 8.38 (d, J = 5.6 Hz, 1 H), 7.33 (d, J = 5.2 Hz, 1 H), 7.05 (d, J = 1.6 Hz, 1 H), 6.67 (s, 1 H), 2.57 (d, J = 1.2 Hz, 3 H).

6-(2-chloropyrimidin-4-yl)-2,4-dimethyl-4H-thieno[3,2-b]pyrrole (compound 55)

[0292]

[0293] Compound 54 (100 mg, 0.4 mmol), iodomethane (1.42 g, 4 mmol), and potassium carbonate (276 mg, 2 mmol)
were added into 5 mL of DMF, stirred for one week at room temperature, and ethyl acetate was added to dilute the
mixture. The mixture was washed sequentially with water and saturated brine, dried, and purified on a silica gel column
to obtain a yellow solid (50 mg, 47%). MS (ESI) (m/z): [M+H]+ 264.1. 1H NMR (400 MHz, CDCl3): δ 8.36 (d, J = 5.6 Hz,
1 H), 7.36 (d, J = 5.6 Hz, 1 H), 7.01 (s, 1 H), 6.66 (s, 1 H), 4.14 (s, 3 H), 2.57 (d, J = 0.8 Hz, 3 H).

4-(2,4-dimethyl-4H-thieno[3,2-b]pyrrol-6-yl)-N-(4-fluoro-2-methoxy-5-nitrophenyl)pyrim idin-2-amine (compound 56)

[0294]

[0295] Compound 55 (50 mg, 0.19 mmol), 2- methoxy-4-fluoro-5-nitroaniline (71 mg, 0.38 mmol) and p-toluene sulfonic
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acid monohydrate (108 mg, 0.57 mmol) were added into 5 mL of sec-pentanol, and stirred for 5 hours at 100 °C. The
mixture was cooled and filtered. The solid was washed with ethyl acetate to obtain a yellow solid (65 mg, 83%). MS
(ESI) (m/z): [M+H]+ 414.1. 1H NMR (400 MHz, CDCl3) : δ 9.35 (d, J = 8.4 Hz, 1 H), 8.33 (d, J = 5.2 Hz, 1 H), 7.59 (br,
1 H), 7.05 (d, J = 5.2 Hz, 1 H), 6.96 (s, 1 H), 6.75 (d, J = 12 Hz, 1 H), 6.68 (s, 1 H), 4.15 (s, 3 H), 4.02 (s, 3 H), 2.57 (s, 3 H).

N1-(4-(2,4-dimethyl-4H-thieno[3,2-b]pyrrol-6-yl)pyrimidin-2-yl)-N4-(2-(dimethylamino)et hyl)-2-methoxy-N4-methyl-5-ni-
trobenzene-1,4-diamine (compound 57)

[0296]

[0297] Compound 56 (65 mg, 0.16 mmol) and N,N,N’-trimethylethylenediamine (32 mg, 0.31 mmol) were dissolved
in 10 ml of acetonitrile, and potassium carbonate (43 mg, 0.31 mmol) was added. The mixture was stirred for 4 hours
at 80 °C. Then, the mixture was filtered, concentrated, and purified on a silica gel column to obtain a red solid (55 mg,
70%). MS (ESI) (m/z): [M+H]+ 496.3. 1H NMR (400 MHz, CDCl3): δ 9.05 (s, 1H), 8.31 (d, J = 5.2 Hz, 1H), 7.48 (s, 1H),
7.00 (d, J = 5.6 Hz, 1H), 6.94 (s, 1H), 6.76 (s, 1H), 6.68 (s, 1H), 4.15 (s, 3H), 4.00 (s, 3H), 3.41-3.37 (m, 2H), 2.88 (s,
3H), 2.80-2.77 (m, 2H), 2.57 (s, 3H), 2.46 (s, 6H).

N4-(4-(2,4-dimethyl-4H-thieno[3,2-b]pyrrol-6-yl)pyrimidin-2-yl)-N1-(2-(dimethylamino)et hyl)-5-methoxy-N1-toluene-
1,2,4-triamine (compound 58)

[0298]

[0299] A mixture of compound 57 (55 mg, 0.11 mmol) and palladium on carbon in methanol was stirred for 1 h under
a hydrogen atmosphere at room temperature. After filtration through celite, the filtrate was concentrated to obtain a
yellow solid (50 mg, 98%). MS (ESI) (m/z): [M+H]+ 466.2. 1H NMR (400 MHz, CDCl3) : δ 8.28 (d, J = 5.2 Hz, 1 H), 7.94
(s, 1 H), 7.48 (s, 1 H), 6.91-6.90 (m, 2 H), 6.70 (s, 1 H), 6.66 (s, 1 H), 4.13 (s, 3 H), 3.83 (s, 3 H), 2.97-2.94 (m, 2 H),
2.67 (s, 3 H), 2.57 (d, J = 0.8 Hz, 3 H), 2.41-2.38 (m, 2 H), 2.26 (s, 6 H).

Example 30: N-(5-((4-(2,4-dimethyl-4H-thieno[3,2-b]pyrrol-6-yl) pyrimidin-2-yl)amino)-2-((2-(dimethylamino)ethyl)(me-
thyl)amino)-4-methoxyphenyl)acrylami de (compound 59)

[0300]

[0301] Compound 58 (50 mg, 0.1 mmol), triethylamine (33 mg, 0.32 mmol), and acrylic acid (23 mg, 0.32 mmol) were
dissolved in 2 mL of dichloromethane, and catalytic amount of tert-butanol was added, and the mixture was cooled to
-10 °C. Subsequently, EDCI (41 mg, 0.22 mmol) was added and stirred for 2 hours at room temperature. The reaction
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solution was diluted with dichloromethane, washed with an aqueous solution of sodium bicarbonate and saturated brine,
dried, and purified by a silica gel column and preparatory plate to obtain a yellow solid (7.7 mg, 13.8%). MS (ESI) (m/z):
[M+H]+ 520.2. 1H NMR (400MHz, CDCl3): δ 9.49 (s, 1 H), 9.27 (s, 1 H), 8.32 (d, J = 5.2 Hz, 1 H), 7.51 (s, 1 H), 7.06-6.93
(m, 3 H), 6.68 (s, 1 H), 6.63 (s, 1 H), 6.42 (d, J = 16.8 Hz, 1 H), 5.71 (d, J = 10.4 Hz, 1 H), 4.06 (s, 3 H), 3.87 (s, 3 H),
3.18 (s, 2 H), 2.93 (s, 2 H), 2.69 (s, 3 H), 2.66 (s, 6 H), 2.56 (s, 3 H).
[0302] The synthesis route of compound 72 is as shown in Scheme 7:

(5-methylthiophen-2-yl) tert-butyl carbamate (compound 61)

[0303]

[0304] 5-methyl-2-thiophenecarboxylic acid (10 g, 70.3 mmol) was dissolved in tert-butanol (100 mL), and triethylamine
(7.83 g, 77.4 mmol) and diphenylphosphoryl azide (21.29 g, 77.4 mmol) were added sequentially. The mixture was
stirred for 30 min at room temperature, and heated to 80 °C in an oil bath to reflux and react overnight. As post-treatment,
the reaction solution was spin-dried directly, and compound 61 (7g, 46.7%) was obtained by column chromatography.
1H NMR (400 MHz, d6-DMSO): δ 10.13 (s, 1H), 6.45-6.44 (m, 1H), 6.29 (d, J = 3.6 Hz, 1H), 2.32 (t, J = 4.0 Hz, 3H), 1.48
(d, J = 16.5 Hz, 9H); MS (ESI) (m/z): [M+H]+ 214.1.

(3-formyl-5-methylthiophen-2-yl) tert-butyl carbamate (compound 62)

[0305]

[0306] POCl3 (15.1 g, 98.5 mmol) was added slowly in a dropwise manner into DMF (4.8 g, 65.7 mmol) in an ice water
bath, stirred for 15-30 min, and a white solid appeared. Then, compound 61 (7 g, 32.8 mmol) was dissolved in tetrahy-
drofuran (100 mL), and the mixture was added into a reaction flask, heated to room temperature, and stirred to react
overnight. The react solution was added slowly into warm water (100 mL) to quench the reaction. The mixture was
extracted with ethyl acetate, and subjected to column chromatography to obtain compound 62 (3 g, 38.0%). 1H NMR
(400 MHz, CDCl3): δ 10.47 (s, 1H), 9.69 (s, 1H), 6.76 (s, 1H), 2.39 (s, 3H), 1.56 (s, 9H); MS (ESI) (m/z): [M+H]+ 242.1.
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2-((tert-butoxycarbonyl)(3-formyl-5-methylthiophen-2-yl)amino)ethyl acetate(compound 63)

[0307]

[0308] Compound 62 (2.9 g, 12.0 mmol) was dissolved in DMF (30 mL), and potassium carbonate (2.5 g, 18.1 mmol)
and ethyl bromoacetate (2.4 g, 14.4 mmol) were added. The mixture was stirred overnight at room temperature. As post-
treatment, water (50mL) was added, and the mixture was extracted with ethyl acetate, dried over sodium sulfate, and
spin-dried to obtain crude product 63 (4 g, 100 %), which was used directly as feed for the next step. MS (ESI) (m/z):
[M+H]+ 328.1.

6-tert-butyl-5-ethyl-4-hydroxyl-2-methyl-4H-thieno[2,3-b]pyrrol-5,6(5H)-dicarboxylic acid ester (compound 64)

[0309]

[0310] Compound 63 (4 g, 12.2 mmol) was dissolved in DMF (40 mL), and potassium carbonate (2.53 g, 18.3 mmol)
was added. The mixture was heated to 60 °C in an oil bath to react overnight. As post-treatment, water (50 mL) was
added, and the mixture was extracted with ethyl acetate. Compound 64 (3.8 g, 86.2 %) was obtained by column chro-
matography.

Ethyl 2-methyl-6H-thieno[2,3-b]pyrrol-5-carboxylate (compound 65)

[0311]

[0312] Compound 64 (3.8g, 11.6 mmol) was dissolved in ethanol (15 mL), and 3 mL of concentrated hydrochloric acid
was added. The mixture was stirred at room temperature. After the completion of reaction, the react solution was spin-
dried directly. Water was added, and the resulted mixture was neutralized with potassium carbonate, extracted with
ethyl acetate (50 mL), dried over sodium sulfate, and spin-dried to obtain compound 65 (1.8 g, 74 %). MS (ESI) (m/z):
[M+H]+ 210.1.

2,5-dimethyl-6H-thieno[2,3-b]pyrrole (compound 66)

[0313]

[0314] Compound 65 (500 mg, 2.4 mmol) was dissolved in anhydrous THF (5 mL), and cooled in ice-salt bath. Lithium
aluminum hydride (226.7 mg, 6.0 mmol) was added slowly. Heat was generated and a large number of bubbles were
generated. After the completion of addition, the system was heated to 70 °C in an oil bath to reflux. After the reaction
was complete, the system was cooled in an ice water bath, and water and NaOH (aq) were added slowly. The mixture
was extracted with ethyl acetate, filtered through celite, and spin-dried to obtain compound 66 (250 mg, 69.1 %). 1H
NMR (400 MHz, CDCl3): δ 7.88 (s, 1H), 6.62 (t, J = 6.0 Hz, 1H), 6.08-5.94 (m, 1H), 2.52 (d, J = 1.2 Hz, 3H), 2.39-2.37
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(m, 3H); MS (ESI) (m/z): [M+H]+ 152.0.

4-(2-chloropyrimidin-4-yl)-2,5-dimethyl-6H-thieno[2,3-b]pyrrole (compound 67)

[0315]

[0316] Compound 66 (200 mg, 1.3 mmol) was dissolved in 1,2-dichloromethane (5 mL), then 2,4-dichloropyrimidine
(295.5 mg, 2.0 mmol) and aluminum trichloride (264.5 mg, 2.0 mmol) were added sequentially. The system was heated
to 80 °C in an oil bath to react. After the reaction was complete, water (10 mL) was added to quench the reaction, the
solid was filtered with suction, and dichloromethane was added to extract the mixture. The organic phase was dried by
spin-drying, and subjected to column chromatography purification to obtain compound 67 (100 mg, 26.7 %). 1H NMR
(400 MHz, CDCl3): δ 9.73 (s, 1H), 8.29 (t, J = 7.7 Hz, 1H), 7.18 (d, J = 5.5 Hz, 1H), 6.88 (d, J = 1.1 Hz, 1H), 2.59 (d, J
= 1.0 Hz, 3H), 2.49 (s, 3H); MS (ESI) (m/z): [M+H]+ 264.0.

4-(2-chloropyrimidin-4-yl)-2,5,6-trimethyl-6H-thieno[2,3-b]pyrrole (compound 68)

[0317]

[0318] Compound 67 (73 mg, 0.38 mmol) was dissolved in DMF (5 mL), then iodomethane (47.14 mg, 0.45 mmol)
and potassium carbonate (57.30 mg, 0.57 mmol) were added sequentially and stirred at room temperature. As post-
treatment, water (10 mL) was added, and the mixture was extracted with ethyl acetate (10 mL), washed twice with
saturated brine, dried and concentrated to obtain compound 68 (80 mg). MS (ESI) (m/z): [M+H]+ 278.0.

N-(4-fluoro-2-methoxy-5-nitrophenyl)-4-(2,5,6-trimethyl-6H-thieno[2,3-b]pyrrol-4-yl)pyri midin-2-amine (compound 69)

[0319]

[0320] Compound 68 (80 mg, 0.288 mmol) was dissolved in sec-pentanol (5 mL), then 4-fluoro-2-methoxy-5-nitroaniline
(53.6 mg, 0.288 mmol) and p-toluene sulfonic acid (82.18 mg, 0.430 mmol) were added sequentially, and the mixture
was heated to 105 °C in an oil bath to react. As post-treatment, the reaction solution was spin-dried directly, and purified
by preparative chromatography to obtain compound 69 (60 mg, 48.7 %). 1H NMR (400 MHz, CDCl3): δ 9.48 (d, J = 8.4
Hz, 1H), 8.40 (d, J = 5.3 Hz, 1H), 7.65 (s, 1H), 7.10 (d, J = 5.3 Hz, 1H), 6.96 (s, 1H), 6.80 (d, J = 4.2 Hz, 1H), 4.05 (s,
3H), 3.68 (s, 3H), 2.79 (s, 3H), 2.59 (s, 3H); MS (ESI) (m/z): [M+H]+ 428.1.
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N1-(2-(dimethylamino)ethyl)-5-methoxy-N1-methyl-2-nitro-N4-(4-(2,5,6-trimethyl-6H-thie no[2,3-b]pyrrol-4-yl)pyrimidin-
2-yl)benzene-1,4-diamine (compound 70)

[0321]

[0322] Compound 69 (60 mg, 0.14 mmol) was dissolved in DMF (5 mL), then N,N,N’-trimethylethylenediamine (17.2
mg, 0.16 mmol) and N,N-diisopropylethylamine (23.6 mg, 0.18 mmol) were added sequentially, and the mixture was
heated to 85 °C in an oil bath and stirred. After the completion of reaction, water (10 mL) was added to quench the
reaction. The mixture was extracted with ethyl acetate (10 mL), washed twice with saturated brine, dried by spin-drying,
and purified by preparative chromatography to obtain compound 70 (50 mg, 69.9 %). 1H NMR (400 MHz, CDCl3): δ 9.19
(s, 1H), 8.37 (d, J = 5.3 Hz, 1H), 7.60 (s, 1H), 7.03 (d, J = 5.3 Hz, 1H), 6.95 (s, 1H), 6.87 (s, 1H), 4.05 (s, 3H), 3.65 (s,
3H), 3.52 (t, J = 6.6 Hz, 2H), 3.49 (s, 3H), 3.02 (t, J = 6.8 Hz, 2H), 2.88 (s, 3H), 2.76 (s, 3H), 2.66 (s, 6H); MS (ESI)
(m/z): [M+H]+ 510.2.

N1-(2-(dimethylamino)ethyl)-5-methoxy-N1-methyl-N4-(4-(2,5,6-trimethyl-6H-thieno[2,3-b]pyrrol-4-yl)pyrimidin-2-
yl)benzene-1,2,4-triamine (compound 71)

[0323]

[0324] Compound 70 (50 mL, 0.098 mmol) was dissolved in ethanol (6 mL) and water (2 mL), then iron powder (32.87
mg, 0.587 mmol) and ammonium chloride (3.67 mg, 0.067 mmol) were added sequentially, and the mixture was heated
to 80 °C in an oil bath to react. The reaction was complete in 2 hours. The reaction solution was filtered with suction,
and purified by preparative chromatography to obtain compound 71 (21 mg, 44.68 %). MS (ESI) (m/z): [M+H]+ 480.2.

Example 31: N-(2-((2-(dimethylamino)ethyl)(methyl)amino)-4-methoxy-5-((4-(2,5,6-trimethyl-thieno[2,3-b]pyrrol-4-
yl)pyrimidin-2-yl)amino)phenyl)acrylamide (compound 72)

[0325]

[0326] Compound 71 (21 mg, 0.044 mmol) was dissolved in DCM (5 mL) and tert-butanol (0.5 mL), cooled in an ice
water bath, and EDCI (16.79 mg, 0.088 mmol), triethylamine (8.84 mg, 0.088 mmol), and acrylic acid (6.31 mg, 0.088
mmol) were added sequentially. The reaction was complete after stirring for 3 h. Compound 72 (5 mg, 21.39 %) was
obtained by preparative chromatography purification. 1H NMR (400 MHz, CDCl3): δ 9.64 (s, 1H), 9.33 (s, 1H), 8.33 (d,
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J = 5.4 Hz, 1H), 7.48 (s, 1H), 6.96 (d, J = 5.5 Hz, 1H), 6.87 (s, 1H), 6.71 (s, 1H), 6.41 (d, J = 16.8 Hz, 1H), 5.71 (d, J =
11.7 Hz, 1H), 4.08 (s, 3H), 3.90 (s, 3H), 3.12 (s, 2H), 2.77 (s, 2H), 2.72 (s, 3H), 2.60 (s, 6H), 2.54 (s, 3H), 2.41 (s, 3H);
MS (ESI) (m/z): [M+H]+ 534.3.
[0327] The synthesis route of compounds 80a-80f is as shown in Scheme 8:

4-chloro-N-(4-fluoro-2-methoxy-5-nitrophenyl)-1,3,5-triazin-2-amine (compound 74a)

[0328]

[0329] Compound 73 (1.77 g, 11.80 mmol) was dissolved in N,N-dimethylformamide (20 mL), then 2-methoxy-4-fluoro-
5-nitroaniline (2 g, 10.74 mmol) and N,N-diisopropylethylamine (1.67 g, 12.92 mmol) were added sequentially, and
stirred at room temperature. The reaction was complete after 3 hours, and water (50 mL) was added. A large amount
of solid was precipitated, and the mixture was filtered with suction to obtain the crude product, which was washed twice
with ethyl acetate to obtain pure product 74a (1.8 g, 56.25 %). MS (ESI) (m/z): [M+H]+ 300.0.

4-chloro-N-(2-(difluoromethoxy)-4-fluoro-5-nitrophenyl)-1,3,5-triazin-2-amine (compound 74b)

[0330]

[0331] 2-(difluoromethoxy)-4-fluoro-5-nitroaniline (30 g, 0.135mol) was dissolved in DMF (100mL) in a 250 mL single
neck flask, and sodium bicarbonate (17 g, 0.20 mol) was added. Then compound 73 (30 g, 0.20 mol) was slowly added
into the mixture in an ice bath, and the system was heated to room temperature to react for 2h. Water was added to
quench the reaction, The mixture was extracted with ethyl acetate for 3 times, dried over sodium sulfate, concentrated,
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and subjected to column chromatography to obtain compound 74b (50 g, 0.149 mol). 1H NMR (400 MHz, d6-DMSO): δ
10.64 (s, 1H), 8.64 (s, 1H), 8.49 (d, J = 7.7 Hz, 1H), 7.63 (d, J = 12.0 Hz, 1H), 7.61-7.22 (m, 1H); MS (ESI) (m/z): [M+H]
+ 336.0.

7-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-indole (compound 76a)

[0332]

[0333] 7-bromoindole (20 g, 0.102mol) was dissolved in DMSO (100mL) in an 1 L single neck flask, and bis(pinaco-
lato)diboron (39 g, 0.153 mol), [1,1’-bis(diphenylphosphino)ferrocene]dichloropalladium (Pd(dppf)Cl2, 4 g, 0.005 mol),
and potassium acetate (15 g, 0.153 mol) were added. The system was heated to 85 °C to react for 2 h. Water was added
to quench the reaction. The mixture was extracted with ethyl acetate for 3 times, dried over sodium sulfate, concentrated,
and subjected to column chromatography to obtain the product (25 g, 0.103 mol). 1H NMR (400 MHz, CDCl3): δ 9.29
(s, 1H), 7.82 (d, J = 7.9 Hz, 1H), 7.70 (d, J = 7.0 Hz, 1H), 7.32-7.29 (m, 1H), 7.21-7.14 (m, 1H), 6.62-6.57 (m, 1H), 1.44
(s, 12H). MS (ESI) (m/z): [M+H]+ 244.1.

1-methyl-7-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-indole (compound 76b)

[0334]

[0335] 7-bromo-1-methyl-1H-indole (2 g, 0.01mol) was dissolved in DMSO (50mL) in a 100mL single neck flask, and
bis(pinacolato)diboron (5 g, 0.02 mol), Pd(dppf)Cl2 (0.8 g, 0.001mol), and potassium acetate (2.4g, 0.024 mol) were
added. The system was heated to 85 °C to react for 2 h. Water was added to quench the reaction. The mixture was
extracted with ethyl acetate for 3 times, dried over sodium sulfate, concentrated, and subjected to column chromatography
to obtain compound 76b (2.5 g, 0.012 mol). 1H NMR (400 MHz, CDCl3): δ 7.79-7.72 (m, 1H), 7.70 (d, J = 6.9 Hz, 1H),
7.13 (t, J = 7.5 Hz, 1H), 7.04 (d, J = 3.1 Hz, 1H), 6.52 (d, J = 3.1 Hz, 1H), 4.00 (s, 3H), 1.43 (s, 12H); MS (ESI) (m/z):
[M+H]+ 258.1.

N-(4-fluoro-2-methoxy-5-nitrophenyl)-4-(1H-indol-7-yl)-1,3,5-triazin-2-amine (compound 77a)

[0336]

[0337] Compound 76a (609mg, 2.5mmol) was dissolved in 1,4-dioxane (50mL) in a 100mL single neck flask, then
compound 74a (500 mg, 1.67 mmol), tetrakis(triphenylphosphine)palladium (193 mg, 0.167 mmol), sodium carbonate
(442 mg, 4.17 mmol), and water (15 mL) were added, and the temperature was increased to 80 °C to react for 2h. Water
was added to quench the reaction. The mixture was extracted with ethyl acetate for 3 times, dried over sodium sulfate,
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concentrated, and subjected to column chromatography to obtain compound 77a (1 g, 2.6 mmol). MS (ESI) (m/z): [M+H]
+ 381.1.

N-(2-(difluoromethoxy)-4-fluoro-5-nitrophenyl)-4-(1H-indol-7-yl)-1,3,5-triazin-2-amine (compound 77b)

[0338]

[0339] Compound 77b was prepared in the same manner as compound 77a, except that compound 74b was used
instead of compound 74a. MS (ESI) (m/z): [M+H]+ 417.1.

N-(4-fluoro-2-methoxy-5-nitrophenyl)-4-(1-methyl-1H-indol-7-yl)-1,3,5-triazin-2-amine (compound 77c)

[0340]

[0341] Compound 77c was prepared in the same manner as compound 77a, except that compound 76b was used
instead of compound 76a. MS (ESI) (m/z): [M+H]+ 395.1.

N1-(4-(1H-indol-7-yl)-1,3,5-triazin-2-yl)-N4-(2-(dimethylamino)ethyl)-2-methoxy-N4-met hyl-5-nitrobenzene-1,4-diamine 
(compound 78a)

[0342]

[0343] Compound 77a (1 g, 2.63 mmol) was dissolved in N,N-dimethylformamide (30 mL) in a 100 mL single neck
flask, and N,N,N’-trimethylethylenediamine (458 mg, 3.95 mmol) and N,N-diisopropylethylamine (1.01 g, 7.89 mmol)
were added. The temperature was increased to 60 °C to react for 2 hours. Water was added to quench the reaction.
The mixture was extracted with ethyl acetate for 3 times, dried over sodium sulfate, concentrated, and subjected to
column chromatography to obtain product 78a (400 mg, 0.866 mmol). 1H NMR (400 MHz, CDCl3): δ 10.91 (s, 1H), 9.31
(s, 1H), 8.84 (s, 1H), 8.57 (s, 1H), 7.91 (d, J = 7.7 Hz, 1H), 7.69 (s, 1H), 7.40-7.30 (m, 2H), 6.70 (s, 1H), 6.66 -6.62 (m,
1H), 3.99 (s, 3H), 3.35 (t, J = 6.9 Hz, 2H), 2.94 (s, 3H), 2.62 (t, J = 7.0 Hz, 2H), 2.31 (s, 6H); MS (ESI) (m/z): [M+H]+ 463.2.

N1-(4-(1H-indo1-7-yl)-1,3,5-triazin-2-yl)-2-(difluoromethoxy)-N4-(2-(dimethylamino)ethyl )-N4-methyl-5-nitrobenzene-
1,4-diamine (compound 78b)

[0344]
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[0345] Compound 78b was prepared in the same manner as compound 78a, except that compound 77b was used
instead of compound 77a. MS (ESI) (m/z): [M+H]+ 499.2.

4-(1H-indol-7-yl)-N-(2-methoxy-4-(4-methylpiperazin-1-yl)-5-nitrophenyl)-1,3,5-triazin-2 -amine (compound 78c)

[0346]

[0347] Compound 78c was prepared in the same manner as compound 78a, except that 4-methylpiperazine was used
instead of N,N,N’-trimethylethylenediamine. 1H NMR (400 MHz, d6-DMSO) :δ 11.90 (s, 1H), 9.90 (s, 1H), 8.85 (s, 1H),
8.74 (s, 1H), 8.35-8.33 (m, 1H), 7.88 (d, J = 7.6 Hz, 1H), 7.58 (s, 1H), 7.20 (t, J = 7.7 Hz, 1H), 6.90 (s, 1H), 6.64 (s, 1H),
4.07 (s, 3H), 3.27-3.23 (m, 4H), 2.98-2.82 (m, 4H), 2.74 (s, 3H); MS (ESI) (m/z): [M+H]+ 461.2.

N-(4-(3-(dimethylamino)azetidin-1-yl)-2-methoxy-5-nitrophenyl)-4-(1H-indol-7-yl)-1,3,5-triazin-2-amine (compound 
78d)

[0348]

[0349] Compound 78d was prepared in the same manner as compound 78a, except that N,N-dimethylazetidin-3-
amine was used instead of N,N,N’-trimethylethylenediamine. 1H NMR (400 MHz, d6-DMSO): δ 11.86 (s, 1H), 9.74 (s,
1H), 8.81 (s, 1H), 8.53 (s, 1H), 8.35 (s, 1H), 7.88 (d, J = 6.9 Hz, 1H), 7.57 (s, 1H), 7.20 (t, J = 7.3 Hz, 1H), 6.64 (s, 1H),
6.32 (s, 1H), 4.08-3.89 (m, 5H), 3.82-3.78 (m, 2H), 3.20-3.16 (m, 1H), 2.17 (s, 6H); MS (ESI) (m/z): [M+H]+ 461.2.

4-(1H-indol-7-yl)-N-(2-methoxy-4-(5-methyl-2,5-diazaspiro[3.4]oct-2-yl)-5-nitrophenyl)-1,3,5-triazin-2-amine (com-
pound 78e)

[0350]
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[0351] Compound 78e was prepared in the same manner as compound 78a, except that N,N-dimethylazetidin-3-
amine was used instead of N,N,N’-trimethylethylenediamine. MS (ESI) (m/z): [M+H]+ 487.2.

N1-(2-(dimethylamino)ethyl)-5-methoxy-N1-methyl-N4-(4-(1-methyl-1H-indol-7-yl)-1,3,5-triazin-2-yl)-2-nitrobenzene-
1,4-diamine (compound 78f)

[0352]

[0353] Compound 78f was prepared in the same manner as compound 78a, except that compound 77c was used
instead of compound 77a. MS (ESI) (m/z): [M+H]+ 477.2.

N4-(4-(1H-indol-7-yl)-1,3,5-triazin-2-yl)-N1-(2-(dimethylamino)ethyl)-5-methoxy-N1-toluene-1,2,4-triamine (compound 
79a)

[0354]

[0355] Compound 78a (200 mg, 0.433 mmol) was dissolved in ethanol (20 mL) - water (20 mL) in a 100 mL single
neck flask, and iron powder (606 mg, 10.82 mmol) and ammonium chloride (139 mg, 2.6 mmol) were added. The
temperature was increased to 50 °C to react for 2 hours. An aqueous solution of saturated sodium carbonate was added
to quench the reaction. The mixture was extracted with ethyl acetate for 3 times, dried over sodium sulfate, concentrated,
and subjected to column chromatography to obtain product 79a (150 mg, 0.35 mmol). MS (ESI) (m/z): [M+H]+ 433.2.

N4-(4-(1H-indol-7-yl)-1,3,5-triazin-2-yl)-5-(difluoromethoxy)-N1-(2-(dimethylamino)ethyl )-N1-toluene-1,2,4-triamine 
(compound 79b)

[0356]

[0357] Compound 79b was prepared in the same manner as compound 79a, except that compound 78b was used
instead of compound 78a. 1H NMR (400 MHz, CDCl3): δ 10.86 (s, 1H), 8.83 (s, 1H), 8.49-8.42 (m, 1H), 7.90 (d, J = 7.7
Hz, 1H), 7.66 (s, 1H), 7.60 (s, 1H), 7.34 (s, 1H), 7.28 (m, 1H), 6.95 (s, 1H), 6.68-6.27 (m, 2H), 2.99 (t, J = 6.3 Hz, 2H),
2.74 (s, 3H), 2.49 (t, J = 6.3 Hz, 2H), 2.33 (s, 6H); MS (ESI) (m/z): [M+H]+ 469.2.
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N1-(4-(1H-indol-7-yl)-1,3,5-triazin-2-yl)-6-methoxy-4-(4-methylpiperazin-1-yl)benzene-1, 3-diamine (compound 79c)

[0358]

[0359] Compound 79c was prepared in the same manner as compound 79a, except that compound 78c was used
instead of compound 78a. MS (ESI) (m/z): [M+H]+ 431.2.

N1-(4-(1H-indol-7-yl)-1,3,5-triazin-2-yl)-4-(3-(dimethylamino)azetidin-1-yl)-6-methoxyph enyl-1,3-diamine(compound 
79d)

[0360]

[0361] Compound 79d was prepared in the same manner as compound 79a, except that compound 78d was used
instead of compound 78a. MS (ESI) (m/z): [M+H]+ 431.2.

N1-(4-(1H-indol-7-yl)-1,3,5-triazin-2-yl)-6-methoxy-4-(5-methyl-2,5-diazaspiro[3.4]oct-2-yl)benzene-1,3-diamine (com-
pound 79e)

[0362]

[0363] Compound 79e was prepared in the same manner as compound 79a, except that compound 78e was used
instead of compound 78a. MS (ESI) (m/z): [M+H]+ 457.2.

N1-(2-(dimethylamino)ethyl)-5-methoxy-N1-methyl-N4-(4-(1-methyl-1H-indol-7-yl)-1,3,5-triazin-2-yl)benzene-1,2,4-tri-
amine (compound 79f)

[0364]
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[0365] Compound 79f was prepared in the same manner as compound 79a, except that compound 78f was used
instead of compound 78a. MS (ESI) (m/z): [M+H]+ 447.3.

Example 32: N-(5-((4-(1H-indol-7-yl)-1,3,5-triazin-2-yl)amino) -2-((2-(dimethylamino)ethyl)(methyl)amino)-4-methoxy-
phenyl)acrylamide (compound 80a)

[0366]

[0367] Compound 79a (200 mg, 0.463 mmol) was dissolved in dichloromethane (20 mL) in a 100mL single neck flask,
and acrylic acid (33.3 mg, 0.463 mmol) and EDCI (222 mg, 1.15 mmol) were added. The mixture was reacted at room
temperature for 2 hours. Water was added to quench the reaction. The mixture was extracted 3 times with dichlorometh-
ane, dried over sodium sulfate, concentrated, and subjected to column chromatography to obtain product 84a (95 mg,
0.195 mmol). 1H NMR (400 MHz, CDCl3) : δ 10.94 (s, 1H), 10.20 (s, 1H), 9.68 (s, 1H), 8.89 (s, 1H), 7.89 (d, J = 7.7 Hz,
1H), 7.79 (s, 1H), 7.32 (d, J = 7.2 Hz, 1H), 6.86 (s, 1H), 6.66-6.49 (m, 2H), 6.41-6.32(m, 1H), 5.79-5.72 (m, 1H), 3.92
(s, 3H), 2.99-2.88 (m, 2H), 2.77 (s, 3H), 2.40-2.34 (m, 2H), 2.32 (s, 6H); MS (ESI) (m/z): [M+H]+ 487.2.

Example 33: N-(5-((4-(1H-indol-7-yl)-1,3,5-triazin-2-yl)amino)-4-(difluoromethoxy) -2-((2-(dimethylamino)ethyl)(me-
thyl)amino)phenyl)acrylamide (compound 80b)

[0368]

[0369] Compound 80b was prepared in the same manner as compound 80a, except that compound 79b was used
instead of compound 79a. 1H NMR (400 MHz, CDCl3): δ 10.90 (s, 1H), 10.36 (s, 1H), 9.69 (s, 1H), 8.88 (s, 1H), 8.72 (s,
1H), 7.90 (d, J = 7.7 Hz, 1H), 7.57 (s, 1H), 7.31 (d, J = 7.8 Hz, 2H), 7.12 (s, 1H), 6.73-6.34(m, 4H), 5.80 (d, J = 10.2 Hz,
1H), 2.96-2.86 (m, 2H), 2.76 (s, 3H), 2.45-2.35 (m, 2H), 2.33 (s, 6H); MS (ESI) (m/z): [M+H]+ 523.2.

Example 34: N-(5-((4-(1H-indol-7-yl)-1,3,5-triazin-2-yl)amino)-4-methoxy-2-(4-methylpiperazin-1-yl)phenyl)acrylamide 
(compound 80c)

[0370]



EP 3 345 906 A1

61

5

10

15

20

25

30

35

40

45

50

55

[0371] Compound 80c was prepared in the same manner as compound 80a, except that compound 79c was used
instead of compound 79a. 1H NMR (400 MHz, CDCl3): δ 10.94 (s, 1H), 9.59 (s, 1H), 8.86-8.48(m, 3H), 7.95-7.76 (m,
2H), 7.41-7.25 (m, 2H), 6.82 (s, 1H), 6.62 (s, 1H), 6.51-6.47 (m, 1H), 6.37-6.30 (m, 1H), 5.81 (d, J = 10.3 Hz, 1H), 3.90
(s, 3H), 3.06-3.00 (m, 4H), 2.88-2.80 (m, 4H), 2.51 (s, 3H); MS (ESI) (m/z): [M+H]+ 485.2.

Example 35: N-(5-((4-(1H-indol-7-yl)-1,3,5-triazin-2-yl)amino)-2-(3-(dimethylamino)azetidin-1-yl)-4-methoxyphenyl)acr-
ylamide (compound 80d)

[0372]

[0373] Compound 80d was prepared in the same manner as compound 80a, except that compound 79d was used
instead of compound 79a. 1H NMR (400 MHz, CDCl3): δ 10.92 (s, 1H), 8.79 (s, 1H), 8.59 (s, 1H), 7.87 (d, J = 7.3 Hz,
1H), 7.68 (s, 1H), 7.42-7.21 (m, 4H), 6.61 (s, 1H), 6.52-6.48 (m, 1H), 6.38-6.31 (m, 2H), 5.81 (d, J = 10.2 Hz, 1H),
4.13-3.81 (m, 5H), 3.71-3.67 (m, 2H), 3.16-3.12 (m, 1H), 2.22 (s, 6H);MS (ESI) (m/z): [M+H]+ 485.2.

Example 36: N-(5-((4-(1H-indol-7-yl)-1,3,5-triazin-2-yl)amino)-4-methoxy-2-(5-methyl-2,5-diazaspiro[3.4]oct-2-yl)phe-
nyl)acrylamide (compound 80e)

[0374]

[0375] Compound 80e was prepared in the same manner as compound 80a, except that compound 79e was used
instead of compound 79a. 1H NMR (400 MHz, CDCl3): δ 11.05-10.71 (m, 1H), 8.72 (s, 1H), 8.58-8.00 (m, 2H), 7.85-7.56
(m, 3H), 7.31 (s, 1H), 7.21 (t, J = 7.6 Hz, 1H), 6.65-6.29 (m, 3H), 6.05 (s, 1H), 5.77 (d, J = 10.7 Hz, 1H), 4.02-4.00 (m,
2H), 3.79 (s, 3H), 3.65-3.63 (m, 2H), 2.88-2.73 (m, 2H), 2.53 (s, 3H), 2.12-2.10 (m, 2H), 1.81-1.77 (m, 2H);MS (ESI)
(m/z): [M+H]+ 511.3.

Example 37: N-(2-((2-(dimethylamino)ethyl)(methyl)amino)-4-methoxy-5-((4-(1-methyl-1H-indol-7-yl)-1,3,5-triazin-2-
yl)amino)phenyl)acrylamide (compound 80f)

[0376]
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[0377] Compound 80f was prepared in the same manner as compound 80a, except that compound 79f was used
instead of compound 79a. 1H NMR (400 MHz, CDCl3): δ 10.14 (s, 1H), 9.65 (s, 1H), 8.98 (s, 1H), 7.87 (s, 1H), 7.79 (d,
J = 7.2 Hz, 1H), 7.24 (t, J = 7.7 Hz, 1H), 7.09 (d, J = 3.1 Hz, 1H), 6.83 (s, 1H), 6.60 (d, J = 3.1 Hz, 1H), 6.49 (d, J = 15.7
Hz, 1H), 6.39-6.28 (m, 1H), 5.73 (d, J = 10.6 Hz, 1H), 3.90 (s, 3H), 3.76 (s, 3H), 2.99-2.86 (m, 2H), 2.75 (s, 3H), 2.33 (m, 8H).
[0378] The synthesis route of compound 85 is as shown in Scheme 9:

N-(2-(difluoromethoxy)-4-fluoro-5-nitrophenyl)-4-(1-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl)-1,3,5-triazin-2-amine (com-
pound 82)

[0379]

[0380] Compound 81 (15 g, 0.058 mol) was dissolved in 1,4-dioxane (150 mL) and water (50 mL), then compound
74b (13 g, 0.038 mol) and sodium carbonate (12.3 g, 0.116 mol) were added. After 3 times of nitrogen replacement,
tetrakis(triphenylphosphine)palladium (9 g, 0.008 mol) was added and the air was further replaced 3 times with nitrogen.
The mixture was heated to 90 °C in an oil bath to react, and the reaction was complete after 1 h. The mixture was filtered
with suction through celite, and purified by column chromatography to obtain compound 82 (7 g, 41.90 %). 1H NMR (400
MHz, CDCl3): δ 9.80 (s, 1H), 8.85-8.83 (m, 1H), 8.80 (s, 1H), 8.47-8.45 (m, 2H), 7.48-7.45 (m, 1H), 7.33-7.30 (m, 1H),
7.22 (d, J = 10.7 Hz, 1H), 6.97-6.59 (m, 1H), 4.05 (s, 3H); MS (ESI) (m/z): [M+H]+ 432.1.

2-(difluoromethoxy)-N4-(2-(dimethylamino)ethyl)-N4-methyl-N1-(4-(1-methyl-1H-pyrrolo [2,3-b]pyridin-3-yl)-1,3,5-tri-
azin-2-yl)-5-nitrobenzene-1,4-diamine (compound 83)

[0381]
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[0382] Compound 82 (7 g, 0.016 mol) was dissolved in DMF (100 mL), N,N-diisopropylethylamine (2.73 g, 0.021 mL)
and N,N,N’-trimethylethylenediamine (1.99 g, 0.019 mL) were added to the reaction solution, and the mixture was heated
to 80 °C in an oil bath and stirred. The reaction was complete in 0.5 hour. Water (100 mL) was added to quench the
reaction. The mixture was extracted with dichloromethane, washed twice with saturated brine, and purified by column
chromatography to obtain compound 83 (3.0 g, 36.14 %). 1H NMR (400 MHz, CDCl3): δ 9.23 (s, 1H), 8.82-8.80 (m, 1H),
8.72 (s, 1H), 8.44-8.43 (m, 1H), 8.41 (s, 1H), 7.43 (s, 1H), 7.31-7.28 (m, 1H), 7.05 (s, 1H), 6.91-6.48 (m, 1H), 4.03 (s,
3H), 3.33 (t, J = 7.0 Hz, 2H), 2.93 (d, J = 10.1 Hz, 3H), 2.59 (t, J = 7.0 Hz, 2H), 2.29 (s, 6H); MS (ESI) (m/z): [M+H]+ 514.2.

5-(difluoromethoxy)-N1-(2-(dimethylamino)ethyl)-N1-methyl-N4-(4-(1-methyl-1H-pyrrolo [2,3-b]pyridin-3-yl)-1,3,5-tri-
azin-2-yl)benzene-1,2,4-triamine (compound 84)

[0383]

[0384] Compound 83 (3.2 g, 6.23 mmol) was dissolved in ethanol (30 mL), water (10 mL) was added, then iron powder
(2.09 g, 37.42 mmol) and ammonium chloride (0.23 g, 4.30 mmol) were added to the reaction solution, and the mixture
was stirred and heated to 80 °C in an oil bath. The reaction was complete after 3 h. The reaction solution was filtered
with suction directly. The filtrate was spin-dried and purified by column chromatography to obtain compound 84 (3.1 g,
99.7 %). MS (ESI) (m/z): [M+H]+ 484.2.

Example 38: N-(4-(difluoromethoxy)-2-((2-(dimethylamino)ethyl) (methyl)amino)-5-((4-(1-methyl-1H-pyrrolo[2,3-b]pyri-
din-3-yl)-1,3,5-triazin-2-yl)amino)phen yl)acrylamide (compound 85)

[0385]

[0386] Compound 84 (3.1 g, 6.41 mmol) was dissolved in dichloromethane (50 mL), and tert-butanol (5 mL) was
added. The mixture was cooled in an ice water bath, and acrylic acid (0.92 g, 12.77 mmol), EDCI (2.46 g, 12.83 mmol),
and triethylamine (1.30 g, 12.87 mmol) were added. The reaction was complete after 3 h. Saturated potassium carbonate
solution was added and stirred for 10 min. The mixture was extracted with dichloromethane, and purified by column
chromatography to obtain compound 85 (1.1 g, 31.9 %). 1H NMR (400 MHz, CDCl3): δ 10.41 (s, 1H), 10.03 (s, 1H),
9.39(bs, 1H), 8.87-8.85 (m, 1H), 8.76 (s, 1H), 8.43-8.41 (m, 1H), 7.56 (s, 1H), 7.26-7.24 (m, 1H), 7.11 (s, 1H), 6.76-6.33
(m, 3H), 5.83-5.81 (m, 1H), 4.10 (s, 3H), 2.93-2.85 (m, 2H), 2.75 (s, 3H), 2.36-2.34 (m, 2H), 2.32 (s, 6H); MS (ESI) (m/z):
[M+H]+ 538.2.
[0387] The synthesis route of compound 89 is as shown in Scheme 10:



EP 3 345 906 A1

64

5

10

15

20

25

30

35

40

45

50

55

Synthesis of 4-(1H-benzo[d]imidazol-1-yl)-N-(4-fluoro-2-methoxy-5-nitrophenyl) -1,3,5-triazin-2-amine (compound 86)

[0388]

[0389] Compound 74a (500 mg, 1.67 mmol) was dissolved in DMF (30 mL) in a 100 mL single neck flask, and
benzimidazole (179 mg, 1.52 mmol) and potassium carbonate (419 mg, 3.04 mmol) were added. The mixture was
reacted at room temperature for 16 h. Water was added to quench the reaction. The mixture was extracted with ethyl
acetate for 3 times, dried over sodium sulfate, concentrated, and subjected to column chromatography to obtain compound
86 (300 mg, 0.785 mmol). 1H NMR (400 MHz, d6-DMSO) : δ 10.17 (s, 1H), 9.14-8.95 (m, 1H), 8.81 (s, 1H), 8.61-8.52
(m, 1H), 7.79 (d, J = 7.3 Hz, 1H), 7.57-7.18 (m, 3H), 3.99 (s, 3H); MS (ESI) (m/z): [M+H]+ 382.1.

N1-(4-(1H-benzo[d]imidazol-1-yl)-1,3,5-triazin-2-yl)-N4-(2-(dimethylamino)ethyl)-2-methoxy-N4-methyl-5-nitrobenzene-
1,4-diamine (compound 87)

[0390]

[0391] Compound 86 (650 mg, 1.7 mmol) was dissolved in N,N-dimethylacetamide (50 mL) in a 100 mL single neck
flask, and N,N,N’-trimethylethylenediamine (297 mg, 2.6 mmol) and N,N-diisopropylethylamine (658 mg, 5.1 mmol) were
added. The temperature was increased to 60 °C to react for 2 h. Water was added to quench the reaction. The mixture
was extracted with ethyl acetate for 3 times, dried over sodium sulfate, concentrated, and subjected to column chroma-
tography to obtain compound 87 (300 mg, 0.65 mmol). 1H NMR (400 MHz, CDCl3) δ 9.12-8.63 (m, 3H), 8.59-8.46 (m,
1H), 7.84 (d, J = 7.8 Hz, 1H), 7.81-7.69 (m, 1H), 7.47-7.38 (m, 2H), 6.71 (s, 1H), 3.99 (s, 3H), 3.36 (s, 2H), 2.94 (s, 3H),
2.62 (t, J= 6.7 Hz, 2H), 2.30 (s, 6H) ; MS (ESI) (m/z): [M+H]+ 464.2.

N4-(4-(1H-benzo[d]imidazol-1-yl)-1,3,5-triazin-2-yl)-N1-(2-(dimethylamino)ethyl)-5-methoxy-N1-toluene-1,2,4-triamine 
(compound 88)

[0392]



EP 3 345 906 A1

65

5

10

15

20

25

30

35

40

45

50

55

[0393] Compound 87 (500 mg, 1.08 mmol) was dissolved in ethanol (20 mL) - water (2 mL) in a 100mL single neck
flask, and iron powder (604 mg, 10.08 mmol) and ammonium chloride (604 mg, 10.08 mmol) were added. The temperature
was increased to 50 °C to react for 2 h. An aqueous solution of saturated sodium carbonate was added to quench the
reaction. The mixture was extracted with ethyl acetate for 3 times, dried over sodium sulfate, concentrated, and subjected
to column chromatography to obtain compound 88 (250 mg, 0.577 mmol). MS (ESI) (m/z): [M+H]+ 434.2.

Example 39: N-(5-((4-(1H-benzo[d]imidazol-1-yl)-1,3,5-triazin-2-yl) amino)-2-((2-(dimethylamino)ethyl)(methyl)amino)-
4-methoxyphenyl)acrylamide (compound 89)

[0394]

[0395] Compound 89 was prepared in the same manner as compound 85, except that compound 88 was used instead
of compound 84. 1H NMR (400 MHz, CDCl3): δ 10.23 (s, 1H), 9.74 (s, 2H), 9.61(s, 1H), 8.73(s, 1H), 8.61 (s, 1H), 7.98
(s, 1H), 7.88-7.86(m, 1H), 7.38(m,2H), 6.70-6.36(m, 2H), 5.76 (d, J = 10.7 Hz, 1H), 3.93 (s, 3H), 2.93 (s, 2H), 2.77 (s,
3H), 2.33 (s, 8H) ; MS (ESI) (m/z): [M+H]+ 488.2.
[0396] The synthesis route of compounds 97a-97e is as shown in Scheme 11:

4-(1-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl)pyridin-2-amine (compound 94a)

[0397]
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[0398] Compound 92 (1.3 g, 6.25 mmol) was dissolved in 1,4-dioxane (50 mL) in a 100mL single neck flask, then 3-
bromo-1-methyl-1H-pyrrolo[2,3-b]pyridine (2 g, 6.25 mmol), tetrakis(triphenylphosphine)palladium (360 mg, 0.31 mmol),
sodium carbonate (1.3 g, 12.5 mmol), and water (15 ml) were added, and the temperature was increased to 80 °C to
react for 2 h. Water was added to quench the reaction. The mixture was extracted with ethyl acetate for 3 times, dried
over sodium sulfate, and spin-dried to obtain crude product 93a. Then aqueous hydrochloric acid solution (50 mL) was
added to the crude product 93a, and the temperature was raised to 50 °C to react for 2h. The mixture was first extracted
with ethyl acetate for 2 times, and the organic phase was poured off. Then NaOH was used to adjust the pH of the
aqueous phase to 9. Subsequently, the mixture was extracted with ethyl acetate for 3 times, dried, concentrated, and
subjected to column chromatography to obtain compound 94a (300 mg, 1.34 mmol). MS (ESI) (m/z): [M+H]+ 225.1.

4-(1-methyl-1H-thieno[3,2-c]pyrazol-3-yl)pyridin-2-amine (compound 94b)

[0399]

[0400] Compound 46 (1.5 g, 3.5 mmol) was dissolved in N,N-dimethylformamide (50mL) in a 100mL single neck flask,
then compound 90 (223 mg, 1.288 mmol), copper iodide (44 mg, 0.24 mmol), and tetrakis(triphenylphosphine)palladium
(135 mg, 0.117 mmol) were added. The mixture was reacted for 1 hour at 80 °C under nitrogen. Water was added to
quench the reaction. The mixture was extracted with ethyl acetate for 3 times, dried over sodium sulfate, and concentrated
to obtain product 94b (300 mg, 1.3 mmol). MS (ESI) (m/z): [M+H]+ 231.1.

4-(1-methyl-1H-pyrazolο[4,3-c]pyridin-3-yl)pyridin-2-amine (compound 94c)

[0401]

[0402] Compound 92 (1.3 g, 4.06 mmol) was dissolved in 1,4-dioxane (50 mL) in a 100mL single neck flask, then 3-
iodo-1-methyl-1H-pyrazolo[4,3-b]pyridine (400 mg, 1.54 mmol), tetrakis(triphenylphosphine)palladium (178 mg, 0.308
mmol), sodium carbonate (408 mg, 3.85 mmol) and water (15 ml) were added, and the temperature was increased to
80 °C to react for 2 hours. Water was added to quench the reaction. The mixture was extracted with ethyl acetate for 3
times, dried over sodium sulfate, and concentrated to obtain crude product 93c. Then aqueous hydrochloric acid solution
(50ml) was added to the crude product, and the temperature was raised to 50 °C to react for 2 h. The mixture was first
extracted with ethyl acetate for 2 times, and the organic layer was poured off. Then NaOH was used to adjust the pH of
the aqueous phase to 9. Subsequently, the mixture was extracted with ethyl acetate for 3 times, dried, concentrated,
and subjected to column chromatography to obtain product 94c (350 mg, 1.56 mmol). MS (ESI) (m/z): [M+H]+ 226.1.

4-(pyrazolo[1,5-a]pyrimidin-3-yl)pyridin-2-amine (compound 94d)

[0403]
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[0404] Compound 94d was prepared in the same manner as compound 94a, except that 3-bromopyrazolo[1,5-a]
pyrimidine was used instead of 3-bromo-1-methyl-1H-pyrrolo[2,3-b]pyridine. 1H NMR (400 MHz, d6-DMSO): δ 9.23-9.19
(m, 1H), 8.75 (s, 1H), 8.73-8.71 (m, 1H), 7.92 (d, J = 5.2 Hz, 1H), 7.31 (s, 1H), 7.22-7.14 (m, 2H), 5.90 (bs, 2H); MS
(ESI) (m/z): [M+H]+ 212.1.

4-(imidazo[1,2-a]pyridin-3-yl)pyridin-2-amine (compound 94e)

[0405]

[0406] Compound 94e was prepared in the same manner as compound 94a, except that 3-bromoimidazo[1,2-a]pyridine
was used instead of 3-bromo-1-methyl-1H-pyrrolo[2,3-b]pyridine. MS (ESI) (m/z): [M+H]+ 211.1.

N1-(2-(dimethylamino)ethyl)-5-methoxy-N1-methyl-N4-(4-(1-methyl-1H-pyrrolo[2,3-b]py ridin-3-yl)pyridin-2-yl)-2-ni-
trobenzene-1,4-diamine (compound 95a)

[0407]

[0408] Compound 94a (400 mg, 1.79 mmol) was dissolved in DMF (50 mL) in a 100 mL single neck flask, and compound
11a (886 mg, 2.7 mmol), tri(dibenzylideneacetone)dipalladium (16 mg, 0.0179 mmol), 4,5-bis(diphenylphosphino)-9,9-
dimethylxanthene (21 mg, 0.0358 mmol) and cesium carbonate (1.75 g, 5.37 mmol) were added. The temperature was
increased to 85 °C to react for 12 hours. Water was added to quench the reaction. The mixture was extracted with ethyl
acetate for 3 times, dried over sodium sulfate, concentrated, and subjected to column chromatography to obtain compound
95a (300 mg, 0.63 mmol). MS (ESI) (m/z): [M+H]+ 476.2.

N1-(2-(dimethylamino)ethyl)-5-methoxy-N1-methyl-N4-(4-(1-methyl-1H-thieno[3,2-c]pyra zol-3-yl)pyridin-2-yl)-2-ni-
trobenzene-1,4-diamine (compound 95b)

[0409]

[0410] Compound 95b was prepared in the same manner as compound 95a, except that compound 94b was used
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instead of compound 94a. MS (ESI) (m/z): [M+H]+ 482.2.

N1-(2-(dimethylamino)ethyl)-5-methoxy-N1-methyl-N4-(4-(1-methyl-1H-pyrazolo[4,3-c]p yridin-3-yl)pyridin-2-yl)-2-ni-
trobenzene-1,4-diamine (compound 95c)

[0411]

[0412] Compound 95c was prepared in the same manner as compound 95a, except that compound 94c was used
instead of compound 94a. MS (ESI) (m/z): [M+H]+ 477.2.

N1-(2-(dimethylamino)ethyl)-5-methoxy-N1-methyl-2-nitro-N4-(4-(pyrazolo[1,5-a]pyrimid in-3-yl)pyridin-2-yl)benzene-
1,4-diamine (compound 95d)

[0413]

[0414] Compound 95d was prepared in the same manner as compound 95a, except that compound 94d was used
instead of compound 94a. MS (ESI) (m/z): [M+H]+ 463.1.

N1-(2-(dimethylamino)ethyl)-N4-(4-(imidazo[1,2-a]pyridin-3-yl)pyridin-2-yl)-5-methoxy-N1-methyl-2-nitrobenzene-1,4-
diamine (compound 95e)

[0415]

[0416] Compound 95e was prepared in the same manner as compound 95a, except that compound 94e was used
instead of compound 94a. 1H NMR (400 MHz, CDCl3): δ 8.82 (s, 1H), 8.53 (d, J = 7.0 Hz, 1H), 8.43-8.35 (m, 1H), 7.85
(s, 1H), 7.73 (d, J = 9.1 Hz, 1H), 7.35-7.26 (m, 1H), 7.05-6.95 (m, 3H), 6.91 (s, 1H), 6.71 (s, 1H), 3.99 (s, 3H), 3.35-3.26
(m, 2H), 2.90 (s, 3H), 2.67-2.56 (m, 2H), 2.30 (s, 6H); MS (ESI) (m/z): [M+H]+ 462.2.

N1-(2-(dimethylamino)ethyl)-5-methoxy-N1-methyl-N4-(4-(1-methyl-1H-pyrrolo[2,3-b]py ridin-3-yl)pyridin-2-yl)benzene-
1,2,4-triamine (compound 96a)

[0417]
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[0418] Compound 95a (475 mg, 2.37 mmol) was dissolved in ethanol (20 mL) -water (20 mL) in a 100 mL single neck
flask, and iron powder (1.3 g, 23.75 mmol) and ammonium chloride (1.3 g, 23.75 mmol) were added. The temperature
was increased to 50 °C to react for 2 hours. An aqueous solution of saturated sodium carbonate was added to quench
the reaction. The mixture was extracted with ethyl acetate for 3 times, dried over sodium sulfate, concentrated, and
subjected to column chromatography to obtain product 96a (100 mg, 0.224 mmol). MS (ESI) (m/z): [M+H]+ 446.3.

N1-(2-(dimethylamino)ethyl)-5-methoxy-N1-methyl-N4-(4-(1-methyl-1H-thieno[3,2-c]pyra zol-3-yl)pyridin-2-yl)benzene-
1,2,4-triamine (compound 96b)

[0419]

[0420] Compound 96b was prepared in the same manner as compound 96a, except that compound 95b was used
instead of compound 95a. MS (ESI) (m/z): [M+H]+ 452.2.

N1-(2-(dimethylamino)ethyl)-5-methoxy-N1-methyl-N4-(4-(1-methyl-1H-pyrazolo[4,3-c]p yridin-3-yl)pyridin-2-yl)ben-
zene-1,2,4-triamine (compound 96c)

[0421]

[0422] Compound 96c was prepared in the same manner as compound 96a, except that compound 95c was used
instead of compound 95a. MS (ESI) (m/z): [M+H]+ 447.3.

N1-(2-(dimethylamino)ethyl)-5-methoxy-N1-methyl-N4-(4-(pyrazolo[1,5-a]pyrimidin-3-yl) pyridin-2-yl)benzene-1,2,4-tri-
amine (compound 96d)

[0423]

[0424] Compound 96d was prepared in the same manner as compound 96a, except that compound 95d was used
instead of compound 95a. 1H NMR (400 MHz, d6-DMSO): δ 9.25-9.21 (m, 1H), 8.78 (s, 1H), 8.75-8.71 (m, 1H), 8.13-8.10
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(d, J = 5.2 Hz, 1H), 7.69 (s, 1H), 7.63 (s, 1H), 7.49 (s, 1H), 7.48-7.43 (m, 1H), 7.21-7.17 (m, 1H), 6.74 (s, 1H), 3.75 (s,
3H), 3.18 (s, 3H), 2.90 (t, J = 7.2 Hz, 2H), 2.42 (t, J = 7.2 Hz, 2H), 2.23 (s, 6H); MS (ESI) (m/z): [M+H]+ 433.2.

N1-(2-(dimethylamino)ethyl)-N4-(4-(imidazo[1,2-a]pyridin-3-yl)pyridin-2-yl)-5-methoxy-N1-toluene-1,2,4-triamine (com-
pound 96e)

[0425]

[0426] Compound 96e was prepared in the same manner as compound 96a, except that compound 95e was used
instead of compound 95a. MS (ESI) (m/z): [M+H]+ 432.2.

Example 40: N-(2-((2-(dimethylamino)ethyl)(methyl)amino)-4-methoxy-5-((4-(1-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl)py-
ridin-2-yl)amino)phenyl)acrylamide (compound 97a)

[0427]

[0428] Compound 96a (445 mg, 0.45 mmol) was dissolved in dichloromethane (50 mL) in a 100mL single neck flask,
and acrylic acid (72 mg, 0.67 mmol) and EDCI (173 mg, 0.9 mmol) were added. The mixture was reacted at room
temperature for 2 hours, and water was added to quench the reaction. The mixture was extracted 3 times with DCM,
dried over sodium sulfate, concentrated, and subjected to column chromatography to obtain product 97a (30 mg, 0.06
mmol). 1H NMR (400 MHz, CD3OD): δ 8.52 (s, 1H), 8.45 (dd, J = 8.0, 1.3 Hz, 1H), 8.38-8.32 (m, 1H), 8.12 (d, J = 5.4
Hz, 1H), 8.06 (s, 1H), 7.41 (s, 1H), 7.24 (dd, J = 8.0, 4.8 Hz, 1H), 7.16 (dd, J = 5.5, 1.4 Hz, 1H), 7.00 (s, 1H), 6.62-6.55
(m, 1H), 6.48-6.41 (m, 1H), 5.86-5.83 (m, 1H), 3.96 (d, J = 3.8 Hz, 6H), 3.20 (s, 2H), 2.73 (s, 3H), 2.50 (s, 5H); MS (ESI)
(m/z): [M+H]+ 500.3.

Example 41: N-(2-((2-(dimethylamino)ethyl)(methyl)amino)-4-methoxy-5-((4-(1-methyl-1H-thieno[3,2-c]pyrazol-3-yl)py-
ridin-2-yl)amino)phenyl)acrylamide (compound 97b)

[0429]

[0430] Compound 97b was prepared in the same manner as compound 97a, except that compound 96b was used
instead of compound 96a. 1H NMR (400 MHz, CD3OD) δ 8.58 (s, 1H), 8.18-8.11 (m, 1H), 7.61 (d, J = 5.3 Hz, 1H), 7.21
(d, J = 1.7 Hz, 2H), 7.15 (d, J = 5.3 Hz, 1H), 7.00 (s, 1H), 6.63-6.48 (m, 1H), 6.40-6.29 (m, 1H), 5.80 (d, J = 10.2 Hz,
1H), 4.09 (s, 3H), 3.92 (s, 4H), 3.13 (t, J = 5.5 Hz, 3H), 2.72 (d, J = 5.9 Hz, 3H), 2.59 (s, 2H), 2.39 (s, 6H); MS (ESI)
(m/z): [M+H]+ 506.2.
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Example 42: N-(2-((2-(dimethylamino)ethyl)(methyl)amino)-4-methoxy-5-((4-(1-methyl-1H-pyrazolo[4,3-b]pyridin-3-
yl)pyridin-2-yl)amino)phenyl)acrylamide (compound 97c)

[0431]

[0432] Compound 97c was prepared in the same manner as compound 97a, except that compound 96c was used
instead of compound 96a. 1H NMR (400 MHz, CD3OD) δ 8.72 (d, J = 11.8 Hz, 1H), 8.63 (m, 1H), 8.20 (d, J = 5.4 Hz,
1H), 8.12-8.06 (m, 2H), 7.75 (m, 1H), 7.46 (m, 1H), 6.99 (s, 1H), 6.55-6.50 (m, 1H), 6.35 (m, 1H), 5.79 (d, J = 10.2 Hz,
1H), 4.18 (s, 3H), 3.93 (d, J = 4.8 Hz, 3H), 3.11 (d, J = 5.5 Hz, 2H), 2.72 (s, 3H), 2.36 (m, 6H); MS (ESI) (m/z): [M+H]+ 501.3.

Example 43: N-(2-((2-(dimethylamino)ethyl)(methyl)amino)-4-methoxy-5-((4-(pyrazolo[1,5-a]pyrimidin-3-yl)pyridin-2-
yl)amino)phenyl)acrylamide (compound 97d)

[0433]

[0434] Compound 97d was prepared in the same manner as compound 97a, except that compound 96d was used
instead of compound 96a. 1H NMR (400 MHz, CDCl3): δ 10.07 (bs, 1H), 9.06 (s, 1H), 8.87 (bs, 1H), 8.74-8.70 (m, 1H),
8.63-8.59 (m, 1H), 8.28 (d, J = 5.2 Hz, 1H), 7.82 (s, 1H), 7.64-7.60 (m, 1H), 7.14 (s, 1H), 6.93-6.87 (m, 1H), 6.78 (s,
1H), 6.52-6.38 (m, 2H), 5.73-5.67 (m, 1H), 3.87 (s, 3H), 2.94 (t, J = 7.2 Hz, 2H), 2.71 (s, 3H), 2.41 (t, J = 7.2 Hz, 2H),
2.34 (s, 6H); MS (ESI) (m/z): [M+H]+ 487.2.

Example 44: N-(2-((2-(dimethylamino)ethyl)(methyl)amino)-5-((4-(imidazo [1,2-a]pyridin-3-yl)pyridin-2-yl)amino)-4-
methoxyphenyl)acrylamide (compound 97e)

[0435]

[0436] Compound 97e was prepared in the same manner as compound 97a, except that compound 96e was used
instead of compound 96a. 1H NMR (400 MHz, CDCl3): δ 9.85 (s, 1H), 9.02 (s, 1H), 8.77 (d, J = 6.9 Hz, 1H), 8.32 (d, J
= 5.2 Hz, 1H), 7.94 (s, 1H), 7.73 (d, J = 7.3 Hz, 1H), 7.39-7.21 (m, 2H), 7.10-6.84 (m, 4H), 6.76 (s, 1H), 6.50-6.45 (m,
1H), 5.76-5.74 (m, 1H), 3.86 (s, 3H), 3.12-3.06 (m, 2H), 2.75-2.72 (m, 5H), 2.55 (s, 6H); MS (ESI) (m/z): [M+H]+ 486.3.
[0437] The synthesis route of compound 103 is as shown in Scheme 12:
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1-(2-chloropyridin-4-yl)-3-methyl-1H-indazole (compound 99)

[0438]

[0439] Compound 98 (1.1 g, 8.3 mmol), 2-chloro-4-iodopyridine (4.0 g, 16.7 mmol), copper iodide (158 mg, 0.83 mmol),
potassium phosphate (3.5 g, 16.7 mmol), trans-N,N’-dimethylcyclohexanediamine (237 mg, 1.67 mmol), and toluene
(30 mL) were added to a 100 mL reaction flask under a nitrogen atmosphere, and the temperature was raised to 80 °C
to react overnight. After the completion of reaction, the mixture was filtered. The filtrate was concentrated, and compound
99 (1.2 g) was obtained by column chromatography. 1H NMR (400 MHz, CDCl3): δ 8.47 (d, J = 5.6 Hz, 1H), 7.90-7.85
(m, 2H), 7.79-7.70 (m, 2H), 7.62 -7.53 (m, 1H), 7.35 (t, J = 7.5 Hz, 1H), 2.67 (s, 3H); MS (ESI) (m/z): [M+H]+ 244.1.

N-(4-fluoro-2-methoxy-5-nitrophenyl)-4-(3-methyl-1H-indazol-1-yl)pyridin-2-amine (compound 100)

[0440]

[0441] Compound 99 (1.2 g, 4.9 mmol), 4-fluoro-2- methoxy-5-nitroaniline (1.2 g, 6.3 mmol), palladium acetate (110
mg, 0.49 mmol), 4,5-bis(diphenylphosphino)-9,9-dimethylxanthene (566 mg, 0.98 mmol), potassium tert-butoxide (1.1
g, 9.8 mmol), and toluene (20 mL) were added to a 100 mL reaction flask under a nitrogen atmosphere, and the
temperature was raised to 100 °C to react overnight. After the completion of reaction, the mixture was filtered. The filtrate
was concentrated, and compound 100 (500 mg) was obtained by column chromatography. 1H NMR (400 MHz, CDCl3):
δ 9.37 (d, J = 8.2 Hz, 1H), 8.42 (d, J = 5.2 Hz, 1H), 7.93 (d, J = 8.5 Hz, 1H), 7.77 (d, J = 8.0 Hz, 1H), 7.58-7.54 (m, 1H),
7.37-7.31 (m, 2H), 7.26 (s, 1H), 7.13 (s, 1H), 6.77 (d, J = 12.1 Hz, 1H), 4.05 (s, 3H), 2.68 (s, 3H); MS (ESI) (m/z): [M+H]
+ 394.1.
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N1-(2-(dimethylamino)ethyl)-5-methoxy-N1-methyl-N4-(4-(3-methyl-1H-indazol-1-yl)pyri din-2-yl)-2-nitrobenzene-1,4-
diamine (compound 101)

[0442]

[0443] N,N-diisopropylethylamine (0.5 mL) and N,N,N’-trimethylethylenediamine (0.36 mL, 2.8 mmol) were added
sequentially to a solution of compound 100 (500 mg, 1.4 mmol) in N,N-dimethylacetamide (15 mL) at room temperature.
The mixture was heated to 80 °C and reacted for 2 h. After the completion of reaction, ethyl acetate and water were
added. The mixture was fully stirred and filtered over celite. The organic phase was washed several times with saturated
brine. After drying and concentration, compound 101(500 mg) was obtained by column chromatography. MS (ESI) (m/z):
[M+H]+ 476.2.

N1-(2-(dimethylamino)ethyl)-5-methoxy-N1-methyl-N4-(4-(3-methyl-1H-indazol-1-yl)pyri din-2-yl)benzene-1,2,4-tri-
amine (compound 102)

[0444]

[0445] Compound 102 was prepared in the same manner as compound 96a, except that compound 101 was used
instead of compound 95a. 1H NMR (400 MHz, CDCl3) : δ 8.32 (d, J = 6.0 Hz, 1H), 7.87 (d, J = 8.3 Hz, 1H), 7.76 (d, J =
8.2 Hz, 1H), 7.64 (s, 1H), 7.58-7.44 (m, 1H), 7.34-7.24 (m, 2H), 7.20 (s, 1H), 6.99 (s, 1H), 6.74 (s, 1H), 3.85 (s, 3H),
3.01 (t, J = 6.6 Hz, 2H), 2.70 (s, 3H), 2.67(s, 3H), 2.48 (m, 2H), 2.33 (s, 6H); MS (ESI) (m/z): [M+H]+ 446.3.

Example 45: N-(2-((2-(dimethylamino)ethyl)(methyl)amino)-4-methoxy-5-((4-(3-methyl-1H-indazol-1-yl)pyridin-2-
yl)amino)phenyl)acrylamide (compound 103)

[0446]

[0447] Compound 103 was prepared in the same manner as compound 97a, except that compound 102 was used
instead of compound 96a. 1H NMR (400 MHz, CDCl3) δ 10.16 (s, 1H), 9.22 (s, 1H), 8.35 (d, J = 5.6 Hz, 1H), 8.11 (d, J=
8.5 Hz, 1H), 7.71 (d, J = 8.0 Hz, 1H), 7.48 (t, J = 7.7 Hz, 1H), 7.38 (s, 1H), 7.27-7.24 (m, 2H), 7.03 (s, 1H), 6.82 (s, 1H),
6.52-6.42 (m, J = 19.5 Hz, 2H), 5.75 (d, J = 11.6 Hz, 1H), 3.88 (s, 3H), 2.92 (m, 2H), 2.74 (s, 3H), 2.66 (s, 3H), 2.31-2.25
(m, 8H); MS (ESI) (m/z): [M+H]+ 500.3.
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Biological activity testing

[0448] MTT cell proliferation assay is described as follows.
[0449] Tumor cell proliferation and growth inhibition analysis: H1975 (non-small-cell lung cancer cells, EGFR
L858K/T790M) and A431 (human epidermal cancer cells, EGFR wild type) cells were commercially available from the
ATCC cell bank. The growth medium for H1975 cells was RPMI-1640 (GIBCO, A10491-065), 10% fetal bovine serum.
The growth medium for A431 cells was DMEM (GIBCO, 11995-065), 10% fetal bovine serum. The influence exerted by
the compounds on the proliferation activity of tumor cells was detected by Cell Titer-Glo assay. Tumor cells were exposed
to the treatment conditions for 72 h, and the cell density used in each experiment for each cell line was adjusted according
to the 72 h cell growth curve. 10 concentration gradients and three-fold dilutions (0.5nM-10mM) were set for compounds
to be tested, and 3 parallel controls were used for each concentration value.
[0450] Trypsin was used for digesting cells in the logarithmic growth phase to prepare cell suspension, which was
counted by a Roche counter and appropriately diluted with complete medium to a final cell concentration of 1∼23103

cell/mL. 384-well plates were seeded with cells, and 22.6 mL were seeded for each well. 3 parallels were set. The plates
were incubated in an incubator with 5% CO2 at 37°C overnight. The compounds were dissolved in DMSO to prepare
10 mmol/L mother liquor. Then the compounds were diluted gradiently with a BRAVO instrument, and the concentrations
of compound obtained by stepwise dilution were 10mmol/L, 3.33mmol/L, 1.11mmol/L, 0.37mmol/L, 0.123mmol/L,
0.041mmοl/L, 0.0137mmol/L, 0.00457mmol/L, 0.00152mmol/L, and 0.0005mmol/L respectively. 2 mL of compound solution
was added into 18 mL of culture medium, and fully mixed. Then 2mL of mixed solution of compound and culture medium
was added into 18 mL of culture medium, and fully mixed. 2.4 mL of mixtures were added into a 384-well plates. 2.4 mL
of diluted DMSO was used instead of compound solutions as 0 % inhibition control (the final concentration of DMSO
should be lower than 0.1% to reduce the influence caused by DMSO). After cultivation for 72 h, 24mL of Cell Titer-Glo
reagent was added. The contents were mixed on an orbital shaker for 2 min to induce cell lysis. The 384-well plates
were incubated at room temperature for 10 min to stabilize the fluorescent signal value. Data was read by Infinite®
M1000 PRO (TECAN), and calculated with GraphPad Prism version 5.0. GI50 value was obtained by adjustment using
a non-linear regression model of dose response curves.
[0451] The testing results are shown as follows.

compound H1975 A431

GI50 (nM) GI50 (nM)

Example 1 (compound 14a) 7.3 ∼110

Example 2 (compound 14b) 168.4 727.7

Example 3 (compound 14c) 82.4 1238

Example 4 (compound 14d) 844.1 ∼  63370

Example 5 (compound 14e) 31.2 1219

Example 6 (compound 21a) 4 89.1

Example 7 (compound 21b) 49 ∼  1722

Example 8 (compound 21c) 26.1 298.9

Example 9 (compound 21d) 24.2 >1000

Example 10 (compound 21e) 284.8 >1000

Example 11 (compound 21f) 36 689.6

Example 12 (compound 31a) 6.8 10210

Example 13 (compound 31b) 174.7 1555

Example 14 (compound 31c) 1465 ∼  3523

Example 15 (compound 31d) 77.5 5367

Example 16 (compound 31e) 2878 2095

Example 17 (compound 31f) 39.8 1302

Example 18 (compound 39a) 6.7 295.8
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Claims

1. A compound represented by formula (I), or a pharmaceutically acceptable salt or a solvate thereof:

(continued)

compound H1975 A431

GI50 (nM) GI50 (nM)

Example 19 (compound 39b) 165.6 1440

Example 20 (compound 39c) >1000 >1000

Example 21 (compound 39d) 35.9 318.6

Example 22 (compound 39e) 184.1 724

Example 23 (compound 39f) 110.3 2440

Example 24 (compound 51a) 10.7 208.8

Example 25 (compound 5 1b) 6.5 85.8

Example 26 (compound 51c) 296.1 1127

Example 27 (compound 51d) 1096 2543

Example 28 (compound 51e) 260.8 5302

Example 29 (compound 51f) 60.3 >1000

Example 30 (compound 59) 21.5 942.9

Example 31 (compound 72) 33.5 625.2

Example 32 (compound 80a) 9.4 147.1

Example 33 (compound 80b) 9.8 100.1

Example 34 (compound 80c) 462.3 2568

Example 35 (compound 80d) 1556 3322

Example 36 (compound 80e) 114.2 1115

Example 37 (compound 80f) 440.8 1317

Example 38 (compound 85) 8.3 144.2

Example 39 (compound 89) 21.2 15.2

Example 40 (compound 97a) 28.9 198.1

Example 41 (compound 97b) ∼ 36.5 ∼ 800

Example 42 (compound 97c) 16.3 264.2

Example 43 (compound 97d) 19.1 266.8

Example 44 (compound 97e) 103.9 638.4

Example 45 (compound 103) 7.6 798.2

AZD9291 2.8 40.1

Irresa 736.4 70.9
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wherein X is selected from carbon, Y is selected from carbon, Z is selected from C-Ra, R1 is selected from
methoxy; or X is selected from nitrogen, Y is selected from carbon, Z is selected from C-Rb, R1 is selected from
methoxy or difluoromethoxy; or X is selected from nitrogen, Y is selected from nitrogen, Z is selected from C-
Rc, R1 is selected from methoxy or difluoromethoxy; or X is selected from nitrogen, Y is selected from nitrogen,
Z is selected from C-Rd, R1 is selected from difluoromethoxy;
Ra is selected from 3-methyl-1H-indazol-1-yl, 1-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl, 1-methyl-1H-thieno[3,2-c]
pyrazol-3-yl, 1-methyl-1H-pyrazolo[4,3-b]pyridin-3-yl, pyrazolo[1,5-a]pyrimidin-3-yl, or imidazo[1,2-a]pyridin-3-
yl;
Rb is selected from benzo[d]isoxazol-3-yl, 1-methyl-1H-pyrrolo[3,2-b]pyridin-3-yl, 2,4-dimethyl-4H-thieno[3,2-
b]pyrrol-6-yl, 2,5,6-trimethyl-6H-thieno[2,3-b]pyrrol-4-yl, or 1-methyl-1H-thieno[3,2-c]pyrazol-3-yl;
Rc is selected from 1H-benzo[d]imidazol-1-yl, 1H-indol-7-yl or 1-methyl-1H-indol-7-yl;
Rd is selected from 1-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl;
R2 is selected from (2-(dimethylamino)ethyl)(methyl)amino, 4-methylpiperazin-1-yl, 3-(dimethylamino)azetidin-
1-yl, 4-(dimethylamino)piperidin-1-yl, (S)-2-((dimethylamino)methyl)pyrrolidin-1-yl, or 5-methyl-2,5-diaza-
spiro[3.4]oct-2-yl.

2. The compound according to claim 1, or a pharmaceutically acceptable salt or a solvate thereof, which has a structure
represented by formula (II),

wherein Ra is selected from 3-methyl-1H-indazol-1-yl, 1-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl, 1 -methyl-1H-
thieno[3,2-c]pyrazol-3-yl, 1-methyl-1H-pyrazolo[4,3-b]pyridin-3-yl, pyrazolo[1,5-a]pyrimidin-3-yl, or imidazo[1,2-
a]pyridin-3-yl;
R2 is selected from (2-(dimethylamino)ethyl)(methyl)amino, 4-methylpiperazin-1-yl, 3-(dimethylamino)azetidin-
1-yl, 4-(dimethylamino)piperidin-1-yl, (S)-2-((dimethylamino)methyl)pyrrolidin-1-yl, or 5-methyl-2,5-diaza-
spiro[3.4]oct-2-yl.

3. The compound according to claim 1, or a pharmaceutically acceptable salt or a solvate thereof, which has a structure
represented by formula (III),
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wherein Rb is selected from benzo[d]isoxazol-3-yl, 1-methyl-1H-pyrrolo[3,2-b]pyridin-3-yl, 2,4-dimethyl-4H-
thieno[3,2-b]pyrrol-6-yl, 2,5,6-trimethyl-6H-thieno[2,3-b]pyrrol-4-yl, or 1-methyl-1H-thieno[3,2-c]pyrazol-3-yl;
R1 is selected from methoxy or difluoromethoxy;
R2 is selected from (2-(dimethylamino)ethyl)(methyl)amino, 4-methylpiperazin-1-yl, 3-(dimethylamino)azetidin-
1-yl, 4-(dimethylamino)piperidin-1-yl, (S)-2-((dimethylamino)methyl)pyrrolidin-1-yl, or 5-methyl-2,5-diaza-
spiro[3.4]oct-2-yl.

4. The compound according to claim 1, or a pharmaceutically acceptable salt or a solvate thereof, which has a structure
represented by formula (IV),

wherein Rc is selected from 1H-benzo[d]imidazol-1-yl, 1H-indol-7-yl, or 1-methyl-1H-indol-7-yl;
R1 is selected from methoxy or difluoromethoxy;
R2 is selected from (2-(dimethylamino)ethyl)(methyl)amino, 4-methylpiperazin-1-yl, 3-(dimethylamino)azetidin-
1-yl, 4-(dimethylamino)piperidin-1-yl, (S)-2-((dimethylamino)methyl)pyrrolidin-1-yl, or 5-methyl-2,5-diaza-
spiro[3.4]oct-2-yl.

5. The compound according to claim 1, or a pharmaceutically acceptable salt or a solvate thereof, which has a structure
represented by formula (V),

wherein Rd is selected from 1-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl;
R2 is selected from (2-(dimethylamino)ethyl)(methyl)amino, 4-methylpiperazin-1-yl, 3-(dimethylamino)azetidin-
1-yl, 4-(dimethylamino)piperidin-1-yl, (S)-2-((dimethylamino)methyl)pyrrolidin-1-yl, or 5-methyl-2,5-diaza-
spiro[3.4]oct-2-yl.

6. The compound according to claim 3, or a pharmaceutically acceptable salt or a solvate thereof, wherein Rb is
selected from benzo[d]isoxazol-3-yl, 1-methyl-1H-pyrrolo[3,2-b]pyridin-3-yl, or 1-methyl-1H-thieno[3,2-c]pyrazol-3-
yl.

7. The compound according to claim 4, or a pharmaceutically acceptable salt or a solvate thereof, wherein Rc is 1H-
indol-7-yl.

8. The compound according to any one of claims 1 to 7, or a pharmaceutically acceptable salt or a solvate thereof,
wherein R2 is (2-(dimethylamino)ethyl)(methyl)amino.

9. The compound according to any one of claims 1 to 5, or a pharmaceutically acceptable salt or a solvate thereof,
wherein the compound represented by the formula (I) is selected from any one of the following compounds:
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N-(5-((4-(benzo[d]isoxazol-3-yl)pyrimidin-2-yl)amino)-4-(difluoromethoxy)-2-((2-(dimethyla mino)ethyl)(me-
thyl)amino)phenyl)acrylamide,
N-(2-((2-(dimethylamino)ethyl)(methyl)amino)-4-methoxy-5-((4-(1-methyl-1H-pyrrolo[3,2-b]pyridin-3-yl)pyrimi-
din-2-yl)amino)phenyl)acrylam ide,
N-(4-(difluoromethoxy)-2-((2-(dimethylamino)ethyl)(methyl)amino)-5-((4-(1-methyl-1H-pyrro lo[3,2-b]pyridin-3-
yl)pyrimidin-2-yl)amino)phenyl)acrylamide,
N-(4-(difluoromethoxy)-2-((2-(dimethylamino)ethyl)(methyl)amino)-5-((4-(1-methyl-1H-thien o[3,2-c]pyrrol-3-
yl)pyrimidin-2-yl)amino)phenyl)acrylamide,
N-(5-((4-(1H-indol-7-yl)-1,3,5-triazin-2-yl)amino)-4-(difluoromethoxy)-2-((2-(dimethylamino) ethyl)(methyl)ami-
no)phenyl)acrylamide, N-(4-(difluoromethoxy)-2-((2-(dimethylamino) ethyl)(methyl)amino)-5-((4-(1-methyl-1H-
pyrrolo[2,3-b]pyridin-3-yl)-1,3,5-triazin-2-yl)amino )phenyl)acrylamide, N-(5-((4-(benzo[d]isoxazol-3-yl)pyrimi-
din-2-yl)amino)-2-((2-(dimethylamino) ethyl)(methyl)amino)-4-methoxyphenyl)acrylamide, N-(2-((2-(dimethyl-
amino)ethyl)(methyl) amino)-4-methoxy-5-((4-(1-methyl-1H-thieno[3,2-c]pyrrol-3-yl)pyrimidin-2-yl)amino)phe-
nyl) acrylamide, or N-(5-((4-(1H-indol-7-yl)-1,3,5-triazin-2-yl)amino)-2-((2-(dimethylamino) ethyl)(methyl)ami-
no)-4-methoxyphenyl)acrylamide.

10. The compound according to any one of claims 1 to 9, or a pharmaceutically acceptable salt or a solvate thereof,
which is used for treatment of cancer.

11. The compound according to claim 10, or a pharmaceutically acceptable salt or a solvate thereof, wherein the cancer
includes non-small-cell lung cancer, breast cancer, neurogliocytoma, prostate cancer, ovarian cancer, head and
neck squamous carcinoma, cervical cancer, esophageal cancer, liver cancer, renal cancer, pancreatic cancer,
colorectal cancer, skin cancer, leukemia, lymphoma, gastric cancer, multiple myeloma, or solid tumor.

12. A pharmaceutical composition comprising the compound according to any one of claims 1 to 11, or a pharmaceutically
acceptable salt, or a solvate thereof, and a pharmaceutically acceptable diluent and/or carrier.

13. Use of the compound according to any one of claims 1 to 11 or a pharmaceutically acceptable salt or a solvate
thereof as a medicament.

14. Use of the compound according to any one of claims 1 to 11 or a pharmaceutically acceptable salt or a solvate
thereof in the preparation of a medicament for the treatment of cancer.

15. The use according to claim 14, wherein the cancer includes non-small-cell lung cancer, breast cancer, neuroglio-
cytoma, prostate cancer, ovarian cancer, head and neck squamous carcinoma, cervical cancer, esophageal cancer,
liver cancer, renal cancer, pancreatic cancer, colorectal cancer, skin cancer, leukemia, lymphoma, gastric cancer,
multiple myeloma, or solid tumor.

16. A method for producing an anti-cancer effect in a warm-blooded animal, such as human being, in need of such
treatment, which comprises administering to the animal an effective amount of the compound according to any one
of claims 1 to 11 or a pharmaceutically acceptable salt or a solvate thereof.

17. Use of the compound according to any one of claims 1 to 11 or a pharmaceutically acceptable salt or a solvate
thereof and an additional anti-tumor substance for the simultaneous, separate or sequential treatment of cancer.

18. A method for preparing the compound according to any one of claims 1 to 11 or a pharmaceutically acceptable salt
or a solvate thereof, which comprises:
in the presence of an organic solvent, making a compound represented by the following formula (VI) or a salt thereof
react with a carboxylic acid or a carboxylic acid derivatives,
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wherein, in formula (VI), X, Y, Z, R1, and R2 have the same meaning as in the formula (I).

19. The method according to claim 18, wherein the organic solvent includes dichloromethane, tetrahydrofuran, N,N-
dimethylformamide, or N,N-dimethylacetamide.

20. The method according to claim 18 or 19, wherein the carboxylic acid or carboxylic acid derivatives includes acrylic
acid, acryloyl chloride or acrylic ester.

21. The method according to any one of claims 18 to 20, wherein the compound represented by the formula (VI) is
selected from any one of the following compounds: N4-(4-(4-benzo[d]isoxazol-3-yl)pyrimidin-2-yl)-N1-(2-(dimethyl-
amino)ethyl)-5-methoxy-N1-to luene-1,2,4-triamine, N4-(4-(benzo[d]isoxazol-3-yl)pyrimidin-2-yl)-5-(difluorometh-
oxy) -N1-(2-(dimethylamino)ethyl)-N1-toluene-1,2,4-triamine, N1-(2-(dimethylamino)ethyl)-5-methoxy-N1-methyl-
N4-(4-(1-methyl-1H-pyrrolo[3,2-b]pyridin-3-yl)pyrimidin-2-yl)benzene-1, 2,4-triamine, 5-(difluorometh-
oxy)-N1-(2-(dimethylamino)ethyl)-N1-methyl-N4-(4-(1-methyl-1H-pyrrolo[3,2-b]pyridin-3-yl)pyrimidin-2-yl)benzene-
1,2,4-triamine, N1-(2-(dimethylamino)ethyl)-5-methoxy-N1-methyl-N4-(4-(1-methyl-1H-thieno[3,2-c]pyrazol-3-yl)py-
rimidin-2-yl)benzene-1,2,4-triamine, 5-(difluoromethoxy)-N1-(2-(dimethylamino)ethyl) -N1-methyl-N4-(4-(1-methyl-
1H-thieno[3,2-c]pyrazol-3-yl)pyrimidin-2-yl)benzene-1,2,4-triami ne, N4-(4-(1H-indol-7-yl)-1,3,5-triazin-2-
yl)-N1-(2-(dimethylamino)ethyl)-5-methoxy-N1-toluene-1,2,4-triamine, N4-(4-(1H-indol-7-yl)-1,3,5-triazin-2-yl)
-5-(difluoromethoxy)-N1-(2-(dimethylamino)ethyl)-N1-toluene-1,2,4-triamine, or 5-(difluoromethoxy)-N1-(2-(dimeth-
ylamino)ethyl)-N1-methyl-N4-(4-(1-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl)-1,3,5-triazin-2-yl)benzene-1,2,4-triamine.
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