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(57) Abstract: The present invention relates to: a pyrido[3,4-d]pyrimidin-8-one derivative compound exhibiting excellent anti-prolif-
erative effects on cancer cells, a pharmaceutically acceptable salt thereof, a hydrate thereof, or a stercoisomer thereof, a preparation
method therefor; a pharmaceutical composition for preventing, alleviating, or treating cancer metastasis and proliferative diseases, con-
taining same as an active ingredient; and an anti-cancer composition used on cancer cells, wherein the compound exhibits excellent
cancer cell inhibitory activities and anti-proliferative effects, thereby being useful in the inhibition of cancer cells and, further, in the
prevention of cancer metastasis and proliferative diseases and in the cancer treatment.
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DESCRIPTION
Invention Title
NOVEL PYRIDO[3,4-D]PYRIMIDIN-8-ONE DERIVATIVE HAVING
PROTEIN KINASE INHIBITORY ACTIVITY, AND PHARMACEUTICAL
COMPOSITION FOR PREVENTING, ALLEVIATING, OR TREATING CANCER,

COMPRISING SAME

Technical Field

[0001] The present disclosure relates to a compound selected
from among a novel pyrido[3,4-dlpyrimidin-8-one derivative
having protein kinase inhibitory activity, a
pharmaceutically acceptable salt thereof, a hydrate thereof,
and a stereoisomer thereof, a method for producing the
compound, and a pharmaceutical composition for preventing,

alleviating or treating cancer containing the compound.

Background Art

[0002] Protein kinases are enzymes that catalyze
phosphorylation reactions that transfer a gamma-phosphate
group from ATP to the hydroxyl groups of tyrosine, serine
and threonine on a protein. They are involved in cellular
metabolism, gene expression, cell growth, differentiation
and cell division, and play an important role 1in <cell
signaling.

[0003] Protein kinases account for about 2% of the eukaryotic
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genome, and there are about 518 protein kinases in the human
genome. Protein kinases are classified into tyrosine protein
kinases that phosphorylate tyrosine, and serine/threonine

kinases that phosphorylate serine and threonine. Among them,

more than about 90 kinases are tyrosine kinases, and are

divided 1into receptor tyrosine kinases (RTKs) and non-

receptor tyrosine kinases (NRTKs). Receptor tyrosine kinases

are membrane proteins that have domains capable of receiving
growth factors on the cell surface, and have active sites

capable of phosphorylating tyrosine residues in the cytoplasm.
Non-receptor tyrosine kinases are single tyrosine kinase

domains present in the nucleus and cytoplasm, and
phosphorylate tyrosine residues by receiving signals even

though they are not receptors.

[0004] Protein kinases are molecular switches and the

transition between active and inactive states thereof in

cells should be smoothly regulated. When they are abnormally
regulated, they excessively activate excessive intracellular

signaling, resulting in uncontrollable cell division and
proliferation. In addition, abnormal activation of protein

kinases by gene mutation, amplification and overexpression

is associated with the development and progression of various

tumors, and thus plays a decisive role in the growth and
metastasis of cancer cells. Typical examples of protein

kinases that are abnormally regulated include EGFR, VEGFR,
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PDGFRB, c-KIT, ABL1l, SRC, BRAF, FGFR, BTK, SYK, ALK, MET,
CDK, MEK, mTOR, JAK, LCK, PLK, RSK, LYN, FMS, TIEZ, RET, AKT,
MAP, FAK, DDR, FLT3, and FES. In particular, since receptor
tyrosine kinases are mainly involved in external signaling
pathways for cell growth and signaling pathways for internal
responses, inhibition thereof may also lead to cancer cell
growth inhibition and death.

[0005] Due to these characteristics, inhibition of kinase
activity has attracted attention as a major target for the
development of anticancer drugs, and studies on the
development of low-molecular-weight organic compounds
targeting various kinases have been actively conducted.
[0006] Examples of kinase inhibitors include Gleevec®
(imatinib, Novartis) which is a Bcr-Abl and PDGFR tyrosine
kinase inhibitor, Herceptin® (trastuzumab, Genentech) which
is an Her-2 antibody, Iressa® (gefitinib, AstraZeneca) which
is an EGFR inhibitor, Nexavar® (sorafenib, Bayer) which is
an inhibitor of Raf, VEGFR, KIT, RET, PDGFR-B and FLT-3,
Zelboraf® (vemurafenib, Roche) which 1is a BRAF inhibitor,
Erbitux® (cetuximab, Imclone) which is an EGFR antibody,
Tarceva® (erlotinib, Genentech/Roche) which 1s an EGFR
inhibitor, and Sutent® (sunitinib, Pfizer) which is a KDR
inhibitor. They have been approved by the FDA for use as
anticancer drugs for leukemia, breast cancer, non-small cell

lung cancer, liver cancer, malignant melanoma, colorectal
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cancer and the 1like, and are widely used as first-line
standard therapy due to their excellent therapeutic efficacy.
In addition, various compounds are in clinical trials.

[0007] Meanwhile, acute myeloid leukemia (AML) is one of fatal
blood diseases in which blood cells differentiate abnormally
and proliferate continuously. More than 16% of acute myeloid
leukemia (AML) patients have a point-mutated RAS (small G
protein) protein, and NRAS mutations account for the majority
(10% or more) of RAS kinases. For this reason, NRAS G protein
has been considered as a promising drug target for the
treatment of AML. When the protooncogene RAS is mutated, RAS
is continuously activated (gain-of-function), and wvarious
signaling pathways downstream of RAS are activated to
accelerate cancer cell growth.

[0008] Over the last 40 years, RAS point mutations or key
signaling molecules downstream of RAS have been proposed as
targets. However, they did not lead to in vivo experiments
and clinical trials due to the complexity and compensatory
effect of mutant RAS signaling pathways. For example,
selumetinib (AZD 6244), which inhibits MEK, a key molecule
downstream of RAS, showed no therapeutic effect in all three
AML patients with a NRAS mutant gene in phase 2 clinical
trials. In addition, in an attempt to find targets, RNA
interference screening was used to identify proteins (TBKI1,

STK33 and GATA2) which are genetically in a synthetic lethal
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relationship with KRAS mutation. However, this also failed
to achieve clinical therapeutic effects. In particular, in
the case of STK33, 1t was proven through cell-based
pharmacological screening at the preclinical stage that
therapeutic strategies using KRAS mutation and synthetic
lethal principles cannot be established. In addition, in
recent years, cell-based pharmacological screening was used
to identify a compound (GNF 7) that selectively inhibits the
RAS mutant signaling pathway, and the inhibitory effects
thereof in a preclinical leukemia model were confirmed. The
mechanism of action of the GNF 7 compound is to
simultaneously inhibit two kinases, GCK and ACKl, which
specifically contribute to cell growth downstream of the RAS
mutant signaling pathway. This compound also actually
exhibited its efficacy in cell samples from AML patients with
NRAS mutants. Inhibitors against two kinases, GCK and ACKI1,
are known to be effective for the treatment of cancer
diseases caused by NRAS mutation, such as melanoma,
colorectal cancer, thyroid cancer, and various blood cancers.
[0009] [Prior Art Documents]

[0010] [Patent Documents]

[0011] (Patent Document 1) International Patent Publication
No. WO 2015-011597

[0012] [Non-Patent Documents]

[0013] (Non-Patent Document 1) Choi HG, Ren P, Adrian F, et
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al. A type-II kinase inhibitor capable of inhibiting the
T315I "gatekeeper" mutant of Bcr-Abl. J. Med. Chem., 2010;

53(15): 5439-5448.

[0014] (Non-Patent Document 2) Nonami, A.; Sattler, M.;

Weisberg, E.; Liu, Q.; Zhang, J.; Patricelli, M. P.; Christie,
A. L.; Saur, A. M.; Kohl, N. E.; Kung, A. L.; Yoon, H.; Sim,

T.; Gray, N. S.; Griffin, J. D., Identification of novel
therapeutic targets in acute leukemias with NRAS mutations
using a pharmacologic approach. Blood 2015, 125 (20), 3133-
43.

[0015] (Non-Patent Document 3) Luo T, Masson K, Jaffe JD, et
al. STK33 kinase inhibitor BRD-889% has no effect on
KRASdependent cancer cell viability. Proc Natl Acad Sci USA.

2012; 109(8): 2860-2865.

[0016] (Non-Patent Document 4) Jain N, Curran E, Iyengar NM,

et al. Phase II study of the oral MEK inhibitor selumetinib
in advanced acute myelogenous leukemia: a University of
Chicago phase II consortium trial. Clin Cancer Res. 2014;

20(2): 490-498.

[0017] (Non-Patent Document 5) Johnson, D. B.; Smalley, K. S.;

Sosman, J. A., Molecular pathways: targeting NRAS in melanoma
and acute myelogenous leukemia. Clin Cancer Res 2014, 20(16),

4186-92.

[0018] (Non-Patent Document 6) H Cho, I Shin, E Ju, et al.

First SAR Study for Overriding NRAS Mutant Driven Acute
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Myeloid Leukemia. J. Med. Chem. 2018, 61 (18), 8353-8373.

DISCLOSURE

Technical Problem

[0019] Therefore, an object of the present disclosure is to

provide a novel pyridol[3,4-d]lpyrimidin-8-one derivative

compound having protein kinase inhibitory activity.

[0020] Another object of the present disclosure is to provide

a pharmaceutical composition useful for the treatment,

prevention and alleviation of cancer disease, the

pharmaceutical composition containing, as an active

ingredient, a novel pyrido[3,4-d]pyrimidin-8-one derivative

compound, a pharmaceutically acceptable salt therecof, a

hydrate thereof, a solvate thereof, or a stereocisomer thereof.
[0021] Still another object of the present disclosure is to

provide a therapeutic agent for a cancer disease caused by
NRAS mutation, the therapeutic agent containing, as an active

ingredient, a novel pyrido[3,4-d]pyrimidin-8-one derivative

compound, a pharmaceutically acceptable salt thereof, a

hydrate thereof, a solvate thereof, or a stereocisomer thereof.

Technical Solution
[0022] In order to achieve the above objects, the present
disclosure provides a compound selected from among a

pyrido[3,4-d]pyrimidin-8-one derivative compound represented
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by the following Formula 1, a pharmaceutically acceptable
salt thereof, a hydrate thereof, and a stereoisomer thereof:

[0023] [Formula 1]

[0024] &
[0025] wherein

[0026] B is hydrogen, a Ci-Ciz alkyl group, a Ce¢-Cio aryl group,
a Cs-Cig eyelyl group, a C3—Cig heterocaryl dgroup, a €3—Cig
heterocyclyl group, or -C(0)-(C1-Ci3z alkyl);

[0027] A is hydrogen, a Ci-Ciz alkyl group, a Ce¢-Cio aryl group,
a C3-Cip cyclyl group, a C3-Cip heteroaryl group, a C3—Cig
heterocyclyl group, or -C(0)-(Ci-Ciz alkyl), or A together
with a nitrogen atom to which Ri is attached forms a 4- to
7-membered saturated, unsaturated or aromatic ring, which
may optionally contain at least one of N, O, S, NH, C=N, C=0,
-NHC (O} =y —=NHC (O)NH-, =-NHES{0)z- and S0z gnd may optiotially be
substituted with at least one of a Ci-Ci3 alkyl group, a Cs—
Cio aryl group, a C3-Cip heterocaryl group, a hydroxyl group,
a halide group and a cyano group;

[0028] R: is hydrogen, a Ci-Ciz alkyl group, a C3-Cig cyclyl
group, or a C3—-Ci¢o heterocyclyl group, or Ri together with a
nitrogen atom to which A is attached forms a 4- to 7-membered

saturated, unsaturated or aromatic ring, which may optionally
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contain at least one of N, O, S, NH, C=N, C=0, -NHC(O)-, -
NHC (O)NH-, -NHS (0)2- and SO and may optionally be substituted
with at least one of a Ci1-Ci3 alkyl group, a Cs-Cip aryl group,
a C3-Ci¢o heteroaryl group, a hydroxyl group, a halide group
and a cyano group;

[0029] R: and Rs are each hydrogen, a hydroxyl group, a halogen
group, a Ci-C¢ alkyl group, a Cx-Cs alkenyl group, a Cs-Cio
aryl group, a Cz-Cig heterocaryl group, or a Cz-Cigp heterocyclyl
group;

[0030] Y is a Cs-Cigo aryl group, or a 5- to 10-membered
hetercaryl group containing 1 to 4 heterocatoms selected from
among nitrogen (N), oxygen (0) and sulfur (S) atoms;

[0031] L is selected from the group consisting of -NRs-, -
NR4CH2-, -NR4C (O) -, -C (O)NRs—, -NR4C (O) NR4—, -S(0) -, -
NR4S (O)2—, and -S(0)2NRs-;

[0032] Rs is hydrogen or a C1-Cs alkyl group;

[0033] the C1-Cs alkyl group, the Ci1-Ciz alkyl group or the Cs-
Cio cyclyl group contains at least one substituent selected
from the group consisting of hydrogen, a hydroxyl group, a
halogen group, a Ci1-Ci3 alkyl group, a Ci1-Cs alkoxy group, an
amino group (-NRsRe¢), a nitro group (-N(0O)2), an amide group
(- (C=0)NRsRgs), a carboxylic acid group (-C(O)OH), a nitrile
group (-CN), a urea group (-NRs5(C=0)NRs-)}, a sulfonamide group
(-NHS (0)2-), a sulfide group (-S-), a sulfone group (-S(0)2-}),

a phosphinyl group (-P(0O)RsRg), a Ce¢-Cip aryl group, a Cz—Cig
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heterocaryl group, and a C3-Cigs heterocyclyl group;

[0034] the C¢-Ci0 aryl group, the C3-Cig heteroaryl group or
the C3-Cip heterocyclyl group contains at least one
substituent selected from the group consisting of hydrogen,
a hydroxyl group, a halogen group, a carbonyl group (-
(C=0)RsRg), a C1—-Csz alkyl group unsubstituted or substituted
with a halogen or C3-Cip heterocyclyl group, a Ci1-Cs alkoxy
group unsubstituted or substituted with a halogen or Cs3-Cig
heterocyclyl group, C¢-Cio phenoxy, an amino group (-NRsRg),
a nitro group (-N(0O):2), an amide group (-(C=0)NRsRgs), a
carboxylic acid group (-C(O)OH), a nitrile group (-CN), a
urea group (-NRs(C=0)NRs-), a sulfonamide group (-NHS (0)2-),
a sulfide group (-S-), a sulfone group (-S(0)2-), a phosphinyl
group (-P(OC)RsRs), a Cs—Cio aryl group, a Cz-Cio heteroaryl
group, and a C3-Cip heterocyclyl group;

[0035] Rs and Rs contain at least one selected from the group
consisting of hydrogen, a Ci1-Cs alkyl group, a Cz2-Cs alkenyl
group, a C»;-Cs alkynyl group, a CsCio aryl group, a Cz-Cig
heterocaryl group, and a C3-Cip heterocyclyl group; and

[0036] the C3-Cip heterocaryl group and the C3-Cio heterocyclyl
group contain at least one hetercatom selected from the group

consisting of N, O and S.

Advantageous Effects

[0037] The compound according to the present disclosure has

10
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excellent ability to inhibit the activity of protein kinase
such as ABL1, FGFR2, TAOK2/TACl, EPHAS, EPHBZ2, EPHB3, RET,
LYN B, EPHA2, FRK/PTK5, EPHA8, LCK, EPHB4, FYN, KHS/MAP4KS5,
DDR1, EPHA3, P38a/MAPK14, EPHA4, FMS, EPHB1, HCK, FGFR1,
ABL2/ARG, EPHA6, c-Src, ACKl, FLT4/VEGFR3, ERBB4/HER4, DDRZ,
KDR/VEGFR2, LYN, ZAK/MLTK, YES/YES1l, BLK, FGR, MLCK2/MYLK2,
TAOKl, BMX/ETK, BTK, EPHAl, JAKl, P38b/MAPK11, TIE2/TEK,
FLT1/VEGFR1, TXK, SRMS, RAF1, SIK1, MLK3/MAP3K11l, PEAK1l, TRKA,
EPHA7, GLK/MAP4K3, MLK2/MAP3K10, TEC, CSK, TRKC, FES/FPS,
SIKZ2, FGFR3, BRK, YSK4/MAP3K19, ARAF, PDGFRDb, TNK1,
GCK/MAP4K2, PDGFRa, TNIK, TAKl, ERBB2/HER2, LIMK1l, HIPK4,
FER, EGFR, JAK2, HPK1/MAP4K1, TRKB, RIPK3, LOK/STK10, LIMK2,
MLK1/MAP3K9, BRAF, MEKK3, MEKS5, STK32B/YANK2, FGFR4, MEKKZ2,
SLK/STK2, FLT3, PKAcg, TAOK3/JIK, TYRO3/SKY, SIK3, IR, LRRK2Z,
PYK2, NEK11l, p70S6K/RPS6KR1, or LATS2. Thus, the compound
may be used for the purpose of treating, preventing and
alleviating cancer disease caused by abnormal cell growth.
[0038] The compound according to the present disclosure, a
pharmaceutically acceptable salt thereof, or a hydrate
thereof, and a pharmaceutical composition for preventing or
treating cancer containing the same as an active ingredient
exhibits high inhibitory activity and an antiproliferative
effect selectively against cancer cells while showing low
cytotoxicity, and thus may be effectively used for the

prevention or treatment of cancer.

11



19 Oct 2022

2020225048

10

15

20

25

[0039] Cancer diseases that may be treated, prevented and
alleviated by treatment with the compound according to the
present disclosure include stomach cancer, lung cancer, liver
cancer, colorectal cancer, small intestine cancer,
pancreatic cancer, brain cancer, bone cancer, melanoma,
breast cancer, sclerosing adenosis, uterine cancer, cervical
cancer, head and neck cancer, esophageal cancer, thyroid
cancer, parathyroid cancer, kidney cancer, sarcoma, prostate
cancer, urethral cancer, bladder cancer, blood cancer
(including leukemia, multiple myeloma, and myelodysplastic
syndrome), lymphoma (Hodgkin's disease, and non-Hodgkin's
lymphoma), psoriasis, or fibroadenoma.

[0040] In particular, the compound according to the present
disclosure has excellent inhibitory activity against two
kinases, GCK and ACKl, and thus 1is effective for the
treatment of cancer disease caused by NRAS mutation, such as
melanoma, colorectal cancer, thyroid cancer, or acute myeloid

leukemia (AML).

Best Mode

[0041] Since all numbers, values and/or expressions referring
to quantities of components, reaction conditions, and
mixtures used in the present specification are subject to
various uncertainties of measurement encountered in

obtaining such values, unless otherwise indicated, all are

12
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to be understood as modified in all instances by the term
“about.” Where a numerical range is disclosed herein, such a
range 1is continuous, inclusive of both the minimum and
maximum values of the range as well as every value between
such minimum and maximum values, unless otherwise indicated.
Still further, where such a range refers to integers, every
integer between the minimum and maximum values of such a
range 1is included, unless otherwise indicated.

[0042] In the present specification, where a range is stated
for a parameter, it will be understood that the parameter
includes all wvalues within the stated range, inclusive of
the stated endpoints of the range. For example, a range of 5
to 10 will be understood to include the wvalues 5, 6, 7, 8,
9, and 10, as well as any sub-range such as 6 to 10, 7 to
10, 6 to 9, and 7 to 9, and also include any value and range
between the integers which are reasonable in the context of
the range stated, such as 5.5, 6.5, 7.5, 5.5 to 8.5 and 6.5
to 9. For example, a range of “10% to 30%” will be understood
to include the wvalues 10%, 11%, 12%, 13%, etc., and all
integers up to and including 30%, as well as any sub-range

such as 10% to 15%, 12% to 18%, 20

oo

to 30%, etc., and also
include any value between the integers which are reasonable
in the context of the range stated, such as 10.5%, 15.5%,
25.5%, etc.

[0043]

13
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[0044] Hereinafter, the present disclosure will be described
in detail.,

[0045] The present inventors have conducted extensive studies
to solve the above-described problems, and as a result, have
developed an anticancer compound exhibiting excellent
inhibitory activity against cancer cells, particularly a
pyrido[3,4-d]lpyrimidin-8-one derivative compound useful for
the prevention or treatment of cancer as a selective kinase
activity inhibitor, a pharmaceutically acceptable salt
thereof, a hydrate thereof, and a stereoisomer thereof, or a
method for producing the same, and a pharmaceutical

composition for preventing or treating cancer containing the

same as an active ingredient.

[0046] One aspect of the present disclosure provides a
compound selected from among a pyrido[3,4-d]lpyrimidin-8-one

derivative compound represented by the following Formula 1,

a pharmaceutically acceptable salt thereof, a hydrate thereof,
and a stereoisomer thereof:

[0047] [Formula 1]

[0048] 2
[0049] wherein

[0050] B is hydrogen, a Ci—-Ciz alkyl group, a Cs—Cio aryl group,

14
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a C3-Cip cyclyl group, a C3-Cip heteroaryl group, a C3-Cio
heterocyclyl group, or -C(0)-(C1-Ci3 alkyl);

[0051] A is hydrogen, a Ci1-Ci3 alkyl group, a Cs—Cig aryl group,
a C3-Cip cyclyl group, a C3-Cip heteroaryl group, a C3-Cio
heterocyclyl group, or -C(0})-(C1-Ci3 alkyl), or A together
with a nitrogen atom to which Ri is attached forms a 4- to
7-membered saturated, unsaturated or aromatic ring, which
may optionally contain at least one of N, 0O, S, NH, C=N, C=0,
-NHC (0) -, -NHC(O)NH-, -NHS (0)2- and SO and may optionally be
substituted with at least one of a Ci1-Ciz alkyl group, a Ce-
Ci0 aryl group, a Cz-Cio heteroaryl group, a hydroxyl group,
a halide group and a cyano group;

[0052] R; is hydrogen, a Ci-Ci3 alkyl group, a C3-Cio cyclyl
group, or a Cs3-Cip heterocyclyl group, or Ri together with a
nitrogen atom to which A is attached forms a 4- to 7-membered
saturated, unsaturated or aromatic ring, which may optionally
contain at least one of N, O, S, NH, C=N, C=0, -NHC(O)-, -
NHC (O)NH-, -NHS (0)2- and SO and may optionally be substituted
with at least one of a Ci1-Ci3 alkyl group, a Cs-Cip aryl group,
a C3-Ci¢o heteroaryl group, a hydroxyl group, a halide group
and a cyano group;

[0053] R: and Rs are each hydrogen, a hydroxyl group, a halogen
group, a Ci-C¢ alkyl group, a Cx-Cs alkenyl group, a Cs-Cio
aryl group, a Cz-Cig heterocaryl group, or a Cz-Cigp heterocyclyl

group;
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[0054] Y is a Cs-Cigo aryl group, or a 5- to 10-membered
hetercaryl group containing 1 to 4 heterocatoms selected from
among nitrogen (N), oxygen (0) and sulfur (S) atoms;

[0055] L. is selected from the group consisting of -NRs-, -
NR4sCH2—, -NR4C (O) -, -C (O) NRz—, -NR4C (O) NRs—, -5 (0)2—, -
NR4S (0)2-, and -S(0)2NRs—;

[0056] Rs is hydrogen or a Ci1-Cs alkyl group;

[0057] the C1-Cs alkyl group, the Ci1-Ciz alkyl group or the Cs-
Cio cyclyl group contains at least one substituent selected
from the group consisting of hydrogen, a hydroxyl group, a
halogen group, a C1-Ci3 alkyl group, a Ci1-Cs alkoxy group, an
amino group (-NRsRe¢), a nitro group (-N(0O)2), an amide group
(- (C=0)NRsRgs), a carboxylic acid group (-C(O)OH), a nitrile
group (-CN), a urea group (-NRs5(C=0)NRs-)}, a sulfonamide group
(-NHS (0)2-), a sulfide group (-S-), a sulfone group (-S(0)2-}),
a phosphinyl group (-P(0O)RsRg), a Ce¢-Cip aryl group, a Cz—Cig
heterocaryl group, and a C3-Cigs heterocyclyl group;

[0058] the C¢-Ci0 aryl group, the C3-Cig heteroaryl group or
the C3-Cip heterocyclyl group contains at least one
substituent selected from the group consisting of hydrogen,
a hydroxyl group, a halogen group, a carbonyl group (-
(C=0)RsRg), a C1—-Csz alkyl group unsubstituted or substituted
with a halogen or C3-Cip heterocyclyl group, a Ci1-Cs alkoxy
group unsubstituted or substituted with a halogen or Cs3-Cig

heterocyclyl group, C¢-Cio phenoxy, an amino group (-NRsRg),
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carboxylic acid group (-C(O)OH), a nitrile group (-CN), a
urea group (-NRs(C=0)NRs-), a sulfonamide group (-NHS (0)2-),
a sulfide group (-S-), a sulfone group (-S(0)2-), a phosphinyl
group (-P(OC)RsRs), a Cs—Cio aryl group, a Cz-Cio heteroaryl
group, and a C3-Cip heterocyclyl group;

[0059] Rs and Rs contain at least one selected from the group
consisting of hydrogen, a Ci1-Cs alkyl group, a Cz2-Cs alkenyl
group, a C»;-Cs alkynyl group, a CsCio aryl group, a Cz-Cig
heterocaryl group, and a C3-Cip heterocyclyl group; and

[0060] the C3-Cip heterocaryl group and the C3-Cio heterocyclyl
group contain at least one hetercatom selected from the group
consisting of N, O and S.

[0061]

[0062] In one aspect of the present disclosure, there 1is
provided a compound selected from the pyrido[3,4-
dlpyrimidin-8-one derivative compound represented by Formula
1, a pharmaceutically acceptable salt thereof, a hydrate
thereof, and a stereoisomer thereof, wherein the pyridol[3,4-
dlpyrimidin-8-one derivative compound represented by Formula
1 is any one of compounds represented by the following

Formulas 2 to 9:

[0063] [Formula 2]
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[0073] [Formula 7]

[0074] o
[0075] [Formula 8]

[0076] :
[0077] [Formula 9]

[0078]
[0079] wherein

[0080] B is hydrogen, a Ci-Ciz alkyl group, a Ce¢-Cio aryl group,
a Cs-Cig ceyelyl group, a €3—Cig heterocaryl dgroup, a C3—Cig
heterocyclyl group, or -C(0)-(C1-Ci3z alkyl);

[0081] A is hydrogen, a Ci-Ciz alkyl group, a Ce¢-Cio aryl group,
a C3-Cip cyclyl group, a C3-Cigp heteroaryl group, a C3—Cig
heterocyclyl group, or -C(0)-(Ci-Ciz alkyl), or A together
with a nitrogen atom to which Ri is attached forms a 4- to

7T-membered saturated, unsaturated or aromatic ring, which
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may optionally contain at least one of N, 0O, S, NH, C=N, C=0,
-NHC (0) -, -NHC(O)NH-, -NHS (0)2- and SO and may optionally be
substituted with at least one of a Ci1-Ciz alkyl group, a Ce-
Ci0 aryl group, a Cz-Cio heteroaryl group, a hydroxyl group,
a halide group and a cyano group;

[0082] R; is hydrogen, a Ci-Ci3 alkyl group, a C3-Cio cyclyl
group, or a Cs3-Cip heterocyclyl group, or Ri together with a
nitrogen atom to which A is attached forms a 4- to 7-membered
saturated, unsaturated or aromatic ring, which may optionally
contain at least one of N, O, S, NH, C=N, C=0, -NHC(O)-, -
NHC (O)NH-, -NHS (0)2- and SO and may optionally be substituted
with at least one of a Ci1-Ci3 alkyl group, a Cs-Cip aryl group,
a C3-Ci¢o heteroaryl group, a hydroxyl group, a halide group
and a cyano group;

[0083] R: and Rs are each hydrogen, a hydroxyl group, a halogen
group, a Ci-C¢ alkyl group, a Cx-Cs alkenyl group, a Cs-Cio
aryl group, a Cz-Cig heterocaryl group, or a Cz-Cigp heterocyclyl
group;

[0084] Rs is hydrogen or a C1-Cs alkyl group;

[0085] the C1-Cs alkyl group, the Ci1-Ciz alkyl group or the Cs-
Cio cyclyl group contains at least one substituent selected
from the group consisting of hydrogen, a hydroxyl group, a
halogen group, a C1-Ci3 alkyl group, a Ci1-Cs alkoxy group, an
amino group (-NRsRe¢), a nitro group (-N(0O)2), an amide group

(- (C=0)NRsRgs), a carboxylic acid group (-C(O)OH), a nitrile
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group (-CN), a urea group (-NRs5(C=0)NRs-)}, a sulfonamide group
(-NHS (0)2-), a sulfide group (-S-), a sulfone group (-S(0)2-}),
a phosphinyl group (-P(0O)RsRg), a Ce¢-Cip aryl group, a Cz—Cig
heterocaryl group, and a C3-Cigs heterocyclyl group;

[0086] the C¢-Ci0 aryl group, the C3-Cig heteroaryl group or
the C3-Cip heterocyclyl group contains at least one
substituent selected from the group consisting of hydrogen,
a hydroxyl group, a halogen group, a carbonyl group (-
(C=0)RsRg), a C1—-Csz alkyl group unsubstituted or substituted
with a halogen or C3-Cip heterocyclyl group, a Ci1-Cs alkoxy
group unsubstituted or substituted with a halogen or Cs3-Cig
heterocyclyl group, C¢-Cio phenoxy, an amino group (-NRsRg),
a nitro group (-N(0O):2), an amide group (-(C=0)NRsRgs), a
carboxylic acid group (-C(O)OH), a nitrile group (-CN), a
urea group (-NRs(C=0)NRs-), a sulfonamide group (-NHS (0)2-),
a sulfide group (-S-), a sulfone group (-S(0)2-), a phosphinyl
group (-P(OC)RsRs), a Cs—Cio aryl group, a Cz-Cio heteroaryl
group, and a C3-Cip heterocyclyl group;

[0087] Rs and Rs contain at least one selected from the group
consisting of hydrogen, a Ci1-Cs alkyl group, a Cz2-Cs alkenyl
group, a C»;-Cs alkynyl group, a CsCio aryl group, a Cz-Cig
heterocaryl group, and a C3-Cip heterocyclyl group; and

[0088] the C3-Cip heterocaryl group and the C3-Cio heterocyclyl
group contain at least one hetercatom selected from the group

consisting of N, O and S.
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[0089]
[0090] In one aspect of the present disclosure, there is
provided a compound selected from among the pyridol[3,4-
dlpyrimidin-8-one derivative compound represented by Formula
1, a pharmaceutically acceptable salt thereof, a hydrate
thereof, and a stereoisomer thereof, wherein B is hydrogen,
a C1—-Ci3 alkyl group, a Cs-Cio aryl group, a C3-Cio cyclyl group,
or a C3-Cio heteroaryl group;

[0091] A is hydrogen, a Ci1-Ci3 alkyl group, a Cs—Cig aryl group,
a C3-Cio cyclyl group, or a C3-Cip heterocaryl group, or A
together with a nitrogen atom to which R; is attached forms
a 4- to T-membered saturated or unsaturated ring, which
contains at least one of N, O, S, NH, C=N, C=0, -NHC(O)-, -
NHC (O)NH-, -NHS (0)2- and SO and may optionally be substituted
with at least one of a Ci1-Ci3 alkyl group, a Cs-Cip aryl group,
a C3-Ci¢o heteroaryl group, a hydroxyl group, a halide group
and a cyano group;

[0092] R; is hydrogen or a Ci-Cis alkyl group, or R; together
with a nitrogen atom to which A is attached forms a 4- to 7-
membered saturated or unsaturated ring, which contains at
least one of N, O, S, NH, C=N, C=0, -NHC(O)-, -NHC(O)NH-, -
NHS (O)2- and S0 and may optionally be substituted with at
least one of a Ci-Ciz alkyl group, a C¢Cip aryl group, a Cs-
Cio heterocaryl group, a hydroxyl group, a halide group and a

cyano group;
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[0093] R, and Rs are each hydrogen, a halogen group, a Ci1-Cs
alkyl group, or a Cz;-C¢ alkenyl group;

[0094] the C1-Cs alkyl group, the Ci1-Ciz alkyl group or the Cs-
Cio cyclyl group contains at least one substituent selected
from the group consisting of hydrogen, a hydroxyl group, a
halogen group, a C1-Ci3 alkyl group, a Ci1-Cs alkoxy group, an
amide group (-(C=0)NRsR¢), a Cg-Cio aryl group, a C3-Cig
heterocaryl group, and a C3-Cigs heterocyclyl group;

[0095] the C1-Cs alkyl group, the Ci1-Ciz alkyl group or the Cs-
Cio cyclyl group contains at least one substituent selected
from the group consisting of hydrogen, a hydroxyl group, a
halogen group, a C1-Ci3 alkyl group, a Ci1-Cs alkoxy group, an
amino group (-NRsRe¢), a nitro group (-N(0O)2), an amide group
(- (C=0)NRsRgs), a carboxylic acid group (-C(O)OH), a nitrile
group (-CN), a urea group (-NRs5(C=0)NRs-)}, a sulfonamide group
(-NHS (0)2-), a sulfide group (-S-), a sulfone group (-S(0)2-}),
a phosphinyl group (-P(0O)RsRg), a Ce¢-Cip aryl group, a Cz—Cig
heterocaryl group, and a C3-Cigs heterocyclyl group;

[0096] the C¢-Ci10 aryl group, the C3-Cig heteroaryl group or
the C3-Cip heterocyclyl group contains at least one
substituent selected from the group consisting of hydrogen,
a hydroxyl group, a halogen group, a carbonyl group (-
(C=0)RsRg), a C1—-Csz alkyl group unsubstituted or substituted
with a halogen or C3-Cip heterocyclyl group, a Ci1-Cs alkoxy

group unsubstituted or substituted with a halogen or Cs3-Cig
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heterocyclyl group, C¢-Cio phenoxy, an amino group (-NRsRg),
a nitro group (-N(0O):2), an amide group (-(C=0)NRsRgs), a
carboxylic acid group (-C(O)OH), a nitrile group (-CN), a
urea group (-NRs(C=0)NRs-), a sulfonamide group (-NHS (0)2-),
a sulfide group (-S-), a sulfone group (-S(0)2-), a phosphinyl
group (-P(OC)RsRs), a Cs—Cio aryl group, a Cz-Cio heteroaryl
group, and a C3-Cip heterocyclyl group;

[0097] Rs and Rs contain at least one selected from the group
consisting of hydrogen, a Ci1-Cs alkyl group, a Cz2-Cs alkenyl
group, a C»;-Cs alkynyl group, a CsCio aryl group, a Cz-Cig
heterocaryl group, and a C3-Cip heterocyclyl group; and

[0098] the C3-Cip heterocaryl group and the C3-Cio heterocyclyl
group contain at least one hetercatom selected from the group
consisting of N, O and S.

[0099]

[00100]

[00101] In one aspect of the present disclosure, there is
provided a compound selected from among the pyridol[3,4-
dlpyrimidin-8-one derivative compound represented by Formula
1, a pharmaceutically acceptable salt thereof, a hydrate
thereof, and a stereoisomer thereof, wherein B is a C¢-Cip
aryl group, a C3-Cip cyclyl group, or a C3-Cig heteroaryl group;
[00102] 2 is hydrogen, a Ci1-Ci3 alkyl group, a Cs—Cig aryl group,
a C3-Cio cyclyl group, or a C3-Cip heterocaryl group, or A

together with a nitrogen atom to which R; is attached forms
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a 4- to 7-membered saturated or unsaturated ring containing
at least one of N, 0O, NH, C=N, C=0, or SOz;

[00103] R; is hydrogen, or R; together with a nitrogen atom to
which A is attached forms a 4- to 7-membered saturated or
unsaturated ring containing at least one of N, 0O, NH, C=N,
C=0 and SO02;

[00104] R, is hydrogen, a halogen group, a Ci-Cs alkyl group,
or a C»-Cs alkenyl group;

[00105] R; is a Ci1-Cs alkyl group;

[00106] Rs is hydrogen or a Ci1-Cs alkyl group;

[00107] the C1-Cs alkyl group, the Ci1-Ciz alkyl group or the Cs-
Cio cyclyl group contains at least one substituent selected
from the group consisting of hydrogen, a hydroxyl group, a
halogen group, a C1-Ci3 alkyl group, a Ci1-Cs alkoxy group, an
amide group (-(C=0)NRsR¢), a Cg-Cio aryl group, a C3-Cig
heterocaryl group, and a C3-Cigs heterocyclyl group;

[00108] the C¢-Ci10 aryl group, the C3-Cig heteroaryl group or
the C3-Cip heterocyclyl group contains at least one
substituent selected from the group consisting of hydrogen,
a hydroxyl group, a halogen group, a carbonyl group (-
(C=0)RsRgs), a C1—-Cs3 alkyl group substituted with a halogen or
C3—Cig heterocyclyl group, a Cl-C3 alkoxy group substituted
with a halogen or C3-Cigp heterocyclyl group, Cs-Cip phenoxy,
an amino group (-NRsRg), an amide group (-(C=0)NRsR6), a Cs-

Cio aryl group, a Cz-Cio hetercaryl group, and a Cz-Cig
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heterocyclyl group;

[00109] Rs and Rs contain at least one selected from the group
consisting of hydrogen, a Ci1-Cs alkyl group, a Cz2-Cs alkenyl
group, a C»;-Cs alkynyl group, a CsCio aryl group, a Cz-Cig
heterocaryl group, and a C3-Cip heterocyclyl group; and
[00110] the C3-Cio heterocaryl group and the C3-Cio heterocyclyl
group contain at least one hetercatom selected from the group
consisting of N, O and S.

[00111]

[00112]

[00113] In one aspect of the present disclosure, there is
provided a compound selected from among the pyridol[3,4-
dlpyrimidin-8-one derivative compound represented by Formula
1, a pharmaceutically acceptable salt thereof, a hydrate
thereof, and a stereoisomer thereof, wherein B 1s a Ci1-Cs
alkyl group, substituted or unsubstituted phenvyl,
substituted or unsubstituted hexane, substituted or
unsubstituted furan, substituted or unsubstituted thiophene,
substituted or unsubstituted pyridine, substituted or
unsubstituted benzofuran, substituted or unsubstituted
benzene, substituted or unsubstituted naphthalene,
substituted or unsubstituted anthracene, or substituted or
unsubstituted phenanthrene; A 1is hydrogen, substituted or
unsubstituted ©pyridazine, substituted or unsubstituted

pyrazine; substituted or unsubstituted imidazole,
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substituted or unsubstituted ©pyrazole, substituted or
unsubstituted furan, substituted or unsubstituted pyrimidine,
substituted or unsubstituted ©pyrrole, substituted or
unsubstituted pyridine, substituted or unsubstituted
cyclopropane, substituted or unsubstituted c¢yclobutane,
substituted or unsubstituted ethane, substituted or
unsubstituted butane, or substituted or unsubstituted
pentane, or A together with a nitrogen atom to which R; is
attached forms a substituted or unsubstituted morpholino
group; Ri1 is hydrogen, or Ri together with a nitrogen atom to
which A is attached forms a substituted or unsubstituted
morpholino group; Rz 1is hydrogen or a substituted or
unsubstituted Ci1-C3z alkyl group; Rz is hydrogen or a Ci1-Cs
alkyl group; and Rs is hydrogen or a Ci-Cs alkyl group.
[00114]

[00115] In one aspect of the present disclosure, there is
provided a compound selected from among the pyridol[3,4-
dlpyrimidin-8-one derivative compound represented by Formula
1, a pharmaceutically acceptable salt thereof, a hydrate
thereof, and a stereoisomer thereof, wherein the compound is
selected from the group consisting of the following Compound
Nos. 1 to 55:

[00116] (Compound No. 1): N-(3-(2- (cyclopropylamino) -7-
methyl-8-oxo-7,8-dihydropyrido[3,4-d]lpyrimidin-6-yl)-4-

methylphenyl)-3-(trifluoromethyl)benzamide;
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[00117] (Compound No. 2): N-(3-(2-((2-hydroxyethyl)amino)-7-
methyl-8-oxo-7,8-dihydropyrido[3,4-d]lpyrimidin-6-yl)-4-
methylphenyl)-3-(trifluoromethyl)benzamide;

[00118] (Compound No. 3): N- (4-methyl-3- (7-methyl-2-
(methylamino)-8-oxo-7, 8-dihydropyrido[3, 4-d]pyrimidin-6-
yl)phenyl)-3-(trifluoromethyl)benzamide;

[00119] (Compound No. 4): N-(4-methyl-3-(7-methyl-2- (oxetan-
3-ylamino)-8-oxo-7,8-dihydropyrido[3,4-d]lpyrimidin)-6-
yl)phenyl)-3-(trifluoromethyl)benzamide;

[00120] (Compound No. 5): N-(4-methyl-3-(7-methyl-2-((oxetan-
2-ylmethyl)amino)-8-oxo-7, 8-dihydropyrido[3,4-dlpyrimidin-
6-yl)phenyl)-3-(trifluoromethyl)benzamide;

[00121] (Compound  No. 6) : N- (4-methyl-3- (7-methyl-2-((2-
morpholinoethyl)amino)-8-oxo-7,8-dihydropyridol[3, 4-
dlpyrimidin-6-yl)phenyl)-3-(trifluoromethyl)benzamide;
[00122] (Compound No. 7): N-(4-methyl-3-(7-methyl-8-oxo-2-
((2-(thiazol-2-yl)ethyl)amino)-7,8-dihydropyridol[3, 4-
dlpyrimidin-6-yl)phenyl)-3-(trifluoromethyl)benzamide;
[00123] (Compound No. 8): N-(4-methyl-3-(7-methyl-8-oxo-2-
((2-(thiophen-2-yl)ethyl)amino) -7, 8-dihydropyrido[3, 4-
dlpyrimidin-6-yl)phenyl)-3-(trifluoromethyl)benzamide;
[00124] (Compound No. 9): N-(4-methyl-3-(7-methyl-2-((2-(4-
nitrophenoxy)ethyl)amino)-8-oxo-7,8-dihydropyrido[3, 4-
dlpyrimidin-6-yl)phenyl)-3-(trifluoromethyl)benzamide;

[00125] (Compound No. 10): N-(3-(2-((4-methoxybenzyl)amino) -
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7-methyl-8-oxo-7,8-dihydropyrido[3,4-d]pyrimidin-6-yl)-4-
methylphenyl)-3-(trifluoromethyl)benzamide;

[00126] (Compound No. 11): N-(3-(2-((2-((furan-2-
ylmethyl)thio)ethyl)amino)-7-methyl-8-oxo-7, 8-
dihydiropyrido[3,4-dlpyrimidin-6-yl)-4-methylphenyl)-3-
(trifluoromethyl)benzamide;

[00127] (Compound No. 12) : N- (4-methyl-3-(7-methyl-2-
morpholino-8-oxo-7,8-dihydropyrido[3,4-d]lpyrimidin-6-
yl)phenyl)-3-(trifluoromethyl)benzamide;

[00128] (Compound No. 13): N-(4-methyl-3-(7-methyl-2-((6-
methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyridol[3, 4-
dlpyrimidin-6-yl)phenyl)-3-(trifluoromethyl)benzamide;
[00129] (Compound No. 14): N-(4-methyl-3-(7-methyl-8-oxo-2-
(phenylamino) -7, 8-dihydropyrido[3,4-d]pyrimidin-6-
yl)phenyl)-3-(trifluoromethyl)benzamide;

[00130] (Compound No. 15): N,N-dimethyl-4-((7-methyl-6-(2-
methyl-5-(3-(trifluoromethyl)benzamido)phenyl)-8-oxo-7, 8-
dihydropyrimido[3,4-d]lpyrimidin-2-yl)amino)benzamide;

[00131] (Compound No. 16): N-(4-methyl-3-(7-methyl-2-((1-
methyl-1H-pyrazol-4-yl)amino)-8-oxo-7,8-dihydropyrido[3, 4-
dlpyrimidin-6-yl)phenyl)-3-(trifluoromethyl)benzamide;
[00132] (Compound No. 17): N-(3-(2-((4-(4-ethylpiperazin-1-
yl)phenyl)amino)-7-methyl-8-oxo-7,8-dihydropyrido[3, 4-
dlpyrimidin-6-yl)-4-methylphenyl)-3-

(trifluoromethyl)benzamide;
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[00133] (Compound No. 18): N-(3-(2-((3-(4-ethylpiperazin-1-
yl)phenyl)amino)-7-methyl-8-oxo-7,8-dihydropyrido[3, 4-
dlpyrimidin-6-yl)-4-methylphenyl)-3-
(trifluoromethyl)benzamide;

[00134] (Compound No. 19): N-(3-(2-((4-(4-hydroxypiperidin-1-
yl)phenyl)amino)-7-methyl-8-oxo-7,8-dihydropyrido[3, 4-
dlpyrimidin-6-yl)-4-methylphenyl)-3-
(trifluoromethyl)benzamide;

[00135] (Compound No. 20): N-(4-methyl-3-(7-methyl-2-((6-
morpholinopyridin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3, 4-
dlpyrimidin-6-yl)phenyl)-3-(trifluoromethyl)benzamide;
[00136] (Compound No. 21): N-(4-methyl-3-(7-methyl-2-((6-(4-
(4-methylpiperazin-1-yl)piperidin-1-yl)pyridin3-yl)amino) -
8-oxo0-7,8-dihydropyrido[3,4-d]lpyrimidin-6-yl)phenyl)-3-
(trifluoromethyl)benzamide;

[00137] (Compound No. 22) : N-(3-(2-((2-methoxy-4-
morpholinophenyl)amino) -7-methyl-8-oxo-7, 8-
dihydropyrido[3,4-d]lpyrimidin-6-yl)-4-methylphenyl) -3-
(trifluoromethyl)benzamide;

[00138] (Compound No. 23): N-(4-methyl-3-(7-methyl-2-((4-((4-
methylpiperazin-1-yl)methyl)-3-
(trifluoromethyl)phenyl)amino)-8-oxo-7,8-dihydropyrido[3, 4-
dlpyrimidin-6-yl)phenyl)-3-(trifluoromethyl)benzamide;
[00139] (Compound No. 24): N-(4-methyl-3-(7-methyl-2-((6-

methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3,4-
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dlpyrimidin-6-yl)phenyl)benzamide;

[00140] (Compound No. 25): 5-methyl-N-(4-methyl-3-(7-methyl-

2-((6-methylpyridin-3-yl)amino)-8-oxo-7, 8-

dihydropyrido[3,4-d]pyrimidin-6-yl)phenyl)nicotinamide;

[00141] (Compound No. 26): N-(4-methyl-3-(7-methyl-2-((6-

methylpyridin-3-yl)amino)-8-oxo-7,8-dihydiropyrido[3, 4-

dlpyrimidin-6-yl)phenyl)thiophene-3-carboxamide;

[00142] (Compound No. 27): N-(4-methyl-3-(7-methyl-2-((6-

methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3,4-

dlpyrimidin-6-yl)phenyl)benzofuran-2-carboxamide;

[00143] (Compound No. 28): N-(4-methyl-3-(7-methyl-2-((6-

methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3,4-

dlpyrimidin-6-yl)phenyl)-2-naphthamide;

[00144] (Compound No. 29): N-(4-methyl-3-(7-methyl-2-((6-

methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3,4-

dlpyrimidin-6-yl)phenyl)-2,3-dihydrobenzo[b] [1,4]dioxy-6-

carboxamide;

[00145] (Compound No. 30): N-(4-methyl-3-(7-methyl-2-((6-

methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3,4-
dlpyrimidin-6-yl)phenyl)-2-(3-

(trifluoromethyl)phenyl)acetamide;

[00146] (Compound No. 31): N-(4-methyl-3-(7-methyl-2-((6-

methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3,4-

dlpyrimidin-6-yl)phenyl)acetamide;

[00147] (Compound No. 32): N-(4-methyl-3-(7-methyl-2-((6-
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methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyridol[3, 4-
dlpyrimidin-6-yl)phenyl)-4- (4-methylpyperazin-1-
yl)benzamide;

[00148] (Compound No. 33): N-(4-methyl-3-(7-methyl-2-((6-

5 methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3,4-
dlpyrimidin-6-yl)phenyl)propionamide;

[00149] (Compound No. 34): N-(4-methyl-3-(7-methyl-2-((6-
methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyridol[3, 4-
dlpyrimidin-6-yl)phenyl)-4-morpholinobenzamide;

10 [00150] (Compound No. 35): N-(4-methyl-3-(7-methyl-2-((6-
methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyridol[3, 4-
dlpyrimidin-6-yl)phenyl)-4-((4-methylpiperazin-1-
yl)methyl)benzamide;

[00151] (Compound No. 36): N-(4-methyl-3-(7-methyl-2-((6-

15 methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyridol[3,4-
dlpyrimidin-6-yl)phenyl)-3-(4-methylpiperazin-1-yl)-5-
(trifluoromethyl)benzamide;

[00152] (Compound No. 37): 3-(2,4-dimethyl-1H-imidazol-1-yl)-
N- (4-methyl-3- (7-methyl-2- ((6-methylpyridin-3-yl))amino)-8-

20  oxo-7,8-dihydropyrido[3,4-d]lpyrimidin-6-yl)phenyl)-5-
(trifluoromethyl)benzamide;

[00153] (Compound No. 38): 3-(4-hydroxypiperidin-1-yl)-N-(4-
methyl-3-(7-methyl-2-((6-methylpiperidin-3-yl)amino)-8-oxo-
7,8-dihydropyrido[3,4-d]pyrimidin-6-yl)phenyl)-5-

25 (triflucromethyl)benzamide;
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[00154] (Compound No. 39): 4-(4-methyl-1H-imidazol-1-y1)-N-
(4-methyl-3-(7-methyl-2- ((6-methylpyridin-3-yl)amino-8) -
oxo-7,8-dihydropyrido[3,4-d]lpyrimidin-6-yl)phenyl) -3~
(trifluoromethyl)benzamide;

[00155] (Compound No. 40): N-(4-methyl-3-(7-methyl-2-((6-
methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyridol[3, 4-
dlpyrimidin-6-yl)phenyl)-4- (4-methylpiperazin-1-yl)-3-
(trifluoromethyl)benzamide;

[00156] (Compound No. 41): N-(4-methyl-3-(7-methyl-2-((6-
methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyridol[3, 4-
dlpyrimidin-6-yl)phenyl)-4- (morpholinomethyl)-3-
(trifluoromethyl)benzamide;

[00157] (Compound No. 42): 4-((3-(dimethylamino)pinolidin-1-
ylymethyl)-N- (4-methyl-3-(7-methyl-2-((6-methylpyridine-3-
yl)Yyamino) -8-oxo0-7, 8-dihydropyrido[3,4-dlpyrimidin-6-
yl)phenyl)-3-(trifluoromethyl)benzamide;

[00158] (Compound No. 43): N-(4-methyl-3-(7-methyl-2-((6-
methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyridol[3, 4-
dlpyrimidin-6-yl)phenyl)methanesulfonamide;

[00159] (Compound No. 44): N-(4-methyl-3-(7-methyl-2-((6-
methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyridol[3, 4-
dlpyrimidin-6-yl)phenyl)-2-nitrobenzsulfonamide;

[00160] (Compound No. 45): 3-bromo-N- (4-methyl-3-(7-methyl-2-
((6-methylpyrimidin-3-yl)amino)-8-oxo-7, 8-

dihydropyrido[3,4-d]pyrimidin-6-
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yl)phenyl)benzenesulfonamide;

[00161] (Compound No. 46): 4-fluoro-N-(4-methyl-3-(7-methyl-
2-((6-methylpyridin-3-yl)amino)-8-oxo-7, 8-
dihydropyrido[3,4-d]pyrimidin-6-
yl)phenyl)benzenesulfonamide;

[00162] (Compound No. 47): 1-cyclohexyl-3-(4-methyl-3-(7-
methyl-2-((6-methylpyridin-3-yl)amino)-8-oxo-7, 8-
dihydropyrido[3,4-d]lpyrimidin-6-yl)phenyl)urea;

[00163] (Compound No. 48) : 1-(2,3-dichlorophenyl) -3- (4-
methyl-3-(7-methyl-2-((6-methylpyridin-3-yl)amino)-8-oxo-
7,8-dihydropyrido[3,4-d]pyrimidin-6-yl)phenyl)urea;

[00164] (Compound No. 49): 1-(2-methoxyphenyl)-3-(4-methyl-3-
(7-methyl-2-((6-methylpyridin-3-yl)amino)-8-oxo-7, 8-
dihydropyrido[3,4-d]lpyrimidin-6-yl)phenyl)urea;

[00165] (Compound No. 50): 6-(5-(ethylamino)-2-methylphenyl) -
7-methyl-2- ((6-methylpyridin-3-yl)amino)pyrido[3, 4-
dlpyridin-8 (7H) -one;

[00166] (Compound No. 51): 6-(5-((4-fluorobenzyl)amino)-2-
methylphenyl)-7-methyl-2-((6-methylpyridin-3-
ylyamino)pyrido[3,4-dlpyrimidin-8 (7H) -one;

[00167] (Compound No. 52): 6-(5-(((5-bromofuran-2-
ylymethyl)amino)-2-methylphenyl)-7-methyl-2-((6-
methylpyridin-3-yl)amino)pyrido[3,4-d]lpyrimidin-8 (7H) -one;
[00168] (Compound No. 53): N-(3-(2-(cyclopropylamino)-8-oxo-

7,8-dihydropyrido[3,4-d]pyrimidin-6-yl)-4-methylphenyl)-3-
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(trifluoromethyl)benzamide;

[00169] (Compound No. 54) : N- (4-methyl-3-(2-((6-
methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyridol[3, 4-
dlpyrimidin-6-yl)phenyl)-3-(trifluoromethyl)benzamide; and
[00170] (Compound No. 55) : N- (3-(2-amino-8-oxo-7, 8-
dihydropyrido[3,4-d]lpyrimidin-6-yl)-4-methylphenyl) -3-
(trifluoromethyl)benzamide.

[00171]

[00172] In the definition of substituents in the present
disclosure, the term “alkyl” refers to an aliphatic
hydrocarbon radical. The alkyl may be saturated alkyl that
does not contain an alkenyl or alkynyl moiety, or unsaturated
alkyl that contains at least one alkenyl or alkynyl moiety.
The term “alkenyl” refers to a group containing at least one
carbon-carbon double bond, and the term “alkynyl” refers to
a group containing at least one carbon-carbon triple bond.
The alkyl may be cyclic, branched or straight-chain when used
alone or in combination.

[00173] The term “aryl” as used herein, either alone or in
combination with another radical, refers to a carbocyclic
aromatic monocyclic group containing 6 carbon atoms, which
may be further fused to a second 5- or 6-membered carbocyclic
group which may be aromatic, saturated or unsaturated.
Examples of aryl include, but are not limited to, phenyl,

indanyl, 1l-naphthyl, 2-naphthyl, and tetrahydronaphthyl.
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Aryl may be connected to another group at a suitable position
on the aromatic ring.

[00174] The term “alkoxy” refers to an alkyl group attached
via an oxygen atom to another group (i.e., -0-alkyl). The
alkoxy group may be unsubstituted or substituted with one or
more suitable substituents. Examples of the alkoxy group
include, but are not limited to, (Ci-Cs) alkoxy groups, for
example, -O-methyl, -O-ethyl, -O-propyl, -O-isopropyl, -0-2-
methyl-l1-propyl, -0-Z2-methyl-2-propyl, -0-2-methyl-1-butyl,
-0-3-methyl-1-butyl, -0-2-methyl-3-butyl, -0-2,2-dimethyl-
l-propyl, -0-2-methyl-l-pentyl, 3-O-methyl-l-pentyl, -0-4-
methyl-1-pentyl, -0-2-methyl-2-pentyl, -0-3-methyl-2-pentyl,
-O-4-methyl-2-pentyl, -0-2,2-dimethyl-1-butyl, -0-3,3-
dimethyl-butyl, -0-2-ethyl-1-butyl, -O-butyl, -0O-isobutyl, -
O-t-butyl, -O-pentyl, -0-isopentyl, -O-neopentyl, and -0-
hexyl.

[00175] The term “phenoxy” refers to a phenyl group attached
via an oxygen atom to another group (i.e., -O-aryl). The
phenoxy group may be unsubstituted or substituted with one
or more halogens, alkyl groups, aryl groups or heteroaryl
groups, but is not limited thereto.

[00176] The term “amino group” refers to an alkyl group
attached via a nitrogen atom to another group (i.e., -NH- or
-N-alkyl). The amino group may be unsubstituted or

substituted with one or more suitable substituents. Examples
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of the amine group include, but are not limited to, (C1-Cs)
amino groups, for example, -NH-methyl, -NH-ethyl, -NH-propyl,
-NH-isopropyl, -NH-2-methyl-1-propyl, -NH-2-methyl-2-propyl,
-NH-2-methyl-1-butyl, -NH-3-methyl-1-butyl, -NH-2-methyl-3-
butyl, -NH-2,2-dimethyl-l1-propyl, -NH-2-methyl-1l-pentyl, 3-
NH-methyl-1-pentyl, -NH-4-methyl-l-pentyl, -NH-2-methyl-2-
pentyl, -NH-3-methyl-2-pentyl, -NH-4-methyl-2-pentyl, -NH-
2,2-dimethyl-1-butyl, -NH-3,3-dimethyl-butyl, -NH-2-ethyl-
l1-butyl, -NH-butyl, -NH-isobutyl, -NH-t-butyl, -NH-pentyl, -
NH-isopentyl, -NH-neopentyl, -NH-hexyl, -N,N-dimethyl, -N-
methyl-N-ethyl, -N-methyl-N-propyl, -N-methyl-isopropyl, -N-
methyl-N-butyl, -N-methyl-N-isobutyl, -N-methyl-N-pentyl, -
N-methyl-N-isopentyl, N-methyl-N-hexyl, N-methyl-N-isochexyl,
-N,N-diethyl, -N-ethyl-N-propyl, -N-ethyl-N-isopropyl, -N-
ethyl-N-butyl, -N-ethyl-N-isobutyl, -N-ethyl-N-pentyl, -N-
ethyl-N-isopentyl, -N-ethyl-N-hexyl, -N-ethyl-N-isohexyl, -
N,N-dipropyl, -N-propyl-N-isopropyl, -N-propyl-N-butyl, -N-
propyl-N-isobutyl, -N-propyl-N-pentyl, -N-propyl-N-
isopentyl, -N-propyl-N-hexyl, -N-propyl-N-isohexyl, -N,N-
dibutyl, -N-butyl-N-isobutyl, -N-butyl-N-pentyl, - N-butyl-
N-isopentyl, -N-butyl-N-hexyl, -N-butyl-N-isohexyl, -N,N-
dipentyl, -N-pentyl-N-hexyl, -N-pentyl- N-isohexyl, and -
N,N-dihexyl.

[00177] The term “halogen group” refers to fluorine, chlorine,

bromine or iodine.
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[00178] The term “heterocyclyl group” refers to a
heteroaromatic compound containing at least one heterocatom
selected from the group consisting of N, O and S, unless
otherwise stated. Preferably, the heterocyclyl group may
include, but is not limited to, a pyrrolidine group, a furan
group, a morpholine group, a piperazine group and a
piperidine group, more preferably a pyrrolidine group, a
piperidine group, a piperazine group, and a morpholine group.
[00179] The term “hetercaryl group” refers to a heteroaromatic
compound containing at least one heteroatom selected from
the group consisting of N, O and S, unless otherwise stated.
Preferably, the hetercaryl group may include, but is not
limited to, a pyridine group, a pyrazine group, a pyrimidine
group, a pyridazine group, a pyrazole group, an imidazole
group, a triazole group, an indole group, an oxadiazole group,
a thiadiazole group, a guinolone group, an isoquinoline group,
an isoxazole group, an oxazole group, a thiazolyl group, and
a pyrrole group.

[00180] Specific examples of preferred compounds as the
compounds according to the present disclosure are as follows:
[00181] (Compound No. 1): N-(3-(2- (cyclopropylamino) -7-
methyl-8-oxo-7,8-dihydropyrido[3,4-d]lpyrimidin-6-yl)-4-

methylphenyl)-3-(trifluoromethyl)benzamide
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[00182]

[00183] (Compound No. 2): N-(3-(2-((2-hydroxyethyl)amino)-7-
methyl-8-oxo-7,8-dihydropyrido[3,4-d]lpyrimidin-6-yl)-4-

methylphenyl)-3-(trifluoromethyl)benzamide

/
o=

[00184] "
[00185] (Compound No. 3z N- (4-methyl-3-(7-methyl-2-
(methylamino) -8-oxo-7,8-dihydropyrido[3,4-d]pyrimidin-6-

yvl)phenyl)-3-(trifluoromethyl)benzamide

[00186] o

[00187] (Compound No. 4): N-(4-methyl-3-(7-methyl-2- (oxetan-
3-ylamino)-8-oxo-7,8-dihydropyrido[3,4-d]pyrimidin) -6-

yl)phenyl)-3-(trifluoromethyl)benzamide;

HN R il

[00188]

[00189] (Compound No. 5): N-(4-methyl-3-(7-methyl-2-((oxetan-
2-ylmethyl)amino) -8-oxo-7,8-dihydropyrido[3,4-d]lpyrimidin-

6-y1l)phenyl)-3-(trifluoromethyl)benzamide
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[00190] -

[00191] (Compound No. 6) N- (4-methyl-3- (7-methyl-2-((2-

morpholinocethyl)amino) -8-oxo-7, 8-dihydropyrido[3, 4-

dlpyrimidin-6-yl)phenyl)-3-(trifluoromethyl)benzamide

IO o
. L. M HO[L
HH M I
d -
M
[00192]

[00193] (Compound No. 7): N-(4-methyl-3-(7-methyl-8-oxo-2-

((2-(thiazol-2-yl)ethyl)amino)-7,8-dihydropyrido[3, 4-

dlpyrimidin-6-yl)phenyl)-3-(trifluoromethyl)benzamide

P L R N

[00194] =

[00195] (Compound No. 8): N-(4-methyl-3-(7-methyl-8-oxo-2-

((2-(thiophen-2-yl)ethyl)amino)-7,8-dihydropyrido[3,4-

dlpyrimidin-6-yl)phenyl)-3-(trifluoromethyl)benzamide

[00196] -/

40



19 Oct 2022

2020225048

10

15

[00197] (Compound No. 9): N-(4-methyl-3-(7-methyl-2-((2-(4-
nitrophenoxy)ethyl)amino)-8-oxo-7,8-dihydropyrido[3, 4-

dlpyrimidin-6-yl)phenyl)-3-(trifluoromethyl)benzamide

[00198] T
[00199] (Compound No. 10): N-(3-(2-((4-methoxybenzyl)amino) -
7-methyl-8-o0oxo0-7,8-dihydropyrido[3,4-d]lpyrimidin-6-y1l) -4-

methylphenyl)-3- (trifluoromethyl)benzamide

[00200] ©
[00201] (Compound No. 113 ¢ N-(3-(2-((2-((furan-2-
ylmethyl)thio)ethyl)amino)-7-methyl-8-oxo-7, 8-
dihydiropyrido [3,4-d]pyrimidin-g-y1l)—-4d-fmethy|phenyl) -3~

(trifluoromethyl)benzamide

[00202]
[00203] (Compound No. 12 s N- (4-methyl-3-(7-methyl-2-
morpholino-8-oxo-7,8-dihydropyrido[3,4-d]pyrimidin-6-

yvl)phenyl)-3-(trifluoromethyl)benzamide
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[00204]

[00205] (Compound No. 13): N-(4-methyl-3-(7-methyl-2-((6-
methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3, 4-

dlpyrimidin-6-yl)phenyl)-3-(trifluoromethyl)benzamide

bl T

' e -2 <t E I |
i MMN "N ., -

]

[00206]
[00207] (Compound No. 14): N-(4-methyl-3-(7-methyl-8-oxo-2-

(phenylamino) -7, 8-dihydropyrido[3,4-d]pyrimidin-6-

yl)phenyl)-3-(trifluoromethyl)benzamide

[00208] (Compound No. 15): N,N-dimethyl-4-((7-methyl-6-(2-
methyl-5-(3-(trifluoromethyl)benzamido)phenyl)-8-oxo-7, 8-

dihydropyrimido[3,4-d]lpyrimidin-2-yl)amino)benzamide

e Py

[00209]

[00210] (Compound No. 16): N-(4-methyl-3-(7-methyl-2-((1-
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methyl-1H-pyrazol-4-yl)amino)-8-oxo-7,8-dihydropyrido[3,4-

dlpyrimidin-6-yl)phenyl)-3-(trifluoromethyl)benzamide

MN=M

[00211]
[00212] (Compound No. 17): N-(3-(2-((4-(4-ethylpiperazin-1-
yl)phenyl)amino) -7-methyl-8-oxo-7, 8-dihydropyrido[3, 4-
dlpyrimidin-6-yl)-4-methylphenyl) -3-

(trifluoromethyl)benzamide

[00213]

[00214] (Compound No. 18): N-(3-(2-((3-(4-ethylpiperazin-1-
yl)phenyl)amino) -7-methyl-8-oxo-7,8-dihydropyrido[3, 4-
dlpyrimidin-6-yl)-4-methylphenyl) -3-

(trifluoromethyl)benzamide

[00215]

[00216] (Compound No. 19): N-(3-(2-((4-(4-hydroxypiperidin-1-

yl)phenyl)amino)-7-methyl-8-oxo-7,8-dihydropyrido[3, 4-
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dlpyrimidin-6-yl)-4-methylphenyl) -3-

(trifluoromethyl)benzamide

,wf
[00217] £

[00218] (Compound No. 20): N-(4-methyl-3-(7-methyl-2-((6-
morpholinopyridin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3,4-

dlpyrimidin-6-yl)phenyl)-3-(trifluoromethyl)benzamide

L
[00219]
[00220] (Compound No. 21): N-(4-methyl-3-(7-methyl-2-((6-(4-

(4-methylpiperazin-1l-yl)piperidin-1-yl)pyridin3-yl)amino) -
8-oxo-7,8-dihydropyrido[3,4-d]lpyrimidin-6-yl)phenyl) -3-

(trifluoromethyl)benzamide

# M
[00221]
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[00222] (Compound No. 22) ¢

N-(3-(2-((2-methoxy-4-

morpholinophenyl)amino)-7-methyl-8-oxo-7, 8-

dihydropyrido[3,4-d]lpyrimidin-6-yl) -4-methylphenyl) -3-

(trifluoromethyl)benzamide

[00223] o
[00224] (Compound No. 23):

methylpiperazin-1-yl)methyl)-3-

N=(4=methyl=3= (T-methyl=2=((4= ((4=

(trifluoromethyl)phenyl)amino) -8-oxo-7,8-dihydropyrido[3, 4-

dlpyrimidin-6-yl)phenyl)-3-(trifluoromethyl)benzamide

P

HNT N
"TCFy

[00225]

[00226] (Compound No. 24):

N- (4-methyl-3- (7-methyl-2-((6-

methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3, 4-

dlpyrimidin-6-yl)phenyl)benzamide

= N

[00227]
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[00228] (Compound No. 25): 5-methyl-N-(4-methyl-3-(7-methyl-
2-((6-methylpyridin-3-yl)amino)-8-oxo-7, 8-

dihydropyrido[3,4-d]lpyrimidin-6-yl)phenyl)nicotinamide

HN N g
=

[00229]

[00230] (Compound No. 26): N-(4-methyl-3-(7-methyl-2-((6-
methylpyridin-3-yl)amino)-8-oxo-7,8-dihydiropyrido[3, 4-

dlpyrimidin-6-yl)phenyl) thiophene-3-carboxamide

Y | B H

[00231]

[00232] (Compound No. 27): N-(4-methyl-3-(7-methyl-2-((6-
methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3,4-

dlpyrimidin-6-yl)phenyl)benzofuran-2-carboxamide

[00233] |

[00234] (Compound No. 28): N-(4-methyl-3-(7-methyl-2-((6-
methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3, 4-

dlpyrimidin-6-yl)phenyl)-2-naphthamide
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[00235]
[00236] (Compound No. 29): N-(4-methyl-3-(7-methyl-2-((6-
methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3, 4-

dlpyrimidin-6-yl)phenyl)-2,3-dihydrobenzo[b] [1,4]dioxy-6-

carboxamide

[00237] |
[00238] (Compound No. 30): N-(4-methyl-3-(7-methyl-2-((6-
methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3, 4-
d]pyrimidin-6-yl)phenyl)-2-(3-

(trifluoromethyl)phenyl)acetamide

[00239] |

[00240] (Compound No. 31): N-(4-methyl-3-(7-methyl-2-((6-
methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3, 4-

dlpyrimidin-6-yl)phenyl)acetamide
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[00241] |

[00242] (Compound No. 32): N-(4-methyl-3-(7-methyl-2-((6-

methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3, 4-
dlpyrimidin-6-yl)phenyl)-4- (4-methylpyperazin-1-

yl)benzamide

[00243] |

[00244] (Compound No. 33): N-(4-methyl-3-(7-methyl-2-((6-

methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3,4-

dlpyrimidin-6-yl)phenyl)propionamide

[00245]

[00246] (Compound No. 34): N-(4-methyl-3-(7-methyl-2-((6-

methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3, 4-

dlpyrimidin-6-yl)phenyl)-4-morpholinobenzamide
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[00247]
[00248] (Compound No. 35): N-(4-methyl-3-(7-methyl-2-((6-

methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3, 4-
dlpyrimidin-6-yl)phenyl)-4-((4-methylpiperazin-1-

yl)methyl)benzamide

S L

e

[00249]

[00250] (Compound No. 36): N-(4-methyl-3-(7-methyl-2-((6-
methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3, 4-
dlpyrimidin-6-yl)phenyl)-3-(4-methylpiperazin-1-yl)-5-

(trifluoromethyl)benzamide

S S Y
e

I
&
=
D=

[00251]

[00252] (Compound No. 37): 3-(2,4-dimethyl-1H-imidazol-1-yl)-
N-(4-methyl-3- (7-methyl-2-((6-methylpyridin-3-yl))amino)-8-
oxo-7,8-dihydropyrido[3,4-d]pyrimidin-6-yl)phenyl) -5-

(trifluoromethyl)benzamide
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[00253] |

[00254] (Compound No. 38): 3-(4-hydroxypiperidin-1-yl)-N-(4-
methyl-3-(7-methyl-2-((6-methylpiperidin-3-yl)amino)-8-oxo-
7,8-dihydropyrido[3,4-d]pyrimidin-6-yl)phenyl)-5-

(trifluoromethyl)benzamide

[00255] OH

[00256] (Compound No. 39): 4-(4-methyl-1H-imidazol-1-yl)-N-
(4-methyl-3-(7-methyl-2-((6-methylpyridin-3-yl)amino-8) -
oxo-7,8-dihydropyrido[3,4-d]pyrimidin-6-yl)phenyl) -3-

(trifluoromethyl)benzamide

[00257]

[00258] (Compound No. 40): N-(4-methyl-3-(7-methyl-2-((6-
methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3, 4-
dlpyrimidin-6-yl)phenyl)-4- (4-methylpiperazin-1-yl)-3-

(trifluoromethyl)benzamide
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[00259]

[00260] (Compound No. 41): N-(4-methyl-3-(7-methyl-2-((6-
methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3, 4-
dlpyrimidin-6-yl)phenyl)-4- (morpholinomethyl)-3-

(trifluoromethyl)benzamide

[00261]

[00262] (Compound No. 42): 4-((3-(dimethylamino)pinolidin-1-
yl)methyl) -N- (4-methyl-3- (7-methyl-2-( (6-methylpyridine-3-
yl)amino)-8-oxo-7,8-dihydropyrido[3,4-d]lpyrimidin-6-

yv1l)phenyl)-3-(trifluoromethyl)benzamide

[00263]

[00264] (Compound No. 43): N-(4-methyl-3-(7-methyl-2-((6-
methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3, 4-

dlpyrimidin-6-yl)phenyl)methanesulfonamide

1|
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[00265]
[00266] (Compound No. 44): N-(4-methyl-3-(7-methyl-2-((6-
methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3, 4-

dlpyrimidin-6-yl)phenyl)-2-nitrobenzsulfonamide

[00267] |

[00268] (Compound No. 45): 3-bromo-N- (4-methyl-3-(7-methyl-2-
((6-methylpyrimidin-3-yl)amino)-8-oxo-7, 8-
dihydropyrido[3,4-d]lpyrimidin-6-

yvl)phenyl)benzenesulfonamide

[00269]

[00270] (Compound No. 46): 4-fluoro-N-(4-methyl-3-(7-methyl-
2-((6-methylpyridin-3-yl)amino)-8-oxo-7, 8-
dihydropyrido[3,4-d]pyrimidin-6-

yl)phenyl)benzenesulfonamide
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[00271]
[00272] (Compound No. 47): 1l-cyclohexyl-3-(4-methyl-3-(7-
methyl-2-((6-methylpyridin-3-yl)amino)-8-oxo-7, 8-

dihydropyrido[3,4-d]pyrimidin-6-yl)phenyl)urea

[00273]
[00274] (Compound  No. 48) : 1-(2,3-dichlorophenyl) -3-(4-
methyl-3-(7-methyl-2-((6-methylpyridin-3-yl)amino)-8-oxo-

7,8-dihydropyrido[3,4-d]pyrimidin-6-yl)phenyl)urea

[00275] |
[00276] (Compound No. 49): 1-(2-methoxyphenyl)-3-(4-methyl-3-
(7-methyl-2-((6-methylpyridin-3-yl)amino)-8-oxo-7, 8-

dihydropyrido[3,4-d]lpyrimidin-6-yl)phenyl)urea
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[00277] |

[00278] (Compound No. 50): 6-(5-(ethylamino)-2-methylphenyl) -
T-methyl-2-((6-methylpyridin-3-yl)amino)pyrido[3,4-

dlpyridin-8 (7H) -one

[00279] |
[00280] (Compound No. 51): 6-(5-((4-fluorobenzyl)amino)-2-

methylphenyl)-7-methyl-2-((6-methylpyridin-3-

yl)amino)pyrido[3,4-d]lpyrimidin-8 (7H) —one

T i i o & P,_",I -
HN "'h"l“"r» N-. - F
[00281] |
[00282] (Compound No. 52) 6- (5-( ( (5-bromofuran-2-

yl)methyl)amino) -2-methylphenyl)-7-methyl-2-( (6-

methylpyridin-3-yl)amino)pyrido[3,4-d]lpyrimidin-8 (7H) -one

[00283]

[00284] (Compound No. 53): N-(3-(2-(cyclopropylamino)-8-oxo-
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7,8-dihydropyrido[3,4-d]lpyrimidin-6-yl)-4-methylphenyl)-3-

(trifluoromethyl)benzamide
.. M TP

[00285]
[00286] (Compound No. 547 i N- (4-methyl-3-(2-((6-
methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3, 4-

dlpyrimidin-6-yl)phenyl)-3-(trifluoromethyl)benzamide

A

[00287]

[00288] (Compound No. 55) % N- (3- (2-amino-8-oxo-7, 8-
dihydropyrido[3,4-d]lpyrimidin-6-yl) -4-methylphenyl) -3-

(trifluoromethyl)benzamide

[00289]
[00290]
[00291] The compound of Formula 1 according to the present
disclosure may be used in the form of a pharmaceutically
acceptable salt derived from an inorganic acid or an organic
acid. A preferred salt may be formed with one or more selected

from the group consisting of hydrochloric acid, hydrobromic
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acid, sulfuric acid, phosphoric acid, nitric acid, acetic
acid, glycolic acid, lactic acid, pyruvic acid, malonic acid,
succinic acid, glutaric acid, fumaric acid, malic acid,
mandelic acid, tartaric acid, citric acid, ascorbic acid,
palmitic acid, maleic acid, hydroxymaleic acid, benzoic acid,
hydroxybenzoic acid, phenylacetic acid, c¢innamic acid,
salicylic acid, methanesulfonic acid, benzenesulfonic acid,
and toluenesulfonic acid.

[00292] The compound of Formula 1 according to the present
disclosure or a pharmaceutically acceptable salt thereof may
include a hydrate and a solvate. The hydrate may refer to
one formed by the combination of the compound of Formula 1
with a water molecule.

[00293] Another aspect of the present disclosure provides a
pharmaceutical composition for preventing, alleviating or
treating cancer containing, as an active ingredient, a
compound selected from among the compound of Formula 1
according to the present disclosure, a pharmaceutically
acceptable salt thereof, a hydrate thereof, and a
sterecisomer thereof.

[00294] The pharmaceutical composition according to the
present disclosure has excellent ability to inhibit the
activity of protein kinase. Specific examples of the protein
kinase include ABL1, FGFR2, TAOK2/TAOl, EPHAS5, EPHB2, EPHB3,

RET, LYN B, EPHA2, FRK/PTK5, EPHA8, LCK, EPHB4, FYN,
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KHS/MAP4KS5, DDR1, EPHA3, P38a/MAPK14, EPHA4, FMS, EPHR1, HCK,
FGFR1, ABL2/ARG, EPHA6, c-Src, ACKl, FLT4/VEGFR3, ERBR4/HER4
DDR2, KDR/VEGFRZ2, LYN, ZAK/MLTK, YES/YEST, BLK, FGR,
MLCK2/MYLK2, TAOKl, BMX/ETK, BTK, EPHAl, JAKl, P38b/MAPK11,
TIE2/TEK, FLT1/VEGFR1, TXK, SRMS, RAF1, SIK1l, MLK3/MAP3Kl1,
PEAK1, TRKA, EPHA7, GLK/MAP4K3, MLKZ2/MAP3K10, TEC, CSK, TRKC,
FES/FPS, SIK2, FGFR3, BRK, YSK4/MAP3K19, ARAF, PDGFRb, TNKI1,
GCK/MAP4K2, PDGFRa, TNIK, TAKl, ERBB2/HER2, LIMK1, HIPK4,
FER, EGFR, JAK2, HPK1/MAP4K1, TRKB, RIPK3, LOK/STK10, LIMK2,
MLK1/MAP3K9, BRAF, MEKK3, MEK5, STK32B/YANK2, FGFR4, MEKK2,
SLK/STK2, FLT3, PKAcg, TAOK3/JIK, TYRO3/SKY, SIK3, IR, LRRK2Z,
PYK2, NEK11, p70S6K/RPS6KB1, and LATSZ2.

[00295] Thus, the pharmaceutical composition of the present
disclosure may be wused for the purpose of treating,
preventing and alleviating cancer disease caused by abnormal
cell growth. Cancer diseases that may be treated, prevented
and alleviated by treatment with the pharmaceutical
composition according to the present disclosure include
stomach cancer, lung cancer, liver cancer, colorectal cancer,
small intestine cancer, pancreatic cancer, brain cancer, bone
cancer, melanoma, breast cancer, sclerosing adenosis,
uterine cancer, cervical cancer, head and neck cancer,
esophageal cancer, thyroid cancer, parathyroid cancer,
kidney cancer, sarcoma, prostate cancer, urethral cancer,

bladder cancer, blood cancer (including leukemia, multiple
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myeloma, and myelodysplastic syndrome), lymphoma (Hodgkin's
disease, and non-Hodgkin's lymphoma) , psoriasis, or
fibroadenoma.

[00296] In particular, the pharmaceutical composition of the
present disclosure has inhibitory activity against two
kinases, GCK and ACKl, and thus 1s effective for the
treatment of cancer diseases caused by NRAS mutation, for
example, melanoma, colorectal cancer, thyroid cancer, or
various blood cancers. In addition, the compound represented
by Formula 1 exhibits inhibitory activity against the
proliferation of the NRAS mutant cell line (OCI-AML3) without
showing inhibitory activity against the Ba/F3 (parental) cell
line, and thus is particularly effective as a therapeutic
agent for treating acute myeloid leukemia (AML).

[00297] ] Preferably, the cancer may be cancer caused by a
protein kinase. More preferably, the protein kinase may be
at least one selected from among GCK and ACK1.

[00298] Another aspect of the present disclosure provides a
pharmaceutical composition for preventing, alleviating or
treating cancer, the pharmaceutical composition containing,
as an active ingredient, any one compound selected from among
the above-described compounds.

[00299] In another aspect of the present disclosure, there is
provided a pharmaceutical composition for preventing,

alleviating or treating cancer, wherein the cancer is caused
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by NRAS mutation.

[00300] In another aspect of the present disclosure, there is
provided a pharmaceutical composition for preventing,
alleviating or treating cancer, wherein the pharmaceutical
composition is applied to patients with NRAS mutation.
[00301] In another aspect of the present disclosure, there is
provided a pharmaceutical composition for ©preventing,
alleviating or treating cancer, wherein the cancer is cancer
is at least one selected from the group consisting of
melanoma, colorectal cancer, thyroid cancer, and blood cancer.
[00302] In another aspect of the present disclosure, there is
provided a pharmaceutical composition for ©preventing,
alleviating or treating cancer, wherein the cancer 1is acute
myeloid leukemia (AML).

[00303] In another aspect of the present disclosure, there is
provided a pharmaceutical composition for preventing,
alleviating or treating cancer, wherein the pharmaceutical
composition is administered to a patient with NRAS G12D.
[00304] The pharmaceutical composition may be applied to
experimental animals such as mice, rabbits, rats, guinea pigs,
or hamsters, or primates including humans, but is not limited
thereto. Preferably, the pharmaceutical composition may be
applied to primates including humans, more preferably humans.
[00305] In the present disclosure, the term “treating” or

“treatment” may be used in a sense including alleviation or
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amelioration of symptoms, reduction of the range of disease,

delay or alleviation of disease progression, amelioration,

alleviation or stabilization of disease conditions, partial
or complete recovery, prolonging of survival, and other
beneficial therapeutic outcomes.

[00306] In addition, the treatment of cancer as used in the
present specification refers to treatment of all cancer cell
types, and the term “cancer” also includes angiogenesis of
endothelial cells and mitosis thereof (solid tumors, tumor
metastases and benign tumors). Examples of the cancer include,
but are not limited to, breast cancer, ovarian cancer,

cervical cancer, prostate cancer, testicular cancer,

genitourinary tract cancer, esophageal cancer, laryngeal
cancer, glioblastoma, stomach cancer, skin cancer,

keratoacanthoma, lung cancer, squamous cell carcinoma, large
cell carcinoma, small cell carcinoma, lung adenocarcinoma,

bone cancer, colon cancer, adenoma, pancreatic cancer,

adenocarcinoma, thyroid cancer, follicular adenocarcinoma,

undifferentiated cancer, papillary cancer, seminoma,

melanoma, sarcoma, bladder cancer, liver and bile duct cancer,
kidney cancer, myeloid disease, lymphoid disease, Hodgkin's
disease, hair cell cancer, oral cancer, pharyngeal (laryngeal)
cancer, lip cancer, tongue cancer, small intestine cancer,

colorectal cancer, large intestine cancer, rectal cancer,

brain cancer, central nervous system cancer, leukemia,
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angioma, trachoma, or pyogenic granuloma.

[00307] Depending on the aspect and method of use of the
pharmaceutical composition of the present disclosure, the
content of the compound represented by Formula 1, a
pharmaceutically acceptable salt thereof, or a hydrate
thereof, which is an active ingredient, may be appropriately
selected and adjusted by those skilled in the art.

[00308] For example, the pharmaceutical composition may
contain the compound represented by Formula 1, a
pharmaceutically acceptable salt thereof, or a hydrate
thereof in an amount of 0.1 to 10 wt$%, more preferably 0.5
to 5 wr% by weight, based on the total weight of the
composition.

[00309] The compound represented by Formula 1, a
pharmaceutically acceptable salt thereof, or a hydrate
thereof may be contained alone in the pharmaceutical
composition or may also be contained together with a
pharmaceutically acceptable carrier, excipient, diluent or
accessory ingredient.

[00310] Examples of the pharmaceutically acceptable carrier,
excipient or diluent include, but are not limited to, at
least one selected from the group consisting of lactose,
dextrose, sucrose, sorbitol, mannitol, xylitol, erythritol,
maltitol, starch, gum acacia, alginate, gelatin, calcium

phosphate, calcium silicate, cellulose, methyl cellulose,
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microcrystalline cellulose, polyvinyl pyrrolidone, water,
methylhydroxybenzoate, propylhydroxybenzoate, talc,
magnesium stearate, mineral oil, dextrin, calcium carbonate,
propylene glycol, liquid paraffin, and physiological saline.
In addition, any conventional carrier, excipient or diluent
may also be used. In addition, the pharmaceutical composition
may further contain a conventional filler, extender, binder,
disintegrant, anti-aggregating agent, lubricant, wetting
agent, pH-adjusting agent, nutrient, vitamin, electrolyte,
alginic acid and its salt, pectic acid and its salt,
protective colloid, glycerin, fragrance, emulsifier or
preservative.

[00311] The compound of Formula 1 according to the present
disclosure or a pharmaceutically acceptable salt thereof may
be co-administered with other anticancer drugs for treating
cancer or tumors, thus enhancing the therapeutic effects of
the anticancer drugs.

[00312] Specifically, the pharmaceutical composition may
further contain one or more other anticancer drugs or other
therapeutic agents known to be effective for the treatment
or prevention of cancer, in addition to the active ingredient,
and may be used in combination therapy in which they are
applied simultaneocusly or at different times. For example,
other anticancer drugs or other therapeutic agents that may

be applied to the combination therapy may include, but are
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not limited to, one or more compounds selected from the group
consisting of Gleevec® (imatinib), Sutent® (sunitinib),
Herceptin® (Trastuzumab), Velcade® (Bortezomib),
dexamethasone, Nexavar® (Sorafenib), aromatase inhibitors,
and kinase inhibitors.

[00313] The mode of administration of the pharmaceutical
composition may be oral or parenteral. For example, the
pharmaceutical composition may be administered through
various routes, including oral, transdermal, subcutaneous,
intravenous or intramuscular routes. In addition, the
formulation of the composition may wvary depending on the
method of use thereof, and the composition may be formulated
using a method well known in the art to which the present
disclosure pertains, so as to provide rapid, sustained or
delayed release of the active ingredient after administration
to a mammal. In general, solid preparations for oral
administration include tablets, troches, soft or hard
capsules, pills, powders, and granules, and these
formulations may be prepared by mixing one or more excipients,
for example, starch, calcium carbonate, sucrose, lactose, or
gelatin. In addition to simple excipients, lubricants such
as magnesium stearate and talc may also be used. Liguid
formulations for oral administration include suspensions,
liquids for internal use, emulsions, and syrups, which may

contain various excipients, for example, wetting agents,
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sweetening agents, fragrances, preservatives, and the like,
in addition to water and liquid paraffin, which are commonly
used simple diluents. Dosage forms for parenteral
administration include cream, lotions, ointments, plasters,
liquids, solutions, aerosols, fluid extracts, elixirs,
infusions, sachets, patches, or injections. When the dosage
form for parenteral administration 1is a dosage form for
injection, 1t may preferably be in the form of an isotonic
aqueous solution or suspension.

[00314] The pharmaceutical composition may further contain a
sterilizing agent, a preservative, a stabilizer, a wetting
agent or an emulsifying agent, adjuvants such as a salt
and/or buffer for regulating osmotic pressure, and other
therapeutically useful substances, and may be formulated
according to a conventional mixing, granulation or coating
method. In addition, the pharmaceutical composition may be
formulated using an appropriate method known in the art.
[00315] In addition, the dosage of the pharmaceutical
composition may be determined in consideration of the mode
of administration, the patient’s age and sex, the patient’s
disease severity and condition, the in vivo absorption rate
of the active ingredient, the rate of inactivation, and drugs
to be used in combination, and may be administered once or
several times. The active ingredient of the pharmaceutical

composition may preferably administered to mammals including
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humans once or several times a day by an oral or parenteral
route at a dose of 0.001 to 100 mg/kg body weight/day,
preferably 0.01 to 35 mg/kg body weight/day.

[00316] Another embodiment of the present disclosure provides
a method for treating cancer, the method comprising a step
of administering a therapeutically effective amount of the
compound represented by Formula 1, a pharmaceutically
acceptable salt thereof, or a hydrate thereof.

[00317] Preferably, the treatment method may further comprise
a step of identifying a patient in need of the prevention or
treatment of the cancer, before the administering step.
[00318] In the present disclosure, the term "therapeutically
effective amount" refers to an amount of the active
ingredient for a mammal, which 1s effective for the
prevention or treatment of cancer. The therapeutically
effective amount may be adjusted depending on various factors,
including the kind of disease, the severity of the disease,
the kinds and contents of the active ingredient and other
ingredients contained 1in the composition, the type of
formulation, the patient's age, weight, general health status,
sex and diet, the time of administration, the route of
administration, the blood clearance of the composition, the
duration of treatment, and drugs that are used concurrently.
Preferably, as described above, the active ingredient may be

administered once or several times a day by an oral or
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parenteral route at a dose of 0.001 to 100 mg/kg body
weight/day, preferably 0.01 to 35 mg/kg body weight/day.

[00319] In addition, the present disclosure is directed to a
method for producing the pyrido[3,4-d]pyrimidin-8-one
derivative compound represented by Formula il a
pharmaceutically acceptable salt thereof, or a hydrate

thereof.

Mode for Invention

[00320] Hereinafter, the present disclosure will be described
in detail with reference to examples and experimental
examples. However, the following examples and experimental
examples serve to merely illustrate the present disclosure,
and the scope of the present disclosure is not limited by
the following examples.

[00321]

[00322] [Examples] Methods for producing pyrido[3,4-
d]pyrimidin-8-one derivative compounds of Formula 1

[00323]

[00324] Example 1: N-(3-(2-(cyclopropylamino)-7-methyl-8-oxo-
7,8-dihydropyrido[3,4-d]pyrimidin-6-yl)-4-methylphenyl)-3-

(trifluoromethyl)benzamide

[00325]
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[00326] Step 1: Methyl 5-bromo-2- (methylthio)pyrimidine-4-

carboxylate

o B

[} = i

[00327]

[00328] Acetyl chloride (1.1 eq.,

10.5 mL) was dissolved in

methanal (200 ml) at 0°C. After gtirring at 0°C for 10 minutes;

5-bromo-2- (methylthio)pyrimidine-4-carboxylic acid (25 g, 1

eqg.) was added slowly over 15 minutes. The reaction solution

was refluxed for 4 hours and cooled. After completion of the

reaction, the reaction solution

was concentrated wunder

reduced pressure. The concentrate was diluted with

dichloromethane, and then washed with a saturated aqueous

solution of sodium bicarbonate and then with brine. The

organic layer was dried with

magnesium sulfate and

concentrated. The concentrate was recrystallized from ethyl

acetate and hexane and then filtered to obtain the title

compound (20 g, 76% yield) which was yellow in color. H-NMR:

(400 MHz, CDCls): & (ppm): 8.68 (1H,

(3H; s).: LCMS (ESI): 263 (M + H)™.
[00329]
[00330] Step 2:

nitrophenyl)ethynyl)silane

[00331] o+

67

S)y S+98 (3H, 8y 2+:54

Trimethyl ((2-methyl-5-
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[00332] In a round bottom flask, 2-bromo-1-methyl-4-
nitrobenzene (15 g, 1 eqg.), diisopropylethylamine (24 mL, 2
eq:) 7 PA(BPhi)« (4 g 0.05 eqg):; cuprous iodide (1.3 g; 0.1
eqg.) and trimethylsilylacetylene (12 mL, 1.2 eqg.) were
dissolved in dimethylformamide (50 mL). After stirring at
80°C for 4 hours, the reaction solution was filtered through
celite. The filtrate was diluted with ethyl acetate and then
washed with brine. The organic layer was dried with magnesium
sulfate and concentrated. The concentrate was purified by

[©)

chromatography (2% ethyl acetate/hexane) to obtain the title
compound (10.5 g, 65% yield) which was brown in color. 1H-
NMR: (400 MHz, CDeCO): & (ppm): 8.18 (1H, s), 8.14 (1H, d, J
= B.5 REzj,; 7:58 (1lH, d, 9§ = 8.3 He), 28.54 (3H, 8), U.28 [9H,
8) s

[00333]

[00334] Step 3: 2-ethynyl-l-methyl-4-nitrobenzene

[00335] 0N e

[00336] Calcium carbonate (15 g, 2.5 eq.) and methanol (100 mL)
were placed in a round bottom flask, and trimethyl ( (2-methyl-
S5-nitrophenyl)ethynyl)silane (10.0 g, 1 eg.) was added slowly
thereto dropwise. After completion of the reaction, the
reaction solution was filtered through celite. The filtrate

was diluted with ethyl acetate, and then washed with a
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saturated aqueous solution of ammonium chloride and then with
brine. The organic layer was dried with magnesium sulfate
and concentrated. The concentrate was purified by
chromatography (2% ethyl acetate/hexane) to obtain the title
compound (5.5 g, 80% yield) which was black in color. !H NMR
(400 MHz, CDeCO) ¢ & (Ppm)i: 8:23 (1H, 8), 8..8 (lH, d, J = 8.5
Hz)y 7897 (1lH; dp J = 8.5 He)y 4.13 (1Hy; 8jy 2535 (IH; B8)-
[00337]

[00338] Step 4: Methyl 5-((2-methyl-5-nitrophenyl)ethynyl)-2-

(methylthio)pyrimidine-4-carboxylate

" N
NP OMe

[00339] ) -
[00340] Methyl 5-bromo-2- (methylthio) pyrimididine-4-
carboxylate (5 g, 1 eqg.), 2-ethynyl-l-methyl-4-nitrobenzene
(4.5 g, 1.2 eq.), PdCl,(PPh3)2 (670 mg, 0.05 eg.) and cuprous
iodide (362 mg, 0.1 eq.) were placed in a round bottom flask.
Triethylamine as a solvent was added thereto, and then the
reaction solution was stirred at 80°C for 25 hours. After
completion of the reaction, the reaction solution was
filtered through celite. The filtrate was diluted with
dichloromethane and then washed with brine. The organic layer
was dried with magnesium sulfate and concentrated. The
concentrate was ©purified by chromatography (5% ethyl

acetate/hexane) to obtain the title compound (5 g, 77% yield)
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which was white in color. 'H-NMR: (400 MHz, CDsCO): O (ppm):
8.08 [1H, 8), 8:32 (1H, =), B8.19 (1B, d, J = 8.5 Hz), T.64
(1B ds F = 8:5 Bz)y 402 (3H; 8l 2:88 [3H; 8l 2:63 (3H;
s). LCMS (ESI): 344 (M + H)*.

[00341]

[00342] Step 5% 5-((2-methyl-5-nitrophenyl)ethynyl)-2-

(methylthio)pyrimidine-4-carboxylic acid

[00343] = ©

[00344] Methyl 5-((2-methyl-5-nitrophenyl)ethynyl)-2-
(methylthio)pyrimidine-4-carboxylate (5 g, 1 eq.) was placed
in a round bottom flask and dissolved slowly by the addition
of tetrahydrofuran (50 mL). At 0°C, a saturated aqueous
solution (40 mL) of 2 N sodium hydroxide was added slowly
thereto dropwise. The reaction solution was stirred for 24
hours, and then tetrahydrofuran was removed under reduced
pressure. The residue was adjusted to a pH of 3 to 4 using
hydrogen chloride, and the formed solid was filtered and
washed with water (2 x 50 mL). The washed solid was dried to
obtain the title compound (3.4 g, 97% yield) which was yellow
in ecolor. H-NMR: (400 MHz, DMSO-d6): & (ppm): 9.08 (1H, s),
8:27 (1Hy 8)y B:l7? {1Hy; 8y O = Bab B2)y 7.6l (1H, d, J = B«
He); 8.80 (LH, bre), 2:88 (3H, 8), 2:87 [(3JH, 8)s LEMS [ESI]x

330 (M + H)*.
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[00345]
[00346] Step 6: 6-(2-methyl-5-nitrophenyl)-2- (methylthio)-8H-

pyrano[3,4-d]lpyrimidin-8-one

[00347]
[00348] 5- ( (2-methyl-5-nitrophenyl)ethynyl)-2-
(methylthio)pyrimidine-4-carboxylic acid (3.4 g, 1 eg.) was
placed in a round bottom flask and dissolved by the addition
of toluene (25 mL). p-toluenesulfonic acid monohydrate (500
mg, 0.8 eq.) was added thereto, followed by stirring at 110°C
for 7 hours. After completion of the reaction, the reaction
solution was diluted with 10% methanol/dichloromethane, and
then washed with a saturated aqueous solution of sodium
bicarbonate and then with brine. The organic layer was dried
with magnesium sulfate and concentrated. The concentrate was
purified by chromatography (50% ethyl acetate/hexane) to
obtain the title compound (2.4 g, 71% yield) which was yellow
in eelor, *H-NMB: (400 MHz, CDsLQ): B {ppm)s 9.20 (lH, &),
8.45 {1H, s8); B.28 [1H, dy J = 8.5 Hz), 7.7L [1H, d, d = 8.3
Hz)y 7518 11H, 8)y Z:40 13H, 8)y Z.63 (3H, &) LCMS IEET):
330 (M 4+ Hj*.

[00349]

[00350] Step Ve 6- (2-methyl-5-nitrophenyl) -2-

(methylthio)pyrido[3,4-d]pyrimidin-8 (7H) —one

il
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o
M i

’
[00351] 0

[00352] 6- (2-methyl-5-nitrophenyl)-2- (methylthio)-8H-
pyrano[3,4-d]pyrimidin-8-one (2.4 g, 1 eqg.), acetic acid (25
mL) and ammonium acetate (5.6 g, 10 eqg.) were placed in a
round bottom flask and stirred at 90°C for 12 hours. After
acetic acid was removed under reduced pressure, the residue
was diluted with 20% isopropanol/chloroform. The dilution
was washed with a saturated aqueous solution of sodium
bicarbonate and then washed with brine. The organic layer
was dried with magnesium sulfate and concentrated to obtain
the title compound (2.2 g, 92% yield) which was brown in
color. 1H-NMR: (400 MHz, DMSOds) : & (ppm): 12.34 (1H, brs),
G:22 (1H, 8); 8«72 (1By 8), B:.23 (1H; d, Jd = Bs5 H2)s T:83
(1H, d, J = .5 Hz), H.97 (LH, 8), 2.63 (3H, 8); 2.44 (3H,
) w LEMS AESL) ¥ 329 (M =+ H)*;

[00353]

[00354] Step 83 7-methyl-6- (2-methyl-5-nitrophenyl)-2-

(methylthiol)pyrido[3,4-d]lpyrimidin-8 (7H) -one

] T T B
M

[00355]  °
[00356] 6- (2-methyl-5-nitrophenyl)-2- (methylthio)pyrido[3, 4-

dlpyrimidin-8 (7H) -one (3.3 g, 1 eq.), methyl iodide (2 mL, 3

eqg.), potassium carbonate (5.5 g, 4 eg.) and acetonitrile
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(50 mL) were placed in a round bottom flask and stirred at
80°C for 2 hours. After completion of the reaction, the
reaction solution was filtered through celite and washed with
20% 1sopropanol/chloroform. The resulting material was
concentrated under —reduced ©pressure and purified Dby
chromatography (2% methanol/dichloromethane) to obtain the
title compound (2.7 g, 75% yield) which was yellow in color.
ILCMS (ESI): 343 (M + H)*.

[00357]

[00358] Step 9: 6- (5-amino-2-methylphenyl)-7-methyl-2-

(methylthio)pyrido[3,4-d]pyrimidin-8 (7H) -one

M e T, 'Hl;:
e r‘i s

]

[00359]

[00360] 7-methyl-6- (2-methyl-5-nitrophenyl) -2-

(methylthiol)pyrido[3,4-d]lpyrimidin-8 (7H)-one (300 mg, 1
eqg.), iron (500 mg, 10 eqg.), tetrahydrofuran:methanol (2:1,
15 mL) and an agqueous ammonium chloride solution (5 mL) were
placed in in a round bottom flask and stirred at 80°C for 1
hour. After completion of the reaction, the reaction solution
was filtered through celite and washed with 20%
isopropanol/chloroform. The resulting material was washed
with a saturated aqueous solution of sodium bicarbonate and
then with brine. The organic layer was dried with magnesium

sulfate and concentrated. The concentrate was recrystallized
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from ethyl ether, filtered, and dried to obtain the title
compound (191 mg, 70% yield) which was yellow in color. LCMS
(EST)ig 313 (M <+ H)*s

[00361]

[00362] Step 10: N-(4-methyl-3-(7-methyl-2- (methylthio)-8-
oxo-7,8-dihydropyrido[3,4-d]pyrimidin-6-yl)phenyl) -3-

(trifluoromethyl)benzamide

[00363] &
[00364] 6- (5-amino-2-methylphenyl)-7-methyl-2-

(methylthio)pyrido[3,4-d]pyrimidin-8 (7H) -one (100 mg, 1 eq.),
diisopropylethylamine (0.2 mL, 3 eq.) and
tetrahydrofuran:dichloromethane (4:1, 15 mL) were placed in
a round bottom flask. At 0°C, 3-trifluoromethyl benzoic
chloride (0.06 ml, 1.5 eqg.) was added thereto, flowed by
stirring at room temperature for 2 hours. After completion
of the reaction, the reaction solution was diluted with
dichloromethane, and then washed with a saturated aqueous
solution of sodium bicarbonate and then with Dbrine. The
organic layer was dried with magnesium sulfate and
concentrated. The concentrate was recrystallized from ethyl
ether, filtered, and dried to obtain the title compound (130
mg, 85% yield) which was yellow in color. LCMS (ESI): 485 (M

+ H)*.
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[00365]
[00366] Step 11: N-(4-methyl-3-(7-methyl-2- (methylsulfonyl) -
8-oxo-7,8-dihydropyrido[3,4-d]pyrimidin-6-yl)phenyl)-3-

(trifluoromethyl)benzamide

[00367]

[00368] N- (4-methyl-3- (7-methyl-2- (methylthio)-8-oxo-7, 8-
dihydropyrido[3,4-d]pyrimidin-6-yl)phenyl) -3-
(trifluoromethyl)benzamide (100 mg, ql eq.) and
dichloromethane (10 mL) were placed in a round bottom flask.
At 0°C,; 3-chloroperbenzeoic acid (70 mg, 2.5 eg.) was added
thereto, followed by stirring at room temperature for 1 hour.
After completion of the reaction, the reaction solution was
diluted with 20% isopropanol/chloroform, and then washed with
a saturated aqueous solution of sodium bicarbonate and then
with Dbrine. The organic layer was dried with magnesium
sulfate and concentrated. The concentrate was recrystallized
from ethyl ether, filtered, and dried to obtain the title
compound (80 mg, 75% yield) which was yellow in color. LCMS
(BEST): 517 (M + H)*.

[00369]

[00370] Step 12: N-(3-(2-(cyclopropylamino)-7-methyl-8-oxo-
1,8=-dihydropyrido[3,4-d]pyrimidin-6-yl] -4-methylphenyl.] -3~

(trifluoromethyl)benzamide

15
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[00371] -

[00372] N- (4-methyl-3- (7-methyl-2- (methylsulfonyl)-8-oxo-7, 8-
dihydropyrido[3,4-d]pyrimidin-6-yl)phenyl)-3-
(trifluoromethyl)benzamide (50 mg, 1 eg.), cyclopropylamine
(2 eq.) and dimethylformamide (2 mL) were placed in a round
bottom flask and stirred at 80°C for 2 hours. After
completion of the reaction, the reaction solution was
concentrated under reduced pressure and purified by
chromatography to obtain the title compound which was yellow
in color. LCMS (ESI): 494 (M + H)* .

[00373]

[00374] Example 2: N-(3-(2-((2-hydroxyethyl)amino)-7-methyl-
8-oxo-7,8-dihydropyrido[3,4-d]lpyrimidin-6-y1l)-4-

methylphenyl)-3- (trifluoromethyl)benzamide

[00375] "

[00376] The experimental method was the same as that in Example
155 except that 2-aminoethanol was used 1instead of
cyclopropylamine in step 12. LCMS (ESI): 498 (M + H)"'.
[00377]

[00378] Example 3: N- (4-methyl-3-(7-methyl-2- (methylamino)-8-
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oxo-7,8-dihydropyrido[3,4-d]pyrimidin-6-yl)phenyl) -3-

(trifluoromethyl)benzamide

[00379] a

[00380] The experimental method was the same as that in Example
i except that methylamine was used instead of
cyclopropylamine in step 12. LCMS (ESI): 468 (M + H)™ .
[00381]

[00382] Example 4: N- (4-methyl-3-(7-methyl-2- (oxetan-3-
ylamino)-8-oxo-7,8-dihydropyrido[3,4-d]lpyrimidin)-6-

yl)phenyl)-3-(trifluoromethyl)benzamide

[00383]

[00384] The experimental method was the same as that in Example
15 except that oxetan-3-amine was used instead of
cyclopropylamine in step 12. LCMS (ESI): 510 (M + H)"'.
[00385]

[00386] Example 5z N- (4-methyl-3- (7-methyl-2- ( (oxetan-2-
ylmethyl)amino) -8-oxo-7, 8-dihydropyrido[3,4-d]pyrimidin-6-

yl)phenyl)-3-(trifluoromethyl)benzamide

[00387]
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[00388] The experimental method was the same as that in Example
1, except that oxetan-3-ylmethanamine was used instead of
cyclopropylamine in step 12. LCMS (ESI): 524 (M + H)"'.
[00389]

[00390] Example 6: N- (4-methyl-3- (7-methyl-2-((2-
morpholinocethyl)amino) -8-oxo-7, 8-dihydropyrido[3, 4-
dlpyrimidin-6-yl)phenyl)-3- (trifluoromethyl)benzamide

L L W ,M:_f.”]n._

N M
HM M ’I" >

r
M

[00391] °

[00392] The experimental method was the same as that in Example
1, except that 2-morpholinoethan-l-amine was used instead of
cyclopropylamine in step 12. LCMS (ESI): 567 (M + H)*.
[00393]

[00394] Example - N-{4-methyl-3-(7-methyl-8-oxo-2-((2-
(thiazol-2-yl)ethyl)amino)-7,8-dihydropyrido[3,4-

dlpyrimidin-6-yl)phenyl)-3-(trifluoromethyl)benzamide

[00395] | —

[00396] The experimental method was the same as that in Example

1, except that 2-(thiazol-2-yl)ethan-l-amine was used
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instead of cyclopropylamine in step 12. LCMS (ESI): 565 (M +
Hj s

[00397]

[00398] Example 8: N- (4-methyl-3-(7-methyl-8-oxo0-2-((2-
(thiophen-2-yl)ethyl)amino)-7,8-dihydropyrido[3, 4-

dlpyrimidin-6-yl)phenyl)-3-(trifluoromethyl)benzamide

[00399] —

[00400] The experimental method was the same as that in Example
1, except that 2-(thiophen-2-yl)ethan-l-amine was used
instead of cyclopropylamine in step 12. LCMS (ESI): 564 (M +
H) *s

[00401]

[00402] Example 9: N- (4-methyl-3-(7-methyl-2-((2- (4-
nitrophenoxy)ethyl)amino)-8-oxo-7,8-dihydropyrido[3, 4-

dlpyrimidin-6-yl)phenyl)-3-(trifluoromethyl)benzamide

[00403]
[00404] The experimental method was the same as that in Example

1, except that 2-(4-nitrophenoxy)ethan-l-amine was used
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instead of cyclopropylamine in step 12. LCMS (ESI): 619 (M +
Hj s

[00405]

[00406] Example 10: N-(3-(2-( (4-methoxybenzyl)amino) -7-
methyl-8-oxo-7,8-dihydropyrido[3,4-d]lpyrimidin-6-yl)-4-

methylphenyl)-3- (trifluoromethyl)benzamide

[00407] o 7
[00408] The experimental method was the same as that in Example
1, except that (4-methoxyphenyl)methanamine was used instead
of cyclopropylamine in step 12. LCMS (ESI): 574 (M + H)*.
[00409]

[00410] Example 11 N- (3-(2-((2-( (furan-2-
ylmethyl)thio)ethyl)amino)-7-methyl-8-oxo-7, 8-
dihydiropyrido[3,4-d]lpyrimidin-6-yl)-4-methylphenyl) -3-

(trifluoromethyl)benzamide

[00411]

[00412] The experimental method was the same as that in Example
1, except that 2-((furan-2-ylmethyl)thio)ethan-l-amine was

used instead of cyclopropylamine in step 12. LCMS (ESI): 594
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(M +H)*.

[00413]

[00414] Example 12: N-(4-methyl-3-(7-methyl-2-morpholino-8-
oxo-7,8-dihydropyrido[3,4-d]pyrimidin-6-yl)phenyl) -3-

(trifluoromethyl)benzamide

[00415]

[00416] The experimental method was the same as that in Example
1 except that morpholine was used instead ot
cyclopropylamine in step 12. LCMS (ESI): 524 (M + H)*.
[00417]

[00418] Example 13: N- (4-methyl-3- (7-methyl-2-((6-
methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3, 4-
dlpyrimidin-6-yl)phenyl)-3-(trifluoromethyl)benzamide

‘k Il I:' o ACFa

e S N -

[00419]
[00420] N- (4-methyl-3- (7-methyl-2- (methylsulfonyl)-8-oxo-7, 8-

dihydropyrido[3,4-d]pyrimidine-6-yl)phenyl)-3-

(trifluoromethyl)benzamide (50 mg, 1 eqg.) of step 11, N-(6-
methylpyridin-3-yl) formamide (2 eqg.), cesium carbonate (3
eqg.) and dimethylformamide (2 mL) were placed in a round

bottom flask and stirred at 80°C for 2 hours. After
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completion of the reaction, the reaction solution was
concentrated under reduced pressure and purified Dby
chromatography to obtain the title compound which was yellow
in color. LCMS (ESI): 545 (M + H)*.

[00421]

[00422] Example 14: N- (4-methyl-3-(7-methyl-8-oxo-2-
(phenylamino) -7, 8-dihydropyrido[3,4-d]pyrimidin-6-

yv1l)phenyl)-3-(trifluoromethyl)benzamide

[00423]

[00424] The experimental method was the same as that in Example
13, except that N-phenylformamide was used instead of N-(6-
methylpyridin-3-yl) formamide. LCMS (ESI): 530 (M + H)*.
[00425]

[00426] Example 15: N,N-dimethyl-4-((7-methyl-6-(2-methyl-5-
(3= (trifluoromethyl)benzamido)phenyl)-8-oxo-7, 8-

dihydropyrimido[3,4-d]lpyrimidin-2-yl)amino)benzamide

L o= 3Fy

[00427]

[00428] The experimental method was the same as that in Example
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13, except that 4-formamido-N,N-dimethylbenzamide was used
instead of N-(6-methylpyridin-3-yl)formamide. LCMS (ESTI):
601 (M + HI™:
[00429]

5 [00430] Example 16: N- (4-methyl-3-(7-methyl-2-((l-methyl-1H-
pyrazol-4-yl)amino)-8-oxo-7,8-dihydropyrido[3,4-

dlpyrimidin-6-yl)phenyl)-3-(trifluoromethyl)benzamide

[00431]

[00432] The experimental method was the same as that in Example
10 13, except that N-(l-methyl-1H-pyrazol-4-yl)formamide was
used instead of N-(6-methylpyridin-3-yl) formamide.
[00433]
[00434] Example 17: N- (3-(2-((4- (4-ethylpiperazin-1-
yl)phenyl)amino) -7-methyl-8-oxo-7,8-dihydropyrido[3, 4-
15 d]pyrimidin-6-yl)-4-methylphenyl)-3-

(trifluoromethyl)benzamide

[00435]

[00436] The experimental method was the same as that in Example
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13, except that N-(4-(4-ethylpiperazin-1-yl)phenyl) formamide
was used instead of N-(6-methylpyridin-3-yl) formamide. LCMS
(ESBI)z 642 (M + H)*,

[00437]

[00438] Example 18: N-(3-(2-((3-(4-ethylpiperazin-1-
yl)phenyl)amino) -7-methyl-8-oxo-7,8-dihydropyrido[3, 4-
dlpyrimidin-6-yl)-4-methylphenyl) -3-

(trifluoromethyl)benzamide

[00439]

[00440] The experimental method was the same as that in Example
13, except that N-(3-(4-ethylpiperazin-1-yl)phenyl) formamide
was used instead of N-(6-methylpyridin-3-yl) formamide. LCMS
(EST): 642 (M + H)*.

[00441]

[00442] Example 19¢ N- (3-(2-((4- (4-hydroxypiperidin-1-
yl)phenyl)amino) -7-methyl-8-oxo-7,8-dihydropyrido[3, 4~
d]pyrimidin-6-yl)-4-methylphenyl) -3-

(trifluoromethyl)benzamide
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[00443] &

[00444] The experimental method was the same as that in Example
1.3y, except that N-(4- (4-hydroxypiperidin-1-
yl)phenyl) formamide was used instead of N-(6-methylpyridin-
3-y1l)formamide. LCMS (ESI) & 630 (M + H)*.

[00445]

[00446] Example 20: N- (4-methyl-3- (7-methyl-2- ( (6-
morpholinopyridin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3,4-

dlpyrimidin-6-yl)phenyl)-3-(trifluoromethyl)benzamide

L]
[00447] o

[00448] The experimental method was the same as that in Example
13, except that N-(6-morpholinopyridin-3-yl)formamide was
used instead of N-(6-methylpyridin-3-yl)formamide. LCMS
(ESI) = o6le (M + H)*.

[00449]

[00450] Example  21: N- (4-methyl-3- (7-methyl-2- ( (6- (4- (4-

methylpiperazin-1l-yl)piperidin-1-yl)pyridin3-yl)amino)-8-
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oxo-7,8-dihydropyrido[3,4-d]pyrimidin-6-yl)phenyl) -3-

(trifluoromethyl)benzamide

'

[00451]

[00452] The experimental method was the same as that in Example
13, except that N-(6-(4-(4-methylpiperazin-1-yl)piperidin-1-
yl)pyridin-3-yl) formamide was used instead of N-(6-
methylpyridin-3-yl) formamide. LCMS (ESI): 712 (M + H)*.
[00453]

[00454] Example 22: N=-(3-(2-( (2-methoxy-4-
morpholinophenyl)amino)-7-methyl-8-oxo-7, 8-
dihydropyrido[3,4-d]pyrimidin-6-yl)-4-methylphenyl) -3-

(trifluoromethyl)benzamide

[00455] o

[00456] The experimental method was the same as that in Example
13, except that N-(2-methoxy-4-morpholinophenyl) formamide

was used instead of N-(6-methylpyridin-3-yl) formamide. LCMS
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(EST): 645 (M + H)*.

[00457]

[00458] Example 23: N-(4-methyl-3- (7-methyl-2-((4-((4-
methylpiperazin-1-yl)methyl)-3-
(trifluoromethyl)phenyl)amino)-8-oxo-7, 8-dihydropyrido[3,4-

dlpyrimidin-6-yl)phenyl)-3-(trifluoromethyl)benzamide

“eRy

[00459]

[00460] The experimental method was the same as that in Example
13, except that N-(4-((4-methylpiperazin-1l-yl)methyl)-3-
(trifluoromethyl)phenyl) formamide was used instead of N-(6-
methylpyridin-3-yl) formamide. LCMS (ESI): 710 (M + H)*.
[00461]

[00462] Example 24: N- (4-methyl-3- (7-methyl-2-( (6-
methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3,4-

dlpyrimidin-6-yl)phenyl)benzamide

[00463]

[00464] Step 1% 7-methyl-6- (2-methyl-5-nitrophenyl)-2-
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(methylsulfonyl)pyrido[3,4-d]pyrimidin-8 (7H) -one

[00465] ¢  ©

[00466] 7-methyl-6- (2-methyl-5-nitrophenyl) -2-
(methylthiol)pyrido[3,4-d]lpyrimidin-8 (7H) -one of step 8 (1.0
g, 1 eq.) was dissolved in dichloromethane (10 mL). At 0°C,
3-chloroperbenzoic acid (1.6 g, 3 eg.) was added thereto,
followed by stirring at room temperature for 24 hours. After
completion of the reaction, the reaction solution was diluted
with 10% methanol/dichloromethane, and then washed with a
saturated aqueous solution of sodium bicarbonate and then
with Dbrine. The organic layer was dried with magnesium
sulfate and concentrated. The concentrate was purified by
chromatography (0-10% methanol/dichloromethane) to obtain
the title compound (550 mg, 50% yield) which was yellow in
color. LEMS (ESI): 375 (M + H)*.

[00467]

[00468] Step 2: 7-methyl-6- (2-methyl-5-nitrophenyl)-2-( (6-

methylpyridin-3-yl)amino)pyrido[3,4-d]lpyrimidin-8 (7H) -one

[00469]
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[00470] 7-methyl-6- (2-methyl-5-nitrophenyl) -2-
(methylsulfonyl)pyrido([3,4-d]pyrimidin-8 (7H) -one (400 mg, 1
eqg.), N-(6-methylpyrimidin-3-yl) formamide (225 mg, 1.5 eqg.),
cesium carbonate (1.81 g, 5 eqg.) and dimethylsulfoxide (3 mL)
were placed in a round bottom flask and stirred at 90°C for
2 hours. After completion of the reaction, the reaction
solution was filtered through <celite. The filtrate was
diluted with ethyl acetate and then washed with brine. The
organic layer was dried with magnesium sulfate and
concentrated. The concentrate was purified by chromatography
(0-10% methanol/dichloromethane) to obtain the title
compound (120 mg, 28% yield) which was yellow in color. LCMS
(ESI): 403 (M + H)*.

[00471]

[00472] Step  3: 6- (5-amino-2-methylphenyl) -7-methyl-2- ( (6-

methylpyridin-3-yl)amino)pyrido[3,4-d]lpyrimidin-8 (7H)-one
NS i3 Al i

[00473] |

[00474] 7-methyl-6- (2-methyl-5-nitrophenyl) -2-( (6-
methylpyridin-3-yl)amino)pyrido[3,4-d]lpyrimidin-8 (7H)-one
(120 mg, 1 eq.), iron (168 mg, 10 eg.), ammonium chloride
(318 mg, 10 eg.) and tetrahydrofuran:methanol:water (2:1:1 ,

3 mL) were placed in a round bottom flask and stirred at 80°C
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for 1 hour. After completion of the reaction, the reaction
solution was filtered through celite. The filtrate was washed
with 20% methanol/dichloromethane, washed with a saturated
aqueous solution of sodium bicarbonate, and then washed with
brine. The organic layer was dried with magnesium sulfate
and concentrated. The concentrate was purified by
chromatography (0-10% methanol/dichloromethane) to obtain
the title compound (95 mg, 85% yield) which was yellow in
color. LCMS (EST): 473 (M + H)*t.

[00475]

[00476] Step 4: N-(4-methyl-3-(7-methyl-2-((6-methylpyridin-
3-yl)amino)-8-oxo-7,8-dihydropyrido[3,4-d]pyrimidin-6-

yv1l)phenyl)benzamide

[00477]

[00478] 6- (5-amino-2-methylphenyl) -7-methyl-2-( (6-
methylpyridin-3-yl)amino)pyrido[3,4-d]pyrimidin-8 (7H) -one
(50 mg, 1 eq.), diisopropylethylamine (0.07 mL, 3 eq.) and
tetrahydrofuran:dichloromethane (4:1, 3 mL) were placed in a
round bottom flask. At 0°€, benzolc chloride (0.03 ml, 1.5
eqg.) was added thereto, followed by stirring at room
temperature for 2 hours. After completion of the reaction,

the reaction solution was diluted with dichloromethane, and
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then washed with a saturated aqueous solution of sodium
bicarbonate and then with brine. The organic layer was dried
with magnesium sulfate and concentrated. The concentrate was
purified by chromatography (0-10% methane/dichloromethane).
LCMS (EST): 477 (M + H)*.

[00479]

[00480] Example 25: 5-methyl-N-(4-methyl-3-(7-methyl-2-((6-
methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3,4-

dlpyrimidin-6-yl)phenyl)nicotinamide

[00481]

[00482] The experimental method was the same as that in Example
24, except that 5-methylnicotinoyl chloride was used instead
of benzoic chloride in Step 4 of Example 24. LCMS (ESI): 492
(M + Hj+,

[00483]

[00484] Example 26+ N- (4-methyl-3- (7-methyl-2-( (6-
methylpyridin-3-yl)amino)-8-oxo-7,8-dihydiropyrido[3,4-

dlpyrimidin-6-yl)phenyl) thiophene-3-carboxamide

[00485]
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[00486] The experimental method was the same as that in Example
24, except that thiophene-3-carbonyl chloride was used
instead of benzoic chloride in Step 4 of Example 24. LCMS
(ESTI): 483 (M + H)*.

[00487]

[00488] Example 27: N- (4-methyl-3- (7-methyl-2- ( (6-
methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3, 4-

dlpyrimidin-6-yl)phenyl)benzofuran-2-carboxamide

[00489] |

[00490] The experimental method was the same as that in Example
24, except that Dbenzofuran-2-carbonyl chloride was used
instead of benzoic chloride in Step 4 of Example 24. LCMS
(BESI)y: 517 (M + H)".

[00491]

[00492] Example 28: N- (4-methyl-3- (7-methyl-2- ( (6-
methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3, 4-

dlpyrimidin-6-yl)phenyl)-2-naphthamide

[00493]
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[00494] The experimental method was the same as that in Example
24, except that 2-naphthoyl chloride was used instead of
benzoic chloride in Step 4 of Example 24. LCMS (ESI): 527 (M
i JELE

[00495]

[00496] Example 29: N- (4-methyl-3- (7-methyl-2- ( (6-
methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3, 4-
dlpyrimidin-6-yl)phenyl)-2,3-dihydrobenzo[b] [1,4]dioxy-6-

carboxamide

[00497]

[00498] The experimental method was the same as that in Example
24, except that 2,3-dihydrobenzo[b][1l,4]dioxy-6-carbonyl
chloride was used instead of benzoic chloride in Step 4 of
Example 24. LCMS (ESI): 535 (M + H)"*.

[00499]

[00500] Example 30: N- (4-methyl-3-(7-methyl-2-( (6-
methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3, 4-
d]pyrimidin-6-yl)phenyl)-2-(3-

(trifluoromethyl)phenyl)acetamide
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[00501]

[00502] The experimental method was the same as that in Example
24, except that 2-(3-(trifluoromethyl)phenyl)acetyl chloride
was used instead of benzoic chloride in Step 4 of Example 24.
LEMS (EST) : 559 (M + H)*.

[00503]

[00504] Example 31: N- (4-methyl-3- (7-methyl-2- ( (6-
methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3, 4-

dlpyrimidin-6-yl)phenyl)acetamide

N SN Ny
? I

[00505]

[00506] The experimental method was the same as that in Example
24, except that acetyl chloride was used instead of benzoic
chloride in Step 4 of Example 24. LCMS (ESI): 415 (M + H)*.
[00507]

[00508] Example 32: N- (4-methyl-3- (7-methyl-2-((6-
methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3, 4-
dlpyrimidin-6-yl)phenyl)-4- (4-methylpyperazin-1-

yl)benzamide
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[00509]

[00510] The experimental method was the same as that in Example
24, except that 4-(4-methylpyrezin-1l-yl)benzoyl chloride was
used instead of benzoic chloride in Step 4 of Example 24.
LEMS (EST): 8§78 (M + H)*.

[00511]

[00512] Example 33: N- (4-methyl-3- (7-methyl-2-((6-
methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3, 4-

dlpyrimidin-6-yl)phenyl)propionamide

[00513]

[00514] The experimental method was the same as that in Example
24, except that propionyl chloride was used instead of
benzoic chloride in Step 4 of Example 24. LCMS (ESI): 429 (M
o+ H)

[00515]

[00516] Example 34: N- (4-methyl-3- (7-methyl-2- ( (6-
methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3, 4-

dlpyrimidin-6-yl)phenyl)-4-morpholinobenzamide
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[00517]

[00518] The experimental method was the same as that in Example
24, except that 4-morpholinobenzoyl chloride was used instead
of benzoic chloride in Step 4 of Example 24. LCMS (ESI): 562
(M & E)¥.

[00519]

[00520] Example 35: N- (4-methyl-3- (7-methyl-2-((6-
methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3, 4-
dlpyrimidin-6-yl)phenyl)-4-((4-methylpiperazin-1-

yl)methyl)benzamide

[00521]

[00522] The experimental method was the same as that in Example
24, except that 4-((4-methylpiperazin-1l-yl)methyl)benzoyl
chloride was used instead of benzoic chloride in Step 4 of
Example 24. LCMS (ESI): 589 (M + H)"'.

[00523]

[00524] Example 36: N-(4-methyl-3-(7-methyl-2-((6-
methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3, 4-

dlpyrimidin-6-yl)phenyl)-3-(4-methylpiperazin-1-yl)-5-
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(trifluoromethyl)benzamide

€I
<
=
D=

[00525]

[00526] The experimental method was the same as that in Example
24, except that 3-(4-methylpiperazin-1-yl)-5-
(trifluoromethyl)benzoyl chloride was used instead of
benzoic chloride in Step 4 of Example 24. LCMS (ESI): 643 (M
= b s

[00527]

[00528] Example 37: 3-(2,4-dimethyl-1H-imidazol-1-yl)-N-(4-
methyl-3-(7-methyl-2-((6-methylpyridin-3-yl))amino)-8-oxo-
7,8-dihydropyrideo[3,4-d]pyrimidin-6-yl) phenyl) -5-

(trifluoromethyl)benzamide

__CFy

[00529] |

[00530] The experimental method was the same as that in Example
24, except that 3-(2,4-dimethyl~-1H-imidazol-1-y1l) -5~
(trifluoromethyl)benzoyl chloride was used instead of
benzoic chloride in Step 4 of Example 24. LCMS (ESI): 639 (M

+ H)*.
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[00531]

[00532] Example 38: 3-(4-hydroxypiperidin-1-yl)-N-(4-methyl-
3-(7-methyl-2-((6-methylpiperidin-3-yl)amino)-8-oxo-7, 8-
dihydropyrido[3,4~-d]pyrimidin-6-yl) phenyl) -5-

(trifluoromethyl)benzamide

[00533] | -
[00534] The experimental method was the same as that in Example
24, except that 3-(4-hydroxypiperidin-1-y1l)-5-
(trifluoromethyl)benzoyl chloride was used instead of
benzoic chloride in Step 4 of Example 24. LCMS (ESI): 644 (M
i RS

[00535]

[00536] Example 39: 4- (4-methyl-1H-imidazol-1-y1l)-N-(4-
methyl-3-(7-methyl-2-((6-methylpyridin-3-yl)amino-8)-oxo-
1p8=dihydropyrido| 3;4~-d|pyrimidin-6-y1)phetiyl ) -3=

(trifluoromethyl)benzamide

[00537]

[00538] The experimental method was the same as that in Example
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24, except that 4-(4-methyl-1H-imidazol-1-yl)-3-
(trifluoromethyl)benzoyl chloride was used instead of
benzoic chloride in Step 4 of Example 24. LCMS (ESI): 625 (M
& I,

[00539]

[00540] Example 40: N- (4-methyl-3- (7-methyl-2-((6-
methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3, 4-
dlpyrimidin-6-yl)phenyl)-4- (4-methylpiperazin-1-y1)-3-

(trifluoromethyl)benzamide

[00541]

[00542] The experimental method was the same as that in Example
24 except that 4-(4-methylpiperazin-1-yl)-3-
(trifluoromethyl)benzoyl chloride was used instead of
benzoic chloride in Step 4 of Example 24. LCMS (ESI): 643 (M
+ B

[00543]

[00544] Example 41: N-(4-methyl-3- (7-methyl-2-((6-
methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3, 4-
dlpyrimidin-6-yl)phenyl) -4- (morpholinomethyl) -3-

(trifluoromethyl)benzamide
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[00545]

[00546] The experimental method was the same as that in Example
24, except that 4- (morpholinomethyl) -3-
(trifluoromethyl)benzoyl chloride was used instead of
benzoic chloride in Step 4 of Example 24. LCMS (ESI): 644 (M
& Eo%

[00547]

[00548] Example 42: 4-((3-(dimethylamino)pinolidin-1-
yl)methyl) -N- (4-methyl-3-(7-methyl-2-( (6-methylpyridine-3-
yl)amino)-8-oxo-7,8-dihydropyrido[3,4-d]pyrimidin-6-

yl)phenyl)-3-(trifluoromethyl)benzamide

HNONT Y

[00549]

[00550] The experimental method was the same as that in Example
24, except that 4-((3-(dimethylamino)pyrrolidin-1-
yl)methyl)-3-(trifluoromethyl)benzoyl chloride was used
instead of benzoic chloride in Step 4 of Example 24. LCMS
(B8T): 671 (M + H)*.

[00551]
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[00552] Example 43: N- (4-methyl-3- (7-methyl-2-((6-
methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3, 4-

dlpyrimidin-6-yl)phenyl)methanesulfonamide

[00553]

[00554] The experimental method was the same as that in Example
24, except that, in Step 4 of Example 24, methanesulfonic
chloride was used instead of benzoic chloride and pyridine
was used instead of diisopropylethylamine. LCMS (ESI): 451
(M + H)Y*t.

[00555]

[00556] Example 44: N- (4-methyl-3- (7-methyl-2-((6-
methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3, 4-

dlpyrimidin-6-yl)phenyl)-2-nitrobenzsulfonamide

[00557] |

[00558] The experimental method was the same as that in Example
2 except that; in Step 4 of Example 2 2=
nitrobenzenesulfonyl chloride was used instead of benzoic

chloride and pyridine was used instead of
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diisopropylethylamine. LCMS (ESI): 558 (M + H)* .

[00559]

[00560] Example 45: 3-bromo-N- (4-methyl-3- (7-methyl-2-((6-
methylpyrimidin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3, 4-

dlpyrimidin-6-yl)phenyl)benzenesulfonamide

’ L e l - B Br

[00561]

[00562] The experimental method was the same as that in Example
24 except that; T Step 4 of Example 24 3-
bromobenzenesulfonyl chloride was used instead of benzoic
chloride and pyridine was used instead of
diisopropylethylamine. LCMS (ESI): 591 (M + H)*.

[00563]

[00564] Example 46: 4-fluoro-N-(4-methyl-3-(7-methyl-2-((6-
methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3, 4-

dlpyrimidin-6-yl)phenyl)benzenesulfonamide

|
' N

[00565]

[00566] The experimental method was the same as that in Example

24, except thatsy in Step 4 of Example 24, 4-
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fluorbenzenesulfonyl chloride was used instead of Dbenzoic
chloride and pyridine was used instead of
diisopropylethylamine. LCMS (ESI): 531 (M + H)"'.

[00567]

[00568] Example 47: 1-cyclohexyl-3-(4-methyl-3-(7-methyl-2-
((6-methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3,4-

dlpyrimidin-6-yl)phenyl)urea

[00569]

[00570] The experimental method was the same as that in Example
24, except that isocyanatocyclohexane was used instead of
benzoic chloride in Step 4 of Example 24. LCMS (ESI): 498 (M
+ H)*.

[00571]

[00572] Example 48: 1-(2,3-dichlorophenyl)-3-(4-methyl-3-(7-
methyl-2-((6-methylpyridin-3-yl)amino)-8-oxo-7, 8-

dihydropyrido[3,4-d]lpyrimidin-6-yl) phenyl)urea

[00573] |

[00574] The experimental method was the same as that in Example
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24, except that 1,2-dichloro-3-isocyanatobenzene was used
instead of benzoic chloride in Step 4 of Example 24. LCMS
(BBI): 560 (M + H)":

[00575]

[00576] Example 49: 1- (2-methoxyphenyl) -3- (4-methyl-3-(7-
methyl-2-((6-methylpyridin-3-yl)amino)-8-oxo-7, 8-

dihydropyrido[3,4-d]lpyrimidin-6-yl)phenyl)urea

HN N ﬁ

S|

[00577]

[00578] The experimental method was the same as that in Example
24, except that 1l-isocyanato-2-methoxybenzene was used
instead of benzoic chloride in Step 4 of Example 24. LCMS
(EST): 522 (M + H)*.

[00579]

[00580] Example 50: 6- (5- (ethylamino) -2-methylphenyl) -7-
methyl-2-((6-methylpyridin-3-yl)amino)pyrido[3,4-d]lpyridin-

8 (7H) —one

e, N

[00581] !
[00582] In a round bottom flask, 6-(5-amino-2-methylphenyl) -

T-methyl-2-((6-methylpyridin-3-yl)amino)pyrido[3,4-
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dlpyrimidin-8 (7H) -one (50 mg, 1 eqg.) produced in Step 3 of
Example 24, acetic acid (1 drop) and acetaldehyde (3 eqg.)
were dissolved in 3 mL of dichloromethane. The reaction
solution was stirred at room temperature for 10 minutes, and
then sodium triacetoxyborohydride (85 mg, 3 eq.) was added
thereto at 0°C, followed by stirring at room temperature for
6 hours. After completion of the reaction, the reaction
solution was diluted with dichloromethane, and then washed
with a saturated aqueous solution of ammonium chloride and
then with brine. The organic layer was dried with magnesium
sulfate and concentrated. The concentrate was purified by
chromatography to obtain the title compound. LCMS (ESI): 401
(M + H)*.

[00583]

[00584] Example Bl: 6-(5-((4-fluorobenzyl)amino) -2-
methylphenyl)-7-methyl-2-((6-methylpyridin-3-

yl)amino)pyrido[3,4-d]pyrimidin-8 (7H) —one

[00585]

[00586] The experimental method was the same as that in Example
50, except that 4-fluorbenzenealdehyde was used instead of
acetaldehyde. LCMS (ESI): 481 (M + H)*.

[00587]

[00588] Example 52: 6-(5-(((5-bromofuran-2-yl)methyl)amino) -
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2-methylphenyl)-7-methyl-2-((6-methylpyridin-3-

yl)amino)pyrido[3,4-d]pyrimidin-8 (7H) —one

[00589]

[00590] The experimental method was the same as that in Example
50, except that b5-bromofuran-2-carbalaldehyde was used
instead of acetaldehyde. LCMS (ESI): 531 (M + H)" .

[00591]

[00592] Example o N- (3- (2- (cyclopropylamino) -8-oxo-7, 8-
dihydropyride [3,4-d]pyrimidin-6-yl) —-4-methylphenyl) -3~

(trifluoromethyl)benzamide

HN N
[00593] =
[00594] The compound and experimental method were the same as
those in Example 1, except that methylation in Step 7 of
Example 1 was not performed. LCMS (ESI): 480 (M + H)".
[00595]

[00596] Example 54: N- (4-methyl-3- (2- ((6-methylpyridin-3-
yl)amino)-8-oxo-7,8-dihydropyrido[3,4-d]pyrimidine-6-

yl)phenyl)-3-(trifluoromethyl)benzamide
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[00597] |

[00598] The compound and experimental method were the same as
those in Example 1, except that methylation in Step 7 of
Example 1 was not performed. LCMS (ESI): 531 (M + H)".
[00599]

[00600] Example 55 N- (3- (2-amino-8-oxo-7, 8-
dihydropyrido[3,4-d]pyrimidin-6-yl)-4-methylphenyl)-3-

(trifluoromethyl)benzamide

[00601]

[00602] The compound and experimental method were the same as
those in Example 53, except that an ammonia tetrahydrofuran
solution was used instead of cyclopropylamine. LCMS (ESTI):
440 (M + H)*.

[00603]

[00604]

[00605] [Experimental Examples]

[00606] Experimental Example 1. Measurement of Kinase
Inhibitory Activity

[00607] In order to measure the protein kinase inhibitory
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activity (% inhibition) of the compound of the present
disclosure, biochemical assay was performed in the full
kinase panel shown in Table 1 below.

[00608] As a test compound, Compound No. 55 was used. The
percent inhibition of each kinase when treated with the test
compound at a single concentration of 1 uM was measured, and
the residual enzyme activity values (%) of the kinases were
calculated. Kinases  whose calculated residual enzyme
activity values (%) was 30% or less (i.e., kinases inhibited
by 70% or more) are as follows:

[00609] <Kinases inhibited by 70% or more>

[00610] ABL1, ABL2, ACKl, ARAF, BLK, BMX, BRK, c-Src, CSK,
DDR1, DDR2, EPHAl, EPHA2, EPHA3, EPHA4, EPHAS5, EPHA6, EPHA7,
EPHA8, EPHB1, EPHB2, EPHB3, EPHB4, FGFR1, FGFR2, FGFR4, FLT1,
FLT4, FMS, FRK, FYN, GCK, HCK, JAKl, JAK2, KDR, KHS, LCK,
LYN, LYNB, p38a, p38b, PDGFRa, PDGFRb, PEAKl, RAFl, RET,
RIPK3, SRMS, TACK2, TIEZ2, TXK, TYK2, YES, YSK4, and ZAK.
[00611]

[00612] Experimental Example 2. Inhibitory Activities against
GCK and ACK1l Kinases

[00613] The inhibitory activities of the compounds of the
present disclosure against two kinases, GCK and ACKl, were
measured, and the ICspy values thereof were calculated. The

calculated ICsp values are shown in Table 1 below.

[00614] [Table 1]
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Test compound Kinase inhibitory activity, ICsy
ACK1 GCK
Compound No. 13 A B
Compound No. 53 A B
Compound No. 55 B C
[Classification of ICs¢] A: less than 0.1 uM, B: 0.1 to 1.0 uM, C: 1.0
uM to 10.0 uM, D: more than 10 uM

[00615] Experimental Example 3. Proliferation Inhibitory
Activity

[00616] The inhibitory activities of the compounds of the
present disclosure against the proliferation of the mt-NRAS
(G12D) Ba/F3 and OCI-AML3 (mt-NRAS) cell lines were measured
and the GIsp values thereof were calculated. The calculated

GIsp values are shown in Table 2 below.

[00617] [Table 2]

Test compound Proliferation inhibitory activity (GIse, uM)

OCI-AML3 (N-Ras Q61L) Ba/F3 (N-Ras G12D)
Compound No. 1 B B
Compound No. 2 B B
Compound No. 6 B B
Compound No. 10 D D
Compound No. 11 C D
Compound No. 12 B D
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Compound No. 13 A A

Compound No. 15 B B

Compound No. 17 A B

Compound No. 19 B B

Compound No. 22 D D

Compound No. 53 A A

Compound No. 54 A B

Compound No. 55 A A
[Classification of GIsg] A: less than 0.5 uM, B: 0.5 to 3.0 uM, C: 3.0
uM to 5.0 uM, D: more than 5.0 uM

[00618] Referring to the results in Table 2, it can be seen
that the compound of the present disclosure has inhibitory
activity against the proliferation of the human acute myeloid
leukemia cell line (OCI-AML3) having the NRAS mutant gene,
and the effect thereof is remarkable. Therefore, it can be
seen that the compound of the present disclosure 1is
particularly effective as a therapeutic agent for acute
myeloid leukemia (AML).

[00619]

[00620] [Formulation Examples]

[00621] Meanwhile, the novel compound represented by Formula
1 according to the present disclosure may be formulated in
various forms depending on the intended use thereof. The
following exemplifies several formulation methods containing,

as an active ingredient, the compound represented by Formula
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1 according to the present disclosure, but the scope of the
present disclosure is not limited thereto.

[00622] Formulation Example 1: Tablet (Direct Compression)
[00623] 5.0 mg of the active ingredient was sieved and then
mixed with 14.1 mg of lactose, 0.8 mg of crospovidone USNF
and 0.1 mg of magnesium stearate, and the mixture was
compressed into a tablet.

[00624] Formulation Example 2: Tablet (Wet Granulation)

[00625] 5.0 mg of the active ingredient was sieved and then
mixed with 16.0 mg of lactose and 4.0 mg of starch. 0.3 mg
of polysorbate 80 was dissolved in pure water, and then a
suitable amount of the solution was added to the mixture,
followed by atomization to obtain fine particles. After
drying, the fine particles were sieved and then mixed with
2.7 mg of colloidal silicon dioxide and 2.0 mg of magnesium
stearate. The fine particles were compressed into a tablet.
[00626] Formulation Example 3: Powder and Capsule

[00627] 5.0 mg of the active ingredient was sieved and then
mixed with 14.8 mg of lactose, 10.0 g of polyvinylpyrrolidone
and 0.2 mg of magnesium stearate. A No. 5 hard gelatin capsule
was filled with the mixture using a suitable device.

[00628] Formulation Example 4: Formulation Injection

[00629] A formulation for injection containing 100 mg of the
active ingredient, 180 mg of mannitol, 26 mg of Na HPO:-12H;0

and 2,974 mg of distilled water was prepared.
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[00630]

[00631] Although the embodiments of the present disclosure
have been described above, those skilled in the art to which
the present disclosure pertains will understand that the
present disclosure may be embodied in other specific forms
without departing from the technical spirit or essential
features thereof. Therefore, 1t should be understood that
the embodiments described above are illustrative in all

respects, not restrictive.

[00632]
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CLAIMS
1) A compound selected from among a pyrido[3,4-
dlpyrimidin-8-one derivative compound represented by the
following Formula 1, a pharmaceutically acceptable salt
thereof, a hydrate thereof, and a stereoisomer thereof:

[Formula 1]

3 i
hf’i: 2. K
| N |
% s 1Y P o B
m’lmaffiﬁaff\—ﬁ/'“
|
Ry A o R
T T - S
N s ﬂ' b
A 0
wherein

B is hydrogen, a Ci-Ci3 alkyl group, a Ce-Ci0 aryl group,
a C3-Cip cyclyl group, a C3-Cigp heteroaryl group, a C3—Cig
heterocyclyl group, or -C(0)-(C1-Ci3z alkyl);

A is hydrogen, a Ci1-Ci3 alkyl group, a C¢-Cio aryl group,
a C3-Cio cyclyl group, a C3-Cip heteroaryl group, a C3—Cig
heterocyclyl group, or -C(0)-(Ci-Ciz alkyl), or A together
with a nitrogen atom to which Ri is attached forms a 4- to
7-membered saturated, unsaturated or aromatic ring, which
may optionally contain at least one of N, O, S, NH, C=N, C=0,
=NHC (©) -, —NHC (O)NH-, -NHS(O)z~ and 80z and may optionally be
substituted with at least one of a Ci-Ci3 alkyl group, a Cs—
Cio aryl group, a C3-Cip heterocaryl group, a hydroxyl group,
a halide group and a cyano group;

Ri1 is hydrogen, a Ci-Ci3 alkyl group, a C3-Cip cyclyl
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group, or a Cs3-Cip heterocyclyl group, or Ri together with a
nitrogen atom to which A is attached forms a 4- to 7-membered
saturated, unsaturated or aromatic ring, which may optionally
contain at least one of N, O, S, NH, C=N, C=0, -NHC(O)-, -
NHC (O)NH-, -NHS (0)2- and SO and may optionally be substituted
with at least one of a Ci1-Ci3 alkyl group, a Cs-Cip aryl group,
a C3-Ci¢o heteroaryl group, a hydroxyl group, a halide group
and a cyano group;

R, and Rz are each hydrogen, a hydroxyl group, a halogen
group, a Ci-C¢ alkyl group, a Cx-Cs alkenyl group, a Cs-Cio
aryl group, a Cz-Cig heterocaryl group, or a Cz-Cigp heterocyclyl
group;

Y is a Ce-Cio aryl group, or a 5- to 10-membered
hetercaryl group containing 1 to 4 heterocatoms selected from
among nitrogen (N), oxygen (0) and sulfur (S) atoms;

L is selected from the group consisting of -NRs-, -
NR4CH2-, -NR4C (O) -, -C (O)NRg-, -NR4C (O) NRs—, -S(0) -, -
NR4S (O)2—, and -S(0)2NRs-;

Rz is hydrogen or a Ci1-Cs¢ alkyl group;

the C1-C¢ alkyl group, the C1-Ci3 alkyl group or the Cs-
Cio cyclyl group contains at least one substituent selected
from the group consisting of hydrogen, a hydroxyl group, a
halogen group, a C1-Ci3 alkyl group, a Ci1-Cs alkoxy group, an
amino group (-NRsRe¢), a nitro group (-N(0O)2), an amide group

(- (C=0)NRsRgs), a carboxylic acid group (-C(O)OH), a nitrile
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group (-CN), a urea group (-NRs5(C=0)NRs-)}, a sulfonamide group
(-NHS (0)2-), a sulfide group (-S-), a sulfone group (-S(0)2-}),
a phosphinyl group (-P(0O)RsRg), a Ce¢-Cip aryl group, a Cz—Cig
heterocaryl group, and a C3-Cigs heterocyclyl group;

the C¢-Cipo aryl group, the C3z-Cio heterocaryl group or
the C3-Cip heterocyclyl group contains at least ©one
substituent selected from the group consisting of hydrogen,
a hydroxyl group, a halogen group, a carbonyl group (-
(C=0)RsRg), a C1—-Csz alkyl group unsubstituted or substituted
with a halogen or C3-Cip heterocyclyl group, a Ci1-Cs alkoxy
group unsubstituted or substituted with a halogen or Cs3-Cig
heterocyclyl group, C¢-Cio phenoxy, an amino group (-NRsRg),
a nitro group (-N(0O):2), an amide group (-(C=0)NRsRgs), a
carboxylic acid group (-C(O)OH), a nitrile group (-CN), a
urea group (-NRs(C=0)NRs-), a sulfonamide group (-NHS (0)2-),
a sulfide group (-S-), a sulfone group (-S(0)2-), a phosphinyl
group (-P(OC)RsRs), a Cs—Cio aryl group, a Cz-Cio heteroaryl
group, and a C3-Cip heterocyclyl group;

Rs and Rs contain at least one selected from the group
consisting of hydrogen, a Ci1-Cs alkyl group, a Cz2-Cs alkenyl
group, a C»;-Cs alkynyl group, a CsCio aryl group, a Cz-Cig
heterocaryl group, and a C3-Cip heterocyclyl group; and

the C3-Cio heteroaryl group and the Cs-Cip heterocyclyl
group contain at least one hetercatom selected from the group

consisting of N, O and S.
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2% The compound of claim 1, wherein the pyridol[3,4-

dlpyrimidin-8-one derivative compound represented by Formula

1 is any one of compounds represented by the

Formulas 2 to 9:
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0
wherein
10 B is hydrogen, a Ci1-Ci3z alkyl group, a Ce¢—Cio aryl group,
a C3-Cio cyclyl group, a C3-Cip heteroaryl group, a C3—Cig

heterocyclyl group, or -C(0O)-(Ci-Ciz alkyl);
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A is hydrogen, a Ci—-Ci3 alkyl group, a Cs—Cio aryl group,
a C3-Cip cyclyl group, a C3-Cip heteroaryl group, a C3-Cio
heterocyclyl group, or -C(0})-(C1-Ci3 alkyl), or A together
with a nitrogen atom to which Ri is attached forms a 4- to
7-membered saturated, unsaturated or aromatic ring, which
may optionally contain at least one of N, 0O, S, NH, C=N, C=0,
-NHC (0) -, -NHC(O)NH-, -NHS (0)2- and SO and may optionally be
substituted with at least one of a Ci1-Ciz alkyl group, a Ce-
Ci0 aryl group, a Cz-Cio heteroaryl group, a hydroxyl group,
a halide group and a cyano group;

Ri1 is hydrogen, a Ci1-Ciz3 alkyl group, a C3-Cig cyclyl
group, or a Cs3-Cip heterocyclyl group, or Ri together with a
nitrogen atom to which A is attached forms a 4- to 7-membered
saturated, unsaturated or aromatic ring, which may optionally
contain at least one of N, O, S, NH, C=N, C=0, -NHC(O)-, -
NHC (O)NH-, -NHS (0)2- and SO and may optionally be substituted
with at least one of a Ci1-Ci3 alkyl group, a Cs-Cip aryl group,
a C3-Ci¢o heteroaryl group, a hydroxyl group, a halide group
and a cyano group;

R, and Rz are each hydrogen, a hydroxyl group, a halogen
group, a Ci-C¢ alkyl group, a Cx-Cs alkenyl group, a Cs-Cio
aryl group, a Cz-Cig heterocaryl group, or a Cz-Cigp heterocyclyl
group;

Rz is hydrogen or a Ci1-Cs¢ alkyl group;

the C1-C¢ alkyl group, the C1-Ci3 alkyl group or the Cs-
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Cio cyclyl group contains at least one substituent selected
from the group consisting of hydrogen, a hydroxyl group, a
halogen group, a C1-Ci3 alkyl group, a Ci1-Cs alkoxy group, an
amino group (-NRsRe¢), a nitro group (-N(0O)2), an amide group
(- (C=0)NRsRgs), a carboxylic acid group (-C(O)OH), a nitrile
group (-CN), a urea group (-NRs5(C=0)NRs-)}, a sulfonamide group
(-NHS (0)2-), a sulfide group (-S-), a sulfone group (-S(0)2-}),
a phosphinyl group (-P(0O)RsRg), a Ce¢-Cip aryl group, a Cz—Cig
heterocaryl group, and a C3-Cigs heterocyclyl group;

the C¢-Cipo aryl group, the C3z-Cio heterocaryl group or
the C3-Cip heterocyclyl group contains at least ©one
substituent selected from the group consisting of hydrogen,
a hydroxyl group, a halogen group, a carbonyl group (-
(C=0)RsRg), a C1—-Csz alkyl group unsubstituted or substituted
with a halogen or C3-Cip heterocyclyl group, a Ci1-Cs alkoxy
group unsubstituted or substituted with a halogen or Cs3-Cig
heterocyclyl group, C¢-Cio phenoxy, an amino group (-NRsRg),
a nitro group (-N(0O):2), an amide group (-(C=0)NRsRgs), a
carboxylic acid group (-C(O)OH), a nitrile group (-CN), a
urea group (-NRs(C=0)NRs-), a sulfonamide group (-NHS (0)2-),
a sulfide group (-S-), a sulfone group (-S(0)2-), a phosphinyl
group (-P(OC)RsRs), a Cs—Cio aryl group, a Cz-Cio heteroaryl
group, and a C3-Cip heterocyclyl group;

Rs and Rs contain at least one selected from the group

consisting of hydrogen, a Ci1-Cs alkyl group, a C-Cs alkenyl
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group, a C»;-Cs alkynyl group, a CsCio aryl group, a Cz-Cig
heterocaryl group, and a C3-Cip heterocyclyl group; and

the C3-Cio heteroaryl group and the Cs-Cip heterocyclyl
group contain at least one hetercatom selected from the group

consisting of N, O and S.

3. The compound of claim 2, wherein

B is hydrogen, a Ci1-Ci3z alkyl group, a C¢-Cio aryl group,
a C3—-Cip cyclyl group, or a C3-Cio heteroaryl group;

A is hydrogen, a Ci—-Ci3 alkyl group, a Cs—Cio aryl group,
a C3-Cio cyclyl group, or a C3-Cip heterocaryl group, or A
together with a nitrogen atom to which Ri1 is attached forms
a 4- to T-membered saturated or unsaturated ring, which
contains at least one of N, O, S, NH, C=N, C=0, -NHC(0O)-, -
NHC (O)NH-, -NHS (0)2- and SO and may optionally be substituted
with at least one of a Ci1-Ci3 alkyl group, a Cs-Cip aryl group,
a C3-Ci¢o heteroaryl group, a hydroxyl group, a halide group
and a cyano group;

R; is hydrogen or a Ci-Ci3 alkyl group, or Ri together
with a nitrogen atom to which A is attached forms a 4- to 7-
membered saturated or unsaturated ring, which contains at
least one of N, O, S, NH, C=N, C=0, -NHC(O)-, -NHC(O)NH-, -
NHS (O)2- and S0 and may optionally be substituted with at
least one of a Ci-Ciz alkyl group, a C¢Cip aryl group, a Cs-

Cio heterocaryl group, a hydroxyl group, a halide group and a
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cyano group;

R, and Rz are each hydrogen, a halogen group, a Ci1-Cs
alkyl group, or a Cz;-C¢ alkenyl group;

the C1-C¢ alkyl group, the C1-Ci3 alkyl group or the Cs-
Cio cyclyl group contains at least one substituent selected
from the group consisting of hydrogen, a hydroxyl group, a
halogen group, a C1-Ci3 alkyl group, a Ci1-Cs alkoxy group, an
amide group (-(C=0)NRsR¢), a Cg-Cio aryl group, a C3-Cig
heterocaryl group, and a C3-Cigs heterocyclyl group;

the C1-C¢ alkyl group, the C1-Ci3 alkyl group or the Cs-
Cio cyclyl group contains at least one substituent selected
from the group consisting of hydrogen, a hydroxyl group, a
halogen group, a C1-Ci3 alkyl group, a Ci1-Cs alkoxy group, an
amino group (-NRsRe¢), a nitro group (-N(0O)2), an amide group
(- (C=0)NRsRgs), a carboxylic acid group (-C(O)OH), a nitrile
group (-CN), a urea group (-NRs5(C=0)NRs-)}, a sulfonamide group
(-NHS (0)2-), a sulfide group (-S-), a sulfone group (-S(0)2-}),
a phosphinyl group (-P(0O)RsRg), a Ce¢-Cip aryl group, a Cz—Cig
heterocaryl group, and a C3-Cigs heterocyclyl group;

the C¢-Cipo aryl group, the C3z-Cio heterocaryl group or
the C3-Cip heterocyclyl group contains at least ©one
substituent selected from the group consisting of hydrogen,
a hydroxyl group, a halogen group, a carbonyl group (-
(C=0)RsRg), a C1—-Csz alkyl group unsubstituted or substituted

with a halogen or C3-Cip heterocyclyl group, a Ci1-Cs alkoxy
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group unsubstituted or substituted with a halogen or Cs3-Cig
heterocyclyl group, C¢-Cio phenoxy, an amino group (-NRsRg),
a nitro group (-N(0O):2), an amide group (-(C=0)NRsRgs), a
carboxylic acid group (-C(O)OH), a nitrile group (-CN), a
urea group (-NRs(C=0)NRs-), a sulfonamide group (-NHS (0)2-),
a sulfide group (-S-), a sulfone group (-S(0)2-), a phosphinyl
group (-P(OC)RsRs), a Cs—Cio aryl group, a Cz-Cio heteroaryl
group, and a C3-Cip heterocyclyl group;

Rs and Rs contain at least one selected from the group
consisting of hydrogen, a Ci1-Cs alkyl group, a Cz2-Cs alkenyl
group, a C»;-Cs alkynyl group, a CsCio aryl group, a Cz-Cig
heterocaryl group, and a C3-Cip heterocyclyl group; and

the C3-Cio heteroaryl group and the Cs-Cip heterocyclyl
group contain at least one hetercatom selected from the group

consisting of N, O and S.

4, The compound of claim 2, wherein

B is a Ci1-Ci3 alkyl group, a Cs-Cig aryl group, a Cz-Cig
cyclyl group, or a C3-Cio heteroaryl group;

A is hydrogen, a Ci—-Ci3 alkyl group, a Cs-Cio aryl group,
a C3-Cip cyclyl group, or a C3—-Cig hetercaryl group, or A
together with a nitrogen atom to which R; is attached forms
a 4- to 7-membered saturated or unsaturated ring containing
at least one of N, O, S, NH, C=N, C=0, -NHC(O)-, -NHC(O)NH-,

-NHS (0) »— and SO0z;
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Ri is hydrogen, a Ci1-Ciz alkyl group, or a C3-Cig cyclyl
group, or Ri together with a nitrogen atom to which A is
attached forms a 4- to 7-membered saturated or unsaturated
ring containing at least one of N, O, S, NH, C=N, C=0, -
NHC (O) -, -NHC (O)NH-, -NHS(0):- and SOz;

R, is hydrogen, a halogen group, a Ci-Cs alkyl group, or
a C»-C¢ alkenyl group;

R; is a C1-Cs alkyl group;

R4 i1s hydrogen or a Ci1-Cs alkyl group;

the C1-Cs alkyl group, the Ci1-Ci3 alkyl group or the Cs-
Cio cyclyl group contains at least one substituent selected
from the group consisting of hydrogen, a hydroxyl group, a
halogen group, a C1-Ci3 alkyl group, a Ci1-Cs alkoxy group, an
amino group (-NRsRe¢), a nitro group (-N(0O)2), an amide group
(- (C=0)NRsRgs), a carboxylic acid group (-C(O)OH), a nitrile
group (-CN), a urea group (-NRs5(C=0)NRs-)}, a sulfonamide group
(-NHS (0)2-), a sulfide group (-S-), a sulfone group (-S(0)2-}),
a phosphinyl group (-P(0O)RsRg), a Ce¢-Cip aryl group, a Cz—Cig
heterocaryl group, and a C3-Cigs heterocyclyl group;

the Cs-Ci0 aryl group, the C3-Cip heterocaryl group or the
C3—Cig heterocyclyl group contains at least one substituent
selected from the group consisting of hydrogen, a hydroxyl
group, a halogen group, a carbonyl group (-(C=0)RsRs), a Ci-
Cs alkyl group unsubstituted or substituted with a halogen

or C3-Cio heterocyclyl group, a Cl-Cs alkoxy group
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unsubstituted or substituted with a halogen or C3-Cio
heterocyclyl group, C¢-Cio phenoxy, an amino group (-NRsRg),
a nitro group (-N(0O):2), an amide group (-(C=0)NRsRgs), a
carboxylic acid group (-C(O)OH), a nitrile group (-CN), a
urea group (-NRs(C=0)NRs-), a sulfonamide group (-NHS (0)2-),
a sulfide group (-S-), a sulfone group (-S(0)2-), a phosphinyl
group (-P(OC)RsRs), a Cs—Cio aryl group, a Cz-Cio heteroaryl
group, and a C3-Cip heterocyclyl group;

Rs and Rs contain at least one selected from the group
consisting of hydrogen, a Ci1-Cs alkyl group, a Cz2-Cs alkenyl
group, a C»;-Cs alkynyl group, a CsCio aryl group, a Cz-Cig
heterocaryl group, and a C3-Cip heterocyclyl group; and

the C3-Cio heteroaryl group and the Cs-Cip heterocyclyl
group contain at least one hetercatom selected from the group

consisting of N, O and S.

S. The compound of claim 2, wherein

B is a Ci1-Cs alkyl group, substituted or unsubstituted
phenyl, substituted or unsubstituted hexane, substituted or
unsubstituted furan, substituted or unsubstituted thiophene,
substituted or unsubstituted pyridine, substituted or
unsubstituted benzofuran, substituted or unsubstituted
benzene, substituted or unsubstituted naphthalene,
substituted or unsubstituted anthracene, or substituted or

unsubstituted phenanthrene;
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A is hydrogen, substituted or unsubstituted pyridazine,
substituted or unsubstituted ©pyrazine; substituted or
unsubstituted imidazole, substituted or unsubstituted
pyrazole, substituted or unsubstituted furan, substituted or
unsubstituted pyrimidine, substituted or unsubstituted
pyrrole, substituted or unsubstituted pyridine, substituted
or unsubstituted cyclopropane, substituted or unsubstituted
cyclobutane, substituted or unsubstituted ethane,
substituted or unsubstituted butane, or substituted or
unsubstituted pentane, or A together with a nitrogen atom to
which Ri1 1s attached forms a substituted or unsubstituted
morpholino group;

Ri1 is hydrogen, or Ri together with a nitrogen atom to
which A is attached forms a substituted or unsubstituted
morpholino group;

R, is hydrogen or a substituted or unsubstituted Ci1-Cs
alkyl group;

R3 is hydrogen or a Ci1-C3 alkyl group; and

R4 i1s hydrogen or a Ci1-Cs alkyl group.

6. The compound of claim 1, wherein the compound is
any one selected from the group consisting of the following
Compound Nos. 1 to 55:

(Compound No. 1) N-(3-(2-(cyclopropylamino)-7-methyl-

8-oxo0-7,8-dihydropyrido[3,4-d]pyrimidin-6-yl)-4-
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methylphenyl)-3-(trifluoromethyl)benzamide;

(Compound No. 2) N-(3-(2-((2-hydroxyethyl)amino)-7-
methyl-8-oxo-7,8-dihydropyrido[3,4-d]lpyrimidin-6-yl)-4-
methylphenyl)-3-(trifluoromethyl)benzamide;

(Compound No. 3) N-(4-methyl-3-(7-methyl-2-
(methylamino)-8-oxo-7, 8-dihydropyrido[3, 4-d]pyrimidin-6-
yl)phenyl)-3-(trifluoromethyl)benzamide;

(Compound No. 4) N-(4-methyl-3-(7-methyl-2-(oxetan-3-
ylamino)-8-oxo-7,8-dihydropyrido[3,4-d]pyrimidin)-6-
yl)phenyl)-3-(trifluoromethyl)benzamide;

(Compound No. 5) N-(4-methyl-3-(7-methyl-2-((oxetan-
2-ylmethyl)amino)-8-oxo-7, 8-dihydropyrido[3,4-dlpyrimidin-
6-yl)phenyl)-3-(trifluoromethyl)benzamide;

(Compound No. 6) N-(4-methyl-3-(7-methyl-2-((2-
morpholinoethyl)amino)-8-oxo-7,8-dihydropyridol[3, 4-
dlpyrimidin-6-yl)phenyl)-3-(trifluoromethyl)benzamide;

(Compound No. 7) N-(4-methyl-3-(7-methyl-8-oxo-2-((2-
(thiazol-2-yl)ethyl)amino)-7,8-dihydropyrido[3,4-
dlpyrimidin-6-yl)phenyl)-3-(trifluoromethyl)benzamide;

(Compound No. 8) N-(4-methyl-3-(7-methyl-8-oxo-2-((2-
(thiophen-2-yl)ethyl)amino)-7,8-dihydropyrido[3, 4-
dlpyrimidin-6-yl)phenyl)-3-(trifluoromethyl)benzamide;

(Compound No. 9) N-(4-methyl-3-(7-methyl-2-((2-(4-
nitrophenoxy)ethyl)amino)-8-oxo-7,8-dihydropyrido[3, 4-

dlpyrimidin-6-yl)phenyl)-3-(trifluoromethyl)benzamide;
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(Compound No. 10) N-(3-(2-((4-methoxybenzyl)amino)-7-
methyl-8-oxo-7,8-dihydropyrido[3,4-d]lpyrimidin-6-yl)-4-
methylphenyl)-3-(trifluoromethyl)benzamide;

(Compound No. 11) N-(3-(2-((2-((furan-2-
ylmethyl)thio)ethyl)amino)-7-methyl-8-oxo-7, 8-
dihydiropyrido[3,4-dlpyrimidin-6-yl)-4-methylphenyl)-3-
(trifluoromethyl)benzamide;

(Compound No. 12) N-(4-methyl-3-(7-methyl-2-
morpholino-8-oxo-7,8-dihydropyrido[3,4-d]lpyrimidin-6-
yl)phenyl)-3-(trifluoromethyl)benzamide;

(Compound No. 13) N-(4-methyl-3-(7-methyl-2-((6-
methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyridol[3, 4-
dlpyrimidin-6-yl)phenyl)-3-(trifluoromethyl)benzamide;

(Compound No. 14) N-(4-methyl-3-(7-methyl-8-oxo-2-
(phenylamino) -7, 8-dihydropyrido[3,4-d]pyrimidin-6-
yl)phenyl)-3-(trifluoromethyl)benzamide;

(Compound No. 15) N,N-dimethyl-4-((7-methyl-6-(2-
methyl-5-(3-(trifluoromethyl)benzamido)phenyl)-8-oxo-7, 8-
dihydropyrimido[3,4-d]lpyrimidin-2-yl)amino)benzamide;

(Compound No. 16) N-(4-methyl-3-(7-methyl-2-((1-
methyl-1H-pyrazol-4-yl)amino)-8-oxo-7,8-dihydropyrido[3, 4-
dlpyrimidin-6-yl)phenyl)-3-(trifluoromethyl)benzamide;

(Compound No. 17) N-(3-(2-((4-(4-ethylpiperazin-1-
yl)phenyl)amino)-7-methyl-8-oxo-7,8-dihydropyrido[3, 4-

dlpyrimidin-6-yl)-4-methylphenyl) -3-
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(trifluoromethyl)benzamide;

(Compound No. 18) N-(3-(2-((3-(4-ethylpiperazin-1-
yl)phenyl)amino)-7-methyl-8-oxo-7,8-dihydropyrido[3, 4-
dlpyrimidin-6-yl)-4-methylphenyl)-3-
(trifluoromethyl)benzamide;

(Compound No. 19) N-(3-(2-((4-(4-hydroxypiperidin-1-
yl)phenyl)amino)-7-methyl-8-oxo-7,8-dihydropyrido[3, 4-
dlpyrimidin-6-yl)-4-methylphenyl)-3-
(trifluoromethyl)benzamide;

(Compound No. 20) N-(4-methyl-3-(7-methyl-2-((6-
morpholinopyridin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3, 4-
dlpyrimidin-6-yl)phenyl)-3-(trifluoromethyl)benzamide;

(Compound No. 21) N-(4-methyl-3-(7-methyl-2-((6-(4-
(4-methylpiperazin-1-yl)piperidin-1-yl)pyridin3-yl)amino) -
8-oxo0-7,8-dihydropyrido[3,4-d]lpyrimidin-6-yl)phenyl)-3-
(trifluoromethyl)benzamide;

(Compound No. 22) N-(3-(2-((2-methoxy-4-
morpholinophenyl)amino) -7-methyl-8-oxo-7, 8-
dihydropyrido[3,4-d]lpyrimidin-6-yl)-4-methylphenyl) -3-
(trifluoromethyl)benzamide;

(Compound No. 23) N-(4-methyl-3-(7-methyl-2-((4-((4-
methylpiperazin-1-yl)methyl)-3-
(trifluoromethyl)phenyl)amino)-8-oxo-7,8-dihydropyrido[3, 4-
dlpyrimidin-6-yl)phenyl)-3-(trifluoromethyl)benzamide;

(Compound No. 24) N-(4-methyl-3-(7-methyl-2-((6-
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methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyridol[3, 4-
dlpyrimidin-6-yl)phenyl)benzamide;

(Compound No. 25) 5-methyl-N-(4-methyl-3-(7-methyl-2-
((6-methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3, 4-
dlpyrimidin-6-yl)phenyl)nicotinamide;

(Compound No. 26) N-(4-methyl-3-(7-methyl-2-((6-
methylpyridin-3-yl)amino)-8-oxo-7,8-dihydiropyrido[3, 4-
dlpyrimidin-6-yl)phenyl)thiophene-3-carboxamide;

(Compound No. 27) N-(4-methyl-3-(7-methyl-2-((6-
methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyridol[3, 4-
dlpyrimidin-6-yl)phenyl)benzofuran-2-carboxamide;

(Compound No. 28) N-(4-methyl-3-(7-methyl-2-((6-
methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyridol[3, 4-
dlpyrimidin-6-yl)phenyl)-2-naphthamide;

(Compound No. 29) N-(4-methyl-3-(7-methyl-2-((6-
methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyridol[3, 4-
dlpyrimidin-6-yl)phenyl)-2,3-dihydrobenzo[b] [1,4]dioxy-6-
carboxamide;

(Compound No. 30) N-(4-methyl-3-(7-methyl-2-((6-
methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyridol[3, 4-
dlpyrimidin-6-yl)phenyl)-2-(3-
(trifluoromethyl)phenyl)acetamide;

(Compound No. 31) N-(4-methyl-3-(7-methyl-2-((6-
methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyridol[3, 4-

dlpyrimidin-6-yl)phenyl)acetamide;
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(Compound No. 32) N-(4-methyl-3-(7-methyl-2-((6-

methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3,4-
dlpyrimidin-6-yl)phenyl)-4- (4-methylpyperazin-1-

yl)benzamide;

(Compound No. 33) N-(4-methyl-3-(7-methyl-2-((6-

methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3,4-

dlpyrimidin-6-yl)phenyl)propionamide;

(Compound No. 34) N-(4-methyl-3-(7-methyl-2-((6-

methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3,4-

dlpyrimidin-6-yl)phenyl)-4-morpholinobenzamide;

(Compound No. 35) N-(4-methyl-3-(7-methyl-2-((6-

methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3,4-
dlpyrimidin-6-yl)phenyl)-4-((4-methylpiperazin-1-

yl)methyl)benzamide;

(Compound No. 36) N-(4-methyl-3-(7-methyl-2-((6-

methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3,4-
dlpyrimidin-6-yl)phenyl)-3- (4-methylpiperazin-1-yl)-5-

(trifluoromethyl)benzamide;

(Compound No. 37) 3-(2,4-dimethyl-1H-imidazol-1-yl)-

N- (4-methyl-3- (7-methyl-2- ((6-methylpyridin-3-yl))amino)-8-

oxo-7,8-dihydropyrido[3,4-d]lpyrimidin-6-yl)phenyl)-5-

(trifluoromethyl)benzamide;

(Compound No. 38) 3-(4-hydroxypiperidin-1-y1)-N-(4-

methyl-3-(7-methyl-2-((6-methylpiperidin-3-yl)amino)-8-oxo-

7,8-dihydropyrido[3,4-d]pyrimidin-6-yl)phenyl)-5-
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(trifluoromethyl)benzamide;

(Compound No. 39) 4-(4-methyl-1H-imidazol-1-y1)-N-(4-
methyl-3-(7-methyl-2-((6-methylpyridin-3-yl)amino-8)-oxo-
7,8-dihydropyrido[3,4-d]pyrimidin-6-yl)phenyl)-3-
(trifluoromethyl)benzamide;

(Compound No. 40) N-(4-methyl-3-(7-methyl-2-((6-
methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyridol[3, 4-
dlpyrimidin-6-yl)phenyl)-4- (4-methylpiperazin-1-yl)-3-
(trifluoromethyl)benzamide;

(Compound No. 41) N-(4-methyl-3-(7-methyl-2-((6-
methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyridol[3, 4-
dlpyrimidin-6-yl)phenyl)-4- (morpholinomethyl)-3-
(trifluoromethyl)benzamide;

(Compound No. 42) 4-((3-(dimethylaminoc)pinolidin-1-
ylymethyl)-N- (4-methyl-3-(7-methyl-2-((6-methylpyridine-3-
yl)Yyamino) -8-oxo0-7, 8-dihydropyrido[3,4-dlpyrimidin-6-
yl)phenyl)-3-(trifluoromethyl)benzamide;

(Compound No. 43) N-(4-methyl-3-(7-methyl-2-((6-
methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyridol[3, 4-
dlpyrimidin-6-yl)phenyl)methanesulfonamide;

(Compound No. 44) N-(4-methyl-3-(7-methyl-2-((6-
methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyridol[3, 4-
dlpyrimidin-6-yl)phenyl)-2-nitrobenzsulfonamide;

(Compound No. 45) 3-bromo-N-(4-methyl-3-(7-methyl-2-

((6-methylpyrimidin-3-yl)amino)-8-oxo-7, 8-
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dihydropyrido[3,4-d]pyrimidin-6-
yl)phenyl)benzenesulfonamide;

(Compound No. 46) 4-fluoro-N-(4-methyl-3-(7-methyl-2-
((6-methylpyridin-3-yl)amino)-8-oxo-7,8-dihydropyrido[3, 4-
dlpyrimidin-6-yl)phenyl)benzenesul fonamide;

(Compound No. 477) l-cyclohexyl-3-(4-methyl-3-(7-
methyl-2-((6-methylpyridin-3-yl)amino)-8-oxo-7, 8-
dihydropyrido[3,4-d]lpyrimidin-6-yl)phenyl)urea;

(Compound No. 48) 1-(2,3-dichlorophenyl)-3-(4-methyl-
3-(7-methyl-2-((6-methylpyridin-3-yl)amino)-8-oxo-7, 8-
dihydropyrido[3,4-d]lpyrimidin-6-yl)phenyl)urea;

(Compound No. 48) 1-(2-methoxyphenyl)-3-(4-methyl-3-
(7-methyl-2-((6-methylpyridin-3-yl)amino)-8-oxo-7, 8-
dihydropyrido[3,4-d]lpyrimidin-6-yl)phenyl)urea;

(Compound No. 50} 6-(5-(ethylamino)-2-methylphenyl)-
7-methyl-2- ((6-methylpyridin-3-yl)amino)pyrido[3, 4-
dlpyridin-8 (7H) -one;

(Compound No. 51) 6-(5-((4-fluorobenzyl)amino)-2-
methylphenyl)-7-methyl-2-((6-methylpyridin-3-
ylyamino)pyrido[3,4-dlpyrimidin-8 (7H) -one;

(Compound No. 52) 6- (5-(((5-bromofuran-2-
ylymethyl)amino)-2-methylphenyl)-7-methyl-2-((6-
methylpyridin-3-yl)amino)pyrido[3,4-d]lpyrimidin-8 (7H) -one;

(Compound No. 53) N-(3-(2-(cyclopropylamino)-8-oxo-

7,8-dihydropyrido[3,4-d]pyrimidin-6-yl)-4-methylphenyl)-3-
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(trifluoromethyl)benzamide;

(Compound No. 54) N-(4-methyl-3-(2-((6-methylpyridin-
3-yl)amino)-8-oxo-7,8-dihydropyrido[3,4-d]pyrimidin-6-
yl)phenyl)-3-(trifluoromethyl)benzamide; and

(Compound No. 55) N-(3-(2-amino-8-oxo0-7, 8-
dihydropyrido[3,4-d]lpyrimidin-6-yl)-4-methylphenyl) -3-

(trifluoromethyl)benzamide.

7. The compound of claim 1, wherein the
pharmaceutically acceptable salt is a salt of an inorganic
acid or organic acid selected from the group consisting of
hydrochloric acid, hydrobromic acid, sulfuric acid,
phosphoric acid, nitric acid, acetic acid, glycolic acid,
lactic acid, pyruvic acid, malonic acid, succinic acid,
glutaric acid, fumaric acid, malic acid, mandelic acid,
tartaric acid, citric acid, ascorbic acid, palmitic acid,
maleic acid, hydroxymaleic acid, benzoic acid,
hydroxybenzoic acid, phenylacetic acid, c¢innamic acid,
salicylic acid, methanesulfonic acid, benzenesulfonic acid,

and toluenesulfonic acid.

8. A pharmaceutical composition for preventing,
alleviating or treating cancer containing the compound of
any one of claims 1 to 7, a pharmaceutically acceptable salt

thereof, a hydrate thereof, or a sterecisomer thereof, as an
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active ingredient.

9. The pharmaceutical composition of c¢laim 8,

wherein the cancer is caused by NRAS mutation.

10. The pharmaceutical composition of claim 8, which

is applied to a patient with NRAS mutation.

11. The pharmaceutical composition of c¢laim 8,
wherein the cancer is at least one selected from the group
consisting of melanoma, colorectal cancer, thyroid cancer,

and blood cancer.

12. The pharmaceutical composition of c¢laim 8,

wherein the cancer is acute myeloid leukemia (AML).

13. The pharmaceutical composition of claim 8, which

is administered to a patient with NRAS G12D.

14. Use of a compound of any one of claims 1-7, a
pharmaceutically acceptable salt thereof, a hydrate thereof,
or a stereoisomer thereof, in the manufacture of a medicament
for prevention or treatment or alleviation of a cancer

disease.

134



05 Oct 2022

2020225048

10

15

20

25

15. The use of claim 14, wherein the cancer disease is

caused by NRAS mutation.

16. The use of claim 14, wherein the cancer disease 1is
stomach cancer, lung cancer, liver cancer, colorectal cancer,
small intestine cancer, pancreatic cancer, brain cancer, bone
cancer, melanoma, breast cancer, sclerosing adenosis,
uterine cancer, cervical cancer, head and neck cancer,
esophageal cancer, thyroid cancer, parathyroid cancer,
kidney cancer, sarcoma, prostate cancer, urethral cancer,
bladder cancer, blood cancer (including leukemia, multiple
myeloma, and myelodysplastic syndrome), lymphoma (Hodgkin's
disease, and non-Hodgkin's lymphoma}, psoriasis, or

fibroadenoma.

17. A method for treating cancer, the method comprising
a step of administering a therapeutically effective amount
of a compound of any one of claims 1-7, a pharmaceutically
acceptable salt thereof, or a hydrate thereof, to a patient

in need thereof.

18. The method of claim 17, wherein the cancer is caused

by NRAS mutation.
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19. The method of c¢laim 17, wherein the cancer 1is
stomach cancer, lung cancer, liver cancer, colorectal cancer,
small intestine cancer, pancreatic cancer, brain cancer, bone
cancer, melanoma, breast cancer, sclerosing adenosis,
uterine cancer, cervical cancer, head and neck cancer,
esophageal <cancer, thyroid cancer, parathyroid cancer,
kidney cancer, sarcoma, prostate cancer, urethral cancer,
bladder cancer, blood cancer (including leukemia, multiple
myeloma, and myelodysplastic syndrome), lymphoma (Hodgkin's
disease, and non-Hodgkin's lymphoma) , psoriasis, or

fibroadenoma.

20. The method of claims 17-19, wherein a compound of
any one of claims 1-7, a pharmaceutically acceptable salt
thereof, or a hydrate thereof may be administered once or
several times a day by an oral or parenteral route at a dose
of 0.001 to 100 mg/kg body weight/day, preferably 0.01 to 35

mg/kg body weight/day.
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