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AMINE-SUBSTITUTED HETEROCYCLIC COMPOUNDS AS EHMTZ2 INHIBITORS
AND METHODS OF USE THEREQF

RELATED APPLICATION
[001] This application claims priority to U.S. Application Nos. 62/517,840, filed June 9, 2017,
and 62/436,139, filed December 19, 2016, the entire contents of each of which are incorporated

herein by reference.

BACKGROUND
[002] Methylation of protein lysine residues is an important signaling mechanism in eukaryotic
cells, and the methylation state of histone lysines encodes signals that are recognized by a
multitude of proteins and protein complexes in the context of epigenetic gene regulation.
f003] Histone methylation is catalyzed by histone methyltransferases (HMTs), and HMTs have
been implicated in varicus human diseases. HMTs can play a role in either activating or
repressing gene expression, and certain HMTs (e.g., euchromatic histone-lysine N-
methyltransferase 2 or EHMTZ, also called (G9a) may methylate many nonhistone proteins, such
as tumor suppressor proteins {see, e.g., Liu ef al., Journal of Medicinal Chemistry 56:8931-8942,
2013 and Krivega et aol., Blood 126(53.665-672, 2015).
[004] Two related HMTs, EHMT1 and EHMT2, are overexpressed or play a role in diseases and
disorders such as sickle cell anemia (see, e.g., Renneville ef al., Blood 126{16): 1930-1939, 2015)

and proliferative disorders (e.g., cancers}, and other blood disorders.

SUMMARY
(0051  In one aspect, the present disclosure features an amine-substituted heterocyclic compound

of any of Formulae (10)-{IV0) below:

10),
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or a tautomer thereof, or a pharmaceutically acceptable salt of the compound or the tautomer,
wherein

X!'is Nor CR%

X?is N or CRY:

X3 is N or CR*

X*is Nor CR®;

X% is N or CH;

X% is Nor CRY,

X"is N or CH;

X8 is NRE or CRUR!Z%,

one of X' and X' independently is NR*R®, and the other is R'";

B is Cs-Cio aryl or 5~ to 10-membered heteroaryl optionally substituted with one or more
RIS

Rlis H or Ci-Cy alkyl;

each of R%, R®, R and R’, independently is selected from the group consisting of H, halo,
cyano, Ci-Cs alkoxyl, Co-Cio aryl, OH, NR?RP C{O)NR*R®, NR*C(O)R®, C(O)OR?, OC(O)R?,
OC(O)INRAR®, NRAC(O)YOR?, C3-Cs eycloalkyl, 4- to 7- membered heterocycloalkyl, 5- to 6-
membered hetercaryl, Ci-Cs alkyl, C2-Co alkenyl, and C2-Cs altkynyl, wherein the Cs-Cio aryl, Cs-

Cs cycloalkyl, 4- to 7- membered heterocycloalkyl, S- to 6-membered heteroaryl, Ci-Cos alkoxyl,
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Ci1-Co alkyl, Ca-Cs alkenyl, and C2-Cs alkynyl, are each optionally substituted with one or more of
halo, OR? or NRR®, in which each of R* and R? independently is H or C1-Cs alkyl;

RS is —QNT! in which Q' is a bond, or C1-Cs alkylene, C2-Cs alkenylene, or C2-Cs
alkyuaylene linker each optionally substituted with one or more of halo, cvano, hydroxyl, oxo, or
Ci-Cs alkoxyl, and T' is H, halo, cyano, or R® in which R is C3-Cs cycloalkyl, phenyl, 4- to 12-
membered heterocycloalkyl containing 1-4 heteroatoms selected from N, O, and §, or a 5- or 6-
membered heteroary! and R is optionally substituted with one or more of halo, C1-Cs alkyl, (-
Cs alkenyl, C2-Ce alkynyl, hydroxyl, oxo, -C{ORE, -C(OYORE, -SO2R®, -SON(R ), -NRC(O)RY,
-C{OINRRY, -NRC(OYORY, -OC(O)NRRY, NRRY, or C1-Cs alkoxyl, in which each of R® and R
independently 1s H or C1-Cs alkyl;

R7is -Q*-T%, in which Q% is a bond, C{OINRE, or NR°C(0), R® being H or C1-Cs alkyl and
T? is 5- to 10-membered heteroaryl or 4- to 12-membered heterocycloalkyl, and wherein the 5- to
10-membered hetercaryl or 4- to 12-membered heterocycloalkyl is optionally substituted with one
or more —(°-T°, wherein each Q’ independently is a bond or C;-Cs alkylene linker each optionally
substituted with one or more of halo, cyano, hydroxyl, or C1-Cs alkoxy, and each T’ independently
is selected from the group consisting of H, halo, cyano, Ci-Cs alkyl, C2-Cs alkenyl, Ci-Co alkynyl,
C3-Cs cycloalkyl, Cs-Cio aryl, 4- to 7-membered heterocycloalkyl containing 1-4 heteroatoms
selected from N, O, and S, 5- to 6-membered heteroaryl, OR', C(OR!, C(OYORE, OC(ORY,
S(ORRL NR'R2, OC(OINRIR2, NRIC(OYOR®, C(OINRIRE, and NRIC(O)R2, each of Rf and R#
independently being H, C3-Cs cycloalkyl, or Ci-Cs alkyl optionally substituted with C3-Cs
cycloalkyl, in which the C3-Cs cycloalkyl, Co-Cio aryl, 4- to 7-membered heterocycloalkyl or 5- to
6-membered heteroaryl is optionally substituted with one or more halo, evano, hydroxyl, Ci1-Ce
alkyl, C2-Cs alkenyl, C2-Cs alkynyl, or C1-Cs alkoxy; or —-Q°-T7 is oxo;

R* is H or C1-Cs alkyl;

R’ is -Q*T* in which Q* is a bond or C;-Cs alkylene, C2-Cs alkenylene, or C2-Cs
alkyunylene linker each optionally substituted with one or more of halo, cyano, hydroxyl, or C1-Ce
alkoxyl, and T* is H, halo, OR" NR*R!, NRIC(OR!, C(ONRIR!, C{OIRY, C{OYORY,
NREC{OYOR!, OC(OINRER!, S(ORRE S(ORNRIR!, or R*?, in which each of R" and R!
independently is H or Ci-Cs atkyl, and R? is C3-Cx cycloalkyl, Ce-Cio aryl, 4- to 12-membered
heterocycloalkyl containing 1-4 heteroatoms selected from N, O, and S, or a 5- to 10-membered
heteroaryl, and R™ is optionally substituted with one or more —Q°-T°, wherein each Q°

independently 1s a bond or C1-C3 alkylene linker each optionally substituted with one or more of

52
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halo, cyano, hydroxyl, or C1-Cs alkoxy, and each T° independently is selected from the group
consisting of H, halo, cvano, Ci-Ce alkvl, Co-Ce altkenyl, C2-Ce alkynyl, C3-Cs cycloalkyl, Ce-Cio
aryl, 4- to 7-membered heterocycloalky! containing 1-4 heteroatoms selected from N, O, and S, 5-
to 6-membered heteroaryl, OR/, C(OWR!, C(OYOR!, OC(OR!, S{OnRR, NRIRY, QC(OINRIRE,
NR/C(O)ORK, C(OINR'RY, and NR'C(O)R*, each of R/ and R* independently being H or C:-Cs
alkyl; or —Q°-T° is oxo;

R is halo, Ci-Cs alkyl, C2-Cs alkenyl, C2-Ce altkynyl, C3-Cs cycloalkyl, or 4- to 12~
membered heterocycloalkyl containing 1-4 heteroatoms selected frora N, O, and S, wherein each
of the Ci-Cs alkyl, C2-Co alkenyl, C2-Co alkynyl, Cs5-Ce cycloalkyl, and 4- to 12-membered
heterocycloalkyl is optionally substituted with one or more halo, cyano, hydroxyl, oxo, amino,
mono- or di- alkylamine, Ci-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, C1-Ce alkoxy, C{ONRIRY, or
NRIC(ORK,

R and R together with the carbon atom to which they are attached form a C3-Cu2
cycloalkyl or 4- t0 12-membered heterocycloalkyl containing 1-4 heteroatoms selected from N,

0, and S, wherein the Us-Ciz cycloalkyl or 4- to 12-membered heterocycloalkyl is optionally
substituted with one or more of halo, Ci-Cs alkyl, C2-Cs alkenyl, C:-Co alkynyl, hydroxyl, oxg,
amino, mono- or di- alkylamino, or C1-Cs alkoxyl;

RY is H, Ci-Cs alkyl, C2-Ce alkenyl, C2-Cs alkynyl, C3-Ciz cycloalkyl, or 4- to 12-
membered heterocycloalkyl containing 1-4 hetercatoms selected from N, O, and 5;

R is H, halo, cyano, PIOYRIR™, C1-Cs alkyl, C2-Ce alkenyl, C2-Cs alkynyl, C3-Cn2
cycloalkyl, 4- to 7- membered heterocycloalkyl, 5- to 6-membered heteroaryl, or —OR®,
wherein the C1-Cs alkyl, C2-Cs alkenvl, or C2-Cs alkynyl is optionally substituted with one or
more of halo or OR®, and each of R! and R™ independently is C1-Ce alkyl; and

RY%is H, halo, cyano, or —OR®.

[006]  Subsets of the compounds of Formulae (I03-(1V0) inchude those of Formulae (I)-(II1}:

XZ Y X3

3 s
RiN X! N 7
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7
R,

or a tautomer thereof, or a pharmaceutically acceptable salt of the compound or the tautomer,
wherein

X'is N or CR%:

X?is N or CR*:

X*is N or CR%;

X*is N or CR>;

X7 is N or CH;

X%is N or CRY;

X7is N or CH;

one of X'* and X independently is NR*R’, and the other is R’

B is Co-Cro aryl or 5- to 10-membered hetercaryl optionally substituted with one or more
RS

R'is H or C1-Cy alkyl;

each of R* R* R® and R°, independently is selected from the group consisting of H, halo,
cyano, C1-Cs alkoxyl, Cs-Cro aryl, OH, NRZR® C{O)NRR®, NR*C(O)R®, C{(OYORE, OC(OR?,
OC(O)INRAR®, NRAC(O)YOR?, C3-Cs eycloalkyl, 4- to 7- membered heterocycloalkyl, 5- to 6-
membered hetercaryl, Ci-Cs alkyl, C2-Co alkenyl, and C2-Cs altkynyl, wherein the Cs-Cio aryl, Cs-
Cs cycloalkyl, 4- to 7- membered heterocycloalkyl, 5- to 6-membered heteroaryl, Ci-Cs alkoxyl,
C1-Coalkyl, Co-Co alkenyl, and C2-Cs alkynyl, are each optionally substituted with one or more of
halo, OR?, or NRR?, in which each of R* and R® independently is H or C1-Cs alkyl;

R%is -QU.T! in which Q' is a bond, or C1-Cs alkylene, C2-Cs alkenylene, or C2-Ce
alkynylene linker each optionally substituted with one or more of halo, cyano, hydroxyl, oxo, or

C1-Cs alkoxyl, and T'is H, halo, cyano, or R®! in which R is C3-Ca cycloalkyl, phenyl, 4- to 12-

(v
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membered heterocycloalkyl containing 1-4 heteroatoms selected from N, O, and §, or a 5- or 6-
membered heteroary! and R is optionally substituted with one or more of halo, C1-Cs alkyl, Ca-
Cs alkenyl, C2-Cs alkynyl, hydroxyl, oxo, <C{ORS, -C(OYORE, -8O2RE, -SON(R ), -NRC(O)RE,
-C{OINRRY, -NRUC(DYORY, -OC(O)NRRY, NRRY, or C1-Ce alkoxyl, in which each of R® and R
independently 1s H or C1-Cs alkyl;

R’ is —Q%T%, in which Q7 is a bond, C{(O)NRE, or NR°C(0O), R® being H or C1-Cs alkyl and
T?%is 5- to 10-membered hetercaryl or 4- to 12-membered heterocycloalkyl, and wherein the 5- to
10-membered hetercaryl or 4- to 12-membered heterocycloalkyl is optionally substituted with one
or more —(*-T°, wherein each ¥’ independently is a bond or C1-Cz alkylene linker each optionally
substituted with one or more of halo, cyano, hydroxyl, or C1-Cs alkoxy, and each T® independently
is selected from the group consisting of H, halg, cyano, Ci-Ce alkyl, C2-Cs alkenyl, Co-Co alkynyl,
(3-Cs cycloalkyl, Co-Cio arvi, 4- to 7-membered heterocycloalkyl containing 1-4 heteroatoms
selected from N, O, and S, 5- to 6-membered heteroaryl, OR!, C(O)RE, C{OYORE, OC(OIR],
S{ORRE NRR2, OC(OINRIRE, NRIC(O)YORE, C(OINRIRE, and NRIC(O)R®, each of Rf and R®
independently being H, C3-Cs cycloalkyl, or Ci-Ce alkyl optionally substituted with C3-Cs
cycloalkyl, in which the C3-Cs cycloalkyl, Ce-Cio aryl, 4- to 7-membered heterocycloalky! or 5- to
6-membered heteroaryl 1s optionally substituted with one or more halo, cyano, hydroxyl, Ci-Ce
alkyl, C2-Cs alkenyl, C2-Ce alkynyl, or C1-Cs alkoxy; or —(°-T° is oxo;

R® is H or C1-Cs alkyl;

R” is ~Q*-T*, in which Q% is a bond or C1-Cs alkylene, C2-Cs alkenylene, or C2-Cs
alkynylene linker each optionally substituted with one or more of halo, cyano, hydroxyl, or Ci-Cs
alkoxyl, and T* is H, halo, ORY NRIR! NREC(OR!, C{OINRIR!, C(ORY C{OYORE,
NRC(O)OR!, OC(OINRR!, S{O)RRY S(ORNRR', or R™, in which each of R” and R
independently is H or C1-Cs alkyl, and R®? is C3-Cx cycloalkyl, Cs-Cio aryl, 4- to 12-membered
heterocycloalkyl containing 1-4 heteroatoms selected from N, O, and §, or a 5- to 10-membered
heteroaryl, and R is optionally substituted with one or more —Q°-T°, wherein each (°
independently is a bond or C1-Cs alkylene linker each optionally substituted with one or more of
halo, cyano, hydroxyl, or C1-Cs alkoxy, and each T° independently is selected from the group
consisting of H, halo, cvano, Ci-Ce alkvl, Co-Ce altkenyl, C2-Ce alkynyl, C3-Cs cycloalkyl, Ce-Cio
aryl, 4- to 7-membered heterocycloalky! containing 1-4 heteroatoms selected from N, O, and S, 5-

to 6-membered heteroaryl, OR/, C(O)R/, C(OYOR!, OC{OR!, S(0O1R, NR/RY, QC(O)NRRE,
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NR/C(O)ORK, C(OMNR'RY, and NRIC(O)RY, each of R and RF independently being H or C1-Cs
alkyl; or —-Q°-T7 is oxo;

R is halo, Ci-Ce alkyl, C2-Cs atkenyl, C2-Cs alkynyl, C3-Cs cycloalkyl, or 4- to 12-
membered heterocycloalkyl containing 1-4 hetercatoms selected from N, O, and S, wherein each
of the Ci-Cs alkyl, C2-Co alkenyl, C2-Co alkynyl, C35-Cs cycloalkyl, and 4- to 12-membered
heterocycloalkyl is optionally substituted with one or more halo, cyano, hydroxyl, oxo, amino,
mono- or di- alkylamine, Ci-Cs alkyl, C2-Co alkenyl, C2-Cs alkynyl, C1-Ce alkoxy, C(OINRRY, or
NRIC(ORY,

R'" and R together with the carbon atom to which they are attached form a C3-C2
cycloalkyl or 4- to 12-membered heterocycloalkyl containing 1-4 hetercatoms selected from N, O,
and S, wherein the C3-Ciz cycloalky! or 4- to 12-membered heterocycloalkvl ts optionally
substituted with one or more of halo, Ci-Cs alkyl, Cr-Cs alkenyl, C2-Co alkynyl, hydroxyl, oxo,
amino, mono- or di- alkylamino, or Ci1-Cs alkoxyl; and

RY is H, halo, cyano, or ~OR®.

[007]1  Subsets of the compounds of Formula (I0) include those of Formulae (10a)-(101):

R R’ (10c), R~ R’ (10d),
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(10e), R R’ (100,

(0k), ‘ ' (101,
and tautomers thereof, and pharmaceutically acceptable salts of the compounds and the tautomers.

[008] Subsets of the compounds of Formula (I0) include those of Formulae (10a7)-(1017):

(10b"),

(10d’),
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and tautomers thereof, and pharmaceutically acceptable salts of the compounds and the tautomers.

(0091 Subsets of the compounds of Formula (I} include those of Formulae (Ta)-(I1):

9
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and tautomers thereof, and pharmaceutically acceptable salts of the compounds or the tautomers.
[010]

Subsets of the compounds of Formula (I) include those of Formulae (Ia” (11"}

10
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T
R?

R ),
and tautomers thereof, and pharmaceutically acceptable salts of the compounds or the tautomers.
(0111  Subsets of the compounds of Formula (JI0) include those of Formulae (H0a) and (HOb):

R

rRE RY
‘ N
Xf) R'M
X? / )(5 R']‘?
X7 e ol
RB \ \ n 7 E
2 & |
i}ia N X R | y /\\:\\ e . L
R” {(110a), R" N X RY(10b),
and tautomers thereof, and pharmaceutically acceptable salts of the compounds or the tautomers.

[012] Subsets of the compounds of Formula (10} include those of Formulae (I110a) and (1I0b):

R13 R13

OR® \

RE N ®S N L3
\N_<\ | A \s\.ﬁ<‘g i A

Pg/ N = / N P
2 XG Xl’a R7

R ([li0a), ¥ 1110b),
) |

and tautomers thereot, and pharmaceutically acceptable salts of the compounds or the tautomers.

[y
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{0131 Subsets of the ccmpcunds of Formula (IV0) include those of Formulae (I\/’Oa) and (IVOb):

2,

(IV0a), (TVOb),

Z
.«_

and tautomers thereof, and pharmaceutically acceptable salts of the compounds or the tautomers.
[014] Subsets of the compounds of Formula (II) include those, wherein (i) each of X°, X% and X’
is CH; (ii) at least one of X°, X® and X7 is N; or (iii} at most one of X°, X® and X" is N, and
tautomers thereof, and pharmaceutically acceptable salts of the compounds or the tautomers.

[015] Subsets of the compounds of Formula (111} include those, wherein (i) each of X° and X° is
CH; (i1) each of X° and X% is N; or (iii) one of X° and X°® is CH and the other is CH, and tautomers
thereof, and pharmaceutically acceptable salts of the compounds or the tautomers.

[016] In some embodiments, one or more of the compounds disclosed herein are selective
inhibitors of EHMTZ2. In some embodiments, one or more of the compounds disclosed herein
inhibit EHMT2 with an enzyme inhibition 1Cso value of about 1 uM or less, about 500 nM or less
about 200 nM or less, about 100 nM or less, or about S0 oM or less.

[017] In some embodiments, one or more of the compounds disclosed herein inhibit a kinase
with an enzyme inhibition ICso value of about 100 nM or greater, 1 uM or greater, 10 pM or
greater, 100 uM or greater, or 1000 uM or greater.

[018] In some embodiments, one or more of the compounds disclosed herein inhibit a kinase
with an enzyme inhibition ICso value of about 1 mM or greater.

[019] In some embodiments, one or more of the compounds disclosed herein inhibit a kinase
with an enzyme inhibition ICso value of 1 uM or greater, 2 uM or greater, 5 uM or greater, or 10
uM or greater, wherein the kinase is one or more of the following: AbL AurA, CHK1, MAP4K,
IRAK4, JAK3, EphA2, FGFR3, KDR, Lck, MARK 1, MNK2, PKCb2, SIK, and Src.

[020] Also provided herein are pharmaceutical compositions comprising one or more
pharmaceutically acceptable carriers and one or more compounds of any of the Formulae
disclosed herein, such as Formulae (I0)-(1V0) and Formulae (I)-(111} described heretn.

10211  Another aspect of this disclosure 1s a method of preventing or treating an EHMT-mediated
disorder. The method includes administering to a subject 1n need thereof a therapeutically
effective amount of a compound of any of the Formulae disclosed herein, such as Formulae (10)-

(IV0) and Formulae (D-(I11), or a tautomer thereof, or a pharmaceutically acceptable salt of the
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compound or the tautomer. The EHMT-mediated disorder is a disease, disorder, or condition that
is mediated at least in part by the activity of EHMT1 or EHMT2 or both. In one embodiment, the
EHMT-mediated disorder is a blood disease or disorder. In certain embodiments, the EHMT-
mediated disorder is selected from proliferative disorders {(e.g., cancers such as leukemia,
hepatocellular carcinoma, prostate carcinoma, and lung cancer), addiction {(e.g., cocaine
addiction), and mental retardation.

(0221 Unless otherwise stated, any description of a method of treatment includes use of the
compounds to provide such treatment or prophylaxis as 1s described herein, as well as use of the
compounds to prepare a medicament to treat or prevent such condition. The treatment includes
treatment of human or non-human animals including rodents and other disease models. Methods
described herein may be used to identify suitable candidates for treating or preventing EHMT-
mediated disorders. For example, the disclosure also provides methods of identifying an inhibitor
of EHMT1 or EHMT?Z or both.

[023] For example, the EHMT-mediated disease or disorder comprises a disorder that is
associated with gene silencing by EHMT1 or EHMT2, ¢.g., blood diseases or disorders associated
with gene silencing by EHMT2.

[024] For example, the method comprises the step of administering to a subject having a disease

or disorder associated with gene silencing by EHMT1 or EHMT2 a therapeutically effective
amount of one or more compounds of the Formulae described herein, wherein the compound(s)
inhibits histone methyltransferase activity of EHMT1 or EHMT?2, thereby treating the disease or
disorder.

[025] For example, the blood disease or disorder is selected from the group consisting of sickle
cell anemia and beta-thalassemia.

[026] For example, the blood disease or disorder 13 hematological cancer.

[027] For example, the hematological cancer is acute myeloid leukemia (AML} or chronic
tymphocytic teukemia (CLL).

[028] For example, the method further comprises the steps of performing an assay to detect the
degree of histone methylation by EHMT1 or EHMTZ in a sample comprising blood cells from a
subject in need thereof.

[029] In one embodiment, performing the assay to detect methylation of H3-K9 in the histone
substrate comprises measuring incorporation of labeled wethyl groups.

[030] In one embodiment, the labeled methyl groups are isotopically iabeled methyl groups.

13



WO 2018/118842 PCT/US2017/067192

(0311 In one embodiment, performing the assay to detect methylation of H3-K9 in the histone
substrate comprises contacting the histone substrate with an antibody that binds specifically to
dimethylated H3-K9.

0321 Sull another aspect of the disclosure ts a method of inhibiting conversion of H3-K9 to
dimethylated H3-K9. The method comprises the step of contacting a mutant EHMT, the wild-type
EHMT, or both, with a histone substrate comprising H3-K9 and an effective amount of a
compound of the present disclosure, wherein the compound inhibits histone methyltransferase
activity of EHMT, thereby inhibiting conversion of H3-K9 to dimethylated H3-K9.

[033] Further, the compounds or methods described herein can be used for research (e.g.,
studying epigenetic enzymes) and other non-therapeutic purposes.

[034] In some aspects, the present disclosure provides a compound disclosed herein for use in
preventing or treating a blood disorder via inhibition of a methyltransferase enzyme selected from
EHMT1 and EHMT2.

[035] In some aspects, the present disclosure provides a compound disclosed herein for use in
preventing or treating a cancer via inhibition of a methyltransferase enzyme selected from EHMTI
and EHMTZ2.

[036] In some aspects, the present disclosure provides use of a compound disclosed herein in
manufacture of a medicament for preventing or treating a blood disorder via inhibition of a
methyltransferase enzyme selected from EHMT1 and EHMT2.

[037] In some aspects, the present disclosure provides use of a compound disclosed herein in
manufacture of a medicament for preventing or treating a cancer via inhibition of a
methyltransferase enzyme selected from EHMTT and EHMT2.

[038] Unless otherwise defined, all technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary skill in the art to which this disclosure
belongs. In the specification, the singular forms also include the plural unless the context clearly
dictates otherwise. Although methods and materials similar or equivalent to those described
herein can be used in the practice or testing of the present disclosure, suitable methods and
materials are described below. All publications, patent applications, patents and other references
mentioned herein are incorporated by reference. The references cited herein are not admitted to be
prior art to the claimed invention. In the case of conflict, the present specification, including

definitions, will control. In addition, the materials, roethods and examples are iHustrative only and
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are vot intended to be hmiting. To the case of contlict between the chemical structures and names
of the compounds disclosed herein, the chemical structures will control,
10391 Gther features and advantages of the disclosure will be apparent from the following

detaiied description and claims.

DETAILED DESCRIPTION
[0401 The present disclosure provides novel amine-substituted heterocyclic compounds,
synthetic methods for making the compounds, pharmaceutical compositions containing them and
various uses of the compounds.
(0411 In one aspect, the compounds disclosed herein may be used to treat a blood disorder, e.g.,
sickle-cell anemia {(i.e., sickle-cell disease). Non-limiting examples of sickle-cell anemia forms
that may be treated using the conternplated compounds include hemoglobin S8 disease,
hemoglobin SC disease, hemoglobin SB° thalassemia disease, hemoglobin SB” thalassemia
disease, hemoglobin 8D disease, and hemoglobin SE disease.
[042]  Without wishing to be bound by any theory, 1t 1s believed that sickle-cell anenua describes
a group of inherited red blood cell disorders in which at least some of the red blood cells of a
subject having sickle-cell anemia contain hemoglobin § ("HbS”). Hemoglobin S is a mutated,
abnormal form of adult hemoglobin, Without wishing to be bound by any theory, it is believed
that the contemplated compounds may treat sickle cell anemia by inducing fetal hemoglobin
{“HbF"") expression. See, e.g., Renneville ef al,, Blood 126{16). 19301939, 2015, the content of
which is incorporated herein by reference in its entirety.
[043] In some embodiments, one or more complications of sickle-cell anemia may be treated or
prevented using the contemplated compounds disclosed herein. Non-limiting examples of
complications that may be treated or prevented using the contemplated compounds include anemia
{e.g., severe anemia), hand-foot syndrome, splenic sequestration, delayed developmental growth,
eye disorders {¢.g., vision loss caused by, e.g., blockages in blood vessels supplying the eyes), skin
ulcers (e.g., leg ulcers), heart disease, chest syndrome {e.g., acute chest syndrome}), priapism, and
pain.

{0441 The present disclosure provides compounds of any of Formulae (I0}-{(1V0) below:
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R (V0),
or a tautomer thereof, or a pharmaceutically acceptable salt of the compound or the tautomer,
wherein

Xtis Nor CR%

X?is N or CRY:

X3 is N or CR*

X*is N or CR®;

X is Nor CH;

X% is Nor CRY,

X"is N or CH;

X% is NRY or CRYRY,

one of X' and X independently is NR®R®, and the other is R'";

B is Co-Cro aryl or 5- to 10-membered hetercaryl optionally substituted with one or more
RS

R'is H or C1-Cy alkyl;
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each of R?, R%, RY,
eyano, C1-Ce alkoxyl, Ce-Cro aryl, OF, NRIR®, C(O)NR'R®, NRUC(O)RY, C(0)OR?, OC(OIRY,
OC(OINRIR®, NR2C(OYOR?, C3-Cs cycloalkyl, 4- to 7- membered heterocycloalkyl, 5- to 6-

and R’ independently is selected from the group consisting of H, halo,

membered hetercaryl, C1-Ce alkyl, C2-Ce alkenyl, and C2-Cs altkynyl, wherein the Cs-Cro arvl, Us-
Cz cycloalkyl, 4- to 7- membered heterocycloalkyl, 5- to 6-membered heteroaryl, Ci-Cos alkoxyl,
Ci1-Co alkyl, Ca-Cs alkenyl, and C2-Cs alkynyl, are each optionally substituted with one or more of
halo, OR? or NRR®, in which each of R® and R” independently is H or C1-Cs alkyt;

R%1s —QNT! in which Q' is a bond, or C1-Cs alkylene, C2-Cs alkenylene, or C2-Cs
alkynviene linker each optionally substituted with one or more of halo, cyane, hydroxvl, oxo, or
C1-Cs alkoxyl, and T! is H, halo, cyano, or R% in which R is C3-Cs cycloalkyl, phenyl, 4- to 12-
membered heterocycloalkyl containing 1-4 heteroatoms selected from N, (3, and §, or a 5- or 6-
membered heteroaryl and R is optionally substituted with one or more of halo, C1-Cs alkyl, Cz-
Cs alkenyl, C2-Cs alkynyl, hydroxyl, oxo, -C{OYRE, -C(O)YOR®, -SO2R®, -SON(R)2, -NRC(O)RY,
C{OINRRY -NREC(OYORY, -OC(O)NRRY, NRERY, or C1-Ce alkoxyl, in which each of R® and R¢
independently is H or C1-Cs alkyl;

R’ is -Q*T? in which Q° is a bond, C{O)NR®, or NR*C{0), R® being H or C1-Cs alkyl and
T?is 5- to 10-membered heteroaryl or 4- to 12-membered heterocycloalkyl, and wherein the 5- to
10-membered hetercaryl or 4- to 12-membered heterocycloalkyl is optionally substituted with one
or more —Q°-T°, wherein each Q° independently is a bond or Ci1-Cs alkylene linker each optionally
substituted with one or more of halo, cyano, hydroxyi, or C1-Cs alkoxy, and each T7 independently
i3 selected from the group consisting of H, halo, cyano, Ci-Cs alkyl, C-Cs alkenyl, Ci-Co alkynyl,
C3-Cs cycloalkyl, Cs-Cio aryl, 4- to 7-membered heterocycloalkyl containing 1-4 heteroatoms
selected from N, O, and S, 5- to 6-membered heteroaryl, ORY, C(O)R', C(OYOR!, OC(ORY,
S(ORRE NRIR®, OC(O)NRIR®, NRIC(OYORE, C(OINRIRE, and NRIC(O)R®, each of Rf and R?
independently being H, C3-Cz cycloalkyl, or Ci-Co alkyl optionally substituted with C3-Cs
cycloalkyl, in which the C3-Csg cycloalkyl, Ce-Cio aryl, 4- to 7-mermbered heterocycloalkyl or 5~ to
6-membered heteroaryl is optionally substituted with one or more halo, evano, hydroxyl, Ci1-Ce
alkyl, C2-Cs alkenyl, C2-Cs alkynyl, or Ci-Cs alkoxy; or —-Q*-T7 is oxo;

R*is H or C1-Cs alkyl;

R’ is -Q*T*, in which Q* is a bond or Ci-Cs alkylene, C2-Cs alkenylene, or C2-Cs
alkyunylene linker each optionally substituted with one or more of halo, cyano, hydroxyl, or C1-Ce

alkoxyl, and T*is H, halo, OR" NR"R!, NRPC(OR}), C{OINR R, C(OIRY, C(OYORY,

et
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NREC(O)OR!, OC(OINR'R!, S(ORRY S(ORNRIR!, or R®, in which each of R" and R!
independently is H or Ci-Cs atkyl, and R? is C3-Cx cycloalkyl, Ce-Cio aryl, 4- to 12-membered
heterocycloalkyl containing 1-4 heteroatoms selected from N, O, and S, or a 5- to 10-membered
heteroaryl, and R™ is optionally substituted with one or more ~Q°-T?, wherein each (°
independently 1s a bond or Ci-C; alkylene linker each optionally substituted with one or more of
halo, cyane, hydroxyl, or C1-Cs alkoxy, and each T° independently is selected from the group
consisting of H, halo, cvano, Ci-Ce alkyl, Ci2-Cs atkenyl, C2-Cs alkynyl, C3-Cx cycloalkyl, Ce-Cio
aryl, 4- to 7-membered heterocycloalkyl containing 1-4 hetercatoms selected from N, 0, and S, S-
to 6-membered heteroaryl, OR/, C(OIRJ, C{OYOR!, OC(O)R!, S{(ORR, NRIRY OC(OINR/RFK,
NRIC(OYORY, C(O)NR/RK, and NRIC(O)RY, each of R} and R¥ independently being H or C1-Cs
alkyl; or —-Q°-T7 is oxo;

R is halo, Ci-Ce alkyl, C2-Cs atkenyl, C2-Cs alkynyl, C3-Cs cycloalkyl, or 4- to 12-
membered heterocycloalkyl containing 1-4 hetercatoms selected from N, O, and S, wherein each
of the Ci-Cs alkyl, C2-Co alkenyl, C2-Co alkynyl, Cs5-Ce cycloalkyl, and 4- to 12-membered
heterocycloalkyl is optionally substituted with one or more halo, cyano, hydroxyl, oxo, amino,
mono- or di- alkylamine, Ci-Cs alkyl, C2-Co alkenyl, C2-Cs alkynyl, C1-Ce alkoxy, C(OINRRY, or
NRIC(ORE,

R and R* together with the carbon atom to which they are attached form a C3-C2
cycloalkyl or 4- to 12-membered heterocycloalkyl containing 1-4 hetercatoms selected from N, O,
and S, wherein the C3-Ciz cycloalkyl or 4- to 12-membered heterocycloalkyl is optionally
substituted with one or more of halo, Ci-Cs alkyl, Cr-Cs alkenyl, C2-Co alkynyl, hydroxyl, oxo,
amino, mono- or di- alkylamino, or C1-Cs alkoxyl;

RYis H, Ci-Cs alkyl, C2-Ce alkenyl, C2-Cs alkynyl, C5-Ci2 cycloalkyl, or 4-to 12-
membered heterocycloalkyl containing 1-4 heteroatoms selected from N, O, and §; and

R!'*is H, halo, cyano, P(O)R'R™, C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, C3-Cu2
cycloalkyl, 4- to 7- membered heterocycloalkyl, 5- to 6-membered heteroaryl, or ~OR®,
wherein the C1-Cs alkyl, C2-Cs alkenvl, or C2-Cs alkynyl is optionally substituted with one or
more of halo or OR®, and each of R! and R™ independently is C1-Cs alkyl; and

RY7is H, halo, cyano, or ~OR®.

10451 The present disclosure also provides compounds of any of Formulae (I}-(1I) below:
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(I,
or a tautomer thereof, or a pharmaceutically acceptable salt of the compound or the tautomer.
[046] The compounds of the Formulae disclosed herein, such as Formulae (10)-(FV0}) and
Formulae (D-(I11) may include one or more of the following features when applicable.
[047]1 In some embodiments, the compound is of Formula (1110), in which X% is NRY.
(048] In some embodiments, RV is H, C1-Cs alkyl, C3-Cr2 cycloalkyl (e.g., C3-Cs cycloalkyl), or
4- to 12-membered heterocycloalkyl (e.g., 4- to 7-membered heterocycloalkyl} containing 1-4
heteroatoms selected from N, O, and S (e.g., azetidinyl, oxetanyl, thietanyl, pyrrolidinyl,
imtdazolidinyl, pyrazolidinyl, oxazolidinyl, isoxazolidinyl, triazolidinyl, tetrahyrofuranyl,
pipenidinyl, 1,23 6-tetrahydropyridinyl, piperazinyl, tetrahydro-2H-pyranyl, 3,6-dihydro-2H-
pyranyl, tetrahydro-2H-thiopyranyl, 1,4-diazepanyl, 1,4-oxazepanyl, morpholinyl, ete.}
[049] In some embodiments, R'? is C3-Cs alkenyl or C2-Cs alkynyl.
[050] Insome embodiments, the compound is of Formula (11I0), in which X% is CRIRY
[051] In some embodiments, the compound is of Formula (10), (110}, or (IV0), in which R" is H,
halo, or C1-Cs alkyl.
[052] In some embodiments, the compound is of Formula (10}, (110}, or (IV0), in which R is
C2-Co alkenyl or Ca-Cs alkynyl.
[0531 In some embodiments, the compound is of Formula (10}, (10}, or (IV0), in which R* s
OR®.

[054] In some embodiments, R is H.
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[055] Insome embodiments, R is halo (e.g., F, Cl, Br, or I). In some embodiments, R is F.
in some embodiments, R is Cl. In some embodiments, R is Br. In some embodiments, R*is L.
[056] In some embodiments, R is cyano.

[057] In some embodiments, R' is P(O)R'R™, wherein each of R' and R™ independently is Ci-
Cs alkyl {e.g.. each of R! and R™ is CH3).

[058] Insome embodiments, R™ is C1-Cs alkyl optionally substituted with one or more of halo
or OR® In some embodiments, R' is C1-Cs alkyl (e.g., CH3). In some embodiments, R' is Ci-Ce
alkyl substituted with one or more halo {e.g., CF3). In some embodiments, R* is C1-Cs alky!
substituted with one or more OR®. In some embodiments, R1* is C1-Cs alkyl substituted with one
or more OCHa.

[0591 In some embodiments, R™ is C3-Cn cycloalkyl (e.g, cyclopropyl, cyclobutyl,
cyclopentyl, or cyclohexyl}.

[060] In some embodiments, R is 4- to 7- membered heterocycloalkyl (e g., oxetanyl, or
tetrahydrofuranyl}.

[061] Insome embodiments, R is 5- to 6-membered heteroaryl {e.g., isoxazolyl}.

[062] Insome embodiments, R is -OR’ {e.g., OCH3).

[063] In some embodiments, R¥ i H.

[064] In some embodiments, R' is halo (e.g., F, Cl, Br, or I). In some embodiments, R¥ is F.
In some embodiments, R'® is Cl. In some embodiments, R is Br. In some embodiments, R is L
[065] In some embodiments, R" is cyano.

[066] In some embodiments, R is -OR® (e.g., OCH3).

[067] In some embodiments, the compound is of Formula (I0) or a tautomer thereof, or a
pharmaceutically acceptable salt of the compound or the tautomer.
[068] In some embodiments, at least one of X', X%, X% and X*is N.

[069] In some embodiments, X! and X° are N. In some embodiments, X? is CR? and X' is CR®.
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[070] In some embodiments, R

> : 5

(0711 In some embodiments,

R5

LA

(0721 In some embodiments, ning B 15 Co-Cio aryl or 5- to 10-membered heteroaryl.

f073] In some embodiments, ring B is Co-Cio aryl or 5- to 10-membered heteroaryl substituted
with one or more R,

[074] In some embodiments, ring B is Co-Cio aryl or 5- to 10-membered hetercaryl substituted
with one RY.

[075] In some embodiments, ring B is Ce~Cio aryl or 5- to 10-membered heteroaryl substituted

R4
&,
R ¢

with two or more R,

[076] In some embodiments,

N L R /Ni
N R N
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(0771 In some embodiments,

[078] In some embodiments, the compounds of Formula (I0) include those of any of

Formulae (I0a)-(101):

e e
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R’ (10e), R° R’ (10f),

R’ (10h),

REOR g ok, ROR g (101
and tautomers thereof, and pharmaceutically acceptable salts of the compounds and the tautomers.
(0791 In some embodiments, the compounds of Formula (I0) include those of any of
Formulae (10a”)-(1017):

R R®
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and tautomers thereof, and pharmaceutically acceptable salts of the compounds and the tautomers.
[080] In some embodiments, Rt is Ci-Cy alkyl. In some embodiments, R} is methyl. In some
embodiments, R is H.

[081] Insome embodiments, R is C1-Cs alkyl. In some embodiments, R? is methyl. In some
embodiments, R is H.

[082] In some embodiments, R’ is Ci-Cs alkyl. In some embodiments, R® is methyl.

[083] In some embodiments, R® is Ci-Cs alkyl. Tn some embodiments, R® is methyl. In some
embodiments, R®is H.

[084] Insome embodiments, R” is —Q*-T¢, in which Q" is C1-Cs alkylene, and T is H. In some
time, R” is methyl.

[085] In some embodiments, R7 is —Q>-T%, in which Q% is a bond or C{O)NRE, and T? is 5- to 10-
membered heteroaryl or 4- to 12-membered heterocveloalkyl, wherein the 5- to 10-membered
heteroaryl or 4- to 12-membered heterocycloalkyl is optionally substituted with one or more —(Q°-
T

[086] In some embodiments, R’ is ~Q*T% in which Q% is a bond, and T? is 5- to 10-membered
heteroaryl or 4- to 12-membered heterocycloalkyl, wherein the 5- to 10-membered hetercaryl or 4-

to 12-membered heterocyclioalky! is optionally substituted with one or more ~Q*-T°.
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[0871 Insome embodiments, R7 is —-Q%-T2, in which Q?is a bond, and T? is 5- to 10-mernbered
heteroaryl, wherein the 5- o 10-membered heteroaryl is optionally substituted with one or more

Q';"Tz.

= N P N

088 y . A § > [;:N—§ = L N_%g
10881 In some embodiments, T” is selected from , , , = ,

@’Q;,N\ HNT HN = % M ==
ONH - /> ;{J:B Q—é Q—i AN, g}—i
s , N , N , N N N ,
Bt 5 D3
Sy ?)\ Ny
@M%%

substituted with one or more —Q°-T°.

_NH ){[/
[089] In some embodiments, T2 is selected tmm % '}{L , and tautomers

thereof, each of which is optionally substituted with one or more ~Q*-T°

and tautomers thereof, each of which is optionally

- \N
[090] In some embodiments, T is L/ * optionally substituted with one or more —Q°-T°.

v o
N-g N
R/ E T Lm—g

[091] In some embodiments, T is

\

== optionally substituted with one or more —Q*-T°.

[092] Insome embodiments, T° is
oY o
o G
Q

3

(093] In some embodiments, T is =T or

[094] In some embodiments, T? is optionally substituted with one or more —Q°-T7.
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[095] Insome embodiments, T° is Q ~T° or .

[096] In some embodiments, each (° independenﬂy is a C1-C3 alkylene linker, and each T°

independently is selected from the group consisting of ORY, C(OR!, C{OYOR!, OC({ORE, S{ORR’,

NRIRE, OC(OINRRE, NRIC(OYORS, C(OINRRRE, and NRIC(O)RE, each of R and RS

independently being H, C3-Cs cycloalkyl, or Ci-Cs alkyl optionally substituted with C3-Ca

cycloalkyl, in which the C3-Cs cycloalkyl, Ce-Cio aryl, 4~ to 7-membered heterocycloalkyl or 5-to

o-membered heteroaryl is optionally substituted with one or more halo, cyano, hydroxyl, Ci-Cs

alkyl, C1-Cs alkenyl, C2-Ce alkynyl, or Ci-Cs alkoxy.

[097] In some embodiments, each Q7 independently is a C1-Cs alkylene linker, and each T°

independently is NRIR2, each of Rf and R® independently being H, C3-Cz cycloatkyl, or C1-Cs
alkyl optionally substituted with C3-Cs cycloalkyl, in which the C3-Ce cycloatkyl, Co-Curo aryl, 4-

to 7-membered heterocycloalkyl or 5- to 6-membered heteroaryl is optionally substituted with one

or more halo, cyano, hydroxyl, C1-Cs alkyl, C2-Ce alkenyl, Co-Ce alkynyl, or Ci-Cs alkoxy.

(098] In some embodiments, each Q° independently is a C1-C3 alkylene linker, and each T’

independently is NRIR2, each of Rf and R? independently being H or C1-Cs alkyl.

[099] In some embodiments, each Q% independently is a C1-Cs alkylene linker, and each T°

independently is NR'RE, each of Rf and R® independently being H or methyl.

[0100] In some embodiments, each Q7 independently is a C1-Cs alkylene linker, and each T°

independently is NHCHa.

[0101] In some embodiments, each (O° independently is methylene, and each T° independently is

NHCH:.

/N\ \N N /N\
RO W Oy
{0102} In some embodiments, R7 is ~ , = ; HN-—
¢ 2 ;{f
NH )g/\/ . NH
HN“““

L or
[0103] In some embodiments, R' is H, halo, or ~OR®.
[0104] In some embodiments, R™ is halo or -OR®.

[0105] In some embodiments, R is H.
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[0106] In some embodiments, R is halo. In some embodiments, R is F. In some
embodiments, R is Cl. In some embodiments, R is Br. In some embodiments, R is 1.

[0107] In some embodiments, R is -OR®. In some embodiments, R® is —<Q-T!, in which Q' is a
C1-Cs alkylene linker, and T'is H. In some embodiments, R® is ~Q'-T!, in which Q! is methylene,
and T' is H. In some embodiments, R'* is -OCH:.

[0108] In some embodiments, R™ is H or halo.

[0109] In some embodiments, R" is H.

[0110] In some embodiments, RY is halo. In some embodiments, R is F. In some
embodiments, RV is Cl. In some embodiments, R'® is Br. In some embodiments, R? is L.

[0111] In some embodiments, R' is halo or -OR®, and R' is H or halo.

[0112] In some embodiments, R' is halo, and RY is H. In some embodiments, R is F, and R®
is H. In some embodiments, R is CI, and R is H. In some embodiments, R'* is Br, and R is
H. In some embodiments, R is [, and R is H.

[0113] Insome embodiments, R is-OR® and R is H. In some embodiments, R" is -OCH;,
and R is H.

[0114] In some embodiments, R™ is halo, and R" is halo. In some embodiments, R is F, and
R¥is F. In some embodiments, RY 1s Cl, and R is F. In some embodiments, R' is Br, and R®
is F. In some embodiments, R s 1, and RV is F. In some embodiments, R¥ is F, and RP is CL.
In some embodiments, R'* is Cl, and R’ is Cl. In some embodiments, R is Br, and R is Cl. In
some embodiments, R*is [, and R is Cl. In some embodiments, R is F, and RY is Br. In some
embodiments, R'*is Cl, and RY" is Br. In some embodiments, R is Br, and RY is Br. In some
embodiments, R is I, and R" is Br. ln some embodiments, R*is F, and RP is 1. In some
embodiments, R is C1, and R is I In some embodiments, R¥ is Br, and R® is 1. In some
embodiments, R is5 1, and R is L

[0115] In some embodiments, R* is ~OR® and RY is halo. In some embodiments, R'* is -OCH;,
and RP is halo. In some embodiments, R is -OCH;s, and RP is F. In some embodiments, R is -
OCH:, and R is CL In some embodiments, R is -OCH3, and RY is Br. In some embodiments,
R"is -OCH;, and RP is L

[0116] In some embodiments, the compound is of Formula (1}, or a tautomer thereof, or a
pharmaceutically acceptable salt of the compound or the tautomer.

[0117] In some embodiments, ring B is phenyl or 6-membered heteroaryl {e.g., pynidyi or

pyrimidyl}.

3
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[0119] In some embodiments, ring B is phfcnyi or 6-membered hetercary! (e.g., pyridyl or
pyrimidyl) optionally substituted with one or more R,
[0120] In some embodiments, ring B is phenyl or 6-membered hetercary! {e.g., pyridy! or

pyrimidyl) optionally substituted with one RY.

OR
(\Rﬁ N

\
kB ) k’\(LR
ST /

[0121] In some embodiments,

[0122] In some embodiments, the compounds of Formula (I) inchude those of any of Formulae

(fay-(11):



WO 2018/118842 PCT/US2017/067192

#OR g w, & K o« M,

and tautomers thereof, and pharmaceutically acceptable salts of the compounds or the tautomers.
[0123] In some embodiments, the compounds of Formula (I} inchude those of any of Formulae

(Fa’y-(Ii"):
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R RORP (1),

and tautomers thereof, and pharmaceutically acceptable salts of the compounds or the tautomers.

[0124] In some embodiments, the compound is of Formula (110} or a tautomer thereof, or a
pharmaceutically acceptable salt of the compound or the tautomer.
[0125] In some embodiments, the compounds of Formula (II0) include those of any of

Formulae (110a} and (110b):
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R?Q
RY R
. N
b &4 R14
X ed x& R4
I Y
R%N \\N \)(6 &7

§ /\\.::, \\ -

¢} . 10 8 Ri CETOL N
R (Ii0a), R N X {(HOb),

and tautorners thereof, and pharmaceutically acceptable salts of the compounds or the tautomers.
[0126] In some embodiments, the compound is of Formula (II) or a tautomer thereof, or a
pharmaceutically acceptable salt of the compound or the tautomer.

[0127] In some embodiments, the compound is of Formula (11} include those of any of

Formulae (Ia) and (I1b):

R']C‘ 5 9
6 RY R
PN SR XS _ORS
PN
RE N TN o
N N X® R N N i
R (IIoa), R"® "N Xe R (H0b),

and tautorners thereof, and pharmaceutically acceptable salts of the compounds or the tautomers.

[0128] In some embodiments, the compound is of Formula (110} or a tautomer thereof, or a
pharmaceutically acceptable salt of the compound or the tautomer.
[0129] In some embodiments, the compounds of Formula (IHO0) include those of any of

Formulae (1102} and (1[I0b):

R‘IS R13

Re \\N x5 oRs 8 \N X3 CHs

\N_< | = \N_< i

/N e /N >

R N X8 R7 (II0a), ® N X R (11I0b), and tautomers thereof,

and pharmaceutically acceptable salts of the compounds or the tautomers.

[0130] In some embodiments, the compound is of Formula (It} or a tautomer thereef, or a
pharmaceutically acceptable salt of the compound or the tautomer.

[0131] In some embodiments, the compound is of Formula (IV0) or a tautomer thereof, or a

pharmaceutically acceptable salt of the compound or the tautomer.
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[0132] In some embodiments, the compounds of Formula (IV0) include those of Formulae

{{V0a) and (IVOb):

x4 R7
=
HR X3 = i HR
/A\& ’ s
N X! OR°
R’ (1V0a), (IVOb), and tautomers

thereof, and pharmaceutically acceptable salts of the compounds or the tautomers.

[0133] In some embodiments, at most one of R? and R® is not H.

[0134] In some embodiments, at least one of R? and R® is not H.

[0135] In some embodiments, RY is H or halo.

[0136] In some embodiments, at most one of R* and R is not H.

[0137] In some embodiments, at least one of R* and R” is not H.

[0138] In some embodiments, R is H, C1-Cs alkyl, or halo.

[0139] In some embodiments, at most one of R* and R” is not H.

[0140] In some embodiments, at feast one of R and R’ is not H.

[0141] In some embodiments, R? is H, Ci-Cs alkyl, or halo.

[0142] In some embodiments, R® is C1-Cs alkyl optionally substituted with one or more of halo,
hydroxyl, or Ci-Cs alkoxyl. In some embodiments, R is unsubstituted C1-Ce alkyl (e.g., methyl or
ethyl}.

[0143] In some embodiments, each of X°, X® and X" is CH.

[0144] In some embodiments, at feast one of X°, X% and X is N.

[0145] In some embodiments, at most one of X°, X% and X' is N.

[0146] In some embodiments, R'" is optionally substituted 4- to 7-membered heterocycloalkyl
containing 1-4 heteroatoms selected from N, O, and § {e.g., azetidinyl, oxetanyi, thietanyl,
pyrrolidinyl, imidazolidinyl, pyrazolidinyl, oxazolidinyl, isoxazolidinyl, triazolidinyl,
tetrahyrofuranyl, piperidinyl, 1,2,3,6-tetrahydropyridinyl, piperazinyl, tetrahydro-2H-pyranyl, 3,6-
dihydro-2H-pyranyl, tetrahydro-2H-thiopyranyl, 1,4-diazepanvl, 1,4-oxazepanyl, morpholinyi,
etc.). In some embodiments, R' is optionally substituted with one or more halo, cyano, hydroxyl,
ox0, amino, mono- or di- alkylamino, C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, C1-Cs alkoxy,

C(OINRIRF, or NRIC(O)R®

Lad
A
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[0147] In some embodiments, R'%is connected to the bicyclic group of Formula (IT) via a carbon-
carbon bond. In some embodiments, R' is connected to the bicyclic group of Formula (1) via a
carbon-nitrogen bond.

[0148] In some embodiments, R' is halo.

[0149] In some embodiments, R'° is optionally substituted Ci-Cs alkyl, C2-Cs alkenyl, or C2-Cs
alkynyl, e.g., optionally substituted with one or more halo, cyano, hydroxyl, oxo, amino, mono- or
di- alkylamino, C1-Cs alkoxy, C{(Q)NRIRY, or NRIC(ORK,

[0150] In some embodiments, R' is C3-Cs cycloalkyl optionally substituted with one or more
halg, cyano, hydroxyl, oxo, amino, mono- or di- alkylamino, C1-Cs alkyl, C2-Cs atkenyl, Ci-Co
alkynyl, Ci-Cs alkoxy, C{ONRRY, or NRIC(O)RE.

[0151] In some embodiments, R is C3-Cs cycloalkyl optionally substituted with C(OINRIRF or
NRIC(ORX.

[0152] In some embodiments, R and R together with the carbon atom to which they are
attached form a 4- to 7-membered heterocycloalkyl containing 1-4 heteroatoms selected from N,
0, and S (e g, azetidinyl, oxetanyl, thietanyl, pyrrolidinyl, imidazolidinyl, pyrazolidinyl,
oxazolidinyl, isoxazolidinyl, triazolidinyl, tetrahyrofuranyl, pipenidinyl, 1,2,3,6-
tetrahydropyridinyl, piperazinyl, tetrahydro-2H-pyranyl, 3,6-dihydro-2H-pyranyl, tetrahydro-2H-
thiopyranyl, 1,4-diazepanyl, 1,4-oxazepanyl, morpholinyl, etc.), wherein the 4- to 7-membered
heterocycloalkyl is optionally substituted with one or more of halo, Ci-Cs alkyl, hydroxyl, oxo,
amino, mono- or di- alkylamino, or C1-Ca alkoxvl.

[0153] In some embodiments, R' and R' together with the carbon atom to which they are
attached form an unsubstituted 4- to 7-membered heterocycloalky! containing 1-4 heteroatoms
selected from N, O, and S {e.g, azetidinyl, oxetanyl, thietanyl, pyrrolidinyl, imidazolidinyl,
pyrazolidinyl, oxazolidinyl, isoxazolidinyl, triazohidinyl, tetrahyrofuranyl, piperidioyl, 1,2,3,6-
tetrahydropyridinyl, piperazinyl, tetrahydro-2H-pyranyl, 3,6-dihydro-2H-pyranyl, tetrahydro-2H-
thiopyranyl, 1,4-diazepanyl, 1,4-oxazepanyl, morpholinyl, etc.).

[0154] In some embodiments, R'! and R'? together with the carbon atom to which they are
attached form a C4-Cs cycloalkyl which is optionally substituted with one or more of halo, C1-Co
alkyl, hydroxyl, oxo, amino, mono- or di- atkylamino, or C1-Cs alkoxyl.

[0155] In some embodiments, R' and R'” together with the carbon atom to which they are
attached form an unsubstituted C4-Cs cycloalkyl,

[0156] In some embodiments, each of X° and X% is CH.
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[0157] In some embodiments, each of X° and X% is N.

[0158] In some embodiments, one of X° and X° is CH and the other is CH.

[0159] In some embodiments, R® is —Q'-T!, in which Q' is a bond or Ci-Cs alkylene linker
optionally substituted with one or more of halo, and T!is H, halo, cyano, or R*, in which R™ is
C3-Cs cycloalkyl, phenyl, 4- to 12-membered heterocycloalkyl containing 1-4 heteroatoms
selected from N, O, and 8, or a 5- or 6-membered heteroaryl and R is optionally substituted with
one or more of hale, Ci-Cs alkyl, C2-Co alkenyl, C2-Ce alkynyl, hydroxyl, oxo, NR°RY, or C1-Cs
alkoxyl.

[0160] In some embodiments, R® is C1-Cs alkyl, C2-Ce alkenyl, or C:-Ce alkynyl, each optionally
substituted with one or more of halo, cyano, hydroxyl, or Ci-Ce alkoxyl.

[0161] In some embodiments, R® is unsubstituted C1-Cs alkyl (e.g., methyl),

[0162] In some embodiments, R7 is —Q>-T%, in which Q% is a bond or C{(O)NRE, and T? is 5- to 10-
membered heteroaryl or 4- to 12-membered heterocveloalkyl, wherein the 5- to 10-membered
heteroary! or 4- to 12-membered heterocycloalkyl is optionally substituted with one or more (-
T

[0163] In some embodiments, (¥ is a bond.

[0164] In some embodiments, QF is CONH or NHCO.

[0165] In some embodiments, T7 is 4- to 12-membered heterocycloalkyl containing 1-4
heteroatoms selected from N, O, and S {(e.g., a 4 to 7-membered monocyclic heterocycloalkyl or 7
to 12-membered bicyclic heterocycloalkyl such as azetidinyl, oxetanyl, thietanyl, pyrrolidinyl,
imidazolidinyl, pyrazolidinyl, oxazolidinyl, 1soxazolidinyl, triazolidinyl, tetrahyrofuranyl,
pipertdinyl, 1,2,3,6-tetrahydropyridinyl, piperazinyl, tetrahydro-2H-pyranyl, 3,6-dihydro-2H-
pyranyl, tetrahydro-2H-thiopyranyl, 1,4-diazepanyl, 1,4-oxazepanyl, 2-oxa-5-

azabicyclo[2.2 11heptanyl, 2,5-diazabicyclof2.2.1 Theptanyl, 2-oxa-6-azaspiro[3 .3 Theptanyl, 2,6-
diazaspiro{3 3theptanyl, morpholinyl, 3-azabicyclo[3.1.0lhexan-3-yl, 3-azabicyclof3.1.0thexanyl,
1,4,5,6-tetrahydropyrrolof3,4-clpyrazoliyl, 3,4,5,6,7.8-hexahydropyrido[4,3-djpyrinmudinyi, 4,5,6,7-
tetrahydro-1H-pyrazolof3,4-clpyridinyl, 5,6,7,8-tetrahydropyridof4,3-d]pyrimidinyl, 2-
azaspiro[3 3 theptanyl, 2-methyl-2-azaspiro{3 3 Theptanyl, 2-azaspiro[3 Snonanyl, 2-methyl-2-
azaspiro|3. Sinonanyl, 2Z-azaspiro[4.5]decanyl, 2-methyl-2-azaspiro[4.5}decanyl, 2-oxa-~
azaspiro| 3. 4Joctanyl, 2-oxa-azaspiro[3 4Joctan-6-yl, and the like), which is optionally substituted

with one or more —Q°-T°.
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[0166] In some embodiments, T2 is 8- to 12-membered bicyclic heterocycloalkyl that comprises a
5~ or 6-membered aryl or hetercaryl ring fused with a non-aromatic ring. In some embodiments,

the 5- or 6-membered aryl or heteroaryl ring is connected to Q7.

[0167] In some embodiments, T is 5~ to 10-membered heteroaryl.

N OHNTE (2 (353
g{;}mﬂ ¢ Q\’f}

[0168] In some embodiments, T* is selected from

ﬁ/Vﬁ; /\/ﬁ /\q/ ;ﬁ(\—«x

xh}

2

x® X2
SVETOR
~x° , X* | and tautomers thereof, each of which is optionally

substituted with one or more ~Q°-T?, wherein X® is NH, O, or §, each of X*, X'°, XV and XY is
independently CH or N, and at least one of 3°, X XM and X2 is N, and ring A is a C5-Cs
cycloalkyl, phenyl, 6-membered heteroaryl, or 4~ to 8-membered heterocycloalkyl containing 1-4

heteroatoms selected from N, O, and S.
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"

-

O O 10

Noo sy N%N NVL”N , and tautomers thereof, each of which is optionally

substituted with one or more —Q*-T°.

[0171] In some embodiments, each Q° independently is a bond or C;-C5 alkylene linker each
optionally substituted with one or more of halo, cyano, hydroxyl, or Ci-Cs alkoxy.

[0172] In some embodiments, each T° independently is selected from the group consisting of H,
C1-Cs alkyl, C3-Cs cycloatkyl, 4- to 7-membered heterocycloalkyl, OR!, C(O)RY, C(O)YOR!, NRIR#
C(OINRIRE

, and NR'C(OIRE, in which the Cs-Ce cycloalky! or 4- to 7-membered heterocycloalkyl
is optionally substituted with one or more halo, cyano, hydroxyl, C1-Cs alkyl or C1-Cs alkoxy.
[0173] In some embodiments, <3°-T° is oxo.

[0174] In some embodiments, each T independently is NR'RE, C(OINRIRE, or NRIC{OIR®. In

some embodiments, each of Rl and R% is H. Tn some ermbodiments, each of Rl and R®

46
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independently is H, C3-Cs cycloalkyl, or C1-Cs alkyl optionally substituted with C5-Cs cycloalkyl.
In some embodiments, one of R and R® is H and the other is C1-Cs alkyl optionally substituted
with C3-Cs cycloalkyl. In some embodiments, one of Rf and R® is H and the other is C3-Cs
cycloalkyl. In some embodiments, one of Rt and R? is C1-Cs alkyl and the other is C3-Ca
cycloalkyl

[0175] In some embodiments, at least one of R® and R” is H.

[0176] In some embodiments, each of R® and R’ is H.

[0177] In some embodiments, R® is H.

[0178] In some embodiments, R is Q% T* in which Q*is a bond or C1-Cs alkylene linker
optionally substituted with one or more of halo, cyano, hydroxyl, or C1-Cs alkoxyl, and T*is H,
halo, OR® NRPRY NREC(OMRY, CIOINRIRY, C{O)RE, C(OYORY, or R*, in which R® is (3-Cs
cycloalkyl or 4- to 7-membered heterocycloalkyl, and R is optionally substituted with one or
more (-1

[0179] In some embodiments, each Q° independently is a bond or C;-C5 alkylene linker.

[0180] In some embodiments, each T independently is selected from the group consisting of H,
halo, cyano, C1-Cs alkyl, ORI, C(OMR!, C{OYORI, NRIRK, C(OINRIRY, and NRIC(O)R".

[0181] In some embodiments, R’ is Ci-Cs alkyl.

f0182] Fora compound of any one of formulae (I0)}-(1V0), (1111}, (10a)-(101}, (10a’)-(101"), (1a)-
(I, (Ia")-(1"), (110a)~(110b), (II0a)-{III0b), and (IVOa)-(IVOb), X!, X2 X, X% X5, X6, X7, X% X°,
K10 XU N2 X XM ring B, RY R2 RY RY RS RS R7RY RS RU RY R™Z R RM™ RIS RY
RP R® RY RE R RE RE RL R RE RL and R™ can each be, where applicable, selected from any
of the groups described herein, and any group described herein for any of X!, X2, X° X4 X° X5,
X7, X5, X0, X0 X X7 X, XY ring B, R RY R RY RS RO RT, RS RO R RY R, RV, R,
RIS R® R® R RY R RERE RYRL R/ RE RL and R™ can be combined, where applicable, with
any group described herein for one or more of the remainder of X*, 37 X7, X! X° X® X' X® X0,
X1 XU X2 %5 X ring B, RL, RZ RS, R, RS, RS, R7, RE, RY R% RIL RIZ R, RM RIS RY)
R" RS, RY R, R RE R RO R RN R and R™,

[0183] In some embodiments, the compound is selected from those in Table 1, tautomers thereof,
and pharmaceutically acceptable salts of the compounds and tautomers.

[0184] In some embodiments, one or more of the compounds disclosed herein {e.g , a

compound of any of Formulae (10)-(IV0) and Formula (I)-(I11)) intubit a kinase with an enzyme

+
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inhibition 1Cso value of about 100 nM or greater, 1 uM or greater, 10 uM or greater, 100 uM or
greater, or 1000 uM or greater.

[0185] In some embodiments, one or more of the compounds disclosed herein {e.g , a
compound of any of Formulae (103-(IV0) and Formula (1}-(111)) inhibit a kinase with an enzyme
inhihition ICso value of about T mM or greater.

[0186] In some embodiments, one or more of the compounds disclosed herein {e.g., a
compound of any of Formulae (10)-(IV0) and Formula (I)-(I11}) inhibit a kinase with an enzyme
inhibition ICso value of 1 pM or greater, 2 uM or greater, S pM or greater, or 10 pM or greater,
wherein the kinase is one or more of the following: Abl, AurA, CHK1, MAP4K, IRAK4,
JAK3, EphA2, FGFR3, KDR, Lck, MARK |, MNK2, PKCb2, SIK, and Src.

[0187] The present disclosure provides a pharmaceutical composition comprising a compound of
any one of the Formulae described herein or a pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier.

[0188] The present disclosure provides a method of preventing or treating a blood disorder via
inhibition of a methyltransferase enzyme selected from EHMT! and EHMTZ, the method
comprising administering to a subject in need thereof a therapeutically effective amount of a
compound disclosed herein, e.g., any of Formulae (10)-(IV0) and Formulae (D-(I11).

[0189] The present disclosure provides a method of preventing or treating cancer {e.g., via
inhibition of a methyltransferase enzyme selected from EHMT! and EHMT2), the method
comprising administering to a subject in need thereof a therapeutically effective amount of a
compound disclosed herein, e.g., any of Formulae (10)-(IV0) and Formulae (D)-(Ii}.

[0190] In some embodiments, the blood disorder ts sickle cell anemia or B-thalassemia.

[0191] In some embodiments, the blood disorder is a hematological cancer.

[0192] In some embodiments, the cancer is lymphoma, leukemia, melanoma, breast cancer,
ovarian cancer, hepatocellular carcinoma, prostate carcinoma, lung cancer, brain cancer, or
hematological cancer.

[0193] In some embodiments, the hematological cancer is acute myeloid leukemia (AML)} or
chronic lymphocytic leukemia (CLL).

[0194] In some embodiments, one or more of the compounds disclosed herein {e.g., a compound
of any of Formulae (I0)-(IV0) and Formula (I)-(111}) are selective inhibitors of EHMT2.

[0195] Representative compounds of the present disclosure include coropounds listed in

Table 1 or tautomers and salts thereof

48



WO 2018/118842

PCT/US2017/067192

Table 1
Compound .
! E} u Structure
No.
HN
b B e
1 |
SN NTONT
; H
HN =N
| HN
Yy
2 i
PUPS N
—N == H
| “NH
i i
3 AN e
; H
==N
N
/
4
5
6
HN-——

46



WO 2018/118842

PCT/US2017/067192

Compound
No Structure
------ 9
O
8 HN\\/):QN ______ N
HN—(, p
=0
K\N_,i\i\ i
9 /N\)Q‘N \ / N
HN—G
N
o
| NH
BONS
M. =
N NN
10 %% iy
N
/
| “NH
3 i@ g
N %
N Non
\}\fNH
/
| NH
'e)
g s hd N/
o8
HIN
| NH
13 ° N
s
LB*“ & i ﬂ N
O«—-F\n
| SNH
14 O\n’j\ A
=TT
| S NH
0!
15 g
AR
Ren
== N

50



WO 2018/118842

PCT/US2017/067192

Compound
? Structure
Ng.
| NH
DoNe
y ) By
N, &\7 H
"
<\,NH
| S NH
O N7
; L
NE’N N
J
| “NH
0 i\i\ N E
PPN
I8 N NN
NN '
)
N~
H
| NH
YO
9 Ny NJ\}N
N-
H
| “NH
o N i
20 h N)\\N
H
NH
| NH
o v E
N s AL
N, i H
\T‘N |
»
H
| “NH
e = E N7 R
e
22 i“ N N/LN/
! H
( =
HN--

51



WO 2018/118842 PCT/US2017/067192

(.ngwund Structure
Ng.
23
24
25
26
27
28
O
59 oo AL
¢ NN
®
H




WO 2018/118842

PCT/US2017/067192

Compound
Ng,

Structure

36

31

(42
R

(98]
(%7

(98]
s
b

(98]
h

53



WO 2018/118842 PCT/US2017/067192

Compound

No. Structure

36

37

38

(42

9

40

41

42

43

54



WO 2018/118842 PCT/US2017/067192

Compound

No. Structure

44

BN
(V4]

46

47

48

46

55



WO 2018/118842

PCT/US2017/067192

Compound
Ng,

Structure

Uy
<

51

52

53

56



WO 2018/118842 PCT/US2017/067192

Compound

No. Structure

56

58

59

60

61

Iz
Z
Iz
Z

N
3



WO 2018/118842 PCT/US2017/067192

Compound

No. Structure

64

65

66

67

68

69

58



WO 2018/118842 PCT/US2017/067192

(.ngwund Structure
Ng.
70
71
72
73
74 N
H H &}‘\Nﬂ—
/
N
N
~ o O" N?’”*N ) Q\
)L\N Nx ¥
| N
O
H .
i H NN
76 H N
N\/N“\; 4
e \ f‘N ©
A




WO 2018/118842 PCT/US2017/067192

(.ngwund Structure
No.
77
78
7
80 ©
7 ~~NH
N
SN
)~
N
81 © -
4 QNH
N
N oW s
HN— A
N =
\/ ()

60



WO 2018/118842

PCT/US2017/067192

Compound
Ng,

Structure

&4

83

86

&
3

&8

&9

90

61



WO 2018/118842 PCT/US2017/067192

Compound

No. Structure

91

92

93

94

95




WO 2018/118842 PCT/US2017/067192

Compound

No. Structure

96

97

98

99

63



WO 2018/118842 PCT/US2017/067192

Compound

No. Structure

106

101

102

103

104

64



WO 2018/118842 PCT/US2017/067192

Compound

No. Structure

103

106

107

108

63



WO 2018/118842 PCT/US2017/067192

Compound

No. Structure

109

110

il

66



WO 2018/118842 PCT/US2017/067192

Compound

No. Structure

X

|

115

116

o
A



WO 2018/118842 PCT/US2017/067192

Compound

No. Structure

117

118

1o

68



PCT/US2017/067192

WO 2018/118842

Structure

Compound
Ng,

123

124

125

69



PCT/US2017/067192

WO 2018/118842

Structure

zZ-

Compound
Ng,

126

B
[

128

129

70



PCT/US2017/067192

WO 2018/118842

Structure

Compound
Ng,

130

131

132

ey
(ag’

71



WO 2018/118842 PCT/US2017/067192

Compound

No. Structure

134

136

137




WO 2018/118842 PCT/US2017/067192

Compound

No. Structure

139

140

141

142

73



WO 2018/118842 PCT/US2017/067192

Compound

No. Structure

143

144

146

74



WO 2018/118842 PCT/US2017/067192

Compound

No. Structure

147

148

149

150

75



WO 2018/118842 PCT/US2017/067192

Compound

No. Structure

151

152

153

76



WO 2018/118842 PCT/US2017/067192

Compound

No. Structure

155

156

157

159




WO 2018/118842 PCT/US2017/067192

Compound

No. Structure

160

161

162

163

164

78



WO 2018/118842 PCT/US2017/067192

(.ngwund Structure
Ng.
F
ﬁ F
- F
165
~.
166 N
167
168

79



WO 2018/118842 PCT/US2017/067192

Compound

No. Structure

169

176

171

172

80



WO 2018/118842 PCT/US2017/067192

Compound

No. Structure

174 ~y N,,J\N
H H

fw
175 ~
H H

176 ,,;95\ PN
SN N N
H H

177 ~

31



WO 2018/118842 PCT/US2017/067192

(.ngwund Structure

Ng.

180 /
NH

NN
| l
181 R
~ N

x
Z
T
e
%
%
i

183




WO 2018/118842 PCT/US2017/067192

Compound

No. Structure

184

186

187

83



WO 2018/118842 PCT/US2017/067192
(.Qm?ﬁund Structure
Ng.
w}-@
N b
Ay
191 |
N/J\N . N%
H }
Ny HN”‘Q
192
193
194

84



WO 2018/118842 PCT/US2017/067192

Compound

No. Structure

195

196

198

85



WO 2018/118842 PCT/US2017/067192

Compound

No. Structure

199

200

201

5.4
N
202 \\|/ \ /

80



WO 2018/118842

PCT/US2017/067192

Compound
Ng,

Structure

204

205

206

207

208

HN

!



WO 2018/118842 PCT/US2017/067192

Compound

No. Structure

210

3
it
[\

213

38



WO 2018/118842 PCT/US2017/067192

C()n;\?ﬁﬂﬂd Structure
T8
214
—0
N
N/
215 | / ()
~ =4
NZ
H
—0
§
N/
216 S |/ //........,\ BN
cl N7 ij/
_ N NH;
N =T
A\ s
Fog
N
218
N
H

89



WO 2018/118842 PCT/US2017/067192

Compound

No. Structure

222

223

80



WO 2018/118842 PCT/US2017/067192

Compound

No. Structure

227

91



WO 2018/118842 PCT/US2017/067192

Compound

No. Structure

229




WO 2018/118842 PCT/US2017/067192

Compound

No. Structure

N2
[US]
(v

236

b3
(U]
~J

a3



WO 2018/118842

PCT/US2017/067192

Compound
Ng,

Structure

240

241

94



WO 2018/118842 PCT/US2017/067192

Compound

No. Structure

N2
i
(v

246

247

93



WO 2018/118842 PCT/US2017/067192
Com
gmund Structure
No.
H
N
249
H
N
250
H
N
251
H
N
252
H
N
253

86



WO 2018/118842 PCT/US2017/067192

Compound

No. Structure

254

[\9J
(¥
(¥

256

257

258

a7



WO 2018/118842 PCT/US2017/067192

Compound

No. Structure

259

260

262

a8



WO 2018/118842 PCT/US2017/067192

Compound

No. Structure

274

[\
~J
o)
/

89



WO 2018/118842

PCT/US2017/067192

Compound
Ng,

Structure

278

281

282

100



WO 2018/118842

PCT/US2017/067192

(.ngwund Structure
Ng.
7 N
ﬁ e N\
283 Ny o~ — /\\
NT N
H
.’
§
o
284 | I / \
S
N N
H
285
N
H
286
SN
H
287 d

101



WO 2018/118842 PCT/US2017/067192

(.ngwund Structure
No.
e
H
NT | N 7N
288 s A? N )\
N
H
H
b
N SN
289 5 Y [ )
/ P
2\
N
H Ny
N7 SN 7N\
290 W
o
L NN
291

102



WO 2018/118842 PCT/US2017/067192

Compound

No. Structure

292

293

294

b
Ne)
W

103



WO 2018/118842 PCT/US2017/067192

Compound

No. Structure

296

300

302

(a2
<
[9%]

104



WO 2018/118842

PCT/US2017/067192

Compound
Ng,

Structure

304

305

306

307

308

105



WO 2018/118842 PCT/US2017/067192

Compound

No. Structure

309

314

106



WO 2018/118842 PCT/US2017/067192

Compound

No. Structure

316

317

318

319

O

107



WO 2018/118842 PCT/US2017/067192

Compound

No. Structure

320

(O]
3
Y

- B
177

e

323 “~

N FN

108



WO 2018/118842 PCT/US2017/067192

Compound

No. Structure

327

328

330

109



WO 2018/118842 PCT/US2017/067192

Compound

No. Structure

331

Iz

332

Iz
Z

)

333

o e

\\\ Eimn“O
N
H

334

L3
(8]
W

336

110



WO 2018/118842

PCT/US2017/067192

Compound
Ng,

Structure

337

338

339

340

341

111



WO 2018/118842

PCT/US2017/067192

Compound
Ng,

Structure

342

343

344

!

346

112



WO 2018/118842 PCT/US2017/067192

Compound

No. Structure

347

348

349

350

351




WO 2018/118842

PCT/US2017/067192

Compound
Ng,

Structure

352

"

353

354

355

356

Iz

AN

HN—

114



WO 2018/118842

PCT/US2017/067192

(.ngwund Structure
Ng.
358
""-\N
H
359
\,\N
H
360
’\\N
H
361
"'\\N
H
362
\N
H
N, HN

115



WO 2018/118842

PCT/US2017/067192

Compound
Ng,

Structure

363

364

365

366

368

116



WO 2018/118842 PCT/US2017/067192

Compound

No. Structure

369

370

371

372

373

117



WO 2018/118842 PCT/US2017/067192

Compound

No. Structure

374

e 2

; F

H
N
Qnmm! \

376

Pt

377

381

118



WO 2018/118842 PCT/US2017/067192

Compound

No. Structure

383

384

385

386

11%



WO 2018/118842 PCT/US2017/067192

Compound

No. Structure

388

389

390

N\

|

T NH,

[0190] Asused herein, “alkyl”, “Cy, Ca, Cs, Ca, Cs or Co alkyl” or “Ci-Cs alkyl” is intended to
include Ci, Cz, Cs, C4, Cs or Ce straight chain (linear) saturated aliphatic hydrocarbon groups and
(s, Cs, Cs or Cs branched saturated aliphatic hydrocarbon groups. In some embodiments, C1-Ce
alkyl is intended to include Cq, Cp, C3, C4, Cs and Cg alkyl groups. Examples of alkyl include,
moieties having from one to six carbon atorus, such as, but not limited to, methyl, ethyl, n~propyl,

i-propyl, n-butyl, s-butyl, t-butyl, n-pentyl, s-penty! or n-hexyl.
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[0197] In certain embodiments, a straight chain or branched alkyl has six or fewer carbon atoms
{e.g., C1-Cs for straight chain, C:-Ce for branched chain), and in ancther embodiment, a straight
chain or branched alkyl has four or fewer carbon atoms.

[0198] Asused heretn, the term “cycloalkyl” refers to a saturated or unsaturated nonaromatic
hydrocarbon mono- or multi-ring (e.g., fused, bridged, or spiro rings) system having 3 to 30
carbon atoms {e.g., C3-Ci2, C3-Cuo, or C3~-Cs). Examples of cycloalkyl include, but are not Hinuted
to, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, cyclopentenyl,
cyclohexenyl, cycloheptenyl, 1,2,3,4-tetrahydronaphthalenyl, and adamantyl. The term
"heterocycloalkyl" refers to a saturated or unsaturated nonaromatic 3-8 membered monocyclic, 7-
12 membered bicyclic (fused, bridged, or spiro rings), or 11-14 membered tricyclic ring system
{fused, bridged, or spiro rings) having one or more heteroatoms (such as O, N, §, P, or Se}, e g, 1
or -2 or 1-3 or 1-4 or 1-5 or 1-6 hetercatoms, ore.g. 1,2, 3, 4, 5, or 6 heteroatoms,
independently selected from the group consisting of nitrogen, oxygen and sulfur, unless specified
otherwise. Examples of heterocycloalky! groups include, but are not limited to, pipenidinyl,
piperazinyl, pyrrolidinyl, dioxanyl, tetrahydrofuranyl, isoindolinyl, indolinyl, imidazolidionyl,
pyrazolidinyl, oxazolidinyl, isoxazolidinyl, triazolidinyl, oxiranyl, azetidinyl, oxetanyl, thietanyl,
1,2.3,6-tetrahydropyridinyl, tetrahydropyranyl, dibhydropyranyl, pyraonyl, morphelinyi,
tetrahydrothiopyranyl, 1,4-diazepanyl, 1,4-oxazepanyl, 2-oxa-5-azabicyclof2.2. 1iheptanyl, 2,5~
diazabicyclof2.2 1 Theptanyl, 2-oxa-6-azaspiro[3 .3 Jheptanyl, 2,6-diazaspiro| 3.3 theptanyl, 1,4-
dioxa-8-azaspirof4.5ldecanyl, 1,4-dioxaspirof4.Sldecanyl, 1-oxaspiro{4.5]decanyl, 1-
azaspiroj4.5]decanyl, 3'H-spiro[cyclohexane-1, 1'-isobenzofuran}-yl, 7H-spirofcyclohexane-1,5'-
furof3,4-bijpyridin]-vi, 3'H-spiro{cyclohexane-1, V'-furo[3,4-clpyridin}-yi, 3-
azabicyclof3.1.0thexanyl, 3-azabicyclo[3.1.0lhexan-3-yl, 1,4,5 6-tetrahydropyrrolof3,4-
clpyrazolyl, 3,4,5,6,7 8-hexahydropyridof4,3-dlpyrimidinyl, 4,5,6,7-tetrahydro-1H-pyrazolo[3,4-
clpyridinyl, 5,6,7 8-tetrahydropyrido4,3-d]pyrimidinyl, 2Z-azaspiro{3 3theptanyl, 2-methyl-2-
azaspiro[3 .3 Jheptanyl, 2-azaspiro[3 . Sinonanyl, 2-methyl-2-azaspiro[3 Sinonanyl, 2-
azaspiro{4.5]decanyl, 2-methyl-2-azaspiro[4.Sidecanyl, 2-oxa-azaspiro[3.4]octanyl, 2-oxa-
azaspiro[3 4joctan-6-vl, and the like. In the case of multicyclic non-aromatic rings, only one of
the rings needs to be non-aromatic {e.g., 1,2,3,4-tetrahydronaphthaleny! or 2,3-dihydroindole).
[0199] The term “optionally substituted alky!” refers to unsubstituted alkyl or alkyl having
designated substituents replacing one or more hydrogen atoms on one or more carbons of the

hydrocarbon backbone. Such substituents can include, for example, alkyl, alkenyl, alkynyl,
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halogen, hydroxyl, alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy,
carboxylate, alkylcarbonyl, arylcarbonyl, alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl,
diatkylaminocarbonyl, alkylthiocarbonyl, alkoxyl, phosphate, phosphonato, phosphinato, amino
(including alkylamino, dialkylamino, arvlamino, diarvlamino and alkylarylamino), acylamino
(including alkyicarbonvlamino, arylcarbonylamino, carbamoyl and ureido), amiding, imino,
sutthydryl, alkylthio, arylthio, thiocarboxylate, sulfates, alkylsulfinyl, sulfonato, sulfamoyl,
sutfonamido, nitro, trifluoromethyl, cyano, azido, heterocyclvl, alkylaryl, or an aromatic or
heteroaromatic motety.

[0200] Asused herein, “alkyl linker” or “alkylene linker” is intended to include Ci, €2, C3, Ca, Cs
or Co straight chain (linear) saturated divalent aliphatic hydrocarbon groups and Cs, Ca, Cs or Cs
branched saturated aliphatic hydrocarbon groups. In some embodiments, C-C; alkylene linker is
intended to include Ci, Ca, Cs, C4, Cs and Cs alkylene linker groups. Examples of alkylene linker
include, moieties having from one to six carbon atoms, such as, but not imited to, methyl (-CHoz-),
ethyl (-<CH:CHy-), n-propy! (-<CH:CH2CHz-), 1-propyl (-:CHCH3CH:z-), n-butyl (<CHCH2CH2CH:-
), s-butyl (<CHCH;CH:CH-), i-butyl (-C{CH3) 2CH2-), n-pentyl (-CH:CH2CH2CH2CH:-), s-pentyl
{(~CHCH3;CH:CHCHy-) or n-hexyl (+(CHCH2CH:CH 2 CHCHR-).

1020171 “Alkeny!l” includes unsaturated aliphatic groups analogous in length and possible
substitution to the alkyls described above, but that contain at least one double bond. In some
embodiments, the term “alkenyl” includes straight chain alkenyl groups {e.g., ethenyl, propenyl,
butenyl, pentenyl, hexeny!, heptenyl, octenyl, nonenyl, decenyl), and branched alkenyl groups.
[0202] In certain embodiments, a straight chain or branched alkenyl group has six or fewer
carbon atoms in its backbone (e.g., C2-Ce for straight chain, C3-Ce for branched chain}. The term
“C2-Ce” includes alkenyl groups containing two to six carbon atoms. The term “Cs-Cs” 1ncludes
alkenyl! groups containing three to six carbon atoms.

[0203] The term “optionally substituted alkenyl” refers to unsubstituted alkenyl or alkeny! having
designated substituents replacing one or more hydrogen atoms on one or more hydrocarbon
backbone carbon atoms. Such substituents can include, for example, alkyl, alkenyl, alkvnyl,
halogen, hydroxyl, alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy, arvioxycarbonyloxy,
carboxylate, alkylcarbonyl, arylcarbounyl, alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, alkylthiccarbonyl, alkoxyl, phosphate, phosphonato, phosphinato, amino
(including alkylanuno, dialkylamino, arylamino, diarylamino and alkylarylamuino), acylamino

(including alkyicarbonvlamino, arylcarbonylamino, carbamoyl and ureido), amiding, imino,
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sutthydryl, alkylthio, arylthio, thiocarboxylate, sulfates, alkylsulfinyl, sulfonato, sulfamoyl,
sutfonamido, nitro, trifluoromethyl, cyano, heterocyclyl, alkylaryl, or an aromatic or
heteroaromatic moiety.

[0204] “Alkyuayl” includes unsaturated aliphatic groups analogous in length and possible
substitution to the alkyls described above, but which contain at least one triple bond. In some
embodiments, “alkyunyl” includes straight chain alkyoyl groups (e.g., ethynyl, propynyl, butynyl,
pentynyl, hexyayl, heptynyl, octynyl, nonynyl, decynyl}, and branched alkynyl groups. In certain
embodiments, a straight chain or branched alkynyl group has six or fewer carbon atoms in its
backbone (e.g., C:-Co for straight chain, C3-Ce for branched chain). The term “Cy-Ce” includes
alkynvl groups containing two to six carbon atoms. The term “Cs3-Cs” includes alkynyl groups
contatning three to six carbon atoms. As used herein, “C2-Cs alkenylene linker” or “Ca-Ce
alkynylene linker” is intended to include Cs, Cs, Cs, Cs or Cs chain (linear or branched) divalent
unsaturated aliphatic hydrocarbon groups. In some embodiments, C,-C altkenylene linker is
intended to include Ca, Cs, C4, Cs and Co alkenylene linker groups.

[0205] The term “optionally substituted alkynyl” refers to unsubstituted alkyoyl or alkynyl
having designated substituents replacing one or more hydrogen atoms on one or more hydrocarbon
backbone carbon atoms. Such substituents can include, for example, alkyl, alkenyl, alkynyl,
halogen, hydroxyl, alkylcarbonyloxy, arvicarbonyloxy, alkoxycarbonyloxy, aryloxycartbonyloxy,
carboxylate, alkylcarbonyl, aryicarbonyl, alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, alkylthiocarbonyl, alkoxvl, phosphate, phosphonato, phosphinato, amino
{including alkylamino, dialkylamino, arylamino, diarvlamino and alkylarylamine), acylamino
(including alkylcarbonylamino, arylcarbonylamino, carbamoyl and ureido), amidino, imino,
sultthydryl, alkyithio, aryithio, thiocarboxylate, sulfates, alkylsulfinyl, sulfonato, sulfamoyl,
sulfonamido, mitro, trifluoromethyl, cyano, azido, heterocyclyl, alkylaryl, or an aromatic or
heteroaromatic moiety.

[10206] Gther optionally substituted moieties (such as optionally substituted cycloalkyl,
heterocycloalkyl, aryl, or heteroaryl) include both the unsubstituted moieties and the moieties
having one or more of the designated substituents. In some embodiments, substituted
heterocycloalkyl includes those substituted with one or more alkyl groups, such as 2,2,6,6-

tetramethyl-piperidinyl and 2,2,6,6-tetramethyl-1,2 3 6-tetrahydropyridinyl.
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102071 “Aryl” includes groups with aromaticity, including “conjugated,” or multicyclic systerus
with one or more aromatic rings and do not contain any heteroatom in the ring structure,
Examples include phenyl, naphthalenyl, ete.

[0208] “Hetercaryl” groups are aryl groups, as defined above, except having from one to four
hetercatoms in the ring structure, and may also be referred to as “aryl heterocycles” or
“hetercaromatics.” Asused herein, the term “heteroaryl” is intended to include a stable 5-, 6-, or
7-membered monocyclic or 7-, 8-, 9+, 10-, 11- or 12-membered bicyclic aromatic heterocyclic ring
which cousists of carbon atoms and oune or more heteroatoms, e.g., Lor -2 or 1-3 or 14 or -5 or
1-6 heteroatoms, or e.g., 1, 2, 3, 4, 5, or 6 hetercatoms, independently selected from the group
consisting of nitrogen, oxygen and sulfur. The nitrogen atom may be substituted or unsubstituted
{i.e., N or NR wherein R 1s H or other substituents, as defined}. The nitrogen and sulfur
hetercatoms may optionally be oxidized (r.e., N—=0 and S{O)y, where p=1 or 2}. It isto be noted
that total number of S and O atoms in the aromatic heterocycle is not more than 1.

020091 Examples of heteroaryl groups include pyrrole, furan, thiophene, thiazole, isothiazole,
imidazole, triazole, tetrazole, pyrazole, oxarole, isoxazole, pyridine, pyrazine, pyridazine,
pyrimidine, and the like.

[0210] Furthermore, the terms “aryl” and “heteroaryl” include multicyclic aryl and hetercaryl
groups, e.g., tricyclic, bicyclic, e.g., naphthalene, benzoxazole, benzodioxazole, benzothiazole,
benzoimidazole, benzothiophene, quinoline, isoquinoline, naphthrydine, indole, benzofuran,
purine, benzofuran, deazapurine, indolizine.

[0211] The cycloalkyl, heterocycloalkyl, aryl, or heteroaryi ring can be substituted at one or more
ring positions {e.g., the ring-forming carbon or heteroatom such as N) with such substituents as
described above, for example, alkyl, alkenyi, alkynyl, halogen, hydroxyl, alkoxy,
alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate,
alkylcarbonyl, alkylaminocarbonyl, aralkylaminocarbonyl, alkenylaminocarbonyl, alkylcarbonyl,
arylcarbonyl, aralkylcarbonyl, alkenylcarbonyl, alkoxycarbonyl, aminocarbonyl,
alkvlthiocarbonyl, phosphate, phosphonato, phosphinato, amino (ncluding alkylamino,
dialkylamino, arvlamino, diarylamino and alkylarylamino), acylamino (including
alkylcarbonylamino, arylcarbonylamine, carbamoyl and ureido), amidino, imino, sulthydryl,
alkylthio, arylthic, thiocarboxylate, sultates, alkylsulfinyl, sulfonato, sulfamoyl, sulfonamido,
nitro, triflucromethyl, cyano, azido, heterocyclyl, alkylaryl, or an aromatic or heteroaromatic

moiety. Aryl and heteroaryl groups can also be fused or bridged with alicyclic or heterocyclic
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rings, which are not aromatic 50 as to form a multicychic system (e.g., tetralin,
methylenedioxyphenyl such as benzofd][1,3 dioxole-5-v1}.

10212] Asused herein, “carbocycle” or “carbocyclic ring” 1s intended to include any stable
monocyclic, bicyclic or tricyclic ring having the specified number of carbons, any of which may
be saturated, unsaturated, or aromatic. Carbocycle includes cycloalkyl and aryl. In some
embodiments, a C3-Cus carbocycle 1s intended to include a monocyclic, bicyclic or tricyclic ring
having 3,4,5,6,7, 8,9, 10, 11, 12, 13 or 14 carbon atoms. Examples of carbocycles include, but
are not limited to, cyclopropyl, cyclobutyl, cyclobutenyl, cyclopentyl, cyclopentenyl, cyclohexyl,
cycloheptenyl, cycloheptyl, cycloheptenyl, adamantyl, cyclooctyl, cyclooctenyl, cyclooctadienyl,
fluorenyl, phenyl, naphthyl, indanyl, adamantyl and tetrahydronaphthyl. Bridged rings are also
included in the definition of carbocycle, including, for example, [3.3 Ojbicyclooctane,
[4.3.0bicyclononane, and [4.4.0} bicyclodecane and [2.2.2] bicyclooctane. A bridged ring occurs
when one or more carbon atoms link two non-adjacent carbon atoms. In one embodiment, bridge
rings are one or two carbon atoms. It is noted that a bridge always converts a monocyclic ring into
a tricyclic ning. When a ring1s bridged, the substituents recited for the ring may also be present on
the bridge. Fused {e.g., naphthyl, tetrahydronaphthyl) and spiro rings are also included.

02131 Asused herein, “heterocyele” or “heterocyclic group” includes any ring structure
(saturated, unsaturated, or aromatic) which contains at least one ring heteroatom {e.g., 1-4
hetercatoms selected from N, O and 8). Heterocycle includes heterocycloalkyl and heteroaryl.
Examples of heterocycles include, but are not limited to, morpholine, pyrrolidine,
tetrahydrothiophene, piperidine, piperazine, oxetane, pyran, tetrahydropyran, azetidine, and
tetrahydrofuran.

[0214] Examples of heterocyclic groups include, but are not limited to, acridinyl, azocinyl,
benzimidazolyl, benzofuranyl, benzothioturanyl, benzothiophenyl, benzoxazolyl, benzoxazolinyl,
benzthiazolyl, benztriazolyl, benztetrazolyl, benzisoxazolyl, benzisothiazolyl, benzimidazolinyl,
carbazolyl, 4af/-carbazolyl, carbolinyl, chromanyl, chromeunyl, cinnolinyl, decabydrogquinolinyl,
2H,6H-1,5 2-dithiazinyl, dihydrofuro]2,3-bltetrahydrofuran, furanyl, furazanyl, imidazolidinyl,
imidazolinyl, imidazolyl, 1/-indazolyl, indolenyl, indolinyl, indolizinyl, indolyl, 3H-indolyl,
isatinoyl, isobenzofuranyl, isochromanyl, 1soindazolyi, isoindolinyl, isoindolvl, isoquinolinyl,
isothiazolyl, 1soxazolyl, methylenedioxyphenyl (e.g., benzold}[ 1,3 }dioxole-5-v1}), morpholinyl,
naphthyridinyl, octahydroisoquinolinyl, oxadiazolyl, 1,2,3-oxadiazolyl, 1,2 4-oxadiazolyl, 1,2,5-

oxadiazolyl, 1,3,4-oxadiazolyl, 1,2,4-oxadiazol5(4H}-one, oxazolidinyl, oxazolyl, oxindolvl,
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pyrimidinyl, phenanthridinyl, phenanthrolinyl, phenazinyl, phenothiazinyl, phenoxathinyl,
phenoxazinyl, phthalazinyl, piperazinyl, piperidinyl, piperidonyl, 4-piperidonyl, piperonyl,
pteridinyl, purinyl, pyranyl, pyrazinyl, pyrazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl

pyridooxazole, pyridoimidazole, pyridothiazole, pyridinyl, pyridyl, pyrimidiny!, pyrrolidiny],
pyrrolinyl, 2H-pyrrolyl, pyrrolyl, quinazolinyl, quinolinyl, 4H-quinolizinyl, quinoxalinyl,
quinuchidinyl, tetrahydrofuranyl, tetrahydroisoquinolinyl, tetrabydroquinolinyl, tetrazolyl, 64-
1,2,5-thiadiazinyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl,
thianthrenyl, thiazolyl, thienyl, thienothiazolyl, thienooxazolyl, thienoimidazolyl, thiophenyl,
triazinyl, 1,2,3-triazolyl, 1,2 4-triazolyl, 1,2,5-triazolyl, 1,3, 4-triazolyl and xanthenyl.

[0215] The term “substituted,” as used herein, means that any one or more hydrogen atoms on the
destgnated atom is replaced with a selection from the indicated groups, provided that the
designated atom’s normal valency is not exceeded, and that the substitution results in a stable
compound. When a substifuent is oxo or keto {7.e., =0}, then 2 hydrogen atoms on the atom are
replaced. Keto substituents are not present on aromatic moieties. Ring double bonds, as used
herein, are double bonds that are formed between two adjacent ring atoms (e.g., C=C, C=N or
N=N}. “Stable compound” and “stable structure” are meant to indicate a compound that is
sufficiently robust to survive isolation to a usetul degree of purity from a reaction muxture, and
formulation into an efficacious therapeutic agent.

[0216] The term “optionally substituted,” as used herein, means not being substituted (e .g., none
of the one or more hydrogen atoms on the designated variable s replaced with any other group) or
being substituted (e.g., any one or more hydrogen atoms on the designated variable 1s replaced
with a selection from the indicated groups, provided that the designated atom’s normal valency is
not exceeded, and that the substitution results in a stable compound).

[0217] When a bond to a substituent is shown to cross a bond connecting two atoms in a ring,
then such substituent may be bonded to any atom in the ring. When a substituent is listed without
indicating the atom via which such substituent is bonded to the rest of the compound of a given
formula, then such substituent may be bonded via any atom in such formula. Combinations of
substituents and/or variables are permissible, but only if such combinations result in stable
compounds.

102181 When any variable {e.g., R) occurs more than one time in any constituent or formula for a
compound, its definition at each occurrence is independent of its definition at every other

occurrence. Thus, in some embodiments, if a group is shown to be substituted with 0-2 R
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moieties, then the group may optionally be substituted with up to two R moieties and R at each
occurrence is selected independently from the definition of R, Also, combinations of substituents
and/or variables are permissible, but only if such combinations result in stable compounds.

[0219] The term “hydroxy” or “hydroxyl” includes groups with an -OH or -0,

[0220] As used herein, “halo” or “halogen” refers to fluoro, chloro, bromo and iodo. The term
“perhalogenated” generally refers to a moiety wherein all hydrogen atoms are replaced by halogen
atoms. The term “haloalkvl” or “haloalkoxyl” refers to an alkyl or alkoxyl] substituted with one or
more halogen atoms.

022171 The term “carbonyl” includes compounds and moieties which contain a carbon connected
with a double bond to an oxygen atom. Examples of moieties containing a carbonyl include, but
are not limited to, aldehydes, ketones, carboxylic acids, amides, esters, anhydrides, etc.

[10222] The term “carboxyl” refers to —COOH or its C1-Cs alkyl ester.

[0223] “Acyl” includes moieties that contain the acyl radical (R-C(Q)-) or a carbonyl group.
“Substituted acy!l” includes acyl groups where one or more of the hydrogen atoms are replaced by,
for example, alkyl groups, alkynyl groups, halogen, hydroxyl, alkylcarbonyloxy, arylcarbonyloxy,
alkoxycarbonvloxy, aryloxycarbonyloxy, carboxylate, alkylcarbonyl, arylcarbonyl,
alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl, alkylthiocarbonyl,
alkkoxyl, phosphate, phosphonato, phosphinato, amino (including alkylamino, dialkylamino,
arylamino, diarylamino and alkylarylamino), acylamino (including alkyicarbonylamino,
arylcarbonylamino, carbamoyl and ureido), amidino, imino, sulthydryl, alkylthio, arylthio,
thiocarboxylate, sulfates, alkylsulfinyl, sulfonato, sulfamoyl, sulfonamido, nitro, trifluoromethyl,
cyano, azido, heterocyclyl, alkylaryl, or an aromatic or heteroaromatic moiety.

[0224] “Aroyl” includes moieties with an ary] or heteroaromatic moiety bound to a carbonyl
group. Examples of aroyl groups include phenylcarboxy, naphthyl carboxy, etc.

022571 “Alkoxyalkyl,” “alkviaminocalkyl,” and “thioalkoxyalkyl” include alkyl groups, as
described above, wherein oxygen, nitrogen, or sulfur atoms replace one or more hydrocarbon
backbone carbon atoms.

[0226] The term “alkoxy” or “alkoxy!” includes substituted and unsubstituted alkyl, alkenyl and
alkynyl groups covalently linked to an oxygen atom. Examples of alkoxy groups or alkoxyl
radicals include, but are not limited to, methoxy, ethoxy, 1sopropyloxy, propoxy, butoxy and
pentoxy groups. Examples of substituted alkoxy groups include halogenated alkoxy groups. The

alkoxy groups can be substituted with groups such as alkenyl, alkynvl, halogen, hydroxyi,
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alkylcarbounyloxy, arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbouyloxy, carboxylate,
alkylcarbonyl, arvicarbonyl, alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyi,
diatkylaminocarbonyl, alkylthiocarbonyl, alkoxyl, phosphate, phosphonato, phosphinato, amino
(including alkylamino, dialkylamino, arvlamino, diarvliamino, and alkylarylamino), acylamino
(including alkyicarbonvlamino, arylcarbonylamino, carbamoyl and ureido), amiding, imino,
sutthydryl, alkylthio, arylthio, thiocarboxylate, sulfates, alkylsulfinyl, sulfonato, sulfamoyl,
sutfonamido, nitro, trifluoromethyl, cyano, azido, heterocyclvl, alkylaryl, or an aromatic or
heteroaromatic moteties. Examples of halogen substituted alkoxy groups include, but are not
limited to, fluoromethoxy, difluoromethoxy, trifluoromethoxy, chloromethoxy, dichioromethoxy
and trichloromethoxy.

02271 The term “ether” or “alkoxy” includes compounds or moieties which contain an oxygen
bonded to two carbon atoms or heteroatoms. In some embodiments, the term includes
“alkoxyalkyl,” which refers to an alkyl, alkenyl, or alkynyl group covalently bonded to an oxygen
atom which 1s covalently bonded to an alkyl group.

[0228] The term “ester” includes compounds or moieties which contain a carbon or a heteroatom
bound to an oxygen atom which is bonded to the carbon of a carbonyl group. The term “ester”
includes alkoxycarboxy groups such as methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl,
butoxycarbonyl, pentoxycarbonyl, etc.

[0229] The term “thioalkyl” includes compounds or moieties which contain an alkyl group
connected with a sulfur atom. The thicalkyl groups can be substituted with groups such as alky],
alkenyl, alkynyl, halogen, hydroxyl, alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy,
aryloxycarbonyloxy, carboxylate, carboxyacid, alkylcarbonyl, arylearbonyl, alkoxycarbonyl,
aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl, alkyvlthiocarbonyl, alkoxyl, amino
(including alkylarino, dialkylamino, arylamino, diarylamino and alkylarylamino), acylamino
{including alkylcarbonvlaming, arylcarbonylamino, carbamoyl and ureido), amidino, imino,
sutfhydryl, alkylthio, aryithio, thiocarboxylate, sulfates, alkylsulfinyl, sulfonato, sulfamoyl,
sulfonamido, nitro, triflucromethyl, cyano, azido, heterocyclyl, alkylaryl, or an aromatic or
hetercaromatic moieties.

(023071 The term “thiocarbony!” or “thiocarboxy” includes compounds and moieties which
contain a carbon connected with a double bond to a sulfur atom.

[0231] The term “thioether” includes moieties which contain a sulfur atom bonded to two carbon

atoms or heteroatoms. Examples of thioethers include, but are not limited to alkthicaltkyls,
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alkthioalkenyls, and alkthicalkynyls. The term “alkthioalkyls” include moieties with an alkyl,
alkenyi, or alkynyl group bonded to a sulfur atom which is bonded to an alkyl group. Similarly,
the term “alkthioalkenyls” refers to moieties wherein an alkyl, alkenyl or alkynyl group is bonded
to a sulfur atom which is covalently bonded to an alkenvl group; and alkthicalkynyls” refers to
moieties wherein an alkyl, alkenyl or atkynyl group is bonded to a sulfur atom which is covalently
bonded to an alkynyl group.

02321 Asused herein, “amine” or “amino” refers to -NHz. “Alkylamino” includes groups of
compounds wherein the nitrogen of ~-NH: is bound to at least one alkyl group. Examples of
alkylamino groups include benzylamino, methylamino, ethyvlamino, phenethylamino, etc.
“Dralkylamino” includes groups wherein the nitrogen of -NH: is bound to two alkyl groups.
Examples of dialkylamino groups include, but are not limited to, dimethylamino and
diethylamino. “Arylamino” and “diarylamino” include groups wherein the nitrogen is bound to at
least one or two aryl groups, respectively. “Amincaryl” and “aminoaryloxy” refer to aryl and
aryloxy substituted with aminc. “Alkylarylamine,” “alkylaminocaryl” or “arylaminoalkyl” refers
to an amino group which is bound to at least one alkyl group and at least one aryl group.
“Alkaminoalkyl” refers to an alkyl, alkenyl, or atkynyl group bound to a nitrogen atom which is
also bound to an alkyl group. “Acylamino” includes groups wherein nitrogen s bound to an acyl
group. Examples of acylamino tnclude, but are not limited to, alkvicarbonylamino,
arvicarbonylamino, carbamoyl and ureido groups.

[0233] The term “amide” or “aminocarboxy” includes compounds or moieties that contain a
nitrogen atom that is bound to the carbon of a carbonyl or a thiocarbony! group. The term
includes “alkaminocarboxy” groups that include alkyl, alkenyl or alkynyl groups bound to an
amingo group which 1s bound to the carbon of a carbonyl or thiccarbonyl group. It also includes

2

“arylaminocarboxy” groups that include aryl or heteroary] moieties bound to an amino group that
is bound to the carbon of a carbonyl! or thiocarbonyl group. The terms “alkylaminocarboxy”,
“alkenylaminocarboxy”, “alkynylamivocarboxy” and “arylaminocarboxy” include moieties
wherein alkyl, alkenyl, alkvnyl and aryl moieties, respectively, are bound to a nitrogen atom which
is in turn bound to the carbon of a carbonyl group. Amides can be substituted with substituents
such as straight chain alkyl, branched alkvl, cycloalkyl, arvl, hetercaryl or heterocycle.
Substituents on amide groups may be further substituted.

[0234] Compounds of the present disclosure that contain nitrogens can be converted to N-oxides

by treatment with an oxidizing agent {e.g., 3-chloroperoxybenzoic acid (mCPBA) and/or hydrogen
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peroxides) to afford other compounds of the present disclosure. Thus, all shown and claimed
nitrogen-containing compounds are considered, when allowed by valency and structure, to include
both the compound as shown and its N-oxide derivative (which can be designated as N—0O or N*-
07). Furthermore, in other instances, the nitrogens in the compounds of the present disclosure can
be converted to N-hydroxy or N-alkoxy compounds. In some embodiments, N-hydroxy
compounds can be prepared by oxidation of the parent amine by an oxidizing agent such as
m-CPBA. All shown and claimed nitrogen-containing compounds are also considered, when
allowed by valency and structure, to cover both the compound as shown and its N-hydroxy (i.e.,
N-OH) and N-alkoxy (7.e., N-OR, wherein R 15 substituted or unsubstituted Ci-Ce alkyl, Cs-

Cs alkenyl, C1-Co alkynyl, 3-14-membered carbocycle or 3-14-membered heterocycle) derivatives.
[0235] In the present specification, the structural formula of the compound represents a certain
isomer for convenience in some cases, but the present disclosure includes all isomers, such as
geometrical isomers, optical isomers based on an asymmetrical carbon, sterecisomers, tautomers,
and the like, it being understood that not all tsomers may have the same level of activity. In
addition, a crystal polymorphism may be present for the compounds represented by the formula.

It is noted that any crystal form, crystal form mixture, or anhydride or hydrate thereof is included
in the scope of the present disclosure.

[0236] “Isomerism” means compounds that have identical molecular formulae but differ in the
sequence of bonding of their atoms or in the arrangement of their atoms in space. Isomers that
differ in the arrangement of their atoms in space are termed “sterecisomers.” Stereoisomers that
arg not mirror images of one another are termed “diasterecisomers,” and sterecisomers that are
non-superimposable mirror images of each other are termed “enantiomers” or sometimes optical
isomers. A mixture containing equal amounts of individual enantiomeric forms of opposite
chirality is termed a “racemic mixture.”

[0237] A carbon atom bonded to four nonidentical substituents is termed a “chiral center.”

[0238] “Chiral isomer” means a compound with at least one chiral center. Compounds with more
than one chiral center may exist either as an individual diastereoruer or as a mixture of
diastereomers, termed “diastereomeric mixture.” When one chiral center is present, a
sterecisomer may be characterized by the absolute configuration (R or §) of that chiral center.
Absolute configuration refers to the arrangement in space of the substituents attached to the chiral
center. The substituents attached to the chiral center under consideration are ranked in accordance

with the Sequence Kule of Cahn, Ingold and Prelog. (Cahu et af., Angew. Chem. Inter. Fdit. 1966,
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5,385; errata S11; Cahn et af |, Angew. Chem. 1966, 78, 413; Cahn and Ingold, J Chem. Soc. 1951
{London), 612; Cabn ef af , Fxperientic 1956, 12, 81, Cahn, J Chem. fduc. 1964, 41, 116).
[0239] “Geometric isomer” means the diastereomers that owe their existence to hindered rotation
about double bonds or a eycloalkyl linker {e.g., 1,3-cylcobutyl). These configurations are
differentiated in their names by the prefixes cis and trans, or Z and E, which indicate that the
groups are on the same or opposite side of the double bond in the molecule according to the Cahn-
Ingold-Prelog rules.

[0240] It1s to be understood that the compounds of the present disclosure may be depicted as
different chiral isomers or geometric isomers. It should also be understood that when compounds
have chiral isomeric or geometric 1someric forms, all isomeric forms are intended to be included in
the scope of the present disclosure, and the naming of the compounds does not exclude any
isomeric forms, it being understood that not all isomers may have the same level of activity.

[0241] Furthermore, the structures and other compounds discussed in this disclosure include all
atropic isomers thereof, it being understood that not all atropic isomers may have the same level of
activity. “Atropic isomers” are a type of stereoisomer in which the atoms of two isomers are
arranged differently in space. Atropic isomers owe their existence to a restricted rotation caused
by hindrance of rotation of large groups about a central bond. Such atropic isomers typically exist
as a mixture, however as a result of recent advances in chromatography techniques, it has been
possible to separate mixtures of two atropic 1somers in select cases.

(02421 “Tautomer” is one of two or more structural isomers that exist in equilibrium and is
readily converted from one isomeric form to another. This conversion results in the formal
migration of a hydrogen atom accompanied by a switch of adjacent conjugated double bonds.
Tautomers exist as a mixture of a tautomeric set in solution.  In solutions where tautomerization is
possible, a chemical equilibrium of the tautomers will be reached. The exact ratio of the tautomers
depends on several factors, including temperature, solvent and pH. The concept of tautomers that
are interconvertable by tautomerizations 1s called tautoruerism.

[0243] Ofthe various types of tautomerism that are possible, two are commonly observed. In
keto-enol tautomerism a simultaneous shift of electrons and a hydrogen atom occurs. Ring-chain
tautomerisn arises as a result of the aldehyde group (-CHO)} tn a sugar chain molecule reacting
with one of the hydroxy groups (-OH) in the same molecule to give it a cyclic (ring-shaped) form

as exhibited by glucose.
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[0244] Common tautomeric pairs are: ketone-enol, amide-nitrile, lactam-lactim, amide~-imidic
acid tautomerism in heterocyclic rings (e.2., in nucleobases such as guanine, thymine and
cytosine), imine-enamine and enamine-enamine. Examples of lactam-lactim tautomerism are as

shown below.

H
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[0245] Itis to be understood that the compounds of the present disclosure may be depicted as
different tautomers. It should also be understood that when compounds have tautomeric forms, all
tautomeric forms are intended to be included in the scope of the present disclosure, and the
naming of the compounds does not exclude any tautomer form. It will be understood that certain
tautomers may have a higher level of activity than others.

[0246] The term “crystal polymorphs”, “polymorphs” or “crystal forms” means crystal structures
in which a compound {or a salt or solvate thereof) can crystallize in different crystal packing
arrangements, all of which have the same elemental composition. Bifferent erystal forms usually
have different X-ray diffraction patterns, infrared spectral, melting points, density hardness,
crystal shape, optical and electrical properties, stability and solubility. Recrystallization solvent,
rate of crystallization, storage temperature, and other factors may cause one crystal form to
dominate. Crystal polyroorphs of the compounds can be prepared by crystallization under
different conditions.

02471 The compounds of any Formula described herein include the compounds themselves, as
well as their salts, and their solvates, if applicable. A salt, for example, can be formed between an
anion and a positively charged group (e.g., amino} on a substituted benzene compound. Suitable
anions inchude chloride, bromide, 1odide, sulfate, bisulfate, sulfamate, nitrate, phosphate, citrate,
methanesulfonate, trifluorcacetate, glutamate, glucuronate, glutarate, malate, maleate, succinate,
fumarate, tartrate, tosvlate, salicylate, lactate, naphthalenesulfonate, and acetate (e.g.,
trifluoroacetate). The term “pharmaceutically acceptable anion” refers to an anion suitable for
forming a pharmaceutically acceptable salt. Likewise, a salt can also be formed between a cation

and a negatively charged group {e.g., carboxylate) on a substituted benzene compound. Suitable
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cations include sodium ion, potassium ion, magnesium ion, calcium ion, and an ammonium cation
such as tetramethylammonium ion. The substituted benzene compounds also include those salts
containing quaternary nitrogen atoms.

[0248] Additionally, the compounds of the present disclosure, for example, the salts of the
compounds, can exist in either hydrated or unhydrated (the anhydrous) form or as solvates with
other solvent molecules. Nonlimiting examples of hydrates include monohydrates, dihydrates, etc.
Nonlimiting examples of solvates include ethanol solvates, acetone solvates, etc.

[0249] “Solvate” means solvent addition forms that contain either stoichiometric or non-
stoichiometric amounts of solvent. Some compounds have a tendency to trap a fixed molar ratic
of solvent molecules in the crystalline solid state, thus forming a solvate. If the solvent 1s water
the solvate formed is a hydrate; and if the solvent is alcohol, the solvate formed is an alcoholate.
Hydrates are formed by the combination of one or more molecules of water with one molecule of
the substance in which the water retains its molecular state as HoO.

[0250] Asused herein, the term “analog” refers to a chemical compound that is structurally
similar to another but differs slightly in composition {as in the replacement of one atom by an
atom of a different element or in the presence of a particular functional group, or the replacement
of one functional group by another functional group). Thus, an analog 13 a compound that is
similar or comparable in function and appearance, but not in structure or origin to the reference
compound.

[0251] As defined herein, the term “derivative” refers to compounds that have a common core
structure, and are substituted with various groups as described herein. In some embodiments, all
of the compounds represented by Formula (11} are substituted bi-heterocyclic compounds, and
have Formula (If) as a common core.

[0252] The term “bioisostere” refers to a compound resulting from the exchange of an atom or of
a group of atoms with another, broadly stmilar, atom or group of atoms. The objective of a
bioisosteric replacement is to create a new compound with similar biological properties to the
parent compound. The bioisosteric replacement may be physicochemically or topologically based.
Examples of carboxylic acid bioisosteres include, but are not limited to, acyl sulfonimides,
tetrazoles, sulfonates and phosphonates. See, e.g, Patani and LaVoie, Chem. Kev. 96, 3147-3176,
1996

[0253] The present disclosure is intended to include all isotopes of atoms occurring in the present

compounds. Isotopes include those atoms having the same atomic number but different mass
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numbers. By way of general exarmple and without limitation, isotopes of hydrogen include trittum
and deuterium, and isotopes of carbon include C-13 and C-14.

RE N4

02541 As used herein, the expressions “one ormore of A B, or C” “oneormore A, B, or OV
3 3 E 2 & 2 2

“one or more of A, B, and C,” “one or more A, B, and C,” “selected from the group consisting of
A, B, and C”, “selected from A, B, and C”, and the like are used interchangeably and all refer to a
selection from a group consisting of A, B, and/or C, t ¢, one or more As, one or more Bs, one or
more Cs, or any combination thereof, unless indicated otherwise.

[0255] The present disclosure provides methods for the synthesis of the compounds of any of the
Formulae described herein. The present disclosure also provides detailed methods for the
synthesis of various disclosed compounds of the present disclosure according to the following
schemes as well as those shown in the Examples.

[0256] Throughout the description, where compositions are described as having, including, or
comprising specific components, it is contemplated that compositions also constst essentially of,
or consist of, the recited components. Similarly, where methods or processes are described as
having, including, or comprising specific process steps, the processes also consist essentially of, or
constst of, the recited processing steps. Further, it should be understood that the order of steps or
order for performing certain actions is immaterial so long as the invention remains operable.
Moreover, two or more steps or actions can be conducted simultaneously.

[0257] The synthetic processes of the disclosure can tolerate a wide variety of functional groups,
therefore various substituted starting materials can be used. The processes generally provide the
desired final compound at or near the end of the overall process, although it may be desirable in
certain instances to further convert the compound to a pharmaceutically acceptable salt thereof.
[0258] Compounds of the present disclosure can be prepared in a variety of ways using
commercially available starting materials, compounds known in the literature, or from readily
prepared intermediates, by employing standard synthetic methods and procedures either known to
those skilled 1o the art, or which will be apparent to the skilled artisan in light of the teachings
herein. Standard synthetic methods and procedures for the preparation of organic molecules and
functional group transtformations and manipulations can be obtained from the relevant scientific
literature or from standard textbooks in the field. Although not limited to any one or several
sources, classic texts such as Smith, M. B., March, J., March’s Advanced Organic Chemistry:
Reactions, Mechanisms, and Structure, 5% edition, John Wiley & Sons: New York, 2001; Greene,

T.W., Wuts, P.G. M., Protective Groups in Organic Synthesis, 3™ edition, John Wiley & Sons:
p £ Y y
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New York, 1999; R. Larock, Comprehensive Organic Transformations, VCH Publishers (1989);
L. Fieser and M. Fieser, fieser and Fieser's Reagents for Urganic Synthesis, John Wiley and Sons
{(1994); and L. Paquette, ed., Encyclopedia of Reagents for Organic Synthesis, John Wiley and
Sons (1995}, incorporated by reference heretn, are useful and recognized reference textbooks of
organic synthesis known to those in the art. The following descriptions of synthetic methods are
desigued to ustrate, but not to himit, general procedures for the preparation of compounds of the
present disclosure.

[0259] Compounds of the present disclosure can be conveniently prepared by a variety of
methods familiar to those skilled in the art. The compounds of this disclosure having any of the
Formulae described herein may be prepared according to the procedures illustrated in Schemes 1-4
below, from commercially available starting materials or starting materials which can be prepared
using literature procedures. Certain variables (such as R® and R") in Schemes 1-4 are as defined in
any Formula described herein, unless otherwise specified.

[0260] One of ordinary skill in the art will note that, during the reaction sequences and synthetic
schemes described herein, the order of certain steps may be changed, such as the introduction and
removal of protecting groups.

[0261] One of ordinary skill in the art will recognize that certain groups may require protection
from the reaction conditions via the use of protecting groups. Protecting groups may also be used
to differentiate similar functional groups in molecules. A list of protecting groups and how to
introduce and remove these groups can be found in Greene, T'W., Wuts, P.G. M., Profective
Groups in Organic Synthesis, 3 edition, John Wiley & Sons: New York, 1999,

[0262] Preferred protecting groups include, but are not limited to:

[0263] For a hydroxyl moiety: TBS, benzyl, THP, Ac

[0264] For carboxylic acids: benzyl ester, methyl ester, ethyl ester, allyl ester

[0265] For amines: Cbz, BOC, DMB

[0266] For diols: Ac (x2) TBS (x2), or when taken together acetonides

[0267] For thiols: Ac

[0268] For benzimidazoles: SEM, benzyl, PMB, DMB

[0269] For aldehydes: di-alkyl acetals such as dimethoxy acetal or diethyl acetyl.

[0270] In the reaction schemes described herein, multiple stereoisomers may be produced. When
no particular stereoisomer is indicated, it is understood to mean all possible sterecisomers that

could be produced from the reaction. A person of ordinary skill in the art will recognize that the
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reactions can be optirnized to give one 1somer preferentially, or new schemes may be devised to
produce a single isomer. I mixtures are produced, techuiques such as preparative thin layer
chromatography, preparative HPLC, preparative chiral HPLC, or preparative SFC may be used to
separate the 1somers.

[0271] The following abbreviations are used throughout the specification and are defined below:

(02721 ACN acetonitrile

[0273] Ac acetyl

[0274] AcOH acetic acid

[0275] AlChH aluminum chloride

[0276] BINAP (2,2'-bis(diphenylphosphino)-1,1"-binaphthvl}
(02771 +-BuOK potassium t-butoxide

10278] tBuONa or t-BuONa sodium t-butoxide

[0279] br broad

[0280] BOC tert-butoxy carbonyl

[0281] Chz benzyloxy carbonyl

102821 CDCICHCH chloroform

[0283] CH:Ch dichloromethane

[0284] CHaCN acetonitrile

[0285] CsCOs cesium carbonate

[0286] CH3NGO: nitromethane

102871 d doublet

[0288&] dd doublet of doublets

[0289] dg doublet of quartets

(02901 DCE 1,2 dichloroethane

[0291] DCM dichloromethane

102921 A heat

02931 o chemical shift

[0294] DIEA N, N-ditsopropylethylamine (Hunig's base)
(02951 DMB 2,4 dimethoxy benzyl

[0296] DMF N,N-Dimethylformamide
{02971 DMSO Dimethyl sulfoxide

[0298] DMSOC-ds deuterated dimethy! sulfoxide
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[0259]
0300
[0301]
{0302]
[0303]
(03041
[03
10306]
[0307]
[0308]
03091
[0310]
{0311]
[0312]
[0313]
(0314
10315]
{0316]
[0317]
10313]
[0319]
{0320]

051

0325]
[0326]
103271
[0328]
10329]
[0330]

BA or EtOAc

HoO
HCl
HPLC
Hz

IPA
-PrOH
5

Ko COs
HI
KCN
LOCMS or LC-MS
M

m

mg
MHz
mi.
mm

mmol

3] mol

iM+1]
m/z
m-CPBA
MeCN
MeOH
Mel

min
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Ethyl acetate

electrospray

tricthylamine

equivalents

grams

hours

water

hydrogen chloride or hydrochloric acid
High performance liquid chromatography
Hertz

isopropyl alcohol

isopropyl alcohol

NMR coupling constant
potassium carbonate

potassium iodide

potassium cyanide

Liquid chromatography mass spectrum
molar

multiplet

mitligram

megahertz

milliliter

millimeter

millimole

mole

molecular ion plus one mass unit
mass/charge ratio
meta-chloroperbenzoic acid
Acetonitrile

methanol

Methyl 1odide

minutes
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[0331]
[0332]
[0333]
[0334]
[0335]
[0336]
[0337]
[0338]
[0339]
[0340]
[0341]
[0342]
[0343]
[0344]
[0345]
[0346]
[0347]
[0348]
[0349]
[0350]
[0351]
(0352

[0353]
[0354]
[0355]
[0356]
[0357]
[0358]
[0359]
[0360]
[0361]
[0362]
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Scheme 1

A ) c1
[0365] Scheme 1 shows the synthesis of N2-(4-methoxy-3-(1H-pyrazol-1-ylphenyl}-N4,6-
dimethylpyrimidine-2 4-diamine C1 following a general route. An aryl iodide such as N2-(3-
iodo-4-methoxyphenyl}-N4,6-dimethylpyrimidine-2 4-diamine A1 or a like reagent is heated in an
organic solvent {e.g., DMSO) with a copper salt (e.g., Cul} and a nitrogen-containing heterocycle
{e.g., disubstituted pyrazole B1). The resulting substituted aryl or heteroaryl analog C1 can be

used in further elaboration such as alkylation and salt formation.
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[0366] Scheme 2 shows the synthesis of N2-(4-methoxy-3-(1H-pyrazol-1-ylphenyl}-N4,6-
dimethylpyrimidine-2,4-diamine C2 following an alternate general route. An aryl iodide such as
N2-(3-iodo-4-methoxyphenyi}-N4,o-dimethylpynimidine-2 4-diamine A2 or a like reagent s
combined in an organic solvent {e.g., DMSO} with a copper salt (e.g., Cul), a mild base (e.g.,
KsPO4), a diamine ligand (e.g., (18,25)-N1,N2-dimethylcyclohexane-1,2-diamine B2-b) and a
nitrogen-containing heterocycle (e.g., disubstituted pyrazole B2-a). The resulting substituted aryl

or hetercaryl analog C2 can be used in further elaboration such as alkylation and salt formation.

Scheme 3
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[0367] Scheme 3 shows the synthesis of N2-(4-substituted-phenyl }-N4,6-dimethylpyrimidine-
2,4-diamine C3 following a general route. An ary! halide such as N2-(3-iodo-4-methoxyphenyl)-
N4, o-dimethylpyrimidine-2 4-diamine A3 or a like reagent is combined in a mixture of an organic
solvent {e.g., dioxane) and water with a palladium (I compound (e.g., Pd{dppt)Clz}, a nuld base
(e.g., K2COs), and an aryl or heteroaryl boronate (e.g., B3) to vield a substituted ary! or heteroaryl

analog €3.
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[0368] Scheme 4 depicts the synthests of 2-(2-methoxy-5S-nitrophenyl3-2H-pyrazolo compound
4 following a general route (X can be CHz or NH or O). An aryl hydrazide such as (2-methoxy-
S~uitrophenylhydrazine A4 or a like reagent is combined in an organic solvent {e.g., methanol)
with an enamineodiketone (e.g., B4) in the presence of an acid {e.g., acetic acid) to yield a
substituted aryl or heteroaryl intermediate C4 via a cyclocondensation reaction,

[0369] A person of ordinary skill in the art will recognize that in the above schemes the order of
many of the steps are interchangeable.

[0370] Compounds of the present disclosure inhibit the histone methyliransferase activity of G9a,
also known as KMTIC (Iysine methyltransterase 1C) or EHMTZ2 (euchromatic histone
methyltransferase 2), or a mutant thereof and, accordingly, in one aspect of the disclosure, certain
compounds disclesed herein are candidates for treating, or preventing certain conditions, diseases,
and disorders in which EHMT2 plays a role. The present disclosure provides methods for treating

conditions and diseases the course of which can be influenced by modulating the methylation

140



WO 2018/118842 PCT/US2017/067192

status of histones or other proteins, wherein said methylation status 13 mediated at least in part by
the activity of EHMT2. Modulation of the methvlation status of histones can in turn influence the
fevel of expression of target genes activated by methylation, and/or target genes suppressed by
methylation. The method includes administering to a subject in need of such treatment, a
therapeutically effective amount of a compound of the present disclosure, or a pharmaceutically
acceptable salt, polymorph, solvate, or stereoisomer thereof.

[0371] Unless otherwise stated, any description of a method of treatment includes use of the
compounds to provide such treatment or prophylaxis as 1s described herein, as well as use of the
compounds to prepare a medicament to treat or prevent such condition. The treatment includes
treatment of human or non-human animals including rodents and other disease models.

103721 In still another aspect, this disclosure relates to a method of modulating the activity of
EHMT2, which catalyzes the dimethylation of lysine 9 on histone H3 (H3K9) in a subject in need
thereof. In some embodiments, the method comprises the step of administering to a subject
having a cancer expressing a mutant EHMT?2 a therapeutically effective amount of a compound
described herein, wherein the compound(s) inhibits histone raethyliransferase activity of EHMTZ,
thereby treating the cancer.

03731 In some embodiments, the EHMT2-mediated cancer is selected from the group counsisting
of leukemia, prostate carcinoma, hepatocellular carcinoma, and hung cancer.

[0374] In some embodiments, the compounds disclosed herein can be used for treating cancer. In
some embodiments, the cancer is a hematological cancer.

[0375] In some embodiments, the cancer is selected from the group consisting of brain and
central nervous system {CNS} cancer, head and neck cancer, kidney cancer, ovarian cancer,
pancreatic cancer, leukemia, lung cancer, lymphoma, myeloma, sarcoma, breast cancer, and
prostate cancer. Preferably, a subject in need thereot is one who had, 1s having or is predisposed
to developing brain and CNS cancer, kidney cancer, ovarian cancer, pancreatic cancer, leukemia,
tymphoma, myeloma, and/or sarcoma. Exemplary brain and central CNS cancer includes
medulloblastoma, oligodendroglioma, atypical teratoid/rhabdoid tumor, choroid plexus carcinoma,
choroid plexus papilloma, ependymoma, glioblastoma, meningioma, neuroglial tumor,
oligoastrocytoma, oligodendroglioma, and pineoblastoma. Exemplary ovarian cancer includes
ovarian clear cell adenocarcinoma, ovarian endomethrioid adenocarcinoma, and ovarian serous
adenocarcinoma. Exemplary pancreatic cancer includes pancreatic ductal adenocarcinoma and

pancreatic endocrine tumor. Exemplary sarcoma includes chondrosarcoma, clear cell sarcoma of
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soft tissue, ewing sarcoma, gastrointestinal stromal tumor, osteosarcoma, rhabdomyosarcoma, and
not otherwise specified (NOS) sarcoma. Alternatively, cancers 1o be treated by the compounds of
the disclosure are non NHL cancers.

[0376] In some embodiments, the cancer is selected from the group consisting of acute myeloid
leukemia (AML) or chronic lymphocytic leukemia (CLL), medulloblastoma, oligodendroghioma,
ovarian clear cell adenocarcinoma, ovarian endomethrioid adenocarcinoma, ovarian serous
adenocarcinoma, pancreatic ductal adenocarcinoma, pancreatic endocrine tumor, malignant
rhabdoid tumor, astrocytoma, atypical teratoid/thabdoid tumor, choroid plexus carcinoma, choroid
plexus papilloma, ependymoma, glioblastoma, meningioma, neuroglial tumor, oligoastrocytoma,
oligodendroglioma, pineoblastoma, carcinosarcoma, chordoma, extragonadal germ cell tumor,
extrarenal rhabdoid tumor, schwannoma, skin squamous cell carcinoma, chondrosarcoma, clear
cell sarcoma of soft tissue, ewing sarcoma, gastrointestinal stromal tumor, osteosarcoma,
rhabdomyosarcoma, and not otherwise specified (NOS) sarcoma. Preferably, the cancer is acute
myeloid leukemia (AML), chronic lyvmphocytic leukemia (CLL), medulicblastoma, ovarian clear
cell adenocarcinoma, ovarian endomethriord adenocarcinoma, pancreatic ductal adenocarcinoma,
malignant rhabdoid tumor, atypical teratoid/rhabdoid tumor, choroid plexus carcinoma, choroid
plexus papilloma, glioblastoma, meningioma, pineoblastoma, carcinosarcoma, extrarenal rhabdoid
tumot, schwannoma, skin squamous cell carcinoma, chondrosarcoma, ewing sarcoma, epithelioid
sarcoma, renal meduliary carcinoma, diffuse large B-cell lymphoma, follicular lymphoma and/or
NOS sarcoma.

[0377] In some embodiments, the cancer is lymphoma, leukemia or melanoma. In some
embodiments, the cancer ts lymphoma selected from the group consisting of follicular lvmphoma,
diffuse large B-cell lymphoma (DEBCL}, and Burkitt’'s lymphoma, and Non-Hodgkin’s
Lymphoma. Preferably, the lymaphoma is non~-Hodgkin’s lymphoma (NHL), follicular lymphoma
or diffuse large B-cell lvmphoma. Alternatively, the leukemia is chronic myelogenous leukemia
(CML), acute myeloid leukemia, acute lymphocytic leukemia or mixed lineage leukemia.

[0378] In some embodiments, the EHMT2-mediated disorder is a hematological disorder.

[0379] The compound(s) of the present disclosure inhibit the histone methyltransferase activity of
EHMT?2 or a mutant thereof and, accordingly, the present disclosure also provides methods for
treating conditions and diseases the course of which can be influenced by modulating the
methylation status of histones or other proteins, wherein said methylation status 1s mediated at

least in part by the activity of EHMTZ. In one aspect of the disclosure, certain compounds
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disclosed herein are candidates for treating, or preventing certain conditions, diseases, and
disorders. Modulation of the methylation status of histones can in turn influence the level of
expression of target genes activated by methylation, and/or target genes suppressed by
methylation. The method includes administering to a subject in need of such treatment, a
therapeutically effective amount of a compound of the present disclosure.

[0380] As used herein, a “subject” is interchangeable with a “subject in need thereof”, both of
which refer to a subject having a disorder in which EHMTZ-mediated protein methylation plays a
part, or a subject having an increased risk of developing such disorder relative to the population at
large. A “subject” includes a mammal. The mammal can be e.g., a human or appropriate non-
human mammal, such as primate, mouse, rat, dog, cat, cow, horse, goat, camel, sheep or a pig.
The subject can also be a bird or fowl. In one embodiment, the mammal is a human. A subject in
need thereof can be one who has been previously diagnosed or identified as having cancer or a
precancerous condition. A subject in need thereof can also be one who has {e.g., is suffering
from) cancer or a precancerous condition. Alternatively, a subject in need thereof can be one who
has an increased risk of developing such disorder relative to the population at large (7.e., a subject
who is predisposed to developing such disorder relative to the population at large). A subjectin
need thereot can have a precancerous condition. A subject in need thereof can have refractory or
resistant cancer (i.e., cancer that does not respond or has not yvet responded to treatment). The
subject may be resistant at start of treatment or may become resistant during treatment. In some
embodiments, the subject in need thereof has cancer recurrence following remission on most
recent therapy. In some embodiments, the subject in need thereof received and failed all known
effective therapies for cancer treatment. In some embodiments, the subject in need thereof
received at least one prior therapy. In a preferred embodiment, the subject has canceror a
cancerous condition. In some embodiments, the cancer is leukemia, prostate carcinoma,
hepatocellular carcinoma, and lung cancer.

[0381] Asused herein, “candidate compound” refers to a compound of the present disclosure, or
a pharmaceutically acceptable salt, polymorph or solvate thereof, that has been or will be tested in
one or more in vifro or in vive biological assays, in order to determine if that compound is likely to
elicit a desired biological or medical response in a cell, tissue, system, animal or human that is
being sought by a researcher or clinician. A candidate compound is a compound of the present
disclosure, or a pharmaceutically acceptable salt, polymorph or solvate thereof. The biological or

medical response can be the treatment of cancer. The biological or medical response can be
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treatment or prevention of a cell proliferative disorder. The biological response or etfect can also
include a change in cell proliferation or growth that occurs 7 vifro ot in an animal model, as well
as other biological changes that are observable in vifro. In vifro or in vivo biological assays can
include, but are not limited to, enzymatic activity assays, electrophoretic mobility shift assays,

reporter gene assays, in vifre cell viability assays, and the assays described herein.

{1} mixing a histone substrate {e.g., an isolated histone sample or an isolated histone peptide
representative of human histone H3 residues 1-15) with recombinant EHMT?2 enzymes; (2) adding
a compound of the disclosure to this mixture; {3) adding non-radicactive and *H-labeled S-
Adenosyl methionine (SAM) to start the reaction; (4) adding excessive amount of non-radioactive
SAM to stop the reaction; {4) washing off the free non-incorporated *H-SAM; and (5) detecting
the quantity of *H-labeled histone substrate by any methods known in the art (e.g., by a
PerkinEimer TopCount platereader).

[0383] In some embodiments, an in vifro study that can be used includes the steps of (1} treating
cancer cells {e.g., breast cancer cells) with a compound of this disclosure; (2) incubating the cells
for a set period of time; (3) fixing the cells; (4) treating the cells with primary antibodies that bind
to dimethylated histone substrates; (5) treating the cells with a secondary antibody (e.g. an
antibody conjugated to an infrared dye); (6) detecting the quantity of bound antibody by any
methods known in the art (e.g., by a Licor Odyssey Infrared Scanner).

[0384] Asused herein, “treating” or “treat” describes the management and care of a patient for
the purpose of combating a disease, condition, or disorder and includes the administration of a
compound of the present disclosure, or a pharmaceutically acceptable salt, polvmorph or solvate
thereof, to alleviate the symptoms or complications of a disease, condition or disorder, or to
eliminate the disease, condition or disorder. The term “treat” can also include treatment of a cell
in vifro or an animal model.

[0385] A compound of the present disclosure, or a pharmaceutically acceptable salt, polymorph
or solvate thereof, can or may also be used to prevent a relevant disease, condition or disorder, or
used to identify suitable candidates for such purposes. As used herein, “preventing,” “prevent,” or
“protecting against” describes reducing or eliminating the onset of the symptoms or complications
of such disease, condition or disorder.

[0386] One skilled in the art may refer to general reference texts for detailed descriptions of

known techniques discussed herein or equivalent techniques. These texts include Ausubel er af,
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Current Protocols in Molecular Biology, John Wiley and Sous, Inc. (2005); Sambrook ef af.,
Molecular Cloning, A Laboratory Mamuad (3 edition), Cold Spring Harbor Press, Cold Spring
Harbor, New York (2000); Coligan et al., Current Protocols in Immunclogy, John Wiley & Sons,
N.Y; Enna ef al., Current Protocols in Pharmacology, John Wiley & Sons, N.Y ., Fingl et al., The
Pharmacological Basis of Therapeutics (1975), Remington's Pharmaceufical Sciences, Mack
Publishing Co., Easton, PA, 18 edition (1990). These texts can, of course, also be referred to in
making or using an aspect of the disclosure.

{0387] Asused herein, “combination therapy” or “co-therapy” includes the adounistration of a
compound of the present disclosure, or a pharmaceutically acceptable salt, polymorph or solvate
thereof, and at least a second agent as part of a specific treatment regimen intended to provide the
beneficial effect from the co-action of these therapeutic agents. The beneficial effect of the
combination includes, but is not limited to, pharmacokinetic or pharmacodynamic co-action
resulting from the combination of therapeutic agents.

[0388] The present disclosure also provides pharmaceutical compositions comprising a
compound of any of the Formulae described herein 1o combination with at least one
pharmaceutically acceptable excipient or carrier.

[0389] A “pharmaceutical composition” 1s a formulation containing the compounds of the present
disclosure in a form suitable for administration to a subject. In one embodiment, the
pharmaceutical composition is in bulk or in unit dosage form. The unit dosage formis any of a
variety of forms, including, for example, a capsule, an 1V bag, a tablet, a single pump on an
aerosol inhaler or a vial. The quantity of active ingredient (e.g., a formulation of the disclosed
compound or salt, hydrate, solvate or isomer thereof) in a unit dose of composition is an effective
amount and 1s varied according to the particular treatment involved. One skilled 1n the art will
appreciate that it is sometimes necessary to make routine variations to the dosage depending on
the age and condition of the patient. The dosage will also depend on the route of administration.
A variety of routes are contemplated, including oral, pulmonary, rectal, parenteral, transdermal,
subcutaneous, infravenous, intramuscular, intraperitoneal, inhalational, buccal, sublingual,
intrapleural, intrathecal, intranasal, and the like. Dosage forms for the topical or transdermal
administration of a compound of this disclosure include powders, sprays, ointments, pastes,
creams, lotions, gels, solutions, patches and inhalants. In one embodiment, the active compound
is mixed under sterile conditions with a pharmaceutically acceptable carrier, and with any

preservatives, buffers, or propellants that are required.
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039071 As used herein, the phrase “pharmaceutically acceptable” refers to those compounds,
anions, cations, materials, compositions, carriers, and/or dosage forms which are, within the scope
of sound medical judgment, suttable for use in contact with the tissues of human beings and
animals without excessive toxicity, irritation, allergic response, or other problem or complication,
commensurate with a reasonable benefit/risk ratio.

[0301] “Pharmaceutically acceptable excipient” means an excipient that s useful in preparing a
pharmaceutical composition that is generally safe, non-toxic and neither biologically nor otherwise
undesirable, and includes excipient that is acceptable for veterinary use as well as human
pharmaceutical use. A “pharmaceutically acceptable excipient” as used in the specification and
claims includes both one and more than one such excipient.

[0392] A pharmaceutical composition of the disclosure is formulated to be compatible with its
intended route of administration. Examples of routes of administration include parenteral, e.g.,
intravenous, intradermal, subcutaneous, oral {e.g., inhalation), transdermal (topical}, and
transmucosal administration. Solutions or suspensions used for parenteral, intradermal, or
subcutaneous application can include the following components: a sterile diluent such as water for
injection, saline solution, fixed oils, polyethylene glycols, glycerine, propyvlene glycol or other
synthetic solvents; antibacterial agents such as benzyl alcohol or methy] parabens; antioxidants
such as ascorbic acid or sodium bisulfite; chelating agents such as ethylenediaminetetraacetic acid;
butters such as acetates, citrates or phosphates, and agents for the adjustment of tonicity such as
sodium chloride or dextrose. The pH can be adjusted with acids or bases, such as hydrochloric
acid or sodium hydroxide. The parenteral preparation can be enclosed in ampoules, disposable
syringes or multiple dose vials made of glass or plastic.

[0393] A compound or pharmaceutical composition of the disclosure can be administered to a
subject in many of the well-known methods currently used for chemotherapeutic treatment. In
some embodiments, for treatment of cancers, a compound of the disclosure may be injected
directly into tumors, injected into the blood stream or body cavities or taken orally or applied
through the skin with patches. The dose chosen should be sufficient to constitute effective
treatment but not so high as to cause unacceptable side effects. The state of the disease condition
{e.g., cancer, precancer, and the like) and the health of the patient should preferably be closely
monitored during and for a reasonable period after treatment.

[0394] The term “therapeutically effective amount”, as used herein, refers to an amount of a

pharmaceutical agent to treat, ameliorate, or prevent an identified disease or condition, or to
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exhibit a detectable therapeutic or inhibitory effect. The effect can be detected by any assay
method known in the art. The precise effective amount for a subject will depend upon the
subject’s body weight, size, and health; the nature and extent of the condition; and the therapeutic
or combination of therapeutics selected for administration. Therapeutically effective amounts for
a given situation can be determined by routine experimentation that is within the skill and
judgment of the chinician. In a preferred aspect, the disease or condition to be treated is cancer. In
another aspect, the disease or condition to be treated is a cell proliferative disorder.

[0395] For any compound, the therapeutically effective amount can be estimated initially either in

cell culture assays, e.g., of neoplastic cells, or in animal models, usually rats, mice, rabbits, dogs,

>
or pigs. The animal model may also be used to determine the appropriate concentration range and
route of administration. Such information can then be used to determine useful doses and routes
for administration in humans. Therapeutic/prophylactic efficacy and toxicity may be determined
by standard pharmaceutical procedures in cell cultures or experimental animals, e.g., EDso {the
dose therapeutically effective in 50% of the population)} and LDso {the dose lethal to 50% of the
population). The dose ratio between toxic and therapeutic effects s the therapeutic index, and it
can be expressed as the ratio, LDso/EDse. Pharmaceutical compositions that exhibit large
therapeutic indices are preferred. The dosage may vary within this range depending upon the
dosage form employed, sensitivity of the patient, and the route of administration.

[0396] Dosage and administration are adjusted to provide sufficient levels of the active agent(s)
or to maintain the desired effect. Factors which may be taken into account include the severity of
the disease state, general health of the subject, age, weight, and gender of the subject, diet, time
and frequency of administration, drug combination{s), reaction sensitivities, and
tolerance/response to therapy. Long-acting pharmaceutical compositions may be administered
every 3 to 4 days, every week, or once every two weeks depending on halt-life and clearance rate
of the particular formulation.

[0397] The pharmaceutical compositions containing active compounds of the present disclosure
may be manufactured in a manner that is generally known, e.g., by means of conventional mixing,
dissolving, granulating, dragee-making, levigating, emulsifying, encapsulating, entrapping, or
fyophilizing processes. Pharmaceutical compositions may be formulated 1n a conventional manner
using one or more pharmaceutically acceptable carriers comprising excipients and/or auxiliaries

that facilitate processing of the active compounds into preparations that can be used
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pharmaceutically. Of course, the appropriate formulation 13 dependent upon the route of
administration chosen.

[0398] Pharmaceutical compositions suitable for injectable use include sterile aqueous solutions
{where water soluble) or dispersions and sterile powders for the extemaporaneous preparation of
sterile injectable solutions or dispersion. For intravenous administration, suitable carriers include
physiological saline, bacteriostatic water, Cremophor EL™ (BASF, Parsippany, N.1) or phosphate
butfered saline (PBS). In all cases, the composition must be sterile and should be fluid to the
extent that easy syringeability exists. It must be stable under the conditions of manufacture and
storage and must be preserved against the contaminating action of microorganisius such as
bacteria and fungi. The carrier can be a solvent or dispersion medium containing, for example,
water, ethanol, polyol (for example, glycerol, propylene glycol, and liquid polyethylene glycol,
and the like}, and suitable mixtures thereof. The proper fluidity can be maintained, for example,
by the use of a coating such as lecithin, by the maintenance of the required particle size in the case
of dispersion and by the use of surfactants. Prevention of the action of microorganisms can be
achieved by various antibacterial and antifungal agents, for example, parabens, chlorobutanol,
phenol, ascorbic acid, thimerosal, and the like. In many cases, it will be preferable to include
isotonic agents, for example, sugars, polyalcohols such as mannitol and sorbitol, and sedium
chloride in the corposition. Prolonged absorption of the injectable compositions can be brought
about by including in the composition an agent which delays absorption, for example, aluminum
monostearate and gelatin,

[0399] Sterile injectable solutions can be prepared by incorporating the active compound in the
required amount in an appropriate solvent with one or a combination of ingredients enumerated
above, as required, followed by filtered sterilization. Generally, dispersions are prepared by
incorporating the active compound into a sterile vehicle that contains a basic dispersion medium
and the required other ingredients from those enumerated above. In the case of sterile powders for
the preparation of sterile injectable solutions, methods of preparation are vacuum drying and
freeze-drying that yields a powder of the active ingredient plus any additional desired ingredient
from a previously sterile-filtered solution thereof.

[0400] Oral compositions generally include an inert diluent or an edible pharmaceutically
acceptable carrier. They can be enclosed in gelatin capsules or compressed into tablets. For the
purpose of oral therapeutic administration, the active compound can be incorporated with

excipients and used 1n the form of tablets, troches, or capsules. Oral compositions can also be

148



WO 2018/118842 PCT/US2017/067192

prepared using a fluid carrier for use as a mouthwash, wherein the compound in the fluid carrier i3
applied orally and swished and expectorated or swallowed. Pharmaceutically compatible binding
agents, and/or adjuvant materials can be included as part of the composition. The tablets, pills,
capsules, troches and the like can contain any of the following ingredients, or compounds of a
similar nature: a binder such as microcrystalline cellulose, gum tragacanth or gelatin; an excipient
such as starch or lactose, a disintegrating agent such as alginic acid, Primogel, or corn starch; a
fubricant such as magnesium stearate or Sterotes; a glidant such as colioidal silicon dioxide; a
sweetening agent such as sucrose or saccharin; or a flavoring ageunt such as peppermint, methyl
salicylate, or orange flavoring.

[0401] For administration by inhalation, the compounds are delivered in the form of an aerosol
spray from pressured container or dispenser, which contains a suitable propellant, e.g., a gas such
as carbon dioxide, or a nebulizer.

[0402] Systemic administration can also be by transmucosal or transdermal means. For
transmucosal or transdermal administration, penetrants appropriate to the barrier to be permeated
are used in the formulation. Such penetrants are generally known in the art, and include, for
example, for transmucosal administration, detergents, bile salts, and fusidic acid derivatives.
Transmucosal administration can be accomplished through the use of nasal sprays or
suppositories. For transdermal administration, the active compounds are formulated into
ointments, salves, gels, or creams as generally known in the art.

[0403] The active compounds can be prepared with pharmaceutically acceptable carriers that will
protect the compound against rapid elimination from the body, such as a controlied release
formulation, including implants and microencapsulated delivery systems. Biodegradable,
biocompatible polymers can be used, such as ethylene vinyl acetate, polyanhydrides, polyglycolic
acid, collagen, polyorthoesters, and polylactic acid. Methods for preparation of such formulations
will be apparent to those skilled in the art. The materials can also be obtained commercially from
Alza Corporation and Nova Pharmaceuticals, Inc. Liposomal suspensions {(including liposomes
targeted to infected cells with monoclonal antibodies to viral antigens) can also be used as
pharmaceutically acceptable carriers. These can be prepared according to methods known to those
skilled in the art, for example, as described in U8 Pat. No. 4,522,811,

[0404] Itis especially advantageous to formulate oral or parenteral compositions in dosage unit
form for ease of administration and uniformity of dosage. Dosage unit form as used herein refers

to physically discrete units suited as unitary dosages for the subject to be treated; each unit
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containing a predetermined quantity of active compound calculated to produce the desired
therapeutic effect in association with the required pharmaceutical carrier. The specification for the
dosage unit forms of the disclosure are dictated by and directly dependent on the unique
characteristics of the active compound and the particular therapeutic effect to be achieved.

[0405] In therapeutic applications, the dosages of the pharmaceutical compositions used in
accordance with the disclosure vary depending on the agent, the age, weight, and chinical
condition of the recipient patient, and the experience and judgment of the clinician or practitioner
administering the therapy, among other factors affecting the selected dosage. Generally, the dose
should be sufficient to result in slowing, and preferably regressing, the growth of the tumors and
also preferably causing complete regression of the cancer. Dosages can range from about 0.01
mg/kg per day to about SO00 mg/kg per day. In preferred aspects, dosages can range from about 1
mg/kg per day to about 1000 mg/kg per day. In an aspect, the dose will be in the range of about
0.1 mg/day to about 50 g/day; about 0.1 mg/day to about 25 g/day; about 0.1 mg/day to about 10
a/day; about 0.1 mg to about 3 g/day; or about 0.1 mg to about 1 g/day, in single, divided, or
continuous doses (which dose may be adjusted for the patient’s weight in kg, body surface area in
m’, and age in vears). An effective amount of a pharmaceutical agent is that which provides an
objectively identifiable improvement as noted by the clivician or other qualified observer. In
some embodiments, regression of a tumor in a patient may be measured with reference to the
diameter of a tumor. Decrease in the diameter of a tumor indicates regression. Regression is also
indicated by failure of tumors to recccur after treatment has stopped. As used herein, the term
“dosage effective manner” refers to amount of an active compound to produce the desired
biological effect in a subject or cell.

[0406] The pharmaceutical compositions can be included in a container, pack, or dispenser
together with instructions for administration.

[0407] The compounds of the present disclosure are capable of further forming salts. All of these
forms are also contemplated within the scope of the claimed disclosure.

[0408] Asused heretn, “pharmaceutically acceptable salts” refer to derivatives of the compounds
of the present disclosure wherein the parent compound is modified by making acid or base salts
thereof. Examples of pharmaceutically acceptable salts include, but are not limited to, mineral or
organic acid salts of basic residues such as amines, alkali or organic salts of acidic residues such as
carboxylic acids, and the like. The pharmaceutically acceptable salts include the conventional

non-toxic salts or the quaternary ammonium salts of the parent compound formed, for example,
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from non-toxic inorganic or organic acids. In some embodiments, such conventional non-toxic
salts include, but are not limited to, those derived from tnorganic and organic acids selected from
2-acetoxybenzoic, 2-hydroxyethane sulfonic, acetic, ascorbic, benzene sulfonic, benzoic,
bicarbonic, carbonic, citric, edetic, ethane disulfonic, 1,2-ethane sulfonic, fumaric, glucoheptonic,
gluconic, glutamic, glyeolic, glycollyarsanilic, hexylresorcinic, hydrabamic, hydrobromic,
hydrochloric, hydroiodic, bydroxymaleic, hydroxynaphthoic, isethionic, lactic, lactobionic, lauryl
sulfonic, maleic, malic, mandelic, methane sulfonic, napsylic, nitric, oxalic, pamoic, pantothenic,
phenylacetic, phosphoric, polygalacturonic, propionic, salicylic, stearic, subacetic, succinic,
sulfamic, sulfanilic, sulfuric, tannic, tartaric, toluene sulfonic, and the commeonly occuiring amine
acids, e.g., glycine, alanine, phenylalanine, arginine, etc.

[0409] Other examples of pharmaceutically acceptable salts include hexanoic acid, cyclopentane
propionic acid, pyruvic acid, malonic acid, 3-(4-hydroxybenzoyl}benzoic acid, cinnamic acid, 4-
chlorobenzenesulfonic acid, 2Z-naphthalenesulfonic acid, 4-toluenesulfonic acid, camphorsulfonic
acid, 4-methylbicyclo-[2.2.2]-oct-2-ene-1-carboxylic acid, 3-phenylpropionic acid, trimethylacetic
acid, tertiary butylacetic acid, muconic acid, and the like. The present disclosure also
encompasses salts formed when an acidic proton present in the parent compound either is replaced
by ametal ion, e.g., an alkali metal ion, an alkaline earth ion, or an aluminum ion; or coordinates
with an organic base such as ethanolamine, diethanolamine, triethanclamine, tromethamine, N-
methylglucamine, and the like. In the salt form, it 1s understood that the ratio of the compound to
the cation or anion of the salt can be 1.1, or any ration other than 11, e.g, 311, 2:1, 1.2, or 1:3.
[0410] It should be understood that all references to pharmaceutically acceptable salts include
solvent addition forms (solvates) or crystal forms (polymorphs) as defined herein, of the same salt.
[0411] The compounds of the present disclosure can also be prepared as esters, for example,
pharmaceutically acceptable esters. In some embodiments, a carboxylic acid function group in a
compound can be converted to its corresponding ester, e.g., a methyl, ethyl or other ester. Also, an
alcohol group 1n a compound can be converted to its corresponding ester, e.g., acetate, propionate
or other ester.

[0412] The compounds, or pharmaceutically acceptable salts thereof, are administered orally,
nasally, transdermally, pulmonary, inhalationally, buccally, sublingually, intraperitoneally,
subcutaneously, intramuscularly, intravenously, rectally, intrapleurally, intrathecally and
parenterally. In one embodiment, the compound 1s administered orally. Ouwe skilled in the art will

recognize the advantages of certain routes of administration.
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[0413] The dosage regimen utilizing the compounds is selected in accordance with a variety of
factors including type, species, age, weight, sex and medical condition of the patient; the severity
of the condition to be treated; the route of administration; the renal and hepatic function of the
patient, and the particular compound or salt thereof employed. An ordinarily skilied physician or
veterinarian can readily determine and prescribe the effective amount of the drug required to
prevent, counter, or arrest the progress of the condition.

[0414] Techniques for formulation and administration of the disclosed compounds of the
disclosure can be found in Remingion: the Science and Practice of Pharmacy, 19 edition, Mack
Publishing Co., Easton, PA (1995}, In an embodiment, the compounds described herein, and the
pharmaceutically acceptable salts thereof, are used in pharmaceutical preparations in combination
with a pharmaceutically acceptable carrier or diluent. Suitable pharmaceutically acceptable
carriers include inert solid fillers or diluents and sterile aqueous or organic solutions. The
compounds will be present in such pharmaceutical compositions tn amounts sufficient to provide
the desired dosage amount in the range described herein.

[0415] All percentages and ratios used herein, unless otherwise indicated, are by weight. Other
features and advantages of the present disclosure are apparent from the ditferent examples. The
provided examples illustrate different components and methodology usetul in practicing the
present disclosure. The examples do not limit the claimed disclosure. Based on the present
disclosure the skilled artisan can identify and employ other components and methodology useful
for practicing the present disclosure.

[0416] In the synthetic schemes described herein, compounds may be drawn with one particular
configuration for simplicity. Such particular configurations are not to be construed as limiting the
disclosure to one or another isomer, tautomer, regioisomer or stereocisomer, nor does it exclude
mixtures of 1somers, tautomers, regioisomers or sterecisomers; however, it will be understood that
a given isomer, tautomer, regicisomer or stereoisomer may have a higher level of activity than
another isomer, tautomer, regloisomer or sterecisomer.

[0417] Compounds designed, selected and/or optimized by methods described above, once
produced, can be characterized using a variety of assays known to those skilled in the art to
determine whether the compounds have biclogical activity. In some embodiments, the molecules
can be characterized by conventional assays, including but not limited to those assays described
below, to determine whether they have a predicted activity, binding activity and/or binding

specificity.
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[0418] Furthermore, high-throughput screening can be used to speed up analysis using such
assays. As aresult, it can be possible to rapidly screen the molecules described herein for activity,
using technigues known in the art. General methodologies for performing high-throughput
screening are described, for example, tn Devlin (1998) High Throughput Screening, Marcel
Delcker; and U.S. Patent No. 5,763,263, High-throughput assays can use one or more different
assay technigues including, but not limited to, those described below,

[0419] Various /n vifro or in vive biclogical assays are may be suitable for detecting the effect of
the compounds of the present disclosure. These ix vifro or in vive biological assays can include,
but are not limited to, enzymatic activity assays, electrophoretic mobility shift assays, reporter
gene assays, in vifro cell viability assays, and the assays described herein.

(04201 All publications and patent documents cited herein are incorporated heretn by reference as
if each such publication or document was specifically and individually indicated to be
incorporated herein by reference. Citation of publications and patent documents 1s not intended as
an admission that any is pertinent prior art, nor does it constitute any admission as to the contents
or date of the same. The tnvention having now been described by way of written description,
those of skill in the art will recognize that the invention can be practiced in a variety of
embodiments and that the foregoing description and examples below are for purposes of

tllustration and not limitation of the claims that follow.

Example 1: Synthesis of Compound |
[0421] Synthesis of 2-N-{(4-methoxy-3-[1H4H,5H.6H,7H-pyrazolo{4,3-c]pyridin-1-

viiphenyi}-4-MN.6-dimethylpyrimidine-2,4-diamine
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[0422] Step 1. Synthesis of 3-iodo-4-methoxyaniline:

U
v
2
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(04231 Into a 250-mL round-bottom flask was placed 2-iodo-1-methoxy-4-nitrobenzene (6 g,
21.50 mmol, 1.00 equiv), Fe (3.61 g, 3.00 equiv), NH4Cl (3.42 g, 63.94 mmol, 3.00 equiv),
ethanol (50 mL), and water (10 mL). The resulting solution was stirred for 1 h at 85 °C. The solids
were filtered out, and the resulting mixture was concentrated under vacuum. This resulted in 5.35
g {100%) of the title compound as a brown solid.

[0424] LC-MS: (ES, m/z). RT = 0.847 mun, LCMS 53 sz = 250 [M+1].

[0425] Step 2: Synthesis of 2-N-(3-iodo-4-methoxyphenyl)-4-N,6-dimethvlpyrimidine-2 4~
diamine:

[0426] Intoa 250-mL round-bottom tlask was placed 3-iodo-4-methoxvaniline (5.25 g, 21.08
mmol, 1.00 equiv), 2-chloro-N 6-dimethylpyrimidin-4-amine (3.31 g, 21.00 mmol, 1.00 equiv),
trifluoroacetic actd (4.81 g, 42.55 mmol, 2.00 equiv}, and 1so-propancl (80 mL). The resulting
solution was stirred for 3 h at 85 °C. The solids were collected by filtration. This resulted in 72 g
(92%) of the title compound as a solid.

[0427] LC-MS: (BS, m/z): RT =1.041 min, LCMS 15: sz = 371 [M+1]. 'H NMR (300 MHz,
DMSO-d6) 8 10.23 (s, 1H), 8.95 (s, 1H), 8. 14 (d, /=26 Hz, 1H), 7.50 (d, J=2.6 Hz, 1H), 7.03
{d, /=89 Hz 1H) 6.02 (s, 1H), 3.81 (s, 3H), 290 (d, /=4.6 Hz,3H), 2.24 (s, 3H).

[0428] Step 3: Synthesis of tert-butyl 1-(Z2-methoxy-5-[[4-methyl-6-(methylaminoypyrimidin-2-
yljaminolphenyl)-1H,4H,5H,6H, 7TH-pyrazolo[4,3-clpyridine-S-carboxylate:

[0429] Into a 25-mL round-bottom flask was placed 2-N-(3-iodo-4-methoxyphenyl}-4-N,6-
dimethylpyrimidine-2,4-diamine (2.8 g, 7.56 mmol, 1.00 equiv), Cul (580 mg, 3.04 mmol, 0.40
equiv), KsPOs (4.88 ¢, 22 98 mmol, 3.00 equiv), (1R, ZR)-1-N,2-N-dimethylcyclohexane-1,2-
diamine (300 mg, 2.10 mmol, 0.20 equiv), tert-butyl 2H,4H,5H,6H, 7TH-pyrazolo[4,3-c]pyridine-5-
carboxylate (2 g, 8.96 mmol, 1.10 equiv), and DMSO (10 mL). The resulting solution was stirred
for 36 h at 140 °C n an oil bath. The crude product was purified by C18 column: ACNH:0
{0.05%TFA)=1/5 Thisresulted in 1.4 g (40%) of the title compound as a yellow solid.

[0430] LC-MS: (ES, m/2z): RT =1.552 min, LCMS33 - mz = 466 [M+1}

[0431] Step 4: Synthests of 2-N-(4-methoxy-3-[ 1H,4H,5H,6H, 7H-pyrazolof4,3-clpyridin-1-
yliphenyl}-4-N, 6-dimethylpyrimidine-2 4-dianune:

[0432] Into a 25-mL round-bottom flask was placed tert-butyl 1-(2-methoxy-5-{{4-methyi-6-
{methylamino)pyrimidin-2-vljaminolphenyl}-1H 4H 5H,6H,7H-pyrazolo[4,3-c]pyridine-5-
carboxylate (0.5 g, 1.07 mmol, 1.00 equiv), triflucrcacetic acid (1 mL), and dichloromethane (5

mi.}). The resulting sohution was stirred for 1 h at 25 °C. The resulting mixture was concentrated
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under vacuum. The crude product was purified by prep-HPLC; mobile phase, water (10 romol/L
NHsHCOs3) and ACN (23.0% ACN up t0 34.0% in 10 min); detector, UV 254/220nm. This

resulted in 55.9 mg (7%) of the title compound as a light vellow solid.

Example 2: Synthesis of Compound 2
{0433] Synthesis of 2-N-(4-methoxy-3-[1H,4H,5H,6H,7H-pyrazolo]4,3-c|pyridin-1-
viiphenyi}-4-N,6-dimethylpyrimidine-2,4-diamine

-~
0l Hewo A
s N/\N«f?\\ : /N7 T N° N
H —=h H
—N N

[0434] Synthesis of 2-N-{(4-methoxy-3-{ 1H,4H,5H,6H,7H-pyrazolo{4,3-cjpyridin-1-yljphenyl)-4-
N, 6-dimethylpyrimidine-2 4-diamine:

04351 Into a 100-mlL round-bottom flask was placed 2-N-{4-methoxy-3-[ 1H,4H,5H,6H,7H-
pyrazolof4,3-clpyridin-1-yliphenyl}-4-N,6-dimethylpyrimidine-2 4-diamine (500 mg, 1.37 mmol,
1.00 equiv), methanol (6 rul.), and formaldehyde (82 mg, 2.56 mmol, 1.00 equiv) and stirred for
30 min at 25 °C. Then NaBH3UN (345 mg, 5.49 mmol, 4.00 equiv), HOAc {0.02 mL} was added.
The resulting solution was stirred for 2 h at 25 °C. The pH value of the solution was adjusted to 8
with sodium bicarbonate. The resulting solution was extracted with 2x50 mbL of dichloromethane
and the organic layers combined and concentrated under vacuum. The crude product was purified
by prep-HPLC,; mobile phase, Water(10 mmol/L NH4HCO3) and ACN (23.0% ACN up t0 34.0%
in 10 min); detector, UV 254/220 nm. This resulted in 16.3 mg (2%) of the title compound as a

white solid.

Example 3: Synthesis of Compound 4
[0436] Synthesis of 2-N-{3-[3-{cyclopentylmethyl}-1 H-pyrazeol-1-vi|-4-methoxyphenyi}-4-

N,6-dimethylpyrimidine-2,4-diamine; iriflucroacetic acid
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[0437] Step 1: Synthesis of 5-(pyrrolidin-1-yimethyl)-1H-pyrazole:

[0438] Into a 250-mL round-bottom flask was placed 1H-pyrazole-4-carbaldehyde (500 mg, 520
mmol, 1.00 equiv), methanol (20 mL), NaBH:CN (656 mg, 10.44 mmol, 2.01 equiv}), and
pyrrolidine (370 mg, 5.20 mmol, 1.00 equiv). The resulting solution was stirred for 1 h at 25 °C.
The residue was applied onto a sitica gel column with H2O:CH3CN {(89/11). This resulted in 350
mg (44%) the title compound as a vellow oil.

[0439] LC-MS: (ES, m/z), RT=0.15 min, LCMS32, m/z=152.1 [M+1].

04401 Step 2: Synthesis of 2-N-[3-[3-{cyclopentylmethyl)- 1H-pyrazol-1-yl}-4-methoxyphenyl]-
4-N o-dimethylpyrimidine-2 4-diamine, trifluoroacetic acid:

[0441] Into a 30-mL round-bottom flask was placed 5-(pyrrolidin-1-ylmethyl}-1H-pyrazole (190
mg, 1.26 mmol, 1.00 equiv), DMSO (4 ml), 2-N-(3-iodo-4-methoxyphenyl)-4-N,6-
dimethyipyrimidine-2 4-diamine (230 mg, 0.62 mmol, 0.49 equiv}), 1-N,2-N-
dimethyleyclohexane-1,2-diamine (73 mg, 0.51 mmol, 0.41 equav), Cul (47 mg, 0.25 mmol, 0.20
equiv), and KsPQO4 (400 mg, 1.88 mmol, 1.50 equiv). The resulting solution was stirred for 12 h at
120 °C. The crude product was purified by prep-HPLC; Mobile Phase A:Water/0.05%TFA,
Mobile Phase B: ACN. This resulted in 18.2 mg (3%) of the title compound as a white solid.
[0442] LC-MS: (ES, m/z): RT=1.06 min, LCMS28, m/z=3%4 .2 [M+1]. '"H NMR (400 MHz,
Methanol-d4) 6 826 (d, /=2 5Hz, 1H), 812(d,./= 27 Hz, 1H)}, 774 - 7.65 (m, 1H), 726 {d, J
=90Hz 1H),666(d, /=25Hz, 1H), 599(d,/=11Hz, 1H), 448 (s, 2H), 3.93 (d, /=57 Hz,
3H),3.65(s, 2H), 330 (d, /=74 Hz, 2H), 3.02 (5, 3H), 234 =229 (m, 3H), 2.21 - 2.11 {m, 2H),
2.10-1.99 (m, 2H}.

[0443] Step 3: Synthesis of 5-(pyrrolidin-1-yimethyl}-1H-pyrazole:

[0444] Into a 250-mL round-bottom tlask was placed 1H-pyrazole-4-carbaldehyde (500 mg, 5.20
mmol, 1.00 equiv), methanol (20 mL}, NaBH3CN (656 mg, 10.44 mmol, 2.01 equiv), and

pyrrolidine (370 mg, 5.20 mmol, 1.00 equiv). The resulting solution was stirred for 1 b at 25 °C.
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The residue was applied outo a silica gel column with H2O:CH3CN (89/11). This resulted in 350
mg (44%) of S-(pyrrolidin-1-ylmethyl)-1H-pyrazole as a yellow oil.

04457 LC-MS: (ES, m/zy. RT=0.15min, LCMS32, m/z=152 1{M+1].

[0440] Step 4: Synthests of 2-N-[3-[3-(cyclopentylmethyl}-1H-pyrazol-1-yl]-4-methoxyphenyi}-
4-N,6-dimethylpyrimidine-2 4-diamine, trifluoroacetic acid:

04471 Into a 30-mL round-bottom flask was placed 5-(pyrrolidin-1-ylmethyl}-1H-pyrazole (190
mg, 1.26 mmol, 1.00 equiv), DMSO (4 mL), 2-N-(3-1icdo-4-methoxyphenyl}-4-IN,06-
dimethylpyrimidine-2,4-diamine (230 mg, 0.62 mmol, 0.49 equiv}), 1-N,2-N-
dimethylcyclohexane-1,2-diamine (73 mg, 0.51 mmol, 0.41 equiv), Cul (47 mg, 0.25 mmol, 0.20
equivy, and KsPO4 (400 mg, 1 88 mmol, 1.50 equiv). The resulting solution was stirred for 12 h at
120 °C. The crude product was purified by prep-HPLC; Mobile Phase A:Water/0.03%TFA,
Mobile Phase B: ACN. This resulted in 18.2 mg (3%) of the title compound as a white solid.

Example 4: Synthesis of Compound §
[0448] Synthesis of 2-N-[4-methoxy-3-{4-(pyrrolidin-1-vimethyl-1 H-pyrazol-1-yliphenyi}-

4-N,6-dimethyipyrimidine-2,4-diamine:

a HN -
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04491 Step 1: Synthesis of 4-(pyrrolidin-1-ylmethyl}-1H-pyrazole:

[0450] Into a 250-mL round-bottom flask was placed 1H-pyrazole-3-carbaldehyde (1 g, 10.41
mmol, 1.00 equiv), TY{OiPrk (10 g), ethanol (20 mL), pyrrolidine (740 mg, 10.40 mmol, 1.00
equivy, and NaBHs (792 mg). The resulting solution was stured for 2 b at 25 °C. The residue was
applied onto a silica gel column with H:O:CH3CN (83/17). This resulted in 570 mg (36%) of the
title compound as a white solid.

[0451] LC-MS:(ES, m/z): RT =0.395 min, LCMS31, m/z=152.2 [M+1].

[0452] Step 2: Synthesis of 2-N-[4-methoxy-3-{4-(pyrrolidin- 1 -ylmethyl)-1H-pyrazol-1-
yiiphenyl}-4-N, 6-dimethvipyrimidine-2,4-diamine, trifluorcacetic acid:

04531 Into a 30-mL round-bottom flask was placed 4-(pyrrolidin-1-ylmethyl)-1H-pyrazole (80
mg, 0.53 mmol, 1.00 equiv), BMSO (5 mL}, KsPO4 {171 mg, 0.81 mmol, 1.52 equiv), Cul 21
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mg, 0.11 mmol, 0.21 equiv), and 2-N-(3-iodo-4-methoxyphenyl}~4-N,6-dimethylpyrimidine-2 4~
diamine (100 mg, 0.27 mmol, 0.51 equiv). The resulting solution was stirred for 10 h at 140 °C.
The crude product was puritied by prep-HPLC,; Mobile Phase A:Water/0.05%TFA, Mobile Phase

B: ACN. This resulted in 26.6 mg {10%) of the title compound as a light yellow solid.

Example 8: Synthesis of Compound 8
[0454] Synthesis of 2-K-{(4-methoxy-3-[4H,5H,6H,7H-{1,2 4|triazolofl,5-alpyrazin-2-

viiphenyi)}-4-N,6-dimethylpyrimidine-2,4-diamine hydrochleride:
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[0455] Synthesis of 2-bromoe-[1,2 4}triazolo]1,5-alpyrazine:

[0456] Into a 250-mL round-bottom flask was placed [1,2,4trtazolo[1,5-alpyrazin-2-amine (S g,
37.00 mmol, 1.00 equiv), NalNG2 (2 g, 28.99 mmol, 0.78 equiv), CuBr (1.8 g}, AcOH (40 mlL),
and water {15 mL), HBr {25 mL). The resulting solution was stirred for 10 h at room temperature.
The resulting mixture was concentrated under vacuum. The residue was applied onto a silica gel
column with dichloromethane/methanol (20:1). This resulted in 1.5 g (20%) of the title compound
as a white solid.

(04571 LC-MS: (ES, mzy. RT = 1.189 min, LCMS 07: mz = 199 [M+11

[0458] Step 1: Synthesis of (2-methoxy-5-{[4-methyl-6-(methylamino)pyrimidio-2-
yljamino]phenylboronic acid:

[0459] Into a S00-mL round-bottom tlask purged and maintained with an mert atmosphere of

nitrogen was placed 2-N-(3-iodo-4-methoxyphenyl}-4-N, 6-dimethyipyrimidine-2 4-diamine (2 g,
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5.40 mmol, 1.00 equiv), Bapina (5 g), KOAc (3 g 30.57 mmol, 5.66 equiv), Pd{dppf)Cl (600 mg,
0.82 mmol, 0.15 equiv}, and dioxane (200 mL). The resulting solution was stirred for 2 h at 80 °C
in an otl bath. The resulting mixture was concentrated under vacuum. The residue was applied
onto a silica gel column with dichloromethane/methanol (20:1). This resulted in 1.2 g {77%) of the
title compound as a yellow solid.

[0460] LC-MS: (ES, m/z), RT = 0.981 mun, LCMS 07 sz = 289 [M+1].

[0461] Step 2: Synthesis of 2-N-(4-methoxy-3-{[1,2,4}triazolo]1,5-alpyrazin-2-yijphenyl}-4-
N, o~-dimethylpyrimidine-2, 4-diamine:

[0462] Intoa 125-mL round-bottom tlask purged and maintained with an inert atmosphere of
nitrogen was placed (2-methoxy-5-[{4-methyl-6-(methylamino)pyrimidin-2-
yljaminojphenyl}boronic acid (500 mg, 1.74 mmol, 1.00 equiv), 2-bromo-[1,2 4}triazolo{1,5-
alpyrazine (350 mg, 1.76 mmol, 1.01 equiv), Pd(PPhs)s (100 mg, 0.09 mmol, 0.05 equiv), KaCOs
(800 mg, 2.46 mmol, 1.41 equiv}, dioxane (8 mL), and water(1.5 mL). The resulting solution was
stirred for 2 h at 80 °C in an oil bath. The resulting mixture was concentrated under vacuum. The
residue was applied onto a silica gel coluron with dichlorormethane/methanol (20:1). This resulted
in 600 mg (95%:) of the title compound as a white solid.

[0463] LC-MS: (ES, mz): RT = 1.003 min, LCMS 07 m/z = 363 [M+1].

[0404] Step 3: Synthesis of 2-N-(4-methoxy-3-[4H,SH,6H,7H-[1,2 41triazolof 1, 5-a]pyrazine-2-
yliphenyl}-4-N, 6-dimethylpyrimidine-2 4-dianune:

(04651 Intoa 125-mL round-bottom flask was placed 2-N-(4-methoxy-3-{{1,2 4]triazolo{ 1,5~
alpyrazin-2-yljphenyl)-4-N,6-dimethylpyrimidine-2 4-diamine (300 mg, 0.83 mmol, 1.00 equiv},
Pt0O2 (20 mg), methanol (10 mL), and hydrogen. The resulting solution was stirred for 2 h at room
temperature. The solids were filtered out. The resulting mixture was concentrated under vacuum.
This resulted in 280 mg (92%) of the title compound as a yellow solid.

[0466] LC-MS: (ES, mzy. RT = 2.985 min, LCMS 07 mz =367 [M+11

[0467] Step 4: Synthesis of 2-N-(4-methoxy-3-[4H,SH,6H,7TH-[1,2 4}triazolo| 1,5-a]pyrazin-2-
ylipheny!}-4-N,6-dimethylpyrimidine-2 4-diamine hydrochloride:

[0468] Into a 25-mL round-bottom flask was placed 2-N~(4-methoxy-3-[4H SH,6H,7H-
[1,2,4ltriazolof1,5-alpyrazin-2-yliphenyl}-4-N 6-dimethylpyrimidine-2,4-diamine (100 mg, 0.27
mmol, 1.00 equiv), and hydrogen chloride (2 mL). The resulting solution was stirred for 1 h at
room temperature. The resulting muxture was concentrated under vacuum. The crude product (

mb} was purified by Flash-Prep-HPLC; mobile phase, water (0.05%HC!) and ACN (5% ACN up
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to 15% in 7 ruin), detector, 254/220 nm. This resulted in 40.1 mg (97%) of the title compound as a

white solid.
Example 6: Synthesis of Compound 10

[0409] Synthesis of 2-N-(4-methoxy-3-[5-methyl-octahydro-1H-pyrazelidingid,3-cipyridin-

2~vi}cvcmhexyi}~4~N,6mdimethyi~1.,3~diazinane~2¢4wdiamine' trifluoroacetic acid:

/L\/lj\ HCHO, NaBH,CN, /i
} J> N MeOH, HOAC ?/)

[0470] Synthesis of 2-N-{(4-methoxy-3-[S-methyl-octahydro- 1 H-pyrazolidine[4,3~clpyridin-2-

ylicyciohexyl)-4-N, 6-dimethyl-1,3-diazinane-2 4-diamine:
[0471] Into a 25-mL round-bottom flask was placed 2-N-(4-methoxy-3-[2H 4H,5H 6H, 7H-
pyrazolo[4,3-clpyridin-2-vliphenyl)-4-N,6-dimethvlpyrimidine-2 4-diamine (100 mg, 0.27 mmol,
1.00 equivy, HCHO (16 mg, 2.00 equiv), methanol (2 mL), NaBH:CN (69 mg, 1.10 mmol, 4.00
equiv), and acetic acid (0.002 mL). The resulting sclution was stirred for 30 min at 25 °C. The
resulting solution was allowed to react, with stirring, for an additional 2 h at 25 °C. The resulting
mixture was concentrated under vacuum. The crude product was purified by Flash-prep-HPLC,
mobile phase, HoO/ACN=38%, detector, UV 254 nm. This resulted in 10 mg (7%} of the title

compound as a white solid.

Example 7: Synthesis of Compound 12
[0472] Synthesis of :2-N-[4-methoxy-3-(1 H-pyrazol-4-vliphenyll-4-N,6-dimethylpyrimidine-

2. 4-diamine:

- | NH
i o JLO © NF
. B~
© N7 @ fNNH /J\\
Ny TN
TN N N

{04731 Synthesis of 2-N-[4-methoxy-3-(1H-pyrazol-4-yDphenyl 1-4-N 6-dimethylpyrimidine-2,4-

diamine:;
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[0474] Into a 100-mL round-bottom flask was placed 2-N-~(3-todo-4-ruethoxyphenyl 3-4-N,6-
dimethylpyrnimidine-2,4-diamine (500 mg, 1.35 mmol, 1.00 equiv), 1,4~dioxane (15 mL), water (5
mL), Cs2C03 (1321.6 mg, 4.06 mmol, 3.00 equiv), Pd(pph3)4 (156.2 mg, 0.14 mmol, 0.10 equiv),
and 4-(tetramethvi-~1,3,2-dioxaborolan-2-yl}-1H-pyrazole (393 mg, 2.03 mmol, 1.50 equiv). The
resulting solution was stirred for 6 h at 80 °C. The resulting solution was diluted with 50 mL of
water, and the resulting solution was extracted with 3x50 mL of ethyl acetate. The organic layers
was washed with 3x50 mL of brine and concentrated under vacuum. The crude product was
purified by prep-HPLC; mobile phase, water (10 mamol/L NHsHCO3) and ACN (10.0% ACN up
to 60.0% in 5 min}; detector, UV 254/220 nm. This resulted in 36.9 mg (8.8%) of the title

compound as a white solid.

Example & Synthesis of Compound 14

[0475] Synthesis of 2-N-[3-(4-cyclopropyl-1H-pyrazel-1-yi}-4-methoxyphenyl}-4-N,6-

dimethylpyrimidine-2,4-diamine:

\ O.
A A A , /N
NI N Cul,K,C O3, DMSO

[0476] Synthesis of 2-N-[3-(4-cyclopropyl-1H-pyrazol-1-yi)-4-methoxyphenyl]-4-N,6-

dimethylpyrimidine-2,4-diamine:

[0477] Into a 50-mL round-bottom flask purged and maintained with an inert atmosphere of
nitrogen was placed 2-N-(3-iodo-4-methoxyphenyl}-4-N,6-dimethylpyrimidine-2 4-diamine (300
mg, 0.81 mmol, 1.00 equiv), 4-cyclopropyl-1H-pyrazole hydrochloride (140 mg, 0.97 mmo}, 1.20
equiv), (1R}-1-N,2-N-dimethylcyclohexane-1,2-diamine (80 mg, 0.56 mmol, 0.6 equiv),
potassium carbonate (335 mg, 2.42 mmol, 3.00 equiv), DMSO (8 mal), and Cul (123 mg, 0.65
mmol, 0.80 equiv). The resulting solution was stirred for 4 h at 140 °C in an oil bath. The resulting
mixture was concentrated under vacuum. The crude product was purified by prep-HPLC, mobile
phase, water (10 mmol/L NH4HCO3) and ACN (20.0% ACN up to 45.0% in 7 min), detector, UV

254nm. This resulted 1n 389 mg (14%) of the title compound as a white solid.

Example 9: Synthesis of Compound 15
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[0478] Synthesis of 2-N-[4-methoxy-3-{(1 H-pyrazel-1-yijphenyl]-4-N,6-dimethylpyrimidine-

2. 4-diamine; triffuoroacetic acid:

| NH

HO._.O | “NH
NH '
Oy, NP /»;;{; FIF ° T v
PNy PN N/L§
ALK ae

Cul KPP0y, DMB0O
H

[0479] Synthesis of 2-N-{4-methoxy-3-(1H-pyrazol-1-ylphenyl}-4-N 6-dimethylpyrimidine-2 4~
diamine:

[0480] Into a 100-mL round-bottom flask was placed DMSQO (20 mL}, 2-N-(3-iodo-4-
methoxyphenyi}-4-N,6-dimethylpyrimidine-2, 4-diamine (300 mg, 0.81 mmol, 1.00 equiv), 1H-
pyrazole (165 mg, 2.42 mmol, 2.99 equiv}), (1R ,2R)-1-N,2-N-dimethvicyclohexane-1,2-diamine
(92 mg, 0.65 mmol, 0.80 equiv), Cul (62 mg, 0.33 mmol, 0.40 equiv), and K3PO4 (516 mg, 2.43
mmol, 3.00 equiv). The flask was purged and maintained with N2, The resulting solution was
stirred for 12 h at 120 °C, then concentrated under vacuum. The crude product {102 mg) was
purified by prep-HPLC,; mobile phase, Water (0.05%TFA) and ACN (3.0% ACNup to 18.0% 10 &
min}, detector, UV 254/220nm. This resulted in 53 3 mg (15%) of the title compound as a gray
solid.

Example 10: Synthesis of Compound 22

[0481] Synthesis of 2-N-(4-methoxy-3-[2H4H,5H,6H,7H-pyrazolo{3,4-¢c|pyridin-2-
viiphenyi}-4-N,6-dimethylpyrimidine-2,4-diamine hydrochloride:

N H NH
N agp -
¢ HH O N /L\\
Boo-N EA | b
D\ d N N /\ = "'\ """"'":""” /f\ N S N N{/\
/L\ ______ DM 1 H
4 _— i
Cul,BMSQ — N
/‘Y N ~ Cui Boc—N
HN—

1--:
[0482] Step 1: Synthesis of tert-butyl Z-(2-methoxy-5-{[4-methyl-6-(methylamino)pyrimidin-2-
yilaminojphenyl)-2H,4H,SH,6H, 7TH-pyrazolo[3,4-clpyridine-6-catboxylate:
[0483] Intoa 25-mL round-bottom flask purged and maintained with an inert atmosphere of
nitrogen was placed 2-N-(3-1odo-4~-methoxyphenyl)-4-N,6-dimethylpyrimidine-2 4-diamine (1 g
2.70 mmol, 1.00 equiv), Cul (15 mg, 0.08 mumol, 0.10 equiv), DMSO (10 mL), KsP0Os (251 g,
8.12 mmol, 3.00 equiv), (1R,2R)-1-N 2-N-dimethyleyclohexane- 1, 2-diamine (110 mg, 0.54 mmol,
0.20 equiv), and tert-butyl ZH,4H,5H,6H,7H-pyrazolof3,4-clpyridine-6-carboxylate (1.2 g, 5.37
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mmol, 2.00 equiv). The resulting solution was stirred tor 4 days at 140 °C in ap oil bath. The
solids were filtered out. The residue was applied onto a silica gel column with HhO
{0.05%TFA)ACN (2:1). This resulted in 200 mg (15%) of the title compound as a white solid.
[0484] LC-MS: (ES, m/z)y: RT = 1.142 min; LCMS 33: m/z =466 [M+1]. 'H-NMR: 88.55(d,J=
2.7 Hz, 1H), 8.27(d, J=2.7 Hz, 1H), 8.03 (d, /=9.0 Hz, 1H), 7.41 (d, J=9.0 Hz, 1H), 6.06 (d, J
= 1.2 Hz, 1H), 4.42 (s, 2H), 3.91 (s, 3H), 3.56 (t, J= 6.3 Hz, 2H), 3.13 - 2.97 (m, 5H), 2.48 — 2 26
{m, 3H), 1.52 (s, 9H).

[0485] Step 2: Synthesis of 2-N~(4-methoxy-3-[2H,4H,5H,6H,7H-pyrazolo[3,4-clpyridin-2-
yliphenyl}-4-N,6-dimethylpyrimidine-2 4-diamine hydrochloride:

[0486] Into a SO-mL round-bottom flask was placed tert-butyl 2-(2-methoxy-5-[[4-methyl-6-
{methylamino)pyrimidin-2-vijaminolpheny}}-2H,4H,5H,6H, 7H-pyrazolo[3 4-c]pyridine-6-
carboxylate (200 mg, 0.43 mmol, 1.00 equiv), trifluorcacetic acid (147 mg, 1.30 mmol, 3.00
equiv), and dichloromethane (10 mL}). The resulting solution was stirred for 14 b at 25 °C. The
resulting mixture was concentrated under vacuum. The residue was applied onto a silica gel
column with HzO (0.05%TFA)ACN (1:1). This resulted in 9.3 mg (5% of the title compound as

a light vellow solid.

Example 11: Synthesis of Compound 23
[0487] Synthesis of 2-N-[3-[4-(aminomethyl}-1H-pyrazei-1-yi}-4-methoxyphenyl}-4-N,6-

dimethylpyrimidine-2,4-diamine; trifluoroacetic acid:

;. ~
| NH N | SN hH
AN O
S T N “ OV
Ny | o, AL CulkePo, DMSO S i Ay DOM a N/k\N
| NSNS CUKPO ~n NN A N H
H H BocHN  \=N i HiN ' o
S® ¢
N HO
H

[0488] Step 1: Synthesis of tert-butyl N-[[1-{2-methoxy-5-[[4-methyl-6-
(methvlaminolpyrimidin-2-yljamino]phenyi)-1H-pyrazol-4-ylimethyljcarbamate:

[0489] Into a 30-mL round-bottom flask was placed 2-N-(3-iodo-4-methoxyphenyl)-4-N,6-
dimethylpynmidine-2,4-diamine (100 mg, 0.27 mmol, 1.00 equiv), DMSO0 (4 mL), Cul (21 mg,
0.11 mmol, 0.41 equiv), KsPO4 (172 mg, 0.81 mmol, 3.00 equiv), tert-butyl N-(1H-pyrazol-4-
yimethyljcarbamate (212 mg, 1.07 romol, 3.98 equiv), and 1-N,2-N-dimethylcyclohexane-1,2-

diamine (31 mg, 0.22 mmol, 0.81 equiv). The resulting solution was stirred for 12 h at 120 °C. The
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crude product was purified by flash-prep-HPLC; mobile phase, FoO/CH;CN=1/1, Detector, UV
254 nm. This resulted in 80 mg (67%) of the title compound as white solid.

[0490] LC-MS: (ES, mz), RT=1.096 min, LCMS28. m/z=4402 [M+1]

[0491] Step 2: Synthesis of 2-N-[3-[4-(aminomethyl)-1H-pyrazol-1-yl}-4-methoxyphenyl]-4-

N, o-dimethylpytimidine-2,4-diamine:

[0492] Into a 50-mL round-bottom flask was placed tert-butyl N-[[1-(2-methoxy-5-[[4-methyl-6-
(methylamino)pyrimidin-2-ylJamino]phenyl}-1H-pyrazol-4-yljmethyljcarbamate (80 mg, 0.18
mmol, 1.00 equiv), dichloromethane (3 mL), and trifluoroacetic acid (1 mL}. The resulting
solution was stirred for 1 h at 25 °C. The crude product was puritied by prep-HPLC; Mobile Phase
A Water/0.05%TF A, Mobile Phase B: ACN. This resulted in 52.4 mg of the title corapound as a

white solid.

Example 12: Synthesis of Compound 26
[0493] Synthesis of 2-N-[4-methoxy-3-(4,5,6,7-tetrahydro-1H-indazol-1-yl)phenyl}-4-N,6-

dimethylpyrimidine-2,4-diamine trifluoroacetic acid:

i Hy HNT
360 iH T |
PN N{)l\ Boc-NHNH, Cs,C0;5 0 N TEA NP
! J Grd-brettphos, DMBO H N i /L\ |
: % 3rd-brettphos, DMS ! o i
NI Boe—N—N NN i NINTES 0 i E
H H H TH H
G
N HN
; N (\
/(J\g’,‘/\ N"/ - F -
E——— i P
HC Ney Az, A HO
N N E

[0494] Step 1: Synthesis of tert-butyl 2-(2-methoxy-5-({(4-methyl-6-(methylamino)pyrimidin-2-
yhamino)jphenyl}hydrazine-1-carboxylate:

04951 Into a 100-mL round-bottom flask was placed 2-N-(3-iodo-4-methoxyphenyl}-4-N,6-
dimethylpyrimidine-2.4-diamine (2 g, 5.40 mmol, 1.00 equivy, BMSO (20 mi.), 3rd-brettphos
(388 mg), (tert-butoxyjcarbohydrazide (566 mg, 4.28 mmol, 0.79 equiv), cesium carbonate (4.2 g,
12.85 ramol, 2.38 equiv). The resulting solution was stirred for 12 h at 80 °C. The resulting
solution was extracted with 3x100 mL of ethyl acetate and the organic lavers combined. The

resulting mixture was washed with 5x 100 mL of water and 1x100 mL of sodium chloride. The

164



WO 2018/118842 PCT/US2017/067192

mixture was dried over anhydrous sodium sulfate and concentrated under vacuum. This resulted in
1.5 g (74%) of the title compound as a brown solid.

[0496] LC-MS: (ES, m/z). RT=0.699 min, LCMS30, m/z=375 1[M+1].

[0497] Step 2: Synthests of (2E)-2-{{dimethylamino)methylidene]cyclohexan-1-one:

[0498] Into a 30-mL round-bottom flask was placed cyclohexanone (1 g, 10.19 mmol, 1.00
equivy. DMFDMA (1.3 g, 56.46 mmol, 5.54 equiv). The resulting solution was stirred for 12 b at
&0 °C. The crude product was purified by Flash-Prep-HPLC; mobile phase, dichloromethane/
CH30OH = 60/40; Detector, UV 254 nm. This resulted in 150 mg (10%) of the title compound as a
yellow oil.

[0499] LC-MS: (ES, m/z), RT=4.90 min, GCMS04, m/z=153 [M].

[0500] Step 3: Synthesis of 2-N-(3-hydrazinyl-4-methoxyphenylj-4-N,o-dimethylpyrnimidine-

2, 4-diamine:

[0501] Intoa 100-mL round-bottom flask was placed N-2Z-methoxy-5-{[4-methyl-6-
(methylamino)pyrimidin-2-yljamino]phenyl }tert-butoxy )earbohydrazide (600 mg, 1.60 mmol,
1.00 equiv), dichloromethane (5 mL), and trifluoroacetic acid (3 mL). The resulting solution was
stitred for 1 h at 25 °C. The resulting mixture was concentrated under vacuum. This resulted in
300 mg (68%) of the title compound as a black solid.

[0502] LOC-MS: (ES, m/z); RT=0.500 min, LCMS4S, m/z=275 2[M+1].

[0503] Step 4: Synthesis of 2-N-[4-methoxy-3-(4,5,6,7-tetrahydro-1H-indazol-1-yl)phenyl]-4-
N, 6-dimethylpyrimidine-2,4-diamine:

[0504] Into a 50-mL round-bottom flask was placed 2-N-(3-hydrazinyl-4-methoxyphenyl}-4-N,6-
dimethylpyrimidine-2 4-diamine (180 mg, 0.66 mmol, 1.00 equiv}, (2E}-2-
[(dimethylamino}methylidenelcyclohexan-1-one (100 mg, 0.65 mmol, 0.99 equiv), and hydrogen
chloride (0.1 mL). The resulting solution was stured for 1 h at 70 °C. The crude product was
purified by prep-HPLC, Mobile Phase A:Water/0.05%TFA, Mobile Phase B: ACN. This resulted

in 22.5 mg {7%) of the title compound as a light yellow solid.
Example 13: Synthesis of Compound 27

(05051 Synthesis of 3-fluoro-2-N-(4-methoxy-3-[2H,4H,3H,6H,7H-pyrazolo{4,3-c|pyridin-2~

viiphenyi}-4-N,6-dimethylpyrimidine-2,4-diamine triflucroacetic acid:
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05061 Synthesis of 2,4-dichloro-5-fluoro-6-methvipyrimidine:

105071 Into a 250-mL 3-necked round-bottom flask was placed bromo(methyl) magnesium (6
ml., 1.50 equiv), oxolane (10 ml.), 2,4-dichloro-5-fluoropyrimidine (2 g, 11.98 mmol, 1.00 equiv),
ethylene glycol dimethyl ether (10 mL), TEA (2 mL}, and ditodane (3 g, 11.82 mmol, 1.00 equiv).
The resulting solution was stirred tor 1 h at 15 °C. The resulting solution was allowed to react,
with stirring, for an additional 1 min while the temperature was maintained at -5 °C in an ice/salt
bath. The reaction was then quenched by the addition of 100 mL of water. The resulting solution
was extracted with 3x100 mL of ethyl acetate and the organic layers combined. The residue was
applied onto a silica gel column with ethyl acetate/petroleum ether (1:5). This resulted in 700 mg
{32%) of the title compound as a yellow oil.

[0508] LC-MS: (ES, m/z): RT =084 min, LCMS15: m/z= 181 [M+1].

[0509] Synthesis of 2-chioro-S-fluoro-N,6-dimethylpyrimidin-4-amine:

[0510] Into a 50-mL round-bottom flask was placed 2,4-dichloro-5-fluore-6-methylpyrimidine
(700 mg, 3.87 ramol, 1.00 equiv), CHaNH2. THF (S wl), TEA (1.2 g, 11.86 mmol, 3.00 equiv),
tetrahydroturan (10 mL). The resulting solution was stirred for 2 h at 20 °C. The resulting mixture
was concentrated under vacuum. The crude product (700 mg) was puritied by flash-prep-HPLC;
mobile phase, CHzaCN/H:0=30%/70% increasing to CH3CN/H20=40%/60% within 10 min;
detector, UV 254 nm. This resulted in 400 mg (59%) of the title compound as an off-white solid.
[0511] LC-MS: (B8, m/z): RT = 1.01 min, LCMS15: w/z = 176.03 [M+1]. 'H NMR (400
MHz, Methanol-d4) 8 2.97 (s, 3H), 2.27 {(d, /= 3.0 Hz, 3H).

[0512] Synthesis of tert-butyl (3E)}-3-{(dimethylamino)methylidene]-4-oxopiperidine-1-

carboxylate (for use in Step 2):
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[0513] Into a 20-mL round-bottom flask was placed tert-butyl 4-oxopiperidine-1-carboxylate (1
g, 5.02 mmol, 1.00 equiv), N,N-dimethylformamide (5 mL), DMF-DMA (598 mg, 1.10 equiv).
The resulting solution was stirred for 6 h at 80 °C in an oil bath. The crude product (1 g) was
purified by flash-prep-HPLC,; mobile phase, CHaCN/ HoO (NHaHCGs) =30%/70% increasing to
CH3;CN/HLO(NH4HCO13)=40%/60% within 10 min, detector, UV 254 nm. This resulted in 800 mg
{63%) of the title compound as a yellow oil.

[0514] LC-MS: (ES, mz): RT =0.95min, LCMS34: m/z =255 [M+1].

[0515] Step 1: Synthesis of (2-methoxy-S-nitrophenyhhydrazive:

[0510] Into a 250-mL 3-necked round-bottom flask was placed Z-methoxy-S-nitroaniline (2 g,
11.89 mmol, 1.00 equiv), and hydrogen chioride (16 mL). To this solution was added NaNO»
{904 mg, 13.10 mmol, 1.10 equiv) at -10 °C, and the resulting mixture was stirred for 1 b, To this
solution was added SnCla-2 HoO (545 g, 2415 mmol, 2.20 equiv) dissolved in HCL The resulting
solution was stirred for 30 min at -25 °C. The solids were collected by filtration. The solids of the
solution were dissolved in potassium hydroxide (25%). This resulted in 1.3 g (60%) of the title
compound as a red solid.

[0517] LC-MS: (ES, mz); RT = 0.34 min, LCMS45: m/z = 184.07 [M+1]. 'H NMR (400 MHz,
DMSO-d6) § 7.79 (d, J = 2.9 He, 1H), 7.55 (dd, J = 8.8, 2.9 Hz, 1H), 6.97 (d, / = § & Hz, 1H),
6.65 (s, TH), 4.17 (s, 2H), 3.90 (s, 3H)

[0518] Step 2: Synthesis of tert-butyl 1-(2-methoxy-S-nitrophenyl)-1H,4H,5H,6H, 7TH-
pyrazolof[4,3-clpyridine-S-carboxylate:

[0519] Into a 50-mL round-bottom flask was placed (2-methoxy-S-nitrophenyl }hydrazine (200
mg, 1.09 mmol, 1.00 equiv), HOAc (197 mg, 3.28 mmol, 3.00 equiv), tert-buty] (3E}-3-
[(dimethylamino)methylidene}-4-oxopiperidine- I -carboxylate (278 mg, 1.09 mmol, 1.00 equiv),
and methanol (10 mL). The resulting solution was stirred for 3 h at 65 °C in an otl bath. The
resulting mixture was concentrated under vacuum. The resulting solution was diluted with 10 mL
of H20. The resulting solution was extracted with 3x20 ml of chloromethane and the organic
lavers combined. The residue was applied onto a stlica gel column with ethyl acetate/petroleum
ether (20%B). This resulted in 240 mg (59%) of the utle compound as a yellow solid.

[0520] LC-MS: (ES, m/z): RT =143 min, LCMS31: m/z = 37516 [M+1]

105211 Step 3: Synthesis of tert-butyl 1-(S-anuno-2-methoxyphenyly-1H,4H,SH, 6H,7H-

pyrazolof4,3-clpyndine~-5-carboxylate:
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105221 Into a SO-mL round-bottom flask was placed tert-butyl 1-(2-methoxy-5-nitrophenyl)-
TH,4H,5H,6H, 7TH-pyrazolo[4,3~clpyridine-S-carboxylate (200 mg, 0.53 mmol, 1.00 equiv),
methanol (20 mL), Raney-Ni, hydrogen. The resulting solution was stirred for 1 h at 20 °C. The
solids were filtered out. The resulting mixture was concentrated under vacuum. This resulted in
130 mg (71%) of as yellow oil.
[0523] LC-MS: (ES, m/z). RT = 1.00min, LCMS33: m/z = 34516 [M+1].
[0524] Step 4: Synthesis of 5-fluoro-2-N-(4-methoxy-3-{2H,4H, 5H,6H,7H-pyrazolo[4,3-
clpyridin-2-ylphenyl}-4-N,6-dimethylpyrimidine-2,4-diamine:
[0525] Into a 50-mL round-bottom flask was placed tert-butyl 2-(S-amino-2-methoxyphenyl}-
2H,4H,5H, 6H,7TH-pyrazolo[4,3-c]pyridine-5-carboxylate (110 mg, 0.32 mmol, 1.00 equiv),
trifluoroacetic acid {180.7 mg, 1.60 mmol, 5.00 equivy, [PA (5 mL)}, and 2-chloro-5-fluoro-N,6-
dimethylpyrimidin-4-amine {56 mg, 0.32 mmol, 1.00 equiv). The resulting solution was stirred for
2 b at 80 °C 1o an oil bath. The resulting mixture was concentrated under vacuum. The crude
product {110 mg) was purified by flash-prep-HPLC; mobile phase, HoO(TFA . CH3CN increasing
to FHoO(TFA ) CH3CN=20% within 20 min, detector, UV 254 um. This resulted in 18.3 mg (12%)

of the title compound as a light vellow solid.

Example 14: Synthesis of Compound 28
[0526] Synthesis of S-fluoro-2-N-(4-methexy-3-[1 H,4H,5H,6H,7H-pyrazolo{4,3-¢c}pyridin-1-
yliphenyi)-4-N,6-dimethylpyrimidine-2,4-diamine trifluoroacetic acid:
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[0527] Step 1: Synthesis of tert-butyl 1-(S-amino-2-methoxypheny!}-1H,4H, 5H,6H, 7H-
pyrazolof4,3-clpyndine~-5-carboxylate:

[0528] Into a 5C-mL round-bottom flask was placed tert-butyl 1-(2-methoxy-5-nitrophenyl)-
THL4H,SH,6H. 7TH-pyrazolof4,3-clpyridine-5-carboxylate (200 mg, 0.53 romol, 1.00 equiv),
methanol (20 mL), Raney-Ni, and hydrogen. The resulting solution was stirred for 1 h at 20 °C.

The solids were filtered out. The resulting mixture was concentrated under vacuum. This resulted
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in 130 mg (71%) of tert-butyl 1-(5-amino-2-methoxyphenyl)-1H,4H,SH,6H, 7H-pyrazolof4,3-
clpyridine-S-carboxvlate as a yellow oil.

[0529] LC-MS: (ES, m/zy RT =099 min, LCMS815: m/z = 345 19 [M+1].

[0530] Step 2: Synthests of 5-fluoro-2-N-(4-methoxy-3-[ 1H,4H,5H,6H, 7H-pyrazolo[4,3-
clpyridin-1-yliphenyl)-4-N 6-dimethylpyrimidine-2 4-diamine:

[0531] Into a SO-mL round-bottorn flask was placed tert-butyl 1-(5-amino-2-methoxyphenyl)-
1H,4H,5H,6H, 7TH-pyrazolo[4,3-clpyridine-5-carboxylate (100 mg, 0.29 mmol, 1.00 equiv), IPA
{10 mL), 2-chloro-S-fluoro-N,6-dimethylpyrimidin-4-amine {50.9 mg, 0.29 mmol, 1.00 equiv),
trifluorcacetic acid (98.5 mg, 0.87 mmol, 3.00 equiv). The resulting solution was stirred for 2 h at
80 °C in an oil bath. The resulting mixture was concentrated under vacuum. The crude product
was purified by prep-HPLC, mobile phase, water (0.05%TFA) and ACN (5.0% ACN up to 73.0%
in 7 min), detector, UV 254/220 nm. This resulted in 78.6 mg {54%6) of the title compound as a

light yellow solid.

Example 15: Synthesis of Compound 33
{05321 Synthesis of 2-N-[3-{1H-indol-4-yi}-4-methoxyphenyl}]-4-N,6-dimethyipyrimidine-2.4-

diamine hydrochloride:

< ] N/l%N K5 CO4 Pd{dppHCl,CHLCl

H dioxang,H,0

[0533] Synthesis of 2-N-[3-(1H-indol-4-yi)-4-methoxyphenyl]-4-N,o-dimethylpyrimidine-2 4-
diaroine:

[0534] Into a 30-mL round-bottom flask was placed 2-N-(3-1odo-4-methoxyphenyl -4-N,6-
dimethylpyrimidine-2,4-diamine (300 mg, 0.81 mmol, 1.00 equiv), dioxane (10 mL}), water(3 mL),
potassium carbonate (336 mg, 2.43 mmol, 3.00 equiv), Pd(dppf)CI2CHZCIZ (66 mg), and 4-
(tetramethyl-1,3,2-dioxaborolan-2-yi)-1H-indole (295 mg, 1.21 mmol, 1.50 equiv). The resulting
solution was stirred for 3 b at 80 °C. The crude product was purified by prep-HPLC; Mobile Phase
A:Water/0.05%HCI, Mobile Phase B: ACN. This resulted in 44.1 mg (14%) of the title compound

as a solid.
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Example 16: Synthesis of Compound 35
[0535] Synthesis of 2-N-(4-methoxy-3-[1 H-pyrazelo[4,3-cjpyridin-1-yl]phenyl}-4-N,6-

dimethylpyrimidine-2,4-diamine; trifluoroacetic acid:

i NH
'op D00
R £
N/J’I /N\E}J % E/j\N HQ/[Kk
Cul KsPO, “:wzso s F

[0536] Synthesis of2-N-(4-methoxy-3-{ 1H-pvrazolo[4,3-cipyridin-1-yvilphenyi)-4-N,6-
dimethylpyrimidine-2,4-diamine:

[0537] Into a 30-mL round-bottom flask was placed 2-N-(3-iodo-4-methoxyphenyl)-4-N 6-
dimethyipyrimidine-2 4-diamine (300 mg, 0.81 mmol, 1.00 equiv), DMSO (4 mL), Cul (61 mg,
0.32 mmol, 0,40 equav), KsPO4 (516 mg, 2.43 mmol, 3.00 equav), [H-pyrazolo[4,3-cjpyridine
(385 mg, 3.23 mmol, 3.99 equiv}, and 1-N,2-N-dimethylcyclohexane-1,2-diamine (92 mg, 0.65
mmol, 0.80 equiv}. The resulting solution was stirred for 12 h at 120 °C. The crude product was
purtfied by prep-HPLC; Mobile Phase A:Water/0.05%TFA, Mobile Phase B: ACN. This resulted

in 102.7 mg (27%) of the title compound as a white solid.

Example 17: Synthesis of Compound 36
[0538] Synthesis of 2-N-{4-methoxy-3-[1 H-pyrrolo|d,3-cipyridin-1-yliphenyi}-4-N,6~

dimethylpyrimidine-2,4-diamine:

N
~2 7 A
[ O
N’\ NI N

b H

Cul KzPO, DMSO

/QD /N(«

[0539] Synthesis of 2-N-(4-methoxy-3-[1H-pyrrolo]2,3-clpyridin-1-yljphenyl}-4-N,6-

Iz

dimethylpyrimidine-2.4-diamine:

[0540] Into a 20-mL vial purged and maintained with an inert atmosphere of nitrogen was placed
H-pyrrolo{2,3-clpyridine (289 mg, 2.45 mmol, 3.02 equiv), Cul {(61.6 mg, 0.32 mmol, 0.40
equiv), KsPOs (516 mg, 2.43 mmol, 3.00 equiv), DMSO (5 mL}), 2-N-(3-iodo-4-methoxyphenyl)-
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4-N,6-dimethylpyrimidine-2,4-diamine (300 mg, 0.81 mmol, 1.00 equiv), and (1R,2ZR)-1-N,2-N-
dimethyleyclohexane-1,2-diamine (92.1 mg, 0.65 mumol, 0.80 equiv}. The resulting solution was
stirred for 1 overnight at 100 °C. The crude product was purified by Prep-HPLC; mobile phase,
Water(10 mmol/L NH4HCOs and ACN (25.0% ACNup to 31.0% 10 12 min}, detector, UV

254/220 nm. This resulted in 114.5 mg (39%) of the utle compound as a white solid.

Example 18: Synthesis of Compound 37
[0541] Synthesis of 2-N-[3-(1H-indazol-4-yl}-4-methoxyphenyl]-4-N,6-dimethyipyrimidine-

2.4-dlamine; triflucroacetic acid:

»’N‘NH
ED\ ﬁ)%N | N Pd{dppfiCly, KoCO3.,

H dioxane H,0

{05421 Synthesis of 2-N-[3-(1H-indazol-4-y1}-4-methoxyphenylj-4-N, 6-dimethylpyrimidine-2 4-
diamine:

[0543] Into a 20-mL sealed tube purged and maintained with an inert atmosphere of nitrogen was
placed 2-N-(3-iodo-4-methoxyphenyi)-4-N, 6~dimethylpyrimidine-2, 4-diamine (200 mg, 0.54
mmol, 1.00 equiv), 4-(tetramethyl-1,3,2-dioxaborolan-2-y1)-1H-indazole (224 mg, 0.92 mmol,
1.70 equiv), potassium carbonate (224 mg, 1.62 mmol, 3.00 equiv), dioxane (10 mL), water(2
ml}, and Pd{dppHHCLCH2CL (49 mg, 0.07 mmol, 0.10 equiv). The resulting solution was stirred
for 1 overrught at 80 °C in an oil bath, then concentrated under vacuum. The resulting solution was
extracted with 3x80 mL of ethyl acetate and the organic layers combined. The resulting mixture
was washed with 3x50 mL of water and 2x50 mL of Brine. The mixture was dried over anhydrous
sodium sulfate. The resulting mixture was concentrated under vacuum. The crude product was
purified by prep-HPLC,; mobile phase, Mobile Phase A:Water/0.05% TFA, Mobile Phase B:
ACN; detector, 254 nm. This resulted in 37.8 mg (15%) of the title compound as an off-white

solid.

Example 19: Synthesis of Compound 56
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[0544] Synthesis of N2-{4-methoxy-3-(4,5.6,7-tetrahydro-2H-pyrazolof4,3-blpyridin-2-
yhphenyi)-N4,6-dimethyipyrimidine-2,4-diamine hydrochloride:

S
S [ NH
-~ N E N 0 |
3 g NH i 3 N
| NH N } o O\"% \ 2 . \i/j\
5 Boc N\___ Y ) M LIEA PNy E /H\ P
Fh\el N

< N i | | N

\ij\ N)E\ H BOS, N/l\N” pom HN—

. e N/k\N GI\L Cul,DMSO Nnﬂg;;\ij H < =M
H S, .- i

N

H
[0545] Synthesis of N2-{4-methoxy-3-(4,5,6,7-tetrahydro-2H-pyrazolo{4,3-bipyridin-2-
yhphenyl}-N4,6-dimethylpyrimidine-2 4-diamine:

05461 Into a 25-ml round-bottom flask, was placed tert-butyl 2-(2~-methoxy-5-{{4-methyl-6-
{methylamino)pyrimidin-2-yDamino)phenyi)-2,5,6, 7-tetrahydro-4H-pyrazolof4,3-blpyrdine-4-
carboxylate {100 mg, 0.21 mmol, 1.00 equiv), trifluoroacetic acid (73 mg, 0.65 mmol, 3.00 equiv),
and dichloromethane (5 mL). The resulting solution was stirred for 24 h at 25 °C. The resulting
mixture was concentrated under vacuur. The residue was applied onto a silica gel column with
H20 (0.05% TFA)ACN (1:1). This resulted in 16.1 mg (9%) of the title compounds as a light

yellow solid.

Example 20: Synthesis of Compound 108
{05471 Synthesis of N2-(4-methoxy-3-(4-{(methylaminomethyl}-1 H-pyrazel-1-yliphenyl)-

N4, 6-dimethylpyrimidine-2,4-diamine

NH
| N a “NH
i = H
O P O i
P A O =N NH
; NH; N7 TN 5
H Cul
~ o NH
i NH . | i
NP oH © N%’K
PNy Ny S
A A LI, e
& =N ’ NaBH,CN ~ TNH =N

[0548] Step 1: Synthesis of 2-N-(3-iodo-4-methoxyphenyl)}-4-N, 6-dimethylpyrinudine-2,4-
diamine

05491 Into a 500-mL round-bottom flask, was placed 3-1iodo-4-methoxyaniline (20 g, 80.31
mmol, 1.00 equiv), IPA (240 mL), trifluorcacetic acid (17.6 g, 155.70 mmol, 2.00 equiv), 2-

chloro-N,6-dimethylpyrimidin-4-amine (12.7 g, 80.58 mmol, 1.00 equiv). The resulting solution
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was stitred for 2 b at room temperature. The solids were collected by filtration. This resulted in 26
g {87%) of the title compound as a brown solid.

[0550] Analytical Data: LC-MS: (ES, m/z): RT = 1058 mun; LCMS33: m/z =371 [M+1] 2.
[0551] Step 2: Synthesis of 1-(2-methoxy-5-[[4-methyl-0-(methylamino)pyrimidin-2-
yljaminolphenyl)-1H-pyrazole-4-carbaldehyde

(05521 Into a SO-mL round-bottorn flask, was placed 2-N-(3-iodo-4-methoxyphenyl}-4-N,6-
dimethyipyrimidine-2 4-diamine (1 g, 2.70 mmol, 1.00 equiv), Tol (10 mL), Cul {154 mg, 0.81
mmol, 0.30 equiv), K3P0O4 (1.72 g, 8 10 mamol, 3.00 equiv), 1H-pyrazole-4-carbaldehyde (262
mg, 2.73 mmol, 1.00 equiv}), (1R, 2R)-1-N,2-N-dimethyleyclohexane-1,2-diamine {230 mg, 1.62
mmol, 0.60 equiv). The resulting solution was stirred for 24 h at 140°C. The residue was applied
onto a silica gel column with water/ACN (1.50-1:10). The collected fractions were combined and
concentrated under vacuum. This resulted in 550 mg (60%) of the title compound as an off-white
solid.

[0553] Analytical Data: LC-MS: (ES, m/z): RT =0.981 min;, LCMS33: m/z =339

NMR (300 MHz, Methanol-ds) 6 9.91 (s, 1H), 8 77 (d, /= 0.6 Hz, 1H), 8 38 (5, 1H), 8.16 ( s, 1H),
7.58(d, J=9.0Hz 1H), 717 (d,J=9.0Hz, 1H), 582 (s, 1H}, 3.91 (5, 3H}, 2.89 (5, 3H), 2.18 (s,
3H).

[0554] Step 3: Synthesis of N2-(4-methoxy-3-(4-{(methylaminoymethyl}-1H-pyrazol-1-

(.u
O
ES
*i
L‘E

ylphenyl}-N4,6-dimethylpyrimidine-2 4-diamine

05551 Intoa 25-mL round-bottom flask, was placed 1-(2-methoxy-5-{{4-methyl-6~
{methylamino)pyrimidin-2-yljamino|phenyl)-1H-pyrazole-4-carbaldehyde (140 mg, 0.41 mmol,
1.00 equiv), NaBHCN (5 g, 79.57 mmol, 192.30 equiv}, methanol (233 mg, 7.27 mmol, 6.00
equiv), methanamine (104 mg, 3.35 mmol, 4.00 equiv). The resulting solution was stirred for 2 h
at room temperature. The resulting muxture was concentrated under vacuum. The crude product
was purified by Prep-HPLC with the following conditions (2#-AnalyseHPLC-
SHIMADZU(HPLC-10)): Column, XSelect CSH Prep C18 OBD Columu,, 19*250mm, Suru;
mobile phase, Water(0.05%TFA ) and ACN (10.0% ACN up to 30.0% in 7 min), Detector, uv
254/220nm. This resulted in 47.5 mg (25%) of the title compound as a trifluoroacetic acid saltas a

white solid.

Example 21: Synthesis of Compound 109
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[0556] Synthesis of N2-(3-(4-({dimethylamineymethyl}-1H-pyrazol-1-yl}-4-methoxyphenyl)-

N4, 6-dimethylpyrimidine-2,4-diamine:

i NH
~ Fa |
O™ WY ’ mF m I
i/i /%/L\ AN f{;ﬁ NN
oS =

o H NaBH;CN N

[0557] Step 1: Synthesis of N2-(3-(4-({dimethylamino)methyl}- 1 H-pyrazol-1-y1)-4-
methoxyphenyl)-N4,6-dimethylpyrimidine-2 4-diamine:

[0558] Intoa 25-mL round-bottom flask, was placed 1-(2-methoxy-5-{{4-methyl-0-
{rmethylamino)pyrimidin-2-ylJamino]phenyl)-1H-pyrazole-4-carbaldehyde (160 mg, 0.47 mmol,
1.00 equiv), NaBH3;CN (& g, 79.57 mmol, 168.27 equiv}, methanol (240 mg, 7.49 mmol, 4.00
equivy, dimethylamine (119 mg, 2.64 mmol, 4.00 equiv). The resulting solution was stirred for 2 h
at room temperature. The resulting mixture was concentrated under vacuum. The crude product
was purified by Prep-HPLC with the following conditions (2#-AnalyseHPLC-
SHIMADZU(HPLC-10)). Column, XS8elect CSH Prep C18 OBD Column, 19*250mm,5um,
mobile phase, Water{(0.05%TFA ) and ACN (15.0% ACN up to 35.0% in 7 min); Detector, uv
254/220nr. This resulted 1n 89.2 mg (39%) of the title compound as the trifluorcacetic acid salt as

a white solid.

Example 22: Synthesis of Compound 113:
[0559] Synthesis of M2-{4-methoxy-3-(4,5,6,7-tetrahydro-1H-pyrazolof4,3-¢cjpyridin-1-
yhphenyi)-N4,6-dimethyipyrimidine-2,4-diamine:

\H ~

| N
o N O\ﬁ\ N%F © NF
o - N? o | T -
HZNNQNA} J Nua o™y \N/"‘\ EFA,D\;I\Q. N D\N”/J{\ i

F H N N v N E ------------------ 7 N N
i l [ Jo-. - o s | H
“ AcOH.MeOH (;

Boc N~ N
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{05607 Step 1: Synthesis of tert-butyl 1-(2Z-methoxy-5-[[4-methyl-6-(methylamino}pyrimidin-2-
vilaminoiphenyl)-1H 4H SH,6H, 7TH-pyrazolo[4,3-¢]pyridine-S-carboxylate:
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[0561] Into a 100-mL round-bottom flask, was placed tert-butyl (3E)-3-
[{dimethylamino)methylidenel}-4-oxopiperidine-1-carboxylate (500 mg, 1.87 mmol, 1.00 equiv),
AcOH (225 mg, 3.75 mmol, 2.00 equiv), methanol (10 mL}), 2-N-(3-hydrazinyi-4-
methoxyphenylj-4-N,o-dimethylpyrimidine-2,4-diamine (580 mg, 1.87 mmol, 1.00 equiv). The
resulting solution was stirred for 15 h at 65 °C in an o1l bath. The resulting mixture was
concentrated under vacuum. The residue was applied onto a silica gel column with H20 (0.05%
TFAY ACN (1:1}. This resulted in 300 mg (26%) of as a yellow oil.

[0562] Analytical Data: LC-MS: (ES, m/z): RT = 1.18 mun, LCMS 33 m/z = 466 [M+1].
[0563] Step 2: Synthesis of NZ-(4-methoxy-3-(4,5,6,7-tetrahydro-1H-pyrazolof4,3-clpyridin-1-
yliphenyl}-N4,6-dimethylpyrimidine-2 4-diamine:

05641 Intoa 50-mL round-bottom flask, was placed tert-butyl 1-(2-methoxy-5-{[4-methyl-6-
{methylamino)pyrimidin-2-yllaminolphenyl)-1H 4H 5H,6H,7H-pyrazolo[4,3-¢c]pyridine-S-
carboxylate (300 mg, 0.64 mmol, 1.00 equiv), trifluoroacetic acid (290 mg, 1.92 mmol, 3.00
equiv), dichloromethane (10 mL). The resulting solution was stirred for 24 h at 25 °C. The
resulting mixture was concentrated under vacuum. The residue was applied onto a silica gel
column with HaO(0.05%NHsHCO:): ACN (3:1). This resuited in 16.5 mg {7%) of the title

compound as a light yellow sohd.

Example 23: Synthesis of Compound 137:
{05651 Synthesis of N2-(4-methoxy-3-(4-(pyrrolidin-2-vi}-1 H-1,2.3-triazol-1 -y phenyl}-N4,6-

dimethylpyrimidine-2 4-diamine:
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[0560] Step 1: Synthesis of tert-butyl 2-[1-(2-methoxy-5-unitrophenyl}-1H-1,2, 3-triazol-4-
ylipyrrolidine-1-carboxylate:
[0567] Intoa 100-mL round-bottom flask, was placed 2-azido-1-methoxy-4-nitrobenzene (1 g,

5.15 mmol, 1.00 equiv), tert-butanol (10 mL), water(20 mL), dioxo(sulfonylidene)copper (80 mg,
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0.50 mmol, 0.10 equiv), tert-butyl Z-ethynylpyrrolidine-1-carboxylate (1.1 g, 5.53 mmol, 1.10
equiv). The resulting solution was stirred for 3 h at 80 °C in an ol bath. The resulting solution was
extracted with 20 mL of ethyl acetate and the organic layers combined and concentrated under
vacuum. This resulted in 550 mg (25%) of the title compound as a yellow solid.

[0568] Analytical Data: LC-MS: (ES, m/2): RT =112 min, LCMS 53: m/z = 390 [M+11]

[0569] Step 2: Synthesis of tert-butyl 2-[1-(5-amino-2-methoxyphenyl)-1H-1,2, 3 -triazol-4-
viipyrrolidine-1-carboxvlate:

[0570] Into a 25-mL round-bottom flask, was placed tert-butyl 2-[1-(2-methoxy-S-nitrophenyl)-
1H-1,2,3-triazol-4-yllpyrrolidine-1-carboxylate (50 mg, 0.13 mmol, 1.00 equiv), palladium carbon
(10 mg), ethyl acetate (2 mL). The resulting solution was stirred for 12 h at 25 °C. The solids were
filtered out. The resulting mixture was concentrated under vacuum. This resulted in 30 mg (62%)
of the title compound as a yellow solid.

[0571] Analytical Data: LC-MS: (ES, /2y RT = 1.02 min, LCMS 33 m/z = 360 [M+11.

[0572] Step 3: Synthesis of tert-butyl 2-[ 1 -(2-methoxy-5-{[4-methyi-6-{methylamino)pyrimidin-
2-yHaminolphenyl)-1H-1,2,3-triazol-4-yllpyrrolidine-1-carboxylate:

[0573] Into a 50-mL round-bottom flask, was placed tert-butyl 2-[1-(5-amino-2-methoxyphenyl)-
TH-1.2,3-tr1azol-4-ylpyrrolidine-1-carboxylate (400 mg, 1.21 mmol, 1.00 equiv), triflucroacetic
acid (400 mg, 3.64 mmol, 3.00 equiv}, IPA (10 mL), 2-chloro-N,6-dimethylpyrimidin-4-amine
(174 mg, 1.20 mmol, 1.00 equiv). The resulting solution was stirred for 2 h at 80 °C in an o1l bath.
The solids were collected by filtration. The resulting mixture was concentrated under vacuum.
This resulted in 200 mg (36%) of the title compound as a pink solid.

[0574] Analytical Data: LC-MS: (ES, m/z): RT = 1.32 min, LCMS 27: mz = 481 [M+11].

[0575] Step 4: Synthesis of tert-butyl 2-[1-(2-methoxy-5-nitrophenyi)-1H-1,2 3-triazol-4-
ylipyrrolidine-1-carboxylate:

[0576] Into a 50-mL round-bottom flask, was placed tert-butyl 2-[1-(2-methoxy-5-[[4-methyl-6-
{rmethylamino)pyriroidin-2-ylJaminojphenyl)-1H-1.2, 3-triazol-4-yljpyrrolidine-1-carboxylate (200
mg, 0.42 mmol, 1.00 equiv), trifluorcacetic acid (200 mg, 1.27 mmol, 3.00 equiv}),
dichloromethane (8 mL). The resulting solution was stirred for 24 h at 25 °C. The resulting
mixfure was concentrated under vacuum. The crude product was purified by Prep-HPLC with the
following conditions (2#-AnalyseHPLC-SHIMADZU(HPLC-10)): Column, XSelect CSH Prep
C18 OBD Column,, 5um,19%150mm; mobile phase, Water (0.05% TFA ) and ACN (5.0% ACN
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up to 20.0% in 8 min); Detector, UV 254/220nm. This resulted in 21.8 mg of the title compound

as the triftuoroacetic acid salt as a white solid.

Example 24: Synthesis of Compound 157:
[0577] Synthesis of N2-{4-methoxy-3-(1 H-pyrrolo{2,3-c]pyridin-2-yl)phenyi}-N4,6-

dimethylpyrimidine-2,4-diamine:

o
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[0S78] Step 1: Synthesis of tert-butyl N-(4-iodopyri dinu}yi)carbamate:

[0579] Into a 100-mL round-bottom tlask, was placed 4-iodopyridin-3-amine (2 g, 9.09 mmol,
1.00 equivy, BocaO (2.4 g, 11.00 mmol, 1.21 equiv), 4-dimethylaminopyridine (1 g, 8 19 mmol,
0.90 equivy, dichloromethane (50 mL). The resulting solution was stirred for 1 overnight at room
temperature. The resulting solution was extracted with of ethyl acetate and the organic layers
combined and concentrated under vacuum. The residue was applied onto a silica gel column with
ethyl acetate/petroleum ether (1: 10} This resulted in 1.9 g (65%) of the title compound as an off-
white solid.

[0580] Analytical Data: LC-MS: (ES, m/z): RT =0.719min, LCMS45: mz =321 [M+1}.

[0581] Step Z: Synthesis of tert-butyl N-[4-{2-(2-methoxy-S-nitrophenvijethynylipyridin-3-
yljcarbamate

[0582] Toto a 50-mL round-bottom flask purged and maintained with an inert atmosphere of
nitrogen, was placed tert-butyl N-(4-todopyridin-3-ylicarbamate (700 mg, 2.19 mmol, 1.00 equiv},
Pd(PPh3»Cl (144 mg, 0.21 ramol, 0.09 equiv), Cul (83 mg, 0.44 mmol, 0.20 equiv), TEA (1.1 g,
10.87 mmol, 4.97 equiv), DMSO (5 mL}, [2-(Z-methoxy-S-nitropheny! jethynyljtrimethylsilane
{544 mg, 2.18 mmol, 1.00 equiv). The resulting solution was stirred for 4 h at 50 °C. The resulting
solution was extracted with of ethyl acetate and the organic layers combined. This resulted in 420
mg (52%}) of the title compound as a yelicw solid.

[0583] Analytical Data: LC-MS: (ES, m/z). RT 0.880= min, LCMS45: sz =370 [M+11].
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[0584] Step 3: Synthesis of 2-(2-methoxy-5-nitrophenyl)- 1 H-pyrrolof2,3-clpyridine:

(05851 Intoa 10-mL sealed tube purged and maintained with an inert atmosphere of nitrogen, was
placed tert-butyl N-[4-[2-(2-methoxy-S-nitrophenyhethynyljpyridin-3-yijcarbamate (30 mg, 0.08
mmol, 1.00 equiv), EtONa (11 mg), ethanol (2 mL). The final reaction mixture was irradiated with
microwave radiation for 2 h at 65 °C. The crude product was used in the next reaction without
further purification.

[0586] Analytical Data: LC-MS: (ES, m/z): RT =1.715 min, LCMS30: sz = 270 [M+11].

[0587] Step 4: Synthesis of 4-methoxy-3-{ 1H-pyrrolof2,3-clpyridin-2-ylaniline:

[0588] Into a 50-mL 3-necked round-bottom flask, was placed 2-(2-methoxy-5-nitrophenyl}-1H-
pyrrolof2,3-clpyridine (109 mg, 0.40 mmol, 1.00 equiv), ethyl acetate (20 mL)}, Palladium carbon
{30 mg), hydrogen. The resulting solution was stirred for 1 h at room temperature. The solids were
filtered out. The resulting nuxture was concentrated under vacuum. This resulted in 100 mg of the
title compound as a brown solid.

[0589] Analytical Data: LC-MS: (ES, m/zy: RT = 1.041min, LCMS31: m/iz = 270 {M+11.

[0590] Step 3: Synthesis of N2~(4~-methoxy-3-(1H-pyrrolof2,3-clpyridin-2-yDphenyl)-N4,6-
dimethyipyrimidine-2 4-diamine:

[0591] Into a 40-ml vial, was placed 4-methoxy-3-[1H-pyrrolof2,3-clpyridin-2-yljaniline (100
mg, 0.42 mmol, 1.00 equiv), IPA (15 mL, 1.09 equiv), trifluoroacetic acid (156 mg, 1.38 mmol,
3.30 equiv), 2-chloro-N,6-dimethylpyrimidin-4-amine (71.6 mg, 0.45 mmol, 3.30 equiv). The
resulting solution was stirred for 3 h at 80 °C in an oil bath. The crude product (100 g) was
purified by Prep-HPLC with the following conditions (2#-AnalyseHPLC-SHIMADZUHPLC-
10}): Column, XSelect CSH Prep C18 OBD Column,, 19%250mm,5um; mobile phase, Water
(0.05%TFA Y and ACN (10.0% ACN up t0 35.0% in 7 min}; Detector, UV 254/220nm. 19.2 mg
product was obtained and concentrated under vacuum. This resulted in 19.2 mg (10%) of the title

compound as the trifluoroacetic acid salt as an oft-white solid.
Example 25: Synthesis of Compound 15%:

[0592] Synthesis of N2-(4-methoxy-3-(4-{(methylaminejmethyl}-1H-1,2.3-triazel-1-
yhiphenyi)-N4,6-dimethylpyrimidine-2,4-diamine:
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05931 Step 1: Synthesis of [1-(2-methoxy-5-{[4~-methy}-6-(methylamino)pyrimidin-2-
vijaminolphenyl}-1H-1,2,3-triazol-4-vi]methanol:

[0594] Iuto a 50-mL round-bottom flask, was placed 1-(2Z-methoxy-S-{{4-methyl-6-
(methylamino)pyrimidin-2-yljamino]phenyl}-1H-1,2 3-triazole-4-carboxylic acid (700 mg, 1.97
mmol, 1.00 equiv), BHs/THF (15 mL). The resulting solution was stirred tor 20 h at 20 °C. The
resulting mixture was concentrated under vacuum. The reaction was then quenched by the addition
of 5 mL of. The residue was applied onto a silica gel column with methanol/H>0(0.05% TFA)
(1/1}. This resulted in 350 mg (52%) of the title compound as an off-white solid.

[0595] Analytical Data: LC-MS: (ES, m/z): RT = 0.856 min; LCMS53: sz = 342 [M+1]. 'H
NMR (300 MHz, Methanol-d4) 5 8.42 — 828 (m, 2H), 758 (d, /=90 Hz, 1H), 733 (d,./=90
Hz, 1H),6.01 (g, /=09Hz 1H), 478(d, /=0.7Hz 2H), 3.96 (s, 3H), 3.01 (5,3H), 244 - 2.28
{m, 3H).

[0590] Step 2: Synthesis of 2-N-[3-[4-{chloromethyl}-1H-1,2,3-triazol-1-yl]-4-methoxyphenyl]-
4-N,6-dimethylpyrimidine-2 4-diamine:

[0597] Intoa 100-mL round-bottom flask, was placed {1-(2-methoxy-5-[[4-methyl-6-
{methylamino)pyrimidin-2-yljaminolphenyl}-1H-1,2 3-triazol-4-ylmethanol (200 mg, 0.59 mmol,
1.00 equiv), dichloromethane (40 mL.), thionyl chloride (346 mg, 5.00 equiv), N,N-
dimethyltormamide (2 drop). The resulting solution was stirred for 1 h at 20 °C. The resulting
solution was diluted with 30 mL of H2O. The resulting solution was extracted with 3x80 ml of
dichloromethane and the organic layers combined and concentrated under vacuum. This resulted
in 137 mg (65%) of the title compound as an oft-white solid.

[0598] Analytical Data: LC-MS: (ES, m/z); RT =0.994 min; LCMSI5: sz =360 [M+1].
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(05991 Step 3: Synthesis of N2-(4-methoxy-3-(4~({methylaminoymethyl)-1H-1,2 3-triazol-1-
yhphenyl)}-N4, 6-dimethylpyrimidine-2 4~-diamine:

[0600] Into a 50-mL round-bottom flask, was placed 2-N-[3-[4-(chloromethyi}-1H-1,2 3-triazol-
t-yl}-4-methoxyphenyi}-4-N,6-dimethylpyrimidine-2 4-diamine (137 mg, 0.38 mmol, 1.00 equiv),
methanamine hydrochlonide (127 mg, 1.88 mmol, 5.00 equiv), potassium carbonate (420 mg, 3.04
mmol, 8.00 equiv), ACN (15 mL). The resulting solution was stirred for 2 days at 20 °C. The
solids were filtered out. The resulting mixture was concentrated under vacuum. The crude product
was purified by Prep-HPLC with the following conditions (2#-AnalyseHPLC-
SHIMADZUHPLC-10)): Column, X8elect CSH Prep C18 OBD Column,, 5um, 19*150mm;
mobile phase, Water (0.05% TFA ) and ACN (5.0% ACN up to 20.0% in 7 min});, Detector, UV
254/220nm. This resulted in 62.8 mg (35%) of the title compound as the trifluorcacetic acid salt as

a white solid.

Example 26: Synthesis of Compound 175:
[0601] Synthesis of N2-{4-methoxy-3-(1 H-pyrrolo{3.2-¢c]pyridin-6-yl)phenyli}-N4-

methylpyrimidine-2,4-diamine:

X o Gl
/OD\ ! =N Pd-C,
~B NO,  Pd{dppfiClK,CO, Hy

0, ,
>§ré Dioxane,H,0, 80°C
P

\

NH
e
N/’
\\I = NHz o N
N TEAIPA

06021 Step 1: Svnthesis of 6-{2-methoxy-5-unitrophenyl)- 1 H-pyrrolo]3,2-clpyridine:

[0603] Into a 30-mL vial purged and maintained with an inert atmosphere of nitrogen, was placed
6-chioro-1H-pyrrolof3,2-clpyridine (500 mg, 3.28 mmol, 1.00 equiv), 2-(2-methoxy-5-
nitrophenyl}-4,4,5, 5-tetramethyl-1,3,2-dioxaborolane (1.1 g, 3.94 mmol, 1 20 equiv), Pd(dppt)Clz
(270 mg, 0.37 ramol, 0.11 equiv), potassium carbonate (1.36 g, 9.84 mumol, 3.00 equiv), Dioxane
{10 mL), water(1 mL}. The resulting solution was stirred for 4 h at 80 °C in an o1l bath. The

resulting solution was extracted with 3x30 mL of ethyl acetate and the organic layers combined.
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The residue was applied outo a silica gel column with ethyl acetate/petroleum ether (60%). This
resulted tn 280 mg (crude) of the title compound as a yellow solid.

[0604] Analytical Data: LC-MS: (ES, m/z): RT =0.543 min, LCMS30: m/z =270 [M+1].

[0605] Step Z: Synthesis of 4-methoxy-3-{1H-pyrrolof3,2-¢lpyridin-6-yi]aniline:

[0606] Into a SO-mL round-bottom flask purged and maintained with an inert atmosphere of H2,
was placed 6-(2-methoxy-S-nitrophenyl)-1H-pyrrolo[3,2-¢lpyridine (280 mg, 1.04 mmol, 1.00
equiv), methanol {5 mL), Palladium on carbon (190 mg). The resulting solution was stirred for 2 h
at 20 °C. The solids were filtered out. This resulted in 190 mg (76%) of the title compound as a
brown solid.

[0607] Analytical Data: LC-MS: (ES, m/z): RT = 0.702 min, LCMS15: m/z = 240 [M+1]. 'H
NMR (300 MHz, Methanol-di) 8 882 (d, /= 1.1 Hz, 1H), 7.74 (1, /=10 Hz, 1H), 741 (d, /=32
Hz, 1H), 7.32 (s, 1H), 7.04 (d, /=28 Hz, 1H), 6.95 (d, /=87 Hz, 1H), 6.67 (s, 1H), 3.75 (s, 3H).
[0008] Step 3: Synthesis of N2-(4-methoxy-3-(1H-pyrrolof3,2-clpyridin-6-ylphenyl)-N4-
methylpyrimidine-2 4-diamine:

[0609] Into a SO-mL round-bottom flask, was placed 4-methoxy-3-[1H-pyrrolo[3,2-clpyridin-6-
vijaniline (180 mg, 0.75 mmol, 1.00 equiv}, 2-chioro-N-methylpyrimidin-4-amine (107 mg, 0.75
mmol, 0.99 equiv), trifluorcacetic acid (171.7 mg, 1.52 mmol, 2.02 equiv), IPA (5 mL). The
resulting solution was stirred for 2 h at 80 °C in an oil bath. The crude product was purified by
Prep-HPLC with the following conditions :Column: X Select C18, 19*250 mm, 5 um; Mobile
Phase A: Water/0.05% TFA, Mobile Phase B: ACN; Flow rate: 25 ml/min; Gradient: 25% B to
64% B in 15min. This resulted in 67.8 mg (20%) of the title compound as the tritluorcacetic acid

salt as a white solid.

Example 27: Synthesis of Compound 181:
[0610] Synthesis of N2-(4-methoxy-3-(4-{(methylaminemethyl}-1 H-pyrazel-1-yhiphenyl})-

N4-methyipyrimidine-2,4-diamine:
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[0611] Step 1: Synthesis of N2-(4-methoxy-3-{(4-({(methylamino)methyl)-1H-~pyrazol-1-
yhphenyl}-Nd-methylpyrnimidine-2,4-diamine:

[0612] Into a 25-mL round-bottom flask, was placed 1-(2-methoxy-5-{{4-
(methvlaminopyrimidin-2-yljamino]phenyl)-1H-pyrazole-4-carbaldehyde (80 mg, 0.25 mmol,
.00 equiv), methanol (2 mL), methanamine (34 mg, 1.09 mmol, 2.00 equiv) and stirred for
15min. Then NaBH3CN (93 mg, 1.48 mmol, 6 00 equiv), acetic acid {0.002 mL). The resulting
solution was stirred for 2 h at 25 °C. The crude product was purified by Prep-HPLC with the
following conditions (2#-AnalyseHPLC-SHIMADZU(HPLC-10)): Column, XSelect CSH Prep
C18 OBD Column, Sum,19%150mm; mobile phase, CH3:CIN: Water {0.05% HCI ) = 1/9; Detector,
UV 254/220nm. This resulted in 36.6 mg (37%) of the title compound as the hydrochloride salt as

a white solid.

Example 28: Synthesis of Compound 200:
[0613] Synthesis of N2-{4-methoxy-3-(3-methyl-1H-pyrrole|2,3-clpyridin-2-yi}phenyl}-N4,6-
dimethyipyrimidine~2 4-diamine:
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[0614] Step 1: Synthesis of T-methoxy-4-nitro-2-(prop-1-yn-1-yljbenzene:

[0615] Into a 100-ml round-bottom flask purged and maintained with an ert atmosphere of
nitrogen, was placed 2-iodo-1-methoxy-~4-uitrobenzene (2.8 g, 10.03 mmol, 1.00 equiv),
tributyl{prop-1-yn-1-yhstannane (5 g, 15.19 mmol, 1.51 equiv), Pd(PPh:»Ch (200 mg, 0.28
mmol, 0.03 equiv), dioxane (30 mL). The resulting solution was stirred overnight at 80 °C. The
solids were filtered out. The resulting solution was extracted with of ethyl acetate and the organic
fayers combined. The residue was applied onto a silica gel coluran with ethyl acetate/petroleum
ether (5%). This resulted in 1.06 g (55%) of the title compound.

[0616] Step 2: Synthesis of 2-(2-methoxy-S-nitrophenyl }-3~-methyl-1H-pyrrolof 2, 3-clpyridine:
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[0617] Into a 20-mL vial purged and maintained with an inert atmosphere of nitrogen, was placed
I-methoxy~4-uitro-2-(prop-~i-yu-1-yl)benzene (500 mg, 2.62 mmol, 1.00 equiv}, 4-iodopyridin-3-
amine (1.1 g 5.00 mmol, 191 equiv), PA(OAch (110 mg, 0.49 mmol, 0.19 equiv), KOAc (750
mg, 7.64 mmol, 2.92 equiv), LiC1 (0.11 g), N,N-dimethylformamide (10 mL). The resulting
solution was stirred overnight at 100 °C. The crude product was purified by Prep-HPLC with the
following conditions (2#-AnalyseHPLC-SHIMADZU(HPLC-10)): Column, mobile phase,
Detector, Xbridge C18 OBD 19*150mm. This resulted in 167 mg {(23%; of the title compound.
[0018] Step 3: Synthesis of 4~methoxy-3-(3~-methyl-1H-pyrrolo[2,3-clpyridin-2-yDaniline:
[0619] Intoa 20-mL vial, was placed 2-(2-methoxy-5-nitrophenyl}-3-methyl-1H-pyrrolo[2,3-
clpyridine (150 mg, 0.53 mmol, 1.00 equiv), Zn (300 mg), AcOH (8 mL). The resulting solution
was stirred for 2 b at 25 °C. The solids were filtered cut. The resulting mixture was concentrated
under vacuum. This resulted in 115 mg (86%;) of the title compound as a yellow solid.

[0620] Step 4: Synthesis of N2-(4-methoxy-3-(3~-methyl-1H-pyrrolo]2 3-clpyridin-2-yl)phenyl}-
N4,6-dimethylpyrimidine-2 4-diamine:

[0621] Into a 20-mL vial purged and maintained with an inert atmosphere of nitrogen, was placed
4-methoxy-3-[3-methyl-1H-pyrrolo{2,3-clpyridin-2-vi]aniline (100 mg, 0.39 mmol, 1.00 equiv),
2-chloro-N,o-dimethylpyrimidin-4~-amine (50 g, 317.26 munol, 803.61 equiv), trifluorcacetic acid
(150 g, 1.33 mol, 3361.19 equiv), IPA (8 mL). The resulting solution was stisred for 1 b at 80 °C.
The resulting mixture was concentrated under vacuum. This resulted in 22 mg (11%) of the title

compound as the trifluoroacetyl fluoride salt.

Example 29: Synthesis of Compound 206:
[0622] Synthesis of N2-{4-methoxy-3-(1 H-pyrrolo{3,2-c]pyridin-6-yl)phenyi}-N4,6-

dimethylpyrimidine-2,4-diamine:
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[0623] Step 1: Synthesis of 6-chioro-1-tosyl-1H-pyrrolo[3,2-¢c]pyridine:
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[0624] Into a SO-mL round-bottom flask, was placed 6-chioro-1H-pyrrolof3,2-¢lpyridine (500
mg, 3.28 mmol, 1.00 equiv), tetrahydrofuran (20 mL.), sodium hydride (473 mg, 19.71 mmol, 6.00
equiv), 4-methylbenzene-1-sultonyl chloride (937 mg, 4.91 mmol, 1.50 equiv). The resulting
solution was stirred for 4 h at 80 °C. The resulting solution was extracted with 200 ml. of ethvl
acetate and the organic layers combined and concentrated under vacuum. This resulted in 900 mg
{crude) of the title compound that was used without further purification.

[0625] Step 2: Synthesis of 6-(2-methoxy-S-nitrophenyl}-1-tosyl-1H-pyrrolo[3,2-clpyridine:
[0026] Into a 30-mL round-bottom flask purged and maintained with an inert atmosphere of
nitrogen, was placed 6-chloro-1-{{(4-methylbenzene}sulfonyl}-1H-pyrrolo{3,2-clpyridine (500 mg,
1.63 mmol, 1.00 equiv), 2-(2-methoxy-5-nitrophenyi)-4,4,5, S-tetramethyl- 1,3, 2-dioxaborolane
{1094.1 mg, 3.92 mmol, 2.40 equiv}, Pd(dpptH)Clz (670.5 mg, 0.92 mmol, 3.00 equiv), potassium
carbonate (133.3 mg, 0.96 mmol, 0.10 equiv}, water(20 mL), dioxane (2 mL). The resulting
solution was stirred for 3 h at 80 °C. The resulting mixture was concenirated under vacuum. The
residue was applied onto a silica gel column with ethyl acetate/petroleum ether (2:3). This resulted
in 600 mg (crude) of the title compound.

(06271 Step 3: Synthesis of 4-methoxy-3-(1-tosyl-1H-pyrrolo{3,2-clpyridin-6-yljaniline:

[0028] Into a 30-mL vial, was placed 6-(2-methoxy-S-nitrophenyl)-1-{{4-
methylbenzenejsulfonyi]-1H-pyrrolo[3,2-¢]pyridine (400 mg, 0.94 mmol, 1.00 equiv), Palladium
carbon {200 mg), methanol (20 mL)}, hydrogen. The resulting solution was stirred for 2 h at room
temperature. The solids were filtered out. The resulting mixture was concentrated under vacuum,
This resulted in 250 mg (crude) of the title compound.

[0629] Step 4: Synthesis of N2-{4-methoxy-3-(1-tosyl-1H-~pyrrolo[3,2-clpyridin-6-yl)phenyl}-
N4,6-dimethylpyrimidine-2 4-diamine:

[0630] Into a SO-mL round-bottom flask, was placed 4-methoxy-3-[1-{{4-
methylbenzene)sulfonyi}-1H-pyrrolo[3,2-cipyridin-6-vijaniline (200 mg, 0.51 mmol, 1.00 equiv),
2-chloro-N,6-dimethylpyrimidin-4-amine (80 mg, 0.51 mmol, 1.00 equiv), triflucroacetic acid
(147 mg, 1.30 mmol, 2.00 equiv), IPA (10 mL ). The resulting solution was stirred for 5 h at 80 °C.
The resulting mixture was concentrated under vacuum. This resulted in 250 mg (96%;) of the title
compound.

[0631] Step 5: Synthesis of N2-(4-methoxy-3-(1H-pyrrolo[3,2-clpyridin-6-ylphenyl}-N4, 6-

dimethylpyrimidine-2,4-diamine:
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[0632] Into a SO-mL round-bottorn flask, was placed 2-N-(4-rmethoxy-3-[1-[(4-
methylbenzene)sulfonyl}-1H-pyrrolo[3,2-clpyridin-6-vilphenyl}-4-N, 6-dimethylpysimidine-2 4~
diamine (200 mg, 0.39 mmol, 1.00 equiv), sodium hydroxide (156 mg, 3.90 mmol, 10.00 equiv},
ethanol (20 mL). The resulting solution was stirred for 3 b at 80 °C. The resulting mixture was
concentrated under vacuum. The residue was applied onto a silica gel column with ethyl
acetate/petroleum ether (1:1). The crude product was purified by Prep-HPLC with the following
conditions (2#-AnalyseHPLC-SHIMADZUMHPLC-10)): Column, XBridge Shield RP18 OBD
Column, 30%150mm,Sum; mobile phase, Water(10 mmol/L NH4HCO3) and ACN (30.0% ACN up
t0 43.0% in 7 min}), Detector, UV 254220nm. This resulted in 24 mg (17%) of the title compound

as a white solid.

Example 30: Synthesis of Compound 212:
10633] Synthesis of (5)-N2-{4-methoxy-3-(4-(pyrrolidin-2-yD-1H-1,2,3-triazol-1-yljphenyl)-
N4,6-dimethylpyrimidine-2.4-diamine:
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[0634] Step 1: Synthesis of tert-butyl (8)-2-( 1{2—metb0xy~5-((4-methyi~6~
(methylamino)pyrimidin-2-yDamino)phenyl)-1H-1,2 3-triazol-4-yDpyrrolidine- 1 -carboxylate:
06351 Intoa 20-mL vial, was placed tert-butyl (S)-2-(1-{5-amino-2-methoxyphenvl)-1H-1,2,3-
triazol-4-yypyrrolidine-1-carboxylate (prepared as for compound 137 starting with tert-butyl (S)-
Z-ethynylpyrrolidine-1-carboxylate, 1 g, 2.78 mmol, 1.00 equiv), 2-chloro-N,6-
dimethvlpyrimidin-4-amine (525 mg, 3.33 mmol, 1.20 equiv}, triflucroacetic acid (958 mg, 8.47
mmol, 3.05 equiv), IPA (9 mlL). The resulting solution was stitred for T b at 80 °C. The solids
were collected by filtration. This resulted in 800 mg (60%;) of title compound.
[0036] Step 2: Synthesis of (5)-N2-(4-methoxy-3-(4-(pyrrolidin-2-y1}-1H-~1,2,3-triazol-1-

ylipheny!}-N4,o-dimethylpyrimidine-2,4-diamine:
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[0637] Intoa 20-mL vial, was placed tert-butyl (25)-2-[1-(2-methoxy-5-{{4-methyl-6-
{methylamino)pyrimidin-2-vijaminolphenyl}-1H-1,2 3-triazol-4-ylipyrrolidine-1-carboxylate (200
mg, 0.42 mmol, 1.00 equiv), trifluorcacetic acid (3 mL), dichloromethane (3 mL} The resuliing
solution was stirred for 1 h at 25 °C. The resulting mixture was concentrated under vacuum. This

resulted in 57.8 mg (37%) of the title compound.
Synthesis of Compound 238
[0638] Synthesis of §'-methoxy-N-methyl-6'-(3-methyl-1H-pyrrelo{2,3-cpyridin-2-

vijspiro{cyclobutane-1.3"-indol]-2"-amine:
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[0639] Step 1: Synthesis of S'-methoxy-N-methyl-6'-(prop-1-yn-1-yi)spiro[cyclobutane-
indol}-2'-amine:

[0640] Into a 20-mL vial purged and maintained with an inert atmosphere of nitrogen, was placed
6-romo-S-ethoxy-N-methylspiro{cyclobutane-1,3-ndole}-2-amine (300 mg, 1.02 mmol, 1.00
equiv), PA(PPhshClz (142 mg, 0.20 mmol, 0.20 equiv), dioxane (& mL), tributyl{prop-1-yn-1-
yhstannane (500 mg, 1.52 mmol, 1.49 equiv). The resulting solution was stirred overnight at 80
°C. The resulting solution was extracted with of ethyl acetate and the organic layers combined.
The residue was applied onto a silica gel column with ethyl acetate/hexane (30%). This resulted in
193 mg (75%) of the title compound.

(06417 Step 2: Synthesis of 5S-methoxy-N-methyl-6'-(3-methyl-1H-pyrrolof2,3-c]pyridin-2-
yvhspirofcyclobutane-1,3'-indol}-2"-amine:

[0642] Intoa 20-mL vial purged and maintained with an inert atmosphere of nitrogen, was placed
S~ethoxy-N-methyl-6-prop-1-yu-1-yDspiro[cyclobutane-1,3-ndole}-2-mine (50 mg, 0.20 mmol,
1.00 equivy, Pda(dbajs (40 mg, 0.04 mmol, 0.22 equiv), Adz(n-Bu)P (38 mg), KsPOs (80 mg, 0.38
mmol, 1.92 equiv), dioxane (5 mL), 4-iodopyridin-3-amine (90 mg, 0.41 mmol, 2.08 equiv). The
resulting solution was stirred overnight at 120 °C. The resulting solution was extracted with of
ethyl acetate and the organic layers combined. This resulted in 29.7 mg (33%) of the title

compound as the trifluorcacetic acid salt as a yellow solid.
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Synthesis of Compound 262:
{06431 Synthesis of N2-(4-chloro-3-{4-((methylamino}methyl}-1 H-pyrazol-1-yl}phenyl}-N4,6-

dimethylpyrimidine-2,4-diamine:
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(06441 Step 1. 1. Synthesis of (2-chloro-5-nitrophenylhydrazine:

[0645] Into a 250-mL round-bottom flask, was placed 2-chloro-S-nitroaniline (3 g, 17.38 mmol,
1.00 equiv), hydrogen chloride (60 mL), NaNO2 (1.5 g, 21.74 mmol, 1.25 equiv), SnCh (10 g,
52.74 mmol, 3.03 equiv). The resulting solution was stirred for 1.5 h at 0 °C in an ice/salt bath.
The solids were collected by filtration. This resulted in 8 g (crude) of the title compound as a
yvellow solid.

[0646] Step 2: Synthesis of ethyl 1-(2-chloro-5-nitrophenyl)-1H-pyrazole-4-carboxylate:

[0647] Into a 100-mL round-bottom flask, was placed (2-chloro-S-nitrophenyhhydrazine (1 g,
5.33 mmol, 1.00 equiv), ethanol (40 mL), methyl 2-formyl-3-oxopropanoate (760 mg, 5.34 mmol,
1.00 equiv). The final reaction mixture was irradiated with microwave radiation for 2 h at 30 °C.
The solids were filtered out. The resulting mixture was concentrated under vacuum. This resulted
in 600 mg (crude) of the title compound that was used without further purification.

[0648] Analytical Data: 1H NMR (300 MHz, Methanol-d4) 8 869 (d, J = 0.6 Hz, 1H), 852 (d, J
=26Hz 1H),839(q, J=27Hz 1H),820(d, J=06Hz 1H), 795(d, }=87Hz 1H), 437 (g,
J=72Hz 2H).

[0649] Step 3: Synthesis of ethyl 1-(5-amino-2-chlorophenyl}-1H-pyrazole-4-carboxylate:
[0650] Into a 100-mL round-bottom flask, was placed ethyl 1-(2-chloro-S-nitrophenyl}-1H-
pyrazole-4-carboxylate (900 mg, 3.04 mmol, 1.00 equiv), Fe (900 mg, 5.00 equiv}, NHsCl (900
mg, 15.13 mrool, 5.00 equiv), ethanol/H20 (15 mL). The resulting solution was stirred for 2 hat
80 °C in an oil bath. The solids were filtered out. The residue was applied onto a silica gel column

with HyO (0.05%NHHCO:) ACN (1:1). This resulted in 600 mg (67%) of the title compound.
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[0651] Step 4: Synthesis of ethyl 1-(2-chloro-S-({4-methyl-o-(methylamino)pyrimidin-2-
yhaminojphenyl}-1H-pyrazole-4-carboxylate:

[0652] Into a 100-mL round-bottom flask, was placed ethyl 1-(S-amino-2-chlorophenyl)-1H-
pyrazole-4-carboxylate (532 mg, 2.00 mmol, 1.00 equiv), trithuoroacetic actd (458 mg, 4.05 mmal,
2.00 equiv), IPA (15 mL}, 2-chioro-N,6-dimethylpyrimidin-4-amine (316 mg, 2.01 mmol, 1.00
equivy. The resulting solution was stirred for 2 h at 60 °C in an oil bath. The solids were collected
by filtration. The resulting mixture was concentrated under vacuum. This resulted in 500 mg
(61%) of the title compound as a light vellow

[0653] Step 5: Synthesis of (1-(2Z-chloro-5-((4-methyl-6-(methyvlaminopyrimidin-2-
ylyamino)phenyl}-1H-pyrazol-4-ylymethanol:

[0654] Into a 100-mL round-bottom flask purged and maintained with an inert atmosphere of
nitrogen, was placed ethyl 1-(2-chioro-3-{[4-methyl-6-(methylamino)pyrimidin-2-
yljaminojphenyl)-1H-pyrazole-4-carboxylate (500 mg, 1.29 mmol, 1.00 equiv), LAH (450 mg,
11.86 mmol, 9.00 equiv), tetrahydrofuran (30 mL). The resulting solution was stirred for 2 h at 25
°C. The reaction was then quenched by the addition of. The resulting solution was extracted with
2x30 mL of ethyl acetate and the organic layers combined and concentrated under vacuum. This
resulted in 300 mg (61%) of the title compound.

[0655] Step 6: Synthesis of 1-(2-chloro-5-((4-methyl-6-(methvlaminojpyrimidin-2-
yhyamino)phenyl)-1H-pyrazole-4-carbaldehyde:

[0656] Into a 50-mL round-bottom flask, was placed [1-(2-chloro-S-[[4-methyl-6-
{methylamino)pyrimidin-2-yljaminolphenyl)-1H-pyrazol-4-ylimethanol (500 mg, 1.45 mmol,
1.00 equiv), MnO2 (500 mg, 5.75 mmol, 3.97 equiv), dichloromethane (10 mL). The resulting
solution was stirred for 14 h at 40 °C in an oil bath. The solids were filtered out. The resulting
mixture was concentrated under vacuum. This resulted 1n 300 mg (54%) of the title compound.
(06571 Step 7: Synthesis of N2-(4-chloro-3-{4-({methylaminoymethvi}-1H-pyrazol-1-yl)phenyl)-
N4, o-dimethylpyrnimidine-2, 4-diamine:

[0658] Into a 50-mL round-bottom flask, was placed 1-(2-chloro-S-[[4-methyl-6-
(methylamino)pyrimidin-2-yljamino]phenyi}-1H-pyrazole-4-carbaldehyde (300 mg, 0.88 mmol,
1.00 equivy, NaBH:CN {150 mg, 2.59 mmol, 3.00 equiv}), methanol (10 mL), AcOH (0.01 mL},
methanamine (300 mg, 4.46 mmol, 5.00 equiv). The resulting solution was stirred for 12 h at 25
°C. The resulting rotxture was concentrated under vacuum. The crude product was purified by

Prep-HPLC with the following conditions (2#-AnalyseHPLC-SHIMADZU(HPLC-10}}: Column,
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XSelect CSH Prep C18 OBD Column,, Sum, 19%150mm; mobile phase, Water(0.05%TFA } and
ACN (5.0% ACN up to 15.0% in 12 min); Detector, UV 254220um. This resulted in 88.8 mg

{(22%) of the title compound as the trifluoroacetic acid salt as a white solid.

Synthesis of Compound 286:
[0659] Synthesis of N4,6-dimethyl-N2-{4-methyl-3-(4-((methylamine)methyl)-1H-pyrazol-1-
vi)phenyl)pyrimidine-2,4-diamine:

\NH
N\ S Xy
Ij\ Boc g Lj\ J\ | TFA/DCM \‘;/\\} N/\
Cul PO, DMSO {"{ N NF{ /’\/’\ P /\
Honye =i\t

[0060] Step 1: Synthesis of tert-butyl methyl{({(1-(2Z-methyl-5-((4-methyl-6-
(methylamino)pyrimidin-2-yamino)phenyi -1 H-pyrazol-4-yhimethylicarbamate:

[0661] Into a 20-mL sealed tube, was placed 2-N-(3-1iodo-4-methylphenyl)-4-N 6-
dimethylpyrimidine-2,4-diamine (100 mg, 0.28 mmol, 1.00 equiv), tert-butyl N-methyl-N-(1H-
pyrrol-3-ylmethyhcarbamate (62 mg, 0.29 mmol, 1.04 equiv), Cul (11 mg, 0.06 mmol, 0.20
equivy, KsPOs (178 mg, 0.84 mmol, 2.97 equiv}, methyl{2-(methvlaminojethyl]amine (10 mg,
0.11 mmol, 0.40 equiv}), DMSO (8 mL}. The resulting solution was stirred overnight at 120 °C.
The resulting solution was diluted with of H20. The resulting solution was extracted with of ethy]
acetate and the organic layers combined. The resulting mixture was washed with HoO. The
mixture was dried over anhydrous sodium sulfate and concentrated under vacuum. This resulted in
100 mg (81%) of the title compound.

[0662] Analytical Data: LC-MS: (ES, m/z): RT=0.815 min, m/z =438 [M+1].

{06631 Step 2: Syuthests of N4,6-dimethyl-N2-(4-methyl-3-(4-({methylamino)methyi)}-1H
pyrazol-1-yhphenylpyrimidine-2 4-diamine:

[0664] Into a 25-mL round-bottom flask, was placed tert-butyl N-methyl-N-[} 1-(2-methy]-5-[[4-
methyl-6-(methylamincjpyrimidin-2-yljaminolphenyi)-1 H-pyrrol-3-vimethyljcarbamate {100
mg, 0.23 mmol, 1.00 equiv), trifluorcacetic acid {1 mL), dichloromethane (5 mL). The resulting
solution was stirred for 1 h at room temperature. The resulting mixture was concentrated under
vacuum. The crude product was purified by Prep-HPLC with the following conditions (2#-

AnalyseHPLC-SHIMADZU(HPLC-10)): Column, XSelect CSH Prep C18 OBD Column,,
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S5um, 19*150mm; mobile phase, Water(0.05%TFA ) and ACN (5.0% ACN up t0 23.0% in 12
min});, Detector, UV 254/220nm. This resulted in 41.7 mg (40%) of the title compound as the

trifluoroacetic acid salt as light yellow oil.

Synthesis of Compound 317:
[0665] Synthesis of N2-(2-fluoro-4-methoxy-3-(4-{(methylamino)methyl}-1H-pyrazel-1-
yi)phenyi)-N4,6-dimethylpyrimidine-2,4-diamine:

e} o P Fao
Het T \ﬁ N nS0uHNTy [ W=ONa-MeOH
[ N — “3) S,

" onsrc {“ \ __<\1‘ i

? \g‘O, =N = \--- y =N £
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[0666] Step 1. Synthesis of ethyl 1-(2,6-difluorophenyl}-1H-pyrazole-4-carboxylate:

[0667] Intoa 100-mL round-bottom flask, was placed (2,6-diflucrophenyihydrazine (1 g, 6.94
mmol, 1.00 equiv), ethanol (12 mL), ethyl 2-formyl-3-oxopropancate (1.2 g, 8.33 mmol, 1.20
equivy. The resulting solution was stirred for 2h at 50 °C in an oif bath. The solvent was removed
under vacuum. The residue was applied onto a silica gel column with PE/EA = 50/1. The collected
fractions were combined and concentrated under vacuum. This resulted in 118 g (67%) of the title
compound.

[0668] Analytical Data: LC-MS: (ES, mv/z); RT = 1.269 min; LCMS53: m/z =253 [M+1]+
[0669] Step 2: Syunthesis of ethyl 1-(2,6-difluoro-3-nitrophenyl}-1H-pyrazole-4-carboxylate:
[0670] Into a 50-mL 3-necked round-bottom flask, was placed ethyl 1-(2,6-difluorophenyl}-1H-
pyrazole-4-carboxylate (1.1 g, 4.36 mmol, 1.00 equiv), H2804 (5 mL), HNG; (2 mL) was added
dropwise at 0 °C with a water/ice bath. The resulting solution was stirred for 4 h at 25 °C. The
resulting solution was extracted with 3x20 L. of ethyl acetate and the organic layers combined.
Dried over anhydrous Na:S804 | concentrated under vacuum. The residue was applied onto a silica
gel colurn with PE/EA = 3/1. The collected fractions were combined and concentrated under
vacuum. This resulted in 1 g {77%) of the title compound.

[0671] Analytical Data: LC-MS: (ES, nv/z): RT = 1264 min; LCMS15: m/z = 298[M+11+
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(06721 Step 3: Synthesis of ethyl 1-(2-fluoro-6-methoxy-3-uitrophenyl)-1H-pyrazole-4-
carboxylate:

106731 Into a 100-mL round-bottom flask, was placed ethyl 1-(2,6-difluoro-3-nitrophenyl)-1H-
pyrazole-4-carboxylate (1 g, 3.36 mmol, 1.00 equiv), methanol (20 mL), sodium methoxide in
methanol solution {m/z = 35%, 0.5 ml, 1.0 equiv) was added dropwise at 0 °C,. The resulting
solution was stirred for 2 h at 0oC. Then the resulting mixture was quenched by NHiCl (aqg) 10ml,

extracted by EA 20 mi*3, dried over anhydrous Na:S0Os, concentrated under vacuum. The residue

was applied onto a silica gel colurn with PE/EA = 10/1. The collected fractions were combined
and concentrated under vacuum. This resulted in 500 mg (48%) of the title compound as yellow
oil.

06741 Step 4: Synthests of ethyl 1-(3-amino-2-fluoro-6-methoxyphenyl)-1H-pyrazole-4-
carboxylate:

[0675] Into a 50-mL round-bottom flask, was placed ethyl 1-(2-fluoro-6-methoxy-3-nitrophenyl)-
IH-pyrazole-4-carboxylate (500 mg, 1.62 mmol, 1.00 equiv), ethanol (10 mL), water (3 mL}, Fe
{453 mg, 8.08 mmol, 5 equiv), NHaCl (857 mg, 16.02 mmol, .91 equiv). The resulting solution
was stirred for 2 h at 80 oC in an oil bath. The solids were filtered out. The resulting solvent was
concentrated under vacuum. The resulting was extracted with 3x20 mL of ethyl acetate and the
organic layers combined, dried over anhydrous NaxSQOs4, concentrated under vacuum. This resulted
in 400 mg (89%) of the title compound.

{06761 Step 5: Synthesis of ethyl 1-(2-fluoro-6-methoxy-3-({(4-methyl-6-
{methylamino)pyrimidin-2-yamino)phenyl)- 1 H-pyrazole-4-carboxylate:

[0677] Into a 50-mL round-bottom flask, was placed ethyl 1-(3-amino-2-fluoro-6-
methoxyphenyl-1H-pyrazole-4-carboxylate (400 mg, 1.43 mmol, 1.00 equiv), 2-chloro-IN,6-
dimethylpynmidin-4-amine (270 mg, 1.71 mmol, 1.20 equiv), IPA (20 mL), trifluoroacetic acid (3
mL}. The resulting solution was stirred for 3 h at 80 °C in an il bath. The resulting mixture was
allowed to cooled to r.t. Then filtered, the solid was collected. This resulted in 500 mg (87%) of
the title compound.

[0678] Step 6: Synthesis of (1-(2-fluoro-6-methoxy-3-({4-methyl-6-(methylamino)pyrimidin-2-
yhaminojphenyl}-1H-pyrazol-4-ymethanol:

[0679] Into a 50-mL round-bottom flask, was placed ethyl 1-(2-fluoro-6-methoxy-3-[[4-methyl-
6-(methylamino)pyrimidin-2-yHaminolphenyl)-1H-pyrazole-4-carboxylate (400 mg, 1.00 mmol,

1.00 equiv), tetrahvdrofuran (10 mL), LAH (114 mg, 3.00 mmol, 3.01 equiv} was added batch-
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wise. The resulting solution was stirred for 1 h at 25 °C. The reaction was then gquenched by the
addition of 114 mg water. Then 114 mg NaOH (aq, nv/z = 15%) and 342 mg water, 20 ml EA was
added. Stirred at r.t. for 30 min. The solids were filtered out, the resulting solution was dried over
anhydrous NaZS804, concentrated under vacuum. This resulted in 300 mg (84%) of the title
compound.

[0680] Step 7: Synthesis of 1-(2-fluoro~-6-methoxy-3-((4-methyl-6-(methylaminopyrimidin-2-
vlaminojphenyl}-1H-pyrazole-4-carbaldehyde:

[0681] Iuto a 50-mL round-bottom flask, was placed [ 1-(2-fluoro-6-methoxy-3-[[4-methyl-6-
(methylamino)pyrimidin-2-yljamino]phenyi}-1H-pyrazol-4-ylimethanol (300 mg, 0.84 mmol,
1.00 equiv), chloroform (15 mL), MnO» (730 mg, 8.40 mmol, 10.03 equiv). The resulting solution
was stirred for 8 b at 70 °C in an oil bath. The solids were filtered out. The resulting mixture was
concentrated under vacuum. This resulted in 200 mg (67%) of the title compound.

[0082] Step 8: Synthesis of N2-(2-fhuoro-4-methoxy-3-(4-((methylaminojmethyl)-1H-pyrazol-1-
yliphenyl}-N4,o-dimethvipyrimidine-2 4-diamine:

[0683] Into a SO-mL round-bottom flask, was placed 1-(2-fluoro-6-ruethoxy-3-[[4-methyl-6-
{methylamino)pyrimidin-2-vljamino|phenyl)-1H-pyrazole-4-carbaldehyde (100 mg, 0.28 mmol,
1.00 equiv), DCE (10 mL), methavamine (200 mg, 6.44 mamol, 22.95 equiv), STAB (180 mg, 0.35
mmol, 3.03 equiv}. The resulting solution was stirred for 2 h at 25 °C. The resulting mixture was
concentrated under vacuum. The crude product was purified by Prep-HPLC with the following
conditions (R#SHIMADZU (HPLC-01)): Column, XBridge Prep C18 OBD Columu, 19*150mm
Sum; mobile phase, Water{0.05%TFA) and ACN (5.0% ACN up to 23.0% in 10 min}; Detector,

UV 220/254nm. This resulted in 66.5 mg (49%) of the title compound.

[0684] Other compounds were synthesized in the sinmilar manner and the characterization data are
listed in Table 2 below.

Table 2

Cpd Data
#

1| LC-MS: (ES, m/z): RT = 0.958 min, LCMS 33: m/z = 366 [M+1]. "H-NMR: (400 MHz,
Methanol-ds) 6 8.18 (s, 1H), 7.87 (s, 1H), 7.54 ~ 7.51 (m, 1H), 7.12 (d, /= 8.8 Hz, 1H),
5.82 (s, 1H), 4.02 (s, 2H), 3.86 (s, 3H), 3.24 (1, /= 6.0 Hz, 2H), 2.94 — 2.83 (m, SH),
2.19 (s, 3H).
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LC-MS: (BS, m/z): RT = 1.504min, LCMS 33: m/z =380 [M+1]. 'H NMR: (400 MHz,
Methanol-ds) § 8.22 — 8.10 {m, 2H), 7.59 — 7.50 {m, 1H), 7.28 (d, /= 9.1 Hz, 1H), 6.02
(d, /= 1.2 Hz, 1H), 4.47 (s, 2H), 3.95 (s, 3H), 3.88 ~ 3.52 (m, 2H), 3.20 — 3.16{m, 2H),
3.10 (s, 3H), 3.03 (s, 3H), 2.32 (d, J = 2.4 Hz, 3H).

LC-MS: (ES, m/z), RT = 1.022 min LCMS 33: m/z = 380.2 [M+1]. 'H NMR (300
MHz, Methanol-ds) 6 8 15 (d, J = 3.9 Hz, 2H), 7.53(d, J= 2.7 Hz, 1H), 728 (d, J= 9.0
Hz, 1H), 6.02(d, /= 0.8 Hz, 1H), 4.6"’ (s, 2H), 3.95 (s, 3H), 3.82 (s, 1H), 3.77 (s, 1H),
3.17 - 2.94 (m, 8H), 2.32 (d, .J = 0.9 Hz, 3H).

LC-MS: (ES, /2y RT=1.06min. LCMS28, m/z=394.2 [M+1]. 'H NMR (400 MHz,
Methanol-d4) 3 8.26 (d, J=2.5 Hz, 1H), 8.12(d, J=2.7 Hz, 1H), 7.74 — 7.65 (m, 1H),
726 (d, J=9.0Hz, 1H), 6.66 (d, ./ = 2.5 Hz, 1H), 599 (d,.7 = 1.1 Hz, 1H), 4.48 (s, 2H),
3.93 (d, /= 5.7 Hz, 3H), 3.65 (s, 2H), 3.30 (d, J = 7.4 Hz, 2H), 3.02 (5, 3H), 2.34 — 2.2
(m, 3H), 2.21 ~2.11 {m, 2H), 2.10 ~ 1.99 (m, 2H).

LC-MS: (ES, mz): RT =1.020 min, LCMS28, m/z =394.2 [M+1}

'H NMR. (400 MHz, Methanol-d4) § 8.47 (s, 1H), 8.20 (d, J = 2.7 Hz, 1H), 7.87 (s, 1H),
7.61-7.51 (m, 1H), 7.30(d, /= 9.0 Hz, 1H), 6.02 (d,/= 1.2 Hz, iH) 4.41 (s, AH)
3.97 (s, 3H), 3.64 — 3.56 (m, 2ZH), 3.30 — 3.18 (m, 2H), 3.02 (s, 3H), 2.33 (d, J =

3H), 2.20 (d, J = 7.9 Hz,2H), 2.12 - 2.01 (m, 2H).

LC-MS: (ES, m/z): RT = 0.963 min, LCMS27: sz = 380.1 [M+1]. 'H NMR (300 MHz,
Methanol-ds) 6 8.08 (d, /= 2.8 Hz, 1H), 7.54 (s, 2H), 6.98 (d, J = 8.9 Hz, 1H), 5.79 (d,

J=08Hz, 1H), 4.12 (t, J= 5.7 Hz, 2H), 3.92 (s, 3H), 3.71 (s, 2F), 2.99 — 2.93 (m, 2H),

2.91(d, J=8.0 Hz, 3H), 2.54 (s, 3H), 2.18 (s, 3H).

LC-MS: (ES, m/z). RT =0.901 min, LCMSIS: m/z = 366.2 [M+1]. 'H NMR (300
MHz, Methanol-di) § 8.06 (d, ./ = 2.8 Hz, 1H), 7.56 — 7.53 (m, 2H), 6.98 (d, J = 8.9 Hz,
1H), 5.79 (d, J = 0.8 Hz, 1H), 4.07 — 4.03 (m, 4H), 3.91 (s, 3H), 3.28 — 3.18 (m, ZH),
2.89 (s, 3H), 2.18 (s, 3HD).

LC-MS: (ES, mz): RT = 2.985 min, LCMS 07: sz = 367 [M+1]. "H NMR (400 MHz,
Methanol-ds) § 8.23 (d, J= 2.7 Hz, 1H), 7.64 (d, J= 9.0, 2.8 Hz, 1H), 7.27 ~ 7.19 (m,
1H), 6.06 (d, /= 1.3 Hz, 1H), 4.74 (s, 2H), 4.63 (t, J = 5.7 Hz, 2H), 3.94 (d, J = 5.6 Hz,
5H), 2.99 (d, J=3.1 Hz, 3H), 2.42 (s, 3H), 2.32 (s, 3H).

9

LC-MS: (ES, m'z): RT=1.696 min, LCMS 07, mz=381 [M+1]. 'H NMR (400 MHz,
Methanol-ci} § 8.30 (d, J = 2.8 Hz, 1H), 7.61 (d, /= 9.0, 2.7 Hz, 1H), 721 (d, /= 9.1
Hz, 1H), 5.99 (d, /= 1.1 Hz, 1H), 4.64 — 4.52 (m, 4H), 3.93 (d, /= 7.8 Hz, 3H), 3.82 (d,
J=5.7Hz, 2H), 3.11 (s, 3H), 3.02 (s, 3H), 2.31 (d, /= 0.9 Hz, 3H).

10

LC-MS: (ES, mz): RT = 0.863 min, LCMS 07: m/z = 380 [M+1]. "H NMR (300 MHz,
Methanol-di) § 7.81 — 7.63 (m, 3H), 7.30 (d, /= 8.1 Hz, 1H), 6.01 (d,./ = 1.2 Hz, 1},
4.34 (s, 2H), 3.89 (s, 3H), 3.46 — 3.42 (m, 2H), 3.04 — 3.01 {m, 8H), 2.30 (s, 3H).

LC-MS: (ES, mz): RT=1.039 min, LCMS 28, m/z=326 [M+1]. 'H NMR (400 MHz,
Methanol-ds) § 8.39 (d, J= 2.7 Hz, 1H), 7.75 (dd, J= 9.0, 2.7 Hz, 1H), 7.31 (dd, /=
16.7,9.0 Hz, 1H), 6.04 (d, ./ = 1.2 Hz, 1H), 4.06 (s, 3H), 3.01 (s, 3H), 2.61 (s, 3H), 2.33
(s, 3H).
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12

LC-MS: (ES, mz): RT = 1.175 min, LCMS33: m/z =311 [M+1]. 'H NMR (300 MHz,
Methanol-ds) § 8.03 (s, 2H), 7.92 (s, 1H), 7.48 (d, J = 3%1&, 1H), 6.99 (4, ./ = 8.9 Hz,
1H), 5.80 (s, 1H), 3.89 (s, 3H), 2.92 (s, 3H), 2.18 (s, 3H).

LC-MS: (ES, mz): RT=1.531 min, LCMS28, m2z=352 [M+1]. 'H NMR (300 MHz,
Methanol-d1) 8 8.10 (d, /= 2.8 Hz, 1FH), 7.58 (dd, /= 8.9, 2.7 Hz, 1), 7.21 (d, J= 8.8
Hz, 1F), 6.58 (s, 1FD), 6.01 (s, 1FD), 3.96 (s, 3H), 3.01 (s, 3H), 2.32 (s, 3H), 2.225 -
2137 {m, 1H), 1.181 — 1.116 (m, 2H), 1.06 — 0.94 (m, 2F).

LC-MS: (ES, mz): RT = 1.463 min, LCMS07: m/z = 351 [M+1]. '"H NMR: (400 Mz,
Methanol-di). §8.23 —7.98 (m, 1H), 7.83 ~ 7.77(m, 1H), 7.53 (d, /= 8.9, 1H), 7.45 (d,
J=08 Hz, 1H), 7.10 (d, /= 9.0 Hz, 1H), 580 (d, /= 0.8 Hz, 1H), 3.84 (s, 3H), 2.88 (5,
3H), 2.17 (s, 3H), 1.83 — 1.77 (m, 1TH), 1.09 ~ 0.71 {m, 2H), 0.70 — 0.39 {m, 2H).

LC-MS: (ES, mz): RT = 1 .30 min, LCMS 28: m/z =311 [M+1]. 'H NMR: (300 Mz,
Methanol-d1) § 8.21 ~ 8.12 (m, 1H), 8.06 (d, /= 2.7 Hz, 1), 7.78 - 7.67 (m, 1H}, 7.50
(dd, J=89,2.7Hz, 1H), 7.28 (d, J = 9.0 Hz, 1H), 6.57 — 6.47 (m, 1H), 6.28 — 5.98 (m,
1H), 3.95 (s, 3H), 3.00 (s, 3H), 2.44 — 2.28 {m, 3H).

LC-MS: (ES, mz): RT = 1 407 min, LCMS28: m/z = 367.1 [M+1]. 'H NMR (400 MHz,
Methanol-d1) § 8.53 (d, /= 2.5 Hz, 1H), 8.34 (d, J= 2.6 Hz, 1H), 7.54 (s, 1), 5.85 (4,
J=08Hz, 1H),3.94 (d, /= 2.1 Hz, 5H), 3.12 (t, /= 5.9 Hz, 2H), 2.87 (s, 3H), 2.67 (1, J
= 5.9 Hz, 2H), 2.19 (s, 3H),

LC-MS: (ES, mz): RT = 0.834 min, LCMS 07 mz = 367 [M+1]. 'H NMR (400 MHz,
Methanol-ci) § 7.89 — 7.76 {m, 2H), 7.31 (d, /= 15.3, 9.0 Hz, 1H), 6.06 (d, /= 1.3 Hz,
{H), 477 (d, J = 2.0 Hz, 2H), 434 (t, J = 5.7 Hz, 2H), 3.96 (d, J = 2.8 Hz, 3H), 3 78 (d
J=6.5,49Hz 2H), 2.99(d, /= 4.5 Hz, 3H), 2.43 (d, /=09 Hz, 1H), 233 (d, /=

Hz, 3H).

LC-MS: (B8, mz): RT = 0.992min LOMS 33: m/z =366 [M+1]. 'H NMR (300 MHz,
Methanol-d1) & 8.18 — 8.07 (m, 2H), 7.50 (d, /= 9.0 Hz, 1H), 7.29 (d, ./ = 9.0 Hz, 1H),
6.04 (d,.J= 1.2 Hz, 1H), 4.44 (d, /= 6.9 Hz, 2H), 3.95 (s, 3H), 3.55 (t, J = 6.3 Hz, 2H),
3.11 ~2.95 {m, SH), 2.45 - 2.29 (m, 3H).

LC-MS: (ES, m/zy RT=0963min, LCMS31. m/z=3404 [M+1]. "H NMR {400 MHz,
Methanol-ds) & 8 38 (d, J = 2.0 Hz, 1H), 8.16 (s, 1H), 7.81 (s, 1H), 7.55 (s, 1H), 7.29 (s,
IH), 6.02 (s, 1H), 4.16 (s, 2ZH}, 396 (d, /=16 Hz, 3H), 3.01 (d, /=24 Hz 3H) 232
{3, 3H).

24

LC-MS: (ES, m/z):RT = 1.357 min, LCMS07: m/z = 340 [M+1]. "H NMR (400 MHz
Methanol-dh) 6 7 88 — 7.70 (m, 3H), 7.51 = 7.15 (m, 1H), 6.79 — 6.53(m, 1H), 6.21 (s,
1H), 4.10 (s, 2H), 3.89 (s, 3H), 2.86(s, 3H), 2.55 (s, 3H).

26

LC-MS: (ES, m/z): RT=2.978min, LOMS31, m/z=365 4[M+1]. 'H NMR (400 MHz,
Methanol-ds} § 7.70 — 7.58 (m, 2H), 7.45 (d, J= 5.0 Hz, 1H), 7.29 — 7.17 (m, 1H), 6.00
(d,J=11Hz 1H),3.85(d, /=51 Hz, 3H), 2.96 (d, J = 3.6 Hz, 3H), 2.64 ~ 2.57 (m,
2H), 2.51 — 2.44 (m, 2H), 2.31 (d, J = 1.0 Hz, 3H), 1.88 - 1.75 (m, 4H).

]
~3

LC-MS: (ES, mzy RT = 0.99min, LCMS28 m/z = 384.19 [M+1]. 1H NMR (400
MHz, Methanol-ds) 3 8.18 (s, 1H), 8.12(d, /=2.7 Hz, 1H), 7.51 (dd, /= 8.9, 2.8 Hz,
1H), 7.27 (d, J = 9.0 Hz, 1H), 4.39 (s, 2H), 3.95 (s, 3H), 3.62 {t, J = 6.3 Hz, 2H), 3.18 -
3.02 (m, SH), 2.36 (d, J= 2.9 Hz, 3H).
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LC-MS: (ES, mz): RT = 0.99min, LCMS15: m/z = 384.19 [M+1]. 1H NMR (400
MHz, Methanol-da) § 7.77 - 7.71 (m, 2H), 7.68 (s, 1H), 7.35-7.2 (m, 1H), 4.36 (s, 2H),
3.89 (s, 3H), 3.55 (t, J=6.2 Hz, 2H), 3.05 (s, 3H), 2.94 (1, J= 6.2 Hz, 2H), 237 (d, /=
2.9 Hz, 3H).

30

LC-MS: (B8, m/z): RT=0.929 min,LCMS28, m/2=380 [M+1]. 'H NMR (400 MHz,
Methanol-d) & 8.00 (dd, J=9.0, 2.7 Hz, 1H), 7.53 (d, /= 2.7 Hz, 1H), 7.27 (dd, J =
20.3,9.1 Hz, 1H), 6.01 (d, /= 1.2 Hz, 1H), 4.90 - 4.73 (m, 2H), 4.35 ~ 4.23 (m, 1H),
4.20 - 4.05 (m, 1H), 3.89 (d, /= 5.1 Hz, 4H), 3.75 - 3.63 (m, 1H), 2.98 (d, /= 2.8 Hz,
3H), 2.35 — 2.27 (m, 6H),

31

LC-MS: (ES, m’z): RT=1.221 min, LCMS 07, sz=381 [M+1]. 'H NMR (400 MHz,
Methanol-ds) 6 8.02 (d, /= 7.8 Hz, 1H), 7.93 (s, 1H), 7.81 (d, /= 8.2 Hz, OH), 7.42 (d,
J=83 Hz, TH), 6.07 (s, 1H), 5.05 ~ 4.99 (m, 3H), 4.64 (d, J= 12.0 Hz, 2H), 4.01 (d, J
= 8.4 Hz, 6H), 3.28 (d.J = 5.0 Hz, 4H), 3.00 (s, 3H). 2.35 (s, 3H).

32

LC-MS: (ES, #mz): RT = 1.81 min, LCMS 33 mz = 366.2 [M+1]. "H NMR (300 MHz,
Methanol-ds) & 7.87 ~ 7.68 (m, 3H), 7.35 — 7.25 {m, 1H), 6.05 ~ 5.98 (m, 1H), 3.89 (s,

3H), 3.61 ~ 3.50 (m, 2H), 2.98 (s, 3H), 2.73 (1. /= 6.3 Hz, 2H), 2.32(d, J= 1.2 Hz, 3H),
2.19(d, J= 6.3 Hz, 2H).

33

LC-MS: (ES, m’z): RT=1375min, LCMS15, m/z=360.2 [M+1]. 'H NMR (400 MHz,
DMSO-d6) 5 12.38 (s, 1H), 11.16 (s, 1H), 10.22 (s, 1H), 8.92 (s, 1H), 7.63 — 7.52 (m,
2H), 7.43 — 7.29 {m, 2H), 7.25 — 7.07 (m, 2H), 7.04 — 6.95 (s, 1H), 6.20 (s, 1H), 6.01 (d,
J=12Hz, 1H), 3.72 (s, 3H), 2.85 (d, /= 4.6 Hz, 3H), 2.25 (s, 3H).

(¥
L

LC-MS: (ES, m/z). RT=0.966min, LCMS15, m/z=362.2 [M+1]. 'H NMR (400 MHz,
Methanol-d4) 5 9.58 (s, 1H), 8.93 — 8.88 (m, 1H), 8.56 (s, 1H), 8.11 - 8.05 (m, 1H),
7.88 -~ 7.75 (m, 2H), 7.42 (d, J= 9.1 Hz, 1H), 6.06 ~ 6.00 (m, 1H)}, 3.89 (s, 3H), 3.00 (s,
3H), 2.33 (d, J = 0.9 Hz, 3H).

36

LC-MS: (E8, mz): RT=1.045 min, LCMS28, m/z=362 [M+1]. .IH NMR (300 Milz,
Methanol-ds) 6 8.75 (d, /= 1.2 Hz, 1H), 8.38 (d, /= 0.8 Hz, 1H), 8.28 (d, /= 5.7 Hz,
1H), 8.16 (s, 1H), 7.87 (dd, J= 5.7, 1.3 Hz, 1H), 7.68 (dd, J= 9.0, 2.7 Hz, 1H), 7.23 (d,
J=91Hz, 1H), 5.80 (s, 1H), 3.80 (s, 3H), 2.82 (s, 3H), 2.16 (s, 3H).

37

LC-MS: (ES, m’z): RT=1.274min LCMS 15, m/z =361 [M+1]. 'H NMR (400 MHz,
Methanol-d4) & 7.85 (s, 1H), 7.67 (d, /= 2.7 Hz, 1H), 7.62 — 7.39 (m, 3H), 7.26 ~ 7.13
(m, 2H), 5.98 (d, J= 1.3 Hz, 1H), 3.82 (s, 3H), 2.94 (s, 3H), 2.30 (s, 3H).

38

LC-MS: (B8, m/z): RT = 1.077 min, LCMS 07: m/z = 363 [M+1]. 1H NMR (400 Mz,
Methanol-d4) § 9.37 — 9.16 (m, 1H), $.97 — 8.77 (m, 1H), 8.46 (d, T =4.9, 2.7 Hz, 1H),
835 - 8.21 {m, 1H), 7.72 — 7.49 (m, 1H), 7.33 ~ 7.21 (m, 1H), 6.07 ~ 5.91 (m, 1H), 3.97
(d,1=12.7,56,2.5 Hz, 3H), 2.98 (d, I = 17.2, 8.0, 4.1 Hz, 3H), 2.35 - 2.24 (m, 3H).

39

LC-MS: (B8, m/z): RT=1.358 min,LCMS45, m/z=376 [M+1]. 1H NMR (300 Mz,
Methanol-d4) § 9.35 (s, 1H), 8.27 (s, 2H), 8.02 (dd, J = 9.0, 2.7 Hz, 1H),7.70(d, I = 2.7
Hz, 1H), 7.37 (d, 1 = 9.1 Hz, 1H), 6.25 - 5.94 (m, 1H), 3.87 (d, J = 2.1 Hz, 3H), 2.96 (s,
3H), 2.60 (s, 3F), 2.46 — 2.23 (m, 3H).

40

LC-MS: (B8, m/z): RT = 1.028 min, LCMS 28: m/z = 361 [M+1]. 1H NMR (400 Mz,
Methanol-d4) § 9.75 (s, 1H), 9.69 (s, 1H), 8.67 (d, J = 2.7 Hz, 1H), 841 — 8.21(m, 1H),
8.12(d, J=7.0Hz, 1H), 7.72 (dd, } = 9.1, 2.7 Hz, 1H), 7.46 (d, J = 9.1 Hz, 1H), 5.97 -
6.31 (m, 1), 4.07 (s, 3H), 3.09 (5, 3H), 2.35 (4, I = 1.0 Hz, 3H).

41

LC-MS: (B8, m/z): RT=1.041 min,LCMS28, m/z=362 [M+1]. 1H NMR (300 Mz,
Methanol-d4) 5 9.18 ¢t, 7= 1.1 Hz, 1H), 8.82(d, T= 1.0 Hz, 1H), 8.55 (s, 1H), 8.09(d, J
=6.1 Hz, 1H), 7.77 (dd, J = 6.1 1.4 Hz, 1H), 7.66 (dd, J =9.0, 2.7 Hz, 1H), 7.23 (d, ] =
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9.1 Hz, 1H), 5.82 (d. J = 0.8 Hz, 1H), 3.91 (s, 3H), 2.91 (s, 3H), 2.18 (s, 3H).

42

LC-MS: (ES, m/z): RT = 0.847 min; LCMS48: m/z = 361 [M+1]. 1H NMR (400 MHz,
DMSO-d6) 6 11.58 (s, 1H), 8.85 (s, 1H), 8.15 (s, 1H), 7.93 (d, ] = 8.1 Hz, 1H), 7.87 -
7.76 (m, 1H), 7.56 — 7.38 (m, 2H), 7.01 (d, T = 8.9 Hz, 1H), 6.88 (s, 1H), 6.55 - 6.41
(m, 1H), 5.74 (s, 1H), 3.75 (s, 3H), 2.81 (d, I = 4.5 Hz, 3FD), 2.11 (s, 3H),

LC-MS: (ES, m/z): RT = 1.243 min; LCMS53: m/z = 367 [M+1]. 1H NMR (300 MHz,
Methanol-d4) 6 8.14 (s, 1H), 7.82 (s, 1H), 7.52 — 7.50 (m, 1H), 7.13 (d, T = 9.0 Hz, 1H),
5.85(d, J=08 Hz, 1H), 4.76 (d, J = 1.0 Hz, 2H), 4.00 (t, ] = 5.7 Hz, 2H), 3.86 (s, 3H),
2.95 292 (m, 3H), 2.88 — 2.80 (m, 2H), 2.20 (s, 3H).

45

LC-MS: (ES, m/z): RT = 0.911 min, LCMS15: m/z = 280 [M+1]. 1H NMR (300 MHz,

Methanol-d4) & 8.49 (s, 1H), 7.77 (s, 1H), 7.52 (d, J = 8 8 Hz, 1H), 7.20 - 7.10 {m, 2H),
6.90-6.85 (m, 1H), 5.82 (d, T = 1.2 Hz, 1H), 4.05 (s, 3H), 3.87 (s, 3H), 2.91 (s, 3H), 2.20
(s, 3, 2.04 (s, 3H)

47

LC-MS: (ES, m/z): RT = 0.997 min; LCMS53: m/z = 362 [M+1]. 1H NMR (300 MHz,
Methanol-d4) 6 8.91 (d, J = 1.0 Hz, 1H), 8.70(d, J = 2.8 Hz, 1H), $32(d, ] = 5.7 Hz,
1H), 7.81 (d, J= 8.9 Hz, 1H), 7.68 (d, ] = 5.6 Hz, 1H), 7.21 (d, T = 9.0 Hz, 1H), 5.84 (d,
7= 0.8 Hz, 1H), 4.09 (s, 3H), 2.94 (s, 3H), 2.21 (s, 3H).

43

LC-MS: (ES, nv/z): RT=1.092 min; nv/z =361 [M+1]. 1H NMR (300 MHz, Methanoi-
d4y6 885871 (m, 1H), 8.18 -=8.09 {m, 1H), 7.78 - 742 (m, 3H), 6.91 (d, = 6.5 Hz,
2H), 5.66 (s, 1H), 3.86(d, J=23 Hz 3H) 285-269{(m, 3H), 212 - 197 (m, 3H).

(4]
=
<

LC-MS: (ES, n/z)RT = 0.652 min; LCMS45: m/z = 367 [M+1]. 1H NMR (300 MHz,
Methanol-d4) 6 8.73 (d, J = 2.5 Hz, 1H), 8.39 ~ 8.27 {m, 2H), 6.02 (d, I = 1.1 Hz, 1H),
438(d,T= 1.1 Hz, 2H), 4.08 (s, 3H), 3.61 (¢, T = 6.4 Hz, 2H), 3.11 (¢, T = 6.3 Hz, 2H),
3.03 (s, 3H), 2.32 (s, 3H).

(V4]
s

LC-MS: (ES, m/z): RT =0.397 min, LCMS53: m/z = 382 [M+1]. 1H NMR (400 MHz,
Methanol-d4) & 7.87 — 7.63 (m, 2H), 7.27 (d, J = 8.4 Hz, 1H), 6.01 (d, ] = 1.2 Hz, 1H),
4.19(d, J= 3.2 Hz, 2H), 3.87 (s, 3H), 3.83 — 3.42 (m, 2H), 3.11 (s, 5H), 2.98 (d, I = 2.7
Hz, 3H), 2.44 — 2.29 (m, 3H).

(4]
(e

LC-MS: (ES, m/z): RT = 0.966min; LCMS 33: m/z =366 [M+1]. 'H NMR (300 Mz,
Methanol-di)  8.48 (s, 1H), 8.24 (d, J=2.7 Hz, 1H), 7.52 (d, J= 2.7 Hz, 1H), 7.31 (d,
J=90Hz, 1H), 6.05 (d, /= 0.9 Hz, 1H), 3.98 (s, 3H), 3.63 — 3.53 (m, 2H), 3.10 (s,
3H), 3.00 — 2.85 (m, 2H), 2.42 (s, 3H), 2.30 — 2.24 (m, 2H).

(V4]
NG

LC-MS: (ES, m/z) RT = 0.935 min, LCMS53 m/z = 381.3 [M+1]. 1H NMR (300
MHz, Methanol-d4) 5 8.67 (s, 1H), 835 (d, J = 2.6 Hz, 1H), 8.08 (s, 1H), 5.85(d, J =
0.8 Hz, 1H), 4.02 (s, 3H), 3.74 (s, 2H), 3.06 — 2.88 (m, 7H), 2.61 (s, 3H), 2.20 (s, 3H),

60

LC-MS: (ES, m/z): RT =1.116 min, LCMS 28 m/z = 364 [M+1]. 1H NMR (400 MHz,
Methanol-d4) § 9.33 (d, T = 1.4 Hz, 1H), 8.96 — 8.88 (m, 2H), 8.47(d, T = 2.8 Hz, 11,
830 (d, J = 4.6 Hz, 1H), 6.06 (s, 1H), 4.14 (s, 3H), 3.03 (s, 3H), 2.34 (s, 3H),

61

LC-MS: (ES, m/z): RT=0.992 min,LCMS28, m/z=369 [M+1]. IH-NMR: 6 9.08 (s,
1H), 824 (d, J = 2.7 Hz, 1H), 7.68 {dd, J= 9.0, 2.7 Hz, 1H), 7.34 (d, ] = 9.1 Hz, 1H),
6.01 (g, = 0.8 Hz, 1H), 4.54 (s, 2H), 4.00 (s, 3H), 3.02(d, J = 3.4 Hz, 9H), 232 (d, J =
1.0 Hz, 3H).

62

LC-MS: (ES, m/z): RT = 0.97min, LCMS28: m/z = 370.17 [M+1]. IH NMR (400
MTHz, Methanol-d4) § 9.25-9.2 (m, 1H), 8.81 — 8 57 (m, 1H), 8.54 — 8.35 (m, 1H), 6.34
~6.00 {m, 1H), 4.60-4.55 (m, 2H), 4.16-4.13 (m, 3H), 3.05-2.96 (m, 9H), 2.57 — 2.26
(m, 3H),
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LC-MS: (ES, m/z): RT = 1 412 min, LCMS07: m/z = 381 [M+1]. 1H NMR (400 MHz,
Methanol-d4) § 8.57 (s, 1H), 8.37 (s, 1H), 7.82 (s, 1H), 6.12 (s, 1H), 4.73 — 4.25 (m,
2H), 4.12 (5, 3H), 3.93 — 3.42 (m, 2H), 3.24 (t, ] = 6.4 Hz, 2H), 3.18 — 2.95(m, 6H), 2.67
236 (m, 3H).

60

LC-MS: (B8, m/z). RT =0.974 min, LCMS33: m/z = 369.3 [M+1]. 1H NMR (400
MHz, Methanol-d4) § 8.71 (s, 1H), 8.37 (s, 1H), 7.68 (d, J = 8.9 Hz, 1H), 7.38 (d, J =
9.1 Hz, 1H), 6.03 (s, 1H), 4.58 (s, 2H), 3.99 (s, 3H), 3.08 ~ 2.99 (m, 9H), 2.34 (s, 3H).

LC-MS: (ES, m/z): RT=1.008 min,LCMS28, m/z=381 [M+1]. 1H NMR (400 Mz,
Methanol-d4) § 9.04 (s, TH), 8.18 (d, J = 2.5 Hz, 1H), 7.75 (dd, I = 8.9, 2.3 Hz, 1H),
734 (d, T=90Hz, 1H), 6.02 (s, 1H), 4.62 (s, 2H), 436 (t, ] = 8.2 Hz, 4H), 4.00 (s, 3H),
3.04 (s, 3H), 2.58 (s, 2H), 2.33 (s, 3H).

68

LC-MS: (ES, m/z): RT=1.766 min LCMS28, m/z=399 [M+1]. [H NMR (400 MHz,
Methanol-d4) § 9.05 (s, TH), 8.18 (d, J = 2.6 Hz, 1H), 7.74 (dd, 1 = 9.0, 2.6 Hz, 1H),
734(d, T=90Hz, 1H), 6.03 (d, T= 1.1 Hz, 1H), 5.63 — 5.30 (m, 1H), 4.81 — 4.66 (m,
4H), 4.59 — 4.46 (m, 2H), 4.00 (s, 3H), 3.04 (s, 3H), 2.33 (s, 3H).

69

LC-MS: (ES, m/z): RT =0.933 min; LCMSO07: m/z = 422 [M+1]. 1H NMR (3060 MHz,
DMSO-d6) & 8.93 (s, 1H), 8.35 (s, 1H), 7.86 (s, 1H), 7.63 (d, J = 8.7 Hz, 1H), 7.07 (d, ]
= 0.0 Hz, 1H), 6.92 (s, 1H), 5.75 (s, 1H), 4.60 (t, ] = 6.5 Hz, 2H), 450 (. J= 6.1 Hz,
2H), 3.78 (s, 3H), 3.65 (1, J = 6.4 Hz, 1H), 3.37 (s, 2H), 2.84 (d, J = 4.5 Hz, 3H), 2.70 (1,
3= 5.7 Hz, 2H), 2.58 (t, ] = 5.8 Hz, 2H), 2.10 (s, 3H).

LC-MS: (B8, m/z): RT= 0,999 min; LOMS33: m/z = 394 [M+1]. 1H NMR (300 MHz,
Methanol-d4) § 8.17 (s, 1H), 7.86 (s, 1H), 7.61 — 7.48 (m, 1H), 7.11 (d, J = 9.0 Hz, 1H),
5.82 (s, 1H), 3.85 (s, 3H), 3.73 (s, 2H), 3.26 ~ 2.82 {m, 7H), 2.82 ~ 2.7 (m, 2H), 2.18 (s,
3H), 1.25 (1, § = 7.2 Hz, 3H).

LC-MS: (ES, m/z): RT = 1.663 min, LCMS15: m/z = 369.2 [M+1]. 1H NMR (300
MHz, Methanol-d4) § 8.49 (s, 1H), 7.75 — 7.65 {m, 1H), 7.29 (d, } = 8.9 Hz, 1H), 6.05 —
5.98 (m, 1H), 4.49 (s, 2H), 4.08 (s, 3H), 3.01 (s, 9H), 2.32 (d, J = 0.9 Hz, 3H).

74

LC-MS: (ES, m/z): RT = 0.992 min: LCMS33" m/z = 369 [M+1]. 1H NMR (300 MHz,
Methanol-d4) § 8.86 — 8.52 {m, 2H), 8.49 - 8.19 (m, 1H), 8.05 ~ 7.73 (m, 1), 6.15 -
5.79 (m, 1H), 4.34 (s, 2H), 4.11 (s, 3H), 3.02 (d, J = 5.1 Hz, 3H), 2.90 (s, 6H), 2.33 (d, ]
= 1.0 Hz, 3H).

LC-MS: (ES, m/z): RT = 1.161 min, LCMS 33: m/z = 408.2 [M+1]. 1H NMR (300
MHz, Methanol-d4) § 7.74 — 7.70 {m, 2H), 7.58 ~ 7.50 (m, 1H), 7.33 - 7.28 (m, 1H),
6.01(d, T=24Hz, 1H), 456 (d, T= 3.3 Hz, 2H), 3.96 — 3.75 (m, 5H), 2.97 (d, T = 7.2
Hz, 3H), 2.79 (1, J = 5.7 Hz, 2H), 2.32 (1, ] = 5.8 Hz, 3H), 2.22 (s, 3H).

LC-MS: (ES, m/z): RT = 1.462 min, LCMS28: m/z = 382 [M+1]. [H NMR (400 MHz,
Methanol-d4) § 7.73 - 7.61 {m, 3H), 7.45 -7.15 (m, 1H), 6.45 - 6.40 (m, 1H)}, 5.81(s,
1H), 4.24 (s, 2H), 3.95 (s, 3H), 2.97 (s, 3H), 2.44 (s, 3H),1.97 -1.73 (m, 3H).

LC-MS: (ES, m/z): RT=1.290 min, LCMS 07, m/z=467 [M+1]. 1H-NMR (400 MHz,
Methanol-d4) § 7.87 — 7.75 (m, 2H), 722 (d, J = 9.2, 2.5 Hz, 1H), 5.98 — 5.97 {m, OH),
596 (s, 1H), 4.868 (s, 2H), 3.98 (d, ] = 6.2, 4.5 Hz, 2H), 3.93 — 3.82 (m, SH), 2.94 (s,
3H), 2.27 (s, 3H), 1.54 (s, 10H).

78

LC-MS: (ES, m/z): RT=1.426 min,LCMS28, m/z=366 [M+1]. 1H NMR (300 MHz,
Methanol-d4) § 8.05 (d, J = 2.5 Hz, 1H), 7.94 - 7.69 (m, 1H), 7.34 (d, ] = 9.1 Hz, 1H),
6.01(d, J = 1.0 Hz, 1H), 4.42 (s, 2H), 4.07 (d, J = 5.9 Hz, 3H), 3.65 (1, ] = 6.0 Hz, 2H),
3.13 (t, 1 = 6.0 Hz, 2H), 2.97 (s, 3H).2.32 (s, 3H).
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O

LC-MS: (ES, m/z). RT=0.923 min,LCMS28, m/z=380 [M+1]. 1H NMR (300 MHz,
Methanol-d4) § 8.07 (d, J = 2.6 Hz, 1H), 7.86 (dd, ] = 9.0, 2.6 Hz, 1H), 7.33 (d, I = 9.1
Hz, 1H), 6.01 (d, J= 1.0 Hz, 1H), 4.50 (s, 2H), 4.07 (d, ] = 5.8 Hz, 3H), 3.72 (1, = 6.0
Hz, 2H), 3.16 (d, ] = 14.2 Hz, SH), 2.98 (d, J = 4.6 Hz, 3H), 232 (d, = 1.0 Hz, 3H),

&1

LC-MS: (8, m/z). RT = 5.04 min, HPLC 07, m/z = 393.2 [M+1]. 11 NMR (400 MHz,
Methanol-d4) § 7.69 (d, J = 2.7 Hz, 1H), 7.50 (dd, J = 8.9, 2.7 Hz, 1H), 7.04 (d, ] = 8.9
Hz, 1H), 6.47 (d, J = 1.1 Hz, 1H), 5.81 (d, ] = 0.8 Hz, 1H), 3.74 (s, 3H), 349 (1, = 1.5
Fiz, 2H), 2.87 (s, 3H), 2.76 (t, J = 5.9 Hz, 2H), 2.61 (t, I = 5.9 Hz, 2H), 2.52 (s, 3H),
2.18 (s, 3H), 2.01 (d, J = 1.0 Hz, 3H).

32

LC-MS: (B8, m/z): RT = 1.045 min, LCMS33: m/z = 406.2 [M+1]. TH NMR (300
MHz, Methanol-d4) & 8.17 (s, 1H), 7.82 (s, 1H), 7.54 ~ 7.50 (m, 1H), 7.10(d, J= 9.0
Fiz, 1H), 5.80 (d, J = 0.8 Hz, 1H), 3.84 (s, 3H), 3.77(d, ] = 0.9 Hz, 2H), 3.06 {t, ] = 6.0
Hz, 2H), 2.90 — 2.84 (m, SH), 2.17 (s, 3H), 2.04 — 1.91 (m, 1H), 0.67 — 0.48 (m, 4H).

33

LC-MS: (ES, m/z): RT=1.021 min, LCMS28, m/z=380 [M+1]. 1H NMR (300 MHz,
Methanol-d4) 6 8.29 (d, J =2.8 Hz, 1H), 7.47 (dd, J = 8.9, 2.8 Hz, 1H), 7.13(d, ] = 8.9
Fiz, 1H), 6.84 (s, 1H), 5.97 (s, 130, 4.65 (s, 2F), 4.52 (t, J = 5.9 Hz, 21), 3.92(d, I = 3.6
Hz, 5H), 3.15 (s, 3H), 3.02 (s, 3H), 2.30 (s, 3H).

34

LC-MS: (ES, m/z): RT=1.015 min, LCMS28, m/z=366 [M+H]. 1H NMR (300 MHz,
Methanol-d4) 6 8.25 (d, § = 2.8 Hz, 1H), 7.47 (dd, J = 8.9, 2.8 Hz, 1H), 7.18 - 7.07 (m,
1H), 6.85 (d, J = 1.0 Hz, 1H), 6.01 — 5.94 (m, 1H), 4.58 (d, J = 0.9 Hz, 2H), 4.53 — 4.43
(m, 2H), 3.93 (s, 3H), 3.88 — 3.79 (m, 2H), 3.02 (s, 3H), 2.29(d, J = 1.0 Hz, 3H).

36

LC-MS: (ES, m/z): RT = 2.172 min, LCMS827: m/z = 426.1 [M+1]. 1H NMR (400
MHz, Methanol-d4) § 9.16 (s, 1H), 8.51 (s, 1H), 8.32 (s, 1H), 5.94 (d, ] = 0.8 Hz, 1H),
473 ~4.70 (m, 2H), 4.50 (1, ] = 6.1 Hz, 2H), 4.07 (s, 3H), 3.78 - 3.70 {m, 4H), 2.35 (s,
TH), 2.21 (s, 3H).

87

LC-MS: (ES, m/z). RT =1.376 min, LCMS07: m/z = 451 [M+1]. 1H NMR (300 MHz,
Methanol-d4) 6 8.17 (s, 1H), 7.84 (s, 1H),7.56 ~ 7.51(m, 1H) 7.11 (d, J = 9.0 Hz, 1H),
5.82 (s, TH), 3.85 (s, 3H), 3.68 (d, J = 6.3 Hz, 2H), 3.59 (s, 2H), 2.95 ~ 2.80 (m, 4H),
2.64 (s, 3H), 2.51 (s, 3H), 2.44 — 2.40 (m, 2H), 2.16 (s, 3H).

38

LC-MS: (ES, m/z). RT = 1.24 min, LCMS8 33: m/z = 492 [M+1]. 1H NMR (300 MHz,
Methanol-d4) & 8.20 — 8.13 (m, 2H), 7.39 - 7.38 (m, 1H), 7.27 (d, ] = 9.0 Hz, 1H), 6.03
(d, =11 Hz, 1H), 4.62 (s, 1H), 4.34 (s, 1H), 3.94 (s, 3H), 3.82 (¢, ] = 8.2 Hz, 3H), 3.65
(d,J=7.2Hz, 2H), 3.52(d, ] = 5.4 Hz, 3H), 3.31 (s, 2H), 3.16 — 3.14 (m, 4H), 2.68 (s,
3H), 2.34 (d, J = 0.9 Hz, 3H).

LC-MS: (ES, m/z): RT=1.268 min,LCMS28, m/z=362 [M+H]. 1H NMR (300 MHz,
DMSO-d6) 5 9.18 (d, J = 1.4 Hz, 1H), 8.93 (s, 1H), 8.81 — 8.66 (m, 2H), 7.88 (d, ] = 4.7
Hz, 1H), 7.72(d, T = 8.9 Hz, 1H), 7.41 (d, J = 1.0 Hz, 1H), 7.07 (d, ] = 9.0 Hz, 1H),
6.96 (s, 1H), 5.76 (s, 1H), 3.89 (s, 3H), 2.91 (s, 3H), 2.12 (s, 3H).

94

LC-MS: (ES, m/z): RT=2.462 min, LCMS31, m/z=396 [M+1]. TH NMR (300 Mz,
Methanol-d4) 6 8.11 (d, J = 2.7 Hz, 1H), 7.91(d, J = 14.9 Hz, 1H), 7.44 (dd, ] = 8.9,2.7
Hz, 1H), 7.24 (d, =89 Hz, 1H), 6.00 (d, J= 1.1 Hz, 1H), 4.43 (d, ] = 6.6 Hz, 2H),
3.93(d, § =56 Hz, 3H), 3.00(d, J = 15.7 Hz, 3H), 2.44 - 2.28 (m, 3H), 2.13(d, I = 0.9
Hz, 3H), 1.99 (s, 3H).

R

LC-MS: (ES, m/z):RT = 1.113 min; LCMSO7: nv/z = 382 [M+1]. IH-NMR (400 MHz,
Methanol-d4) § 8.19 — 8.05 (m, 2H), 7.49 — 7.39 (m, 1H), 7.51 — 7.13(m, 1H), 6.61 —
6.29 (m, 1H), 5.85 (s, 1H), 4.61 ~4.33 (m, 2H), 3.94 (s, 3H), 3.04 (s, 3H), 2.54 ~ 2.19
(m, 34, 2.01 (s, 3H).
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)

LC-MS: (ES, m/z)RT = 3.599 min; LCMSO07: m/z = 396 [M+1]. 1H NMR (400 MHz,
Methanol-d4) & 8.23 — 8.06 (m, 2H), 7.57 — 7.43 (m, 1H), 7.45 — 7.06 (m, 111), 6.48 —
6.36 (m, 1H), 5.87 (s, 1H), 4.63 (s, 2H), 3.97 — 3.89 (m, 3H), 3.21 — 2.87 (m, 6H), 2.51
~2.17 (m, 6H),

89

LOC-MS: RT= 1.04 mn, LCMS 28 m/z = 376 [M+1] 1H-NMR: {Methanol-d4, ppm):
8983 ¢s, 1H), B66(d, J=27Hz 1H),815(d, J=71Hz, 1H), 795(d, J=7.1 He,
IH), 7.73(dd, }=9.0,2.7Hz, 1H), 744 (d, = 9.0 Hz, 1H}, 6.04 (s, 1H}, 4.06 (s, 3H),
3.16(s, 3H), 3.09 (s, 3H), 234 (d, ] = 0.9 Hz, 3H).

100

d4, ppm): §9.09 (s, 1H), 8.46 (d, J = 2.7 Hz, 1H), 7.85— 7.74 (m, 1H), 7.62 (dd, I = 9.0,
27 Hz, 1H), 7.36 (d, I = 8.9 Hz, 1H), 7.25 (dd, J = 6.6, 1.0 Hz, 1H), 6.02 (s, 1H), 4.25
(s, 3H), 4.01 (s, 3H), 3.05 (s, 3H), 2.33 (5, 3H).

102

LC-MS: (B8, m/z): RT=1.124 min, LCMS845, m/z=382 [M+1]. 1H NMR (300 Mz,
Methanol-d4) & 8.08 (s, 1H), 7.99 (s, 1H), 7.61 (dd, J= 8.9, 2.9 Hz, 1H), 727 (d, ] =90
Hz, 1H), 6.00 (s, 1H), 4.38 (s, 2H), 3.94 (s, 3H), 2.98 (d, ] = 7.9 Hz, 9H), 2.31 (s, 3H),
2.22(d, J= 0.8 Hz, 3H).

LC-MS: (B8, m/z): RT = 2.178 min, LCMS15: m/z = 382 [M+1]. 1H NMR (300 MHz,
Methanol-d4) § 8.58 (d, J = 6.0 Hz, 1H), 824 (d, ] = 2.7 Hz, 1H), 7.47-7.42 (m, ] = 5.1
Hz, 1H), 7.28 (d, J = 9.0 Hz, 1H), 6.03 (d, J = 1.2 Hz, 1H), 3.97 (d, § = 6.9 Hz, 3H),
3.03 (s, 3H), 2.88 (s, 3, 2.49 (s, 3D, 2.32 (d, J = 0.9 Hz, 3H).

104

LC-MS: (ES, m/z): RT = 1.16min, LCM833: m/z = 368.18 [M+1]. 1H NMR (400
MHz, Methanol-d4) § 8.87-8.54 (m, 1H), 8.29 — 7.91 (m, 2H), 7.65-7.4 (m, 1H), 7.39-
7.12 {m, 1H), 6.35-5.65 (m, 1H), 4.12-3.85 (m, 3H), 2.95-3.18 (m, 3H), 2.92 (s, 3H),
2.49-2 25 (m, 3H).

105

LC-MS: (ES, m/z). RT = 0.11min, LCMS28: m/z = 396.21 [M+1]. TH NMR (300
MHz, Methanol-d4) § 7.89 (d, J = 2.7 Hz, 1H), 7.70 (dd, ] = 9.0, 2.7 Hz, 1H), 7.14 (d, J
=9.1 Hz, 1H), 5.83 (d, ] = 0.8 Hz, 1H), 3.80 (s, 3H), 2.92 (s, 3H), 2.87 (s, 3H), 2.39 (s,
3HD, 2.26 (s, 3H), 2.19 (s, 3H),

106

LC-MS: (ES, m/z); RT=0.99min, LCMS28: m/z=382.23 [M+1]. 1H NMR (400 MHz,
Methanol-d4) § 7.85 (s, 1H), 7.70 (dd, J= 9.0, 2.8 Hz, 1H), 7.12 (d, ] = 9.0 Hz, 1H),
5.82(d, J = 0.8 Hz, 1H), 3.76 (d, ] = 8.2 Hz, 5H), 2.86 (s, 3H), 2.52 (s, 3H), 2.30 (s,
3H), 2.17 (d, J = 7.9 Hz, 6H).

1038

LC-MS: (ES, m/z). RT = 0.942 min; LCMS53: m/z = 354 [M+1]. 1H NMR (300 MHz,
Methanol-d4) § 8.40 (s, TH), 8.25 — 8.15 {m, 1H), 7.81(d, J = 0.7 Hz, 1H), 7.55(d, I =
9.0 Hz, 1H), 7.28 (d, = 9.0 Hz, 1H), 6.00 (d, J = 1.2 Hz, 1H), 421 (d, ] = 2.1 Hz, 2H),
3.95 (s, 3H), 3.00 (s, 3H), 2.74 (s, 3HD), 2.31 (s, 3H)

109

LC-MS: (ES, m/z); RT = 0.948; LCM853: m/z = 368 [M+1]. TH NMR (300 MHz,
Methanol-d4) § 8.46 (s, 1H), 8.21 (d, J = 2.6 Hz, 1H), 7.85 (s, 1H), 7.56 (d, J = 8.9 Hz,
1H), 7.29(d, T = 8.9 Hz, 1H), 6.00 (d, J = 1.1 Hz, 1H), 4.34 (s, 2H), 3.95 (s, 3H), 3.01
(s, 3H), 2.90 (s, 6H), 231 (d, I = 0.9 Hz, 3H).

113

Methanol-d4) 5 7.89 (d, J=2.7 Hz, 1H), 7.66 (d, I = 9.0 Hz, 1H), 7.48 (s, 1H), 7.12 (d,
J=9.0Hz 1H), 5.81 (d, ] = 0.8 Hz, 1H), 3.91 (s, 2H), 3.79 (s, 3H), 3.08 (t, } = 5.7 Hz,
2H), 2.86 (s, 3H), 2.61 (1, = 5.7 Hz, 2H), 2.18 (s, 3H).

16

LC-MS: (ES, m/z): RT=1.637 min, LCMS28, m/z=397 [M+1]. 1H NMR (400 MHz,
Methanol-d4) & 8.40 (s, 1H), 8.04 (s, 1H), 7.50 (s, 1H), 6.74 (s, 1H), 4.16 — 4.07 (m,
2H), 3.99 (s, 3H), 3.83 ~ 3.72 (m, 4H), 3.47-3.53 (m, 1H), 3.01 (s, 3H), 2.36 (s, 6H),
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1.99 —1.77 (m, 4H).

117

LC-MS: (ES, m/z): RT = 1.659 min; LCMS07: m/z = 369 [M+1]. 1H NMR (300 MHz,
Methanol-d4) & 8.74 (s, 1H), 8.49 (s, 1H), 7.64 (d, J =2.7 Hz, 1H), 7.12 (d, ¥ = 9.0 Hz,
1H), 5.71 (s, 1H), 3.91 (s, 3H), 2.98 (s, 3H), 2.90 (s, 3H), 2.18 (s, 3H).

LC-MS: (ES, n/z): RT = 122 min, LCMS 33: m/z = 362 [M+1]. 1H NMR (300 Mz,
Methanol-d4) 6 8.67 (d, = 1.2 Hz, 1H), 8.54 - 8.45 (m, 1H), 8.04 — 7.88 (m, 2H), 7.75
~7.51 (m, 2H), 7.37(d, 7= 9.3 Hz, 1H), 6.01 (q, = 0.9 Hz, 1H), 3.87(d, I = 5.7 Hz,
3H), 2.97(d, J=7.2 Hz, 3H), 2.32(d, J = 1.2 Hz, 3H).

LC-MS: (ES, m/z): RT = 1.568 min, LCMS15: m/z = 381.2 [M+1]. TH NMR (400
MHz, Methanol-d4) & 8.64 (s, 1H), 8.36 (d, J = 2.6 Hz, 1H), 7.69 — 7.67 (m, 1H), 7.36
(d,J=91Hz 1H), 6.03 (d, I = 1.2 Hz, 1H), 4.62 (s, 2H), 4.30 — 4.28 (m, 4H), 3.98 (s,
3H), 3.03 (s, 3H), 2.65 — 2.45 (m, 2H), 2.33 (s, 3H).

LC-MS: (ES, m/z): RT=0.912 min, LCMS 28, m/z =313.2 [M+1]. 1H NMR (400 MHz,
Methanol-d4) 5 8.80 (s, 1H), 8.45 (s, 1H), 7.70 (s, 1H), 7.02 (s, 1H), 4.48 (s, 2F), 4.13
(s, 310), 3.20 (s, 3H), 2.85 (s, 3H), 2.76 (5, 3H).

LC-MS: (BS, m/z); RT=0.957 min, LCMS 28, m/z =339.1 [M+1]. 1H NMR (400 MHz,
Methanol-d4) & 8.79 (s, IH), 842 (s, 1H), 7.68 (s, 1H), 7.01 (s, 1H), 5.07 — 4.99 (m,
1H), 4.12 (s, 3H), 3.61 — 3.46 (m, 2ZH), 3.20 (s, 3H), 2.76 (s, 3H), 2.66 — 2.54 (m, 1H),
/_’il—””‘”(m 2H). 2.31 = 217 (m, m)

DMSO. d()) 510,52 (s, 1H), 8 85 (q. 1=4.6Hz, 11{), $ 24 (d, j= 7.6 Hz, iH), 8.84-8.87
(m, 1H), 7.98-7.95 (m, 1H), 7.46 (dd, J = 8.9, 2.7 Hz, 1H), 7.29 (d, J = 9.0 Hz, 1),
6.02(d, J= 1.1 Hz, 1H), 2.90 (d, ] = 4.6 Hz, 3H), 2.74 (d, ] = 4.7 Hz, 3H), 2.25 (s, 6H).

LC-MS: (B8, m/z). RT = 1.66 min, LCMS 15. m/z = 395.2 [M+1]. 1H NMR (300 MHz,
Methanol-d4) & 8.72 (s, 1H), 8.36 (d, ] = 2.7 Hz, EH), 7.69(d, =27 Hz, 1H), 7.36 (4,
J=9.0Hz, 1H),6.03 (q, = 0.9 Hz, 1H), 4.74 (1, } = 9.0 Hz, 1H), 3.98 (s, 4H), 3.40 (1, J
=9 6 Hz, 1H), 3.03 (d, ] = 5.1 Hz, 6H), 2.75 - 2.51 (m, 2H), 2.33 (d, J = 0.9 Hz, 5H).

LC-MS: (B8, m/z). RT = 1.06 min, LCMS 33, m/z = 381 [M+1]. 1H NMR (300 MHz,
Methanol-d4) & 8.65 — 8 55 (m, 1H). 8.32 (d, J = 2.7 Hz, 1H), 7.80 — 7.60 (m, 1H), 7.36
(d,1=9.0Hz, 1H), 6.03 (q. J=0.9 Hz, 1H), 5.04 - 4.92 (m, 1H), 3.96 (d, ] = 7.2 Hz,
3H), 3.57 — 3.43 (m, 2H), 3.03 (s, 3H), 2.67 — 2.13 (m, 7H).

LC-MS: (ES, m/z): RT=0.910 min, LCMS 07, m/z=383 [M+1]. 1H NMR (400 MHz,
"v{ethanol d4) 5 8.04 (s, 1H), 7.75 (d, J = 9.0, 2.8 Hz, 1H), 7.18 (d, = 9.1 Hz, 1H), 5.83
(d,J Hz, 1H), 3.79 (s, 3H), 3.48 (s, 2H), 2.85 (s, 3H), 2.42 (s, 3H), 2.18 (s, 3H),
2.08 (s, GH}.

LC-MS: (ES, m/z): RT=0.976 min, LCMS 27, m/z=383 [M+1]. 1H NMR (400 MHz,
"v{ethanol d4) 5 8.02 (s, 1H), 7.75 (d, J = 9.0, 2.8 Hz, 1H), 7.21 (d, = 9.1 Hz, 1H), 5.83
(d,J Hz, TH), 3.81 (s, 3H), 3.68 (s, 2H), 2.85 (s, 3H), 2.36 (s, 6H), 2.24 (s, 3H),
2.18 (s, m).

143

LC-MS: (ES, m/z). RT = 1.694 min; LCMS15: m/z = 397 [M+1]. 1H NMR (300 MHz,
Methanol-d4) § 8.42 (s, 1H), 8.30 (s, 1H), 7.61 (d, J = 9.0 Hz, 1H), 7.18 (d, ] = 9.0 Hz,
1H), 5.82 (s, 1H), 3.88 (d, J = 5.7 Hz, 5H), 2.89 (s, 3H), 2.61 (g, I = 7.2 Hz, 4H), 2.18
(s, 3H), 1.16 (1, I = 7.2 He, 6H).

144

LC-MS: (ES, m/z). RT = 1.381 min, LCMS27; m/z = 375.0 [M+1]. 1H NMR (300
MHz, Methanol-d4) § 8.57 (d, J = 1.0 Hz, 1H), 8.22 (d, J=2.7 Hz, 1H), 7.63 — 7.46 (m,
3H), 7.34 (d, T = 9.0 Hz, 1H), 7.28 ~ 7.17 (m, 1H}, 6.05 — 5.97 {m, 1H), 3.97 (s, 3H),
3.00 (s, 3H), 2.47 — 2.37 (m, 3H), 2.31 (d, J = 0.9 Hz, 3H).
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145

LC-MS: (ES, m/z): RT = 2.711 min, LCMS33: m/z = 401.2 [M+1]. 1H NMR (300
MHz, Methanol-d4) § 8.47 (d, J = 1.0 Hz, 1H), 837 (s, 1H), 7.63 — 7.60 (m, 1H), 7.56 —
7.53 (m, 1H), 7.45 (s, 1H), 7.19(d, J = 9.0 Hz, 1H), 7.13 — 7.10 (m, 1H), 5.81 (s, 1H),
3.87 (s, 3H), 2.88 (s, 3H), 2.18 (5, 3H), 2.06 — 1.96 (m, 1H), 1.04 - 0.88 (m, 2H), 0.83 —
0.68 (m, 2HD).

146

LC-MS: (ES, m/z). RT = 1.094 min, LCMS32: m/z = 361 3 [M+1}. 1H NMR (300
MHz, Methanol-d4) § 8.73 (d, § = 1.0 Hz, 1H), 8.28 (d, J = 3.4 Hz, 1H), 7.78 ~ 7.75 (m,
1H), 7.75 ~ 7.53 {m, 2H), 7.45 ~ 7.29 (m, 2H}, 7.14 - 7.12 (m, 1H), 6.03 (d, ] = 1.2 Hz,
1H), 4.00 (s, 3H), 3.03 (s, 3H), 2.34 (d, J = 1.0 Hz, 3H).

148

LC-MS: (ES, m/zy, RT = 1.737 mun, LCMS33: m/z = 441 1 [M+1] 1H-NMR. (CDCI3,
ppm} 1TH NMR (300 MHz, Methanol-d43 0 8.74 (s, 1H), 833 (s, 1H), 8.00(d, J =30
Hz, 1H}, 7.63 — 7.58 (m, 2H), 7.49 - 731 (m, ZH), 6.02 (5, 1H), 3.99 (5, 3H}, 3.03 (5,
3H), 2.33 (s, 3H).

LC-MS: (ES, m/z): RT=1.085 min, LCMS28, m/z=376 [M+1]. 1H NMR (400 Miz,
DMSO-d6) 5 9.74 (s, 1H), 9.60 (s, 1H), 8.52 (d, J = 2.7 Hz, 1H), 8.24 — 8.12 (m, 1H),
761(dd, J=9.1, 2.8 Hz, 1H), 742 (d, J = 9.2 Hz, 1H), 6.03 (d, I = 1.2 Hz, 1H), 3.93 (s,
3H), 2.96 (s, 3H), 2.59 (s, 3H), 2.24 (s, 3H).

LC-MS: (ES, m/z): RT = 1.028 min; LCMS27: m/z = 375 [M+1]. 1H NMR (400 MHz,
Methanol-d4) 8 7.76 (s, 1H), 7.65 (s, 1H), 7.58 — 7.46 (m, 2H), 7.54 ~ 7.23 (m, 1H),
7.18 - 6.89 (m, 1H), 5.80 (s, 1H), 3.78 (s, 3H), 2.90 (s, 3H), 2.60 (s, 3H), 2.19 (s, 3H),

156

LC-MS: (B8, m/z): RT=1.58min, LCMS28: m/z=374.19 [M+1]. TH NMR (400 MHz,
Methanol-d4) § 7.63 (d, J = 2.7 Hz, 1H), 7.50 — 7.31 (m, 3H), 7.19 — 7.00 (m, 2H), 6.29
~5.75 (m, 1H), 3.88 — 3.78 (m, 3H), 3.02 ~ 2.91 (m, 3H), 2.5 - 2.36 (m, 3H), 2.28 (d, J
= 1.0 Hz, 3H).

157

LC-MS: (B8, m/z). RT =1.125 min, LCMS28: m/z = 361 [M+1]. 1H NMR (300 MHz,
Methanol-d4) & 8.98 (s, 1H), 8.20 (d, J = 6.7 Hz, 2H), 8.08 (d, J = 6.5 Hz, 1H), 7.79 (d,
J=9.4Hz, 1H), 7.45 - 7.33 (m, 2H), 6.05 (s, 1H), 4.14 (s, 3H), 3.00 (s, 3H), 2.35 (s,

3H)

158

LO-MS: (ES, m/z): RT = 1.090 min; LCMSZ8: m/z =375 [M+1]. TH NMR (400 MHz,
Methanol-d4) 8 9.14 (s, 1H), 842 (d, J= 6.8, 1.0 Hz, 1H), 808 (d, J =068, 0.8 Hz, 1H),
7.85(dd, J=9.0,2.7Hz, 1H), 7.69 - 7.54 (;m, 1H), 736 - 7.18 (m, 1H), 7.14 - 7.05 {(m,
TH), 6.32 595 (m, 1H), 3.95 - 3.79 (m, 3H), 3.83 (s, 3H), 3.24 - 3.07 (m, 3H), 2.39 ~
2.26 (m, 3H).

LC-MS: (B8, m/z). RT = 1 879 min: LCMS33: m/z = 355 [M+1]. 1H NMR (400 Mz,
Methanol-d4) 6 8.62 (s, 1H), 8.38 ~ 8.31 (m, 1H), 7.67 (d, J = 9.1 Hz, 1H), 7.37(d, 1 =
9.1 Hz, 1H), 6.06 ~ 6.01 (m, 1H), 4.45 (s, 2H), 3.98 (d, J = 0.8 Hz, 3F), 3.03 (s, 3H),
2.83 (s, 3H), 2.34 (d, I = 0.9 Hz, 3H).

LC-MS: (ES, nv/z): RT = 1.420 min, LCMS 07: m/z = 382 [M+1]. 1H-NMR (400 MHz,
Methanol-d4) 6 8.46 (s, 1H), 821 (d, J =28 Hz, 1H}, 7.50 - 7.46(m, 1H}, 7.29(d, J =
2.4 He, 1H), 6.04 (s, 1H), 432 (s, 2H), 3.98 (s, 3H), 3.05 (s, 3H), 2.92 (5, 6H), 2.44 -
231 (m, 6H).

LC-MS: (ES, m/z): RT=1.016 min,LCMS28, m/z=367 [M+1]. 1H NMR (300 MHz,
Methanol-d4) 6 8.26 (d, I = 2.7 Hz, 1H), 7.50 — 7.40 (m, 1H), 7.19 - 7.03 (m, 2H), 5.99
(q,3=07Hz, 1H), 441 (d, T=2.3 Hz, 2H), 3.96 (d, ] = 9.6 Hz, 6H), 3.03 (s, 3H), 2.82
(s, 3H), 2.30 (s, 3H).

LC-MS: (ES, m/z): RT = 1.501 min; LCMS53: m/z = 316 [M+1]. 1H NMR (300 MHz,
Methanol-d4) 6 8.18 (s, 1H), 7.45 (s, 1H), 7.08 (d, J = 2.4 Hz, 1H), 4.01 (s, OH), 3.88 (s,
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3H), 3.73 (s, 2H), 3.57 (d, § = 1.3 Hz, 3H), 3.27 (s, OH), 3.04 (s, 3H), 2.34 (s, 6H).

104

LC-MS: (ES, m/z): RT=0.932 min, LCMS27. m/z=369 [M+1]. TH NMR (400 Mz,
Methanol-d4) 6 8.43 (s, 1H), 828 (d, J = 1.7 Hz, 1H), 7.63 (dd, ] = 9.0, 2.7 Hz, 1H),
720(dd, J=9.1,2.9Hz, 1H), 583 (d, J=1.0 Hz, 1H), 3.98-4.03 (m, 1H),3.90(d, ] =
1.8 Hz, 3H), 2.91 (s, 3H), 2.38(d, I = 1.5 Hz, 3H), 2.19 (s, 3H), 1.53 (d, I = 6.8 Hz,
3H),

LC-MS8: RT = 1.077min; m/z= 423 2 [M+1]. 1H NMR (400 MHz, Methanoi-d4) § 8.77
(s, 1H), 8.36 (d, J = 2.6 Hz, 1H), 7.67 (dd, I =9.0, 2.7 Hz, 1H), 7.39 (d, J = 9.0 Hz, 1H),
6.17 - 6.02 (m, 1H), 5.46 (d, J = 8.4 Hz, 1H), 4.00 (s, 3H), 3.03 (s, 3H), 2.73 (s, 3H),
2.34 (s, 3H).

166

LC-MS: (ES, m/z): RT = 1.526 min, LCMS 33, m/z =383 [M+1]. 1H NMR (400
MHz, Methanol-d4) 5 8.62 (s, 1H), 8.29(d, J=2.7 Hz, 1H), 7.6% (dd, = 9.0, 2.7 Hz,
1H), 7.37(d, F = 9.1 Hz, TH), 6.03 (d, J = 1.2 Hz, 1H), 3.98 (s, 3H), 3.03 (s, 3H), 2.63
(s, 3H), 2.33 (d, J = 1.0 Hz, 3H), 1.86 (s, 6H).

169

LC-MS: (ES, m/z): RT= (.95 min, LCMS 33 m/z = 353 [M+1]. 1H-NMR: (Methanol-
d4, ppm): 6 784 (d, J=27Hz 1H), 763 -7.53 (m, 2H), 726 (d, ] =90 Hz, 1H), 6.92
(s, 1Hy, 6.19(d, J =73 Hz, 1H}, 438 (5, 2H), 4.02 (s, 3H), 3.05 - 2.85 (m, OH}.

170

LC-MS: (ES, nv/z): RT=0.95 min, LCMS 27: m/z = 354 [M+1]. 1H-NMR: (Methanol-
d4, ppmy: 6 810 (5, 1H), 777758 (m, 4H), 734 (d, J=90Hz 1H), 621(d,J=73
Hz, 1H}, 433 (s, 2H), 3.93 (5, 3H), 2.97 (d, } =204 Hz, SH).

LC-MS: (ES, nv/z): RT = 0.875 min, LCMS07, m/z = 355.10 [M+1]. IH NMR (400
MHz, Methanol-d4) & 8.75 (s, 1H), 8.32 (s, 1H), 7.65 (d, J = 9.0 Hz, 2H), 7.39 (d, J =
9.0 Hz, 1H), 6.22 (d, T = 7.3 Hz, 1H), 4.59 (s, 2H), 3.99 (s, 3H), 3.05 (s, 3H), 2.99 (5,
6H).

LC-MS: (ES, m/z); RT = 0.907 min, LCMS27: m/z = 355.0 [M+1]. 1H NMR (400
MHz, Methanol-d4) & 8.40 (s, 1H), 8.33 (s, 1H), 7.74 (s, 1H), 7.65 ~ 7.60 (m, 1H), 7.21
(d,7=91Hz 1H), 5.95(d, J=6.1 Hz, 1H), 3.98 - 3.90 (m, 5H), 2.92 (5, 3H), 2.76 (q, I
=7.2 Hz, 2H), 1.20(t, ] = 7.2 Hz, 3H).

LC-MS: (ES, m/z): RT = 1.015 min, LCMS28: m/z = 381.2 [M+1]. TH NMR (400
MHz, Methanol-d4) & 8.66 (s, 1H), 8.28 (s, 1H), 7.68 — 7.60 (m, 2H), 7.40 (d, J = 9.1
Hz, 1H), 6.23 (d, J = 7.3 Hz, 1H), 4.49 (s, 2H), 4.00 (s, 3H), 3.11 — 3.02 (m, 5H), 1.24 —
1.12 (m, 1H), 0.82 = 0.72 (m, 2H), 0.51 — 0.42 (m, 2H).

LC-MS: (ES, m/z). RT =0.953 min, LCMS28: m/z = 348.1 [M+1]. 1H NMR (300
MHz, Methanol-d4) 3 9.11 (4, J = 1.2 Hz, 1H), 8.30 (d, J = 1.1 Hz, 1H), 8.03 (s, 1H),
790(t =12 Hz, 1H), 771 (d, T= 6.2 Hz, 11), 7.70 - 7.65 {m, 1H), 7.09 (d, I = 8.9
Hz, 1H), 5.90 (d, 1= 6.0 Hz, 1H), 3.85 (s, 3H), 2.89 (s, 3H).

LC-MS: (ES, m/z) RT = 1.621 min, LCMS15: m/z = 347.2 [M+1]. 1H NMR (300
MHz, Methanol-d4) 3 9.14 (4, ] = 0.7 Hz, 1H), 8.11 - 8.02 (m, 1H), 7.93 - 7.73 (m,
3H), 7.63 (d, J = 7.3 Hz, 1H), 7.36 (d, T = 8 9 Hz, 1), 7.11 - 7.09 (m, 1H), 6.20 (d, I =
7.3 Hz, 1H), 3.96 (s, 3H), 3.00 (s, 3H).

LC-MS: (ES, m/z): RT = 2.222 min, LCMS15: m/z = 338.2 [M+1]. TH NMR (400
MHz, Methanol-d4) 6 8.21 (s, 1H), 8.16 (s, 1H), 7.65 ~ 7.53 (m, 2H), 7.34 (d, J = 9.0
Hz, 1H), 6.20(d, J = 7.3 Hz, 1H), 3.97 (s, 3H), 3.04 (s, 3H), 2.08 — 2.01 (m, 1H), 1.09 -
0.98 (m, 2H), 0.93 — 0.84 (m, 2H).

LC-MS: (ES, nv/z): RT = 1.828 min; LCMS28: m/z = 354 [M+1]. 1H NMR (400 MHz,
Methanol-d4) 6 8.46 — 8.36 (m, 1H), 8.26 (s, 1H), 7.71 ~ 7.56 {m, 2H), 7.40 - 7.27 (m,
1H), 6.20 (dd, J = 7.3, 1.9 Hz, 1H), 5.10 (dd, ] = 8.5, 5.9 Hz, 2H), 4.99 — 490 (m, 2H),
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455 (tt, ] =8.5, 7.0 Hz, 1H), 4.03 ~ 3.91 (m, 3H), 3.08 (s, 3H),

178

LC-MS: (ES, m/z): RT = 1.214 min, LCMS27: m/z = 346.0 [M+1]. TH NMR (400
MHz, Methanol-d4)  7.71 (s, 2H), 7.61 — 7.46 (m, 3H), 7.28 — 7.18 {m, 2H), 7.03 (d, J
=8.9Hz, 1H), 6,51 —6.41 (m, 1H), 591 (d, I = 6.0 Hz, 1H), 3.78 (s, 3H), 2.92 (s, 3H).

LC-MS: (ES, m/z): RT = 0.790 min; LCMS33: m/z = 301 [M+1]. 1H NMR (300 MHz,
Methanol-d4) 6 8.32 (d, ] = 0.7 Hz, 1H), 7.86 (d, J = 0.7 Hz, 1H), 7.67 (s, 1H), 7.42 (s,
1H), 4.24 (s, 2FD), 4.01 (s, 3H), 3.73 (s, 3H), 3.18 (s, 3FD), 2.77 (s, 3H).

181

LC-MS: (8, m/z): RT = 1.839 min; LCMS33: m/z = 340 [M+1]. 1H NMR (300 MHz,
Methanol-d4) & 8.46 (s, 1H), 8.09 (s, 1H), 7.87 (d, J = 2. 1Hz, 1H), 7.61 (d, J = 1.8 Hz,
1H), 7.51-7.48 (m, 1H), 7.34 (d, J = 2.7 Hz, 1H), 6.21 (d, ] = 2.4 Hz, 1H), 4.23 (s, 2H),
3.99 (s, 3H), 3.04 (s, 3H), 2.76 (s, 3H).

182

Methanol-d4) 5 8.72 (d, ] = 2.4 Hz, 1H), 8.60 (s, 1H), 8.38 (d, ] = 2.4 Hz, 1H), 7.86 (s,
1H), 6.08 ~ 6.01 (m, 1H), 4.23 (s, 2H), 4.12 (s, 3H), 3.02 (s, 3H), 2.76 (s, 3H), 2.34 (s,
3H).

184

LC-MS: (B8, m/z). RT = 1.503 min, LCMS 33, m/z =382.3 [M+1]. [H NMR (400
MHz, Methanol-d4) & 8.68 (s, 1H), 8.44 (s, 1H), 7.94 (s, 1H), 7.72 (s, 1H), 6.98 (s, 1H),
4.25 (s, 2H), 4.19 — 4.10 {m, 5H), 3.86 ~ 3.75 (m, 2H), 3.68 {t, ] = 11.8 Hz, 1H), 3.20 (s,
3H), 2.77 (s, 3H), 2.08 — 1.81 (m, 5H),

185

LC-MS: (8, m/z). RT = 1.019 min, LCMSO07: m/z = 354 [M+1]. 1H NMR (300 Mz,

Methanol-d4) 5 8.47 (d, J=2.1 Hz, 1H), 8.08 (s, 1H), 7.90 (d, J= 1.8 Hz, 1H), 7.62 (d,

J=3.0Hz, 1H), 7.52-7.48 (m, 1H), 7.34-7.31 {m, 1H), 6.21 (d, T = 2.7Hz, 1H), 4.23 (s,
2H), 3.99 (d, J = 1.5 Hz, 3H), 3.22 — 2.18 (m, SH), 1.37-1.34 (m, 3H).

186

LC-MS: (ES, m/z) RT = 0.871 min, LCMS33: m/z = 312.2 [M+1]. 1H NMR (400
MHz, Methanol-d4) 6 8.04 (d, J = 0.8 Hz, 1H), 7.70 (d, J = 0.8 Hz, 1H), 7.47 (s, 1H),
7.14 (s, 1H), 3.90 (s, 3, 3.85 (s, 2F), 2.76 ~ 2.65 {m, 2H), 2.62 - 2.40 (m, 6H), 2.36 ~
228 (m, 1H).

187

LC-MS: (ES, m/z). RT = 1.320 min, LCMS53. m/z = 326 [M+1]. 1H NMR (300 MHz,
Methanol-d4) & 8.40 (s, 1H), 7.84 (s, 1H), 7.71 (s, 1H), 7.50 (s, 1H), 4.21 (s, 2H), 4.03
(s, 3H), 3.22 (s, 3H), 2.84 - 2.78 (m, 5H), 2.74 - 2.62 {m, 3H), 2.37 - 2.32 (m, 1H).

188

LC-MS: (ES, m/z): RT = 0.981 min, LCMS15: m/z = 381.2 [M+1]. [H NMR (300
MHz, Methanol-d4) § 8.66 (s, 1H), 8.58 (s, 1H), 8.36 (s, 1H), 7.89 (s, 1H), 6.05 (s, 1H),
474 (¢, T=75Hz, 1H), 4.11 (s, 3H), 3.50 — 3.39 (m, 2H), 3.00 (s, 3H), 2.57 — 2.38 (m,
1H), 2.36 — 2.15 {m, 6H).

191

LC-MS: (ES, m/z): RT=1.01min, LCMS28: m/z=381.21 [M+1]. I|H NMR (400 MHz,
Methanol-d4) § 8.40 (s, 1H), 8.30 (s, 1H), 7.74 (s, 1H), 7.62 (dd, J = 9.0, 2.7 Hz, 1H),
721(d, ¥=9.0Hz, 1H), 5.95(d, = 6.1 Hz, 11, 3.92 — 3.86 {m, 5H), 3.43 — 3.33 (m,
1H), 2.92 (s, 3H), 2.28-2.18 (m, 2H), 1.92 — 1.65 (m, 4FD).

LC-MS: (ES, m/z): RT=0.96 min, LCMS 28: m/z = 353 [M+1]. TH-NMR: (Methanol-
d4, ppm 6 8.60 (s, TH), 7.79 (5, 1H), 7.53 (5, 1H), 499 (t, ] = 7.8 Hz, 1H), 4.05 (5, 3H),
362-341{(m,2H), 3.25(s,3H),295-284 (m, 2H), 2.84 - 2.62 (m, 4H), 267 -2.16
(m, 4H}.

LC-MS: (ES, m/z). RT=0.86 min, LCMS 07: m/z = 339 [M+1]. 1H-NMR: (Methanol-
d4, ppm):§ 8.59 (s, 1H), 7.79 (s, 1H), 7.53 (s, 1H), 4.98 (1, T = 7.9 Hz, 1H), 4.05 (s, 3H),
3.60 —3.43 (m, 2H), 2.96 — 2.81 (m, 2H), 2.79 — 2.63 (m, 3H), 2.59 — 2.53 (m, 1H), 2.49
~2.16 (m, 4H),
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194

LC-MS: (ES, m/zy RT=0.94 min, LCMS 28: m/z =339 [M+1]. 1H-NMR: (Methanol-
dd, ppmy: 8 859 (s, 1H), 7.79 (s, 1H), 7.53 (s, 1H), 498 (1, I =79 Hz, 1H), 4.05 (s,
3H)Y, 360-343 (m, 2H), 298 -2 82 (m, 2H}, 2.79 -2 51 (m, 4H), 2.49 - 2 16 (m, 4H).

LC-MS: (ES, m/zy: RT=0.87 min, LCMS 07: m/z = 339 [M+1] 1H-NMR: (Methanol-
d4, ppm): 0 858 (s, 1H), 7.79 (s, 1H}, 7.53 (s, 1H), 498 {1, J =79 Hz, 1H), 4.05 (s,
3H), 3.60-3.43 (m, 2H), 2.96 - 2.81 (m, 2ZH), 2.79 - 2.63 (m, 3H), 2.67 - 2.51 (m, 1H),
249 -232(m, 3H), 2.35-2.16 {m, 1H).

196

LC-MS: (ES, m/z): RT=0.938 min, LCMS07, m/z=409 [M+1]. 1H NMR (400 MHz,
Methanol-d4) § 8.80 (s, TH), 8.47 (s, TH), 8.21 (d, J = 18.4 Hz, 1H), 7.77(d, ] = 8.7 Hz,
1H), 7.05 (s, 1H), 5.08 — 4.98 (m, 1H), 4.16 — 4.12 (m, 4H), 4.05 (s, 1H), 3.78 — 3.85
(m, 2H), 3.67 —3.74 (m, 1H), 3.58 — 3.47 (m, 2H), 3.21 (d, J = 2.0 Hz, 3H), 2.69 — 2.57
(m, TH), 2.49 —2.23 (m, 3H), 2.05 ~ 1.97 (m, 2H), 1.84 — 1.93 (m, 2H).

199

LC-MS: (ES, m/z). RT=1.128 min, LCMS28, m/z=379 [M+1]. 1H NMR (300 MHz,
Methanol-d4) § 8.75 (dd, T=2.5, 1.1 Hz, 1H), 8.30(d, ] = 2.7 Hz, 1H), 8.11 (d, I = 5.7
Hz, 1H), 7.68 (dd, J = 9.0, 2.7 Hz, 1H), 7.59(dd, } = 5.7, 1.1 Hz, 1H), 7.16 (d, ] = 9.0
Hz, 1H), 5.85 (d, I = 0.8 Hz, 1H), 4.00 (s, 3H), 2.92 (s, 3H), 2.22 (s, 3H),

200

LC-MS: (ES, m/z). RT=1.180 min, LCMS28; m/z=375 [M+1]. 1H NMR {400 MHz,
Methanol-d4) § 8.90 (t, I = 0.8 Hz, 1H), 8.20 (dd, I = 6.5, 0.8 Hz, 1H), 8.10 (dd, ] = 6.5,
0.8 Hz, 1H), 7.87 (dd, = 9.0, 2.7 Hz, 1H), 7.83 ~ 7.70 (m, 1H), 7.33 (d, = 9.0 Hz,
1H), 6.02 (d, T = 1.1 Hz, 1H), 3.95 (5, 3H), 2.96 (5, 3H), 2.45 (5, 3H), 2.33(d, I = 1.0
Hz, 3H).

LC-MS: (ES, m/zy: RT=4.116min, HPLCO06: m/z =362 [M+1]. 1H NMR (400 MHz,
Methanol-d4) 5 9.05 (s, 1H), .96 (s, 1H), 8.25 (d, J = 2.6 Hz, 1H), 7.82 (dd. J=9.0,2.7
Hz, 1H), 7.44 — 7.28 (m, 2H), 6.03 (d, J = 1.1 Hz, 1H), 4.13 (s, 3H), 3.01 (s, 3H), 2.34
(s, 3H).

b
<
b

LC-MS: (ES, m/z)y: RT=1.00 min, LCMS53: m/z = 319 [M+1}] 1H-NMR: (Methanol-
dd, ppm):8 8.97 (s, J=0.9 Hz, 1H), 830 -8.05 (m, 2ZH), 7.75 (5, 1H), 7.70 (s, 1H) 7.39
(s, 1H}, 422 (s, 3H), 2.97 - 2.84 {(m, 2H}, 2.81 - 2.64 (m, 3H), 2.49 - 2.35 {(m, 1H).

[\
iy
(o
()

LC-MS: (B8, m/z): RT=0.579 min, LCMS 07, m/z = 362 [M+1]. 1H NMR (400 MFz,
Methanol-d4) § 9.02 (s, 1H), 8.64 — 8.56 (m, 2H), 8.23 (d, J = 6.5, 0.8 Hz, 1H), 8.15 -
8.08 (m, 1H), 7.52 (s, 1H), 6.07 (s, 1H), 4.25 (s, 3H), 2.98 (s, 3H), 2.36 (s, 3H).

204

LC-MS: (ES, m/zy: RT=0.579 min, LCMS 07, m/z = 362 [M+1]. 1H NMR (400 Mz,
Methanol-d4) § 9.02 (s, 1H), 8.64 - 8.56 {m, 2H), 8.23 (d, ] = 6.5, 0.8 Hz, 1H), 8.15 -
§.08 (m, 1H), 7.52 (s, 1H), 6.07 {s, 1F]), 4.25 (s, 31}, 2.98 (s, 3H), 2.36 (s, 3FD).

LC-MS: (ES, m/z): RT=0.787 min, LCMS 07: m/z=324 [M+1]. 1H NMR (400 MHz,
Methanol-d4) § 8.65 (s, TH), 8.30 (s, 1H), 8.02 (d, J= 9.1 Hz, 1H), 7.51 (d, 1 = 0.8 Hz,
1H), 6.81 (s, 1H), 6.23 (s, 1H), 4.03 (s, 3H), 3.97 (4, 1H), 3.12(d, J = 7.5 Hz, 2H), 2.86
(t,1=6.3 Hz, 2H), 2.01 (d, 2H), 142 (t, I = 5.9 Hz, 2H).

206

LC-MS: (ES, nvzy: RT = 1.018 min, LCMS827: m/z = 361.0 [M+1]. 1H NMR (300
MHz, DMSO-d6) § 11.45 (s, 1H), 8.85 (s, 1H), 8.77 (s, 1H), 8.34 ~ 8.30 (m, 1H), 7.87
(s, TH}, 7.76 (d, T = 8.8 Hz, 1H), 7.48 - 7.40 (m, 1H), 7.00 (d, I = 8.9 Hz, 1H), 6.83 (s,
1H), 6.57 (s, 1H), 5.73 (s, 1H), 3.78 (s, 3H), 2.83 (d, ] = 4.5 Hz, 3H), 2.09 (s, 3H).

207

LC-MS: (ES, m/z): RT =0.781 min, LCM328: m/z = 375 [M+1]. 1H NMR (300 MHz,
Methanol-d4) 58.95 (s, 1H), 8.00 — 7.74 (m, 3H), 7.42 ~ 7.27 (m, 1H), 6.84 — 6.77 (m,
1H), 6.06 (d, F = 1.1 Hz, TH), 3.97(d, J = 3.3 Hz, 3H), 2.99 (s, 3H), 2.63 (d, I = 1.1 Hz,
3H), 2.35(d, J = 1.0 Hz, 3H).
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208

LC-MS: (ES, m/z): RT=0.739 min, LCMS 07 m/z=324 [M+1]. 1H NMR (400 MHz,
Methanol-d4) & 8.65 (s, 1H), 8.30 (s, 1H), 8.02 (d, J = 9.1 Hz, 1H), 7.51 (d, J = 0.8 Hz,
1H), 6.81 (s, 1H), 6.23 (5, 1H), 4.03 (5, 4H), 3.97 (d, 2H), 3.12(d, J = 7.5 Hz, 21, 2.86
(t,J=63 Hz 2H), 2. 01 (d 2H).

209

LC-MS: (ES, m/z). RT = 1.079 min, LCMS 28 m/z = 308 [M+1]. 1H NMR (400 MHz,
Methanol-d4) § 9.14 (s, m:), 8.05 (s, 1H), 7.89 (d, J = 3.4 Hz, 1H), 7.65 (s, 1H), 7.44 (s,
1H), 7.15 — 7.09 (m, 1H), 4.01 (s, 3H), 3.76 (s, 3H), 3.20 (s, 3H).

210

LC-MS: (ES, m/z): RT = 1.000 min, LCMS28: m/z = 362 [M+1]. IH NMR (400 MHz,
Methanol-d4) § 9.29 (s, 1H), 8.83 (s, 1H), 8.28 (s, 1H), 7.98 — 7.84 (m, 2H), 7.39 - 7.27
(m, 1H), 6.21 — 6.02 (m, 1H), 3.97 (s, 3H), 2.99 (s, 3H), 2.43 (s, 1H), 2.54 — 2.15 (m,
2H).

212

LC-MS: (ES, m/z): RT=0.941 min, LCMS07, m/Z_BSE [M+1]. 1H NMR (400 MHz,
Methanol-d4) 0 8.42 (s, TH), B30 (s, TH), 7.63(dd, J=9.0,27Hz, 1H),720(d, 1 =90
Hz, 1F), 5.83 (d, T = 0.8 Hz, 1H), 438 (t, ] = 6.9 Hz, EH), 3.89 (s, 3H),3.22 - 3.11 (m,
1H), 3.07 ~ 2.96 (m, 1H), 2.91 (s, 3H), 2.38 ~ 2.24 (m, 1H), 2.19 (s, 3H), 2.09 — 1.89
{m, 3H)

213

LC-MS: (B8, mi7) 0.952 min, LOMSO07, m/z=381 [M+1]. 1TH NMR (400 MHz,
Methanol-d4) § 8.41 (s, m:), 8.29 (s, 1H), 7.63 (dd, J = 9.0, 2.7 Hz, 1H), 7.19(d, F = 9.0
Hz, 1H), 5.83 (s, 1H), 4.37 (t, T = 6.9 Hz, 1H), 3.89 (s, 3H), 3.16 - 3.19 (m, 1H), 3.07 ~
2.96 {m, 1H), 2.91 (s, 3H), 2.38 ~ 2.24 (m, 1H), 2.19 (s, 3H), 2.08 - 1.89 (m, 3H).

214

LC-MS: (ES, m/zy: RT=1.10 min, LCMS28: m/z = 333 [M+1}] 1H-NMR: (Methanol-
d4, ppm 6 9.16 (s, TH), 8.04 (5, 1H), 7.90 (d, =33 Hz, 1H), 7.75 (s, 1H), 740 (s,
IH), 7.13{(dd, J =34 08 Hz 1H) 4.04 (s, 3H), 3.26 (s, 3H}, 2.97 - 2.40 (m, 6H).

LC-MS: (ES, m/z): RT=1.107 min, LCMS28: m/z=333 [M+1]. [H NMR (400 MHz,
Methanol-d4) § 8.73 (d, J = 1.0 Hz, 1H), 8.04 (d, ] = 5.6 Hz, 1H), 7.57 (dd, J = 5.6, 1.1
Hz, 1H), 7.50 (s, 1H), 7.45 (s, 1H), 6.95 (d, J = 0.9 Hz, 1H), 4.08 (s, 3H), 3.06 (s, 3H),
271 = 2.57 (m, 2H), 2.60 — 2.44 (m, 3H), 2.30 (tq, ] = 9.7, 5.6, 4.8 Hz, 1H).

216

LC-MS: (ES, miz): RT=1.148 min, LCMS28 m/z=367 [M+1]. 1H NMR (400 MHz,
Methanol-d4) § 8.71 (d, J = 1.1 Hz, 1H), 816 (d, I = 5.6 Hz, 1H), 7.58 (dd, J = 5.6, 1.1
Hz, 1H), 7.46 (d, I = 8.9 Hz, 2H), 3.96 (s, 3H), 3.06 (s, 3H), 2.74 — 2.62 (m, 2H), 2.64 —
243 (m, 3H), 2.35 - 2.22 (m, 1H).

217

~.

LC-MS: (ES, m/z): RT=2.121 min, LCMS28: m:'z*?ﬁﬂ{’\&%} IH NMR (300 MHz,
Methanol-d4)39.05(d, J =22 Hz, 1H), 820 (d, } Hz, 1H),8.12(dd, ] =6.6,08
Hz, 1H), 780(d, J = 14 Hz, 2H), 4. 19 (5, 3H), 325 (b, 3}{), 293 -2.62(m, SH), 2.48 -
2.35 (m, 1H).

218

LC-MS: (ES, m/z): RT = 2.136 min, LCMS53: m/z = 376.3 [M+1]. 1H NMR (300
MHz, Methanol-d4) § 7.70 (s, 1H), 7.55 — 7.51 (m, 1H), 7.27 — 7.24 (m, 1H), 7.16 -
7.15 (m, 1H), 7.09 — 6.98 (m, 1H), 7.01 (d, ] = 8.9 Hz, 1H), 5.79(d, ] = 0.7 Hz, 1H),
3.77 (s, 3H), 3.34 — 3.16 {m, 2H), 2.88 (s, 3H), 2.17 (s, 3H).

219

LC-MS: (ES, m/z): RT = 0.969 min, LCMS33: m/z = 377.3 [M+1]. 1H NMR (300
MHz, Methanol-d4) § 8.43 (s, TH), 7.92 (s, 1H), 7.86 (d, J = 2.7 Hz, 1H), 7.47 (s, 1H),
7.34(d, J = 9.1 Hz, 1H), 6.02 (s, 1H), 3.96 (s, 3H), 2.97 (s, 3H), 2.33 (s, 3H).

220

LC-MS. (ES, miz) RT = 0977 min, LCMSO7. m/z = 301 2 [M+1]. 1H NMR (300
MHz, Methanol-d4) & 8.86 (s, 1H), 8.54 (d; J=2.7 Hz, 1H), 7.49 — 7.41 (m, 2H), 6.87
(d,J=2.4 Hz, 1H), 6.72 (s, 1H), 5.85 (s, 1H), 3.72 (s, 3H), 3.37 (s, 3H), 2.97 (s, 3H),
2.21 (s, 3H).

205




WO 2018/118842 PCT/US2017/067192

221

LC-MS: (ES, m/z): RT = 1.022 min, LCMS33: m/z = 379.2 [M+1]. 1H NMR (300
MHz, Methanol-d4) § 9.23 (s, 1H), 8.03 — 7.98 (m, 3H), 7.24 — 7.18 (m, 2H), 6.05 (s,
1H), 3.94 (s, 3H), 2.94 (s, 3H), 2.34 (s, 3H),

222

LC-MS: (ES, m/z): RT = 0.926min, LCMS33: m/z = 384 [M+1]. 1H NMR (400 Mz,
Methanol-d4) § 8.61 (d, J = 2.8 Hz, 1H), 7.79 (s, 2H), 6.92 (d, } = 3.2 Hz, 1H), 5.86 (s,
1H), 3.90 (s, 2H), 3.76 (s, 3H), 3.44 (s, 3H), 2.95 (s, 3H), 2.54 (s, 3H), 2.20 (s, 3H).

223

LC-MS: (ES, nvzy: RT =1.757 min, LCMS853: m/z = 361 [M+1]. 1H NMR (300 MHz,
Methanol-d4) 5 8.49 (d, J = 1.9 Hz, 1H), 8.05 — 7.98 (m, 1H), 7.86 (s, 1H), 7.65 — 7.53
(m, 2H), 7.09 (d, § = 8.9 Hz, 1H), 6.69 — 6.60 (m, 1H), 5.83 (s, 1H), 3.83 (s, 3H), 2.92
(s, 3H), 2.21 (s, m).

225

LC-MS: (ES, m/z): RT = 1.022 min, LCMS33: m/z = 352.2 [M+1]. 1H NMR (300
\in Methanol-d4) § 8.43 (d, § = 1.2 Hz, 1H), 8.10-8.02 (m, 1H) 769 7.66 (m,

1H), 7.05 (d, J = 9.0 Hz, 1H), 6.95 (d, J = 1.2 Hz, 1H), 5.79 (d, | Hz, 1H), 3.85 (s,
3H), 2.94 (s, m), 2.89 (s, 3H), 2.17 (s, 3H).

227

LC-MS: (ES, m/z): RT=0.875 min, LCMSO07: m/z=326 [M+1]. 1H NMR. (400 MHz,
Methanol-d4) § 8.65 (s, 1H), 8.30 (s, 1H), 8.02 (s, 1H), 6.81 (s, 1H), 4.03 (s, 4H), 3.97
(d, 2H), 3.12 (d, J = 7.5 Hz, 2H), 2.86 {t, J = 6.3 Hz, 3H), 2.01 (d, 2H), 1.86 (, J = 5.9
Hz, 2H), 142 (t, 1= 6.3 Hz, 2F).

228

LC-MS: (ES, m/z): RT=0.668 min, LCMS30: m/z=375 [M+1]. 1H NMR. (300 MHz,
Methanol-d4) § 7.66 (dd, 7=8.9, 2.8 Hz, 1H), 7.60 (d, J= 1.0 Hz, 1H), 7.56 (d, 1= 2.7
Hz, 1H), 7.53 (d, ] = 3.3 Hz, 1H), 7.03(d, I = 8.9 Hz, 1H), 6.57 (dd, J=3.2, 1.0 Hz,
1H), 5.83 — 5.75 (m, 1H), 3.75 (s, 3H), 2.85 (s, 3H), 2.42 (s, 3H), 2.18 (s, 3H),

229

LC-MS: (ES, m/z): RT = 1.203 min, LCMS28: m/z = 379 [M+1]. 1H NMR (400 MHz,
Methanol-d4) 8 9.24 (s, 1H), 8.02 (d, J = 2.3 Hz, 1H), 7.96 — 7.84 (m, 2H), 7.78 (d, J =
2.9 Hz, 1H), 7.35(d, J = 9.0 Hz, 1H), 6.03 (d, ] = 1.1 Hz, 1H), 3.96 (s, 2H), 2.99 s,
2H), 2.36 — 2.31 (m, 2H).

230

LC-MS: (ES, m/z): RT=1.055 min, LCMS833, m/z=366 [M+1]. [ NMR (400 MHz,
Methanol-d4) 3 8.05 (s ‘EH) 767 (dd, I=8.9,2.8 Hz, 1H), 7.05(d, J = 8.9 Hz, 1H),

6.69 (s, 1H), 5.80(d, J Hz, 1H), 3.84 (s, 3H), 2.93 (d, J = 16.2 Hz, 6H), 248 (s,
3H), 2.18 (s, 3H).

231

LC-MS: (ES, m/z): RT =0.926 min, LCMS815: m/z = 323 [M+1]. 1H NMR (400 MHz,
Methanol-d4) § 8.96 (s, 1H), 7.93 (s, 1H), 7.78 (s, 1H), 7.45 (d, I = 2.7 Hz,1H), 7.01 (d,
J=3.3 Hz, 1H), 6.54 ~ 6.46 (m, 2H), 3.94 (m, 3H), 3.84 - 3.74 (m, 1H), 3.55 - 3.45 (m,
2H), 3.27 = 3.17 (m, 2H), 2.35 — 2.24 (m, 2H), 1.85 — 1.69 (m, 2H).

232

LC-MS: (ES, m/z): RT = 1.356 min, LCMS815: m/z = 363 [M+1]. 1H NMR (400 MHz,
Methanol-d4) § 8.92 (d, J = 4.0 Hz, 1H), 8.28 (s, 1H), 7.86 (s, 1H), 7.76 — 7.71 (m, 1H)
7.11(d, J = 8.0 Hz, 1H), 5.82 (s, 1H), 3.91 (s, 3H), 2.92 (s, 3H}, 2.19 — 2.05 (m, 4H),
1.20 — 1.13 (m, 4H).

233

LC-MS: (ES, m/z): RT = 1.215 min, LCMS15 m/z = 363 [M+1]. 1H NMR (400 MHz,
Methanol-d4) 8 9.01 (s, 1H), 8.01 (s, 1H), 7.95 — 7.87 (m, 1H), 7.81 ~ 7.62 (m, 1H),
7.33 - 721 {m, 1H), 6.23 ~ 5.97 (m, 1H), 3.97 - 3.90 (d, J = 6.0 Hz, 3H), 3.02 - 2.96
(m, 3H), 2.45 — 2.29 (m, 3H), 2.20 - 2.11 {m, 1H), 1.41 — 1.30 (m, 2H), 1.14 - 1.04 (m,
2H).

LC-MS: (ES, m/z): RT = 0.98 min, LCMS27: m/z=361.9 [M+1]. 1H NMR (300 MHz,
Methanol-d4} § 9.14 ~ 9.02 {m, 2H), 8.44 (s, 1H), 810 (£, I= 1.2 Hz, 1H), 783 (d, J =
1.2 Hz, 1H), 7.66(q, ]=2.7Hz, 1H), 7.10(d, I = 9.3 Hz, 1H), 5.82 (4, ] = 0.9 Hz, 1H),
3.94 (s, 3H), 2.95 (s, 3H), 2.19 (s, 3H).
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LC-MS: (ES, m/z). RT =2.256 min, LCMS15: m/z = 363 [M+1]. 1H NMR (400 Mz,
DMSO-d6) § 12.79 — 11.73(m, 2H), 10.27 (s, 1H), 8.77 (s, 1H), 8.49 (5, 1H), 8.25 (s,
1H), 8.13 (s, 1H) 754(d, T=40Hz, 1H), 7.19 (d, T = 4.0 Hz, 1H), 6.01 (s, 1H), 3.88
(s, 3H), 2.93 (d, J = 4.0 Hz, 3H), 2.26 (s, 3H).

236

LC-MS: (ES, mlz}: RT = 0.942 min, LCMS34: m/z =325 [M+1]. TH NMR (400
MHz, Methanol~-d4) 8 8.73 (s, 1H), 7.67 (s, EH)? 757 =75 m, 1H), 6.44 - 6.37(m,
2H}), 3.84 (s, 3H), 3.63 -3 51(m, 1H), 3.27 - 315 (m, ZH), 288 - 2.82 (m, 2H}, 2.19 -~
2.07 (m, 2H), 2.05 - 1.95(m, 1H), 1.59 - 1.44 (m, 2H}, 1.28 — 1.16 (m, 2H), .99 - 0.86
{(m, 2H).

238

LC-MS: (ES, n/z). RT=1.313 min, LCMS28, m/z=347 [M+1]. 1H NMR (400 Mz,
Methanol-d4) 6 8.93 (d, J = 0.9 Hz, 1H), 8.21 (dd, J = 6.5, 0.8 Hz, 1H), 8.09 (dd, J =
6.6, 0.8 Hz, 1H), 7.73 (s, 1 1}7 7.34 (s, 1H), 4.03 (s, 3H), 3.25 (5, 3H), 2.94 — 2.80 (m,
2H), 2.78 — 2.63 (m, ?H) 2.43 (s, 4H).

LC-MS: (B8, m/z): RT = 3.62 min, HPLCO5 m/z = 345 [M+1]. 1H NMR (300 MHz,
Methanol-d4) 5 9.01 (q, J = 0.9 Hz, 1H), 8.25 (q, } = 6.6 Hz, 1H), 814 (d,J =63 Hz,
1H), 7.94 ~ 7.80 {m, 2I 1), 749 (d, =84 Hz, 1H), 7.19 - 7.10 {m, 1H), 6.07 - 6.00 (m,
1H), 2.99 (s, 3H), 2.52 (s, 3H), 2.34 (s, 3H).

LC-MS: (ES, m/z): RT = 0.971 min, LCMS15: m/z = 335 [M+1]. 1H NMR (400 Mz,
Methanol-d4) 5 8.91 (d, ] = 2.2Hz, 1H), 8.49 (s, 1H), 8.26 — 8.35(m, 2H), 7.82 ~ 7.87
(m, TH), 7.55 — 7.39 (m, 3H), 5.88 (5, 1H), 2.95 (s, 3H), 2.22 (s, 3H).

LC MS: (ES, m/z): RT=0.810 min, LCMS28; m/z=307 [M+1]. 1H NMR (400 MHz,
Methanol-d4) § 9.02 (s, 1H), 8.30 (m, 2H), 8. 16 — 8.06 (m, 1H), 7.12(d, J = 15.9 Hz,
1H), 6.97 (s, 1H), 4.12 (s, 1H), 3.54 (d, J = 12.1 Hz, 2H), 3.21 (s, T = 12.5 Hz, 2H), 2.53
(d,1=12.3 Hz, 3H), 2.36 - 2.27 (m, 2H), 1.85 (s, 2 ’i)

244

LO-MS: (ES, m/z). RT = 1.08 min, LCMS 33: m/z = 363 [M+1]. 1H NMR (400 MHz,
Chlorotorm-d) 6 8.85 (s, 1H), 8. 83 — 8§24 (m, 2H), 8.09 (s, 1H), 7.61(d, J = 8.7 Hz,
IH), 748 (d, J=84Hz 1H), 728 (d, J =03 Hz, 1H), 584 (s, 1H), 2.89 (s, 3H}, 2.83
(q, ] =9.0Hz 2H), 220 (s, 3H), 1.24 (1, ] = 0.9 Hz, 3H).

245

LC-MS: (B8, m/z): RT=1.122 min, LCMS828: m/z=370 [M+1]. 1H NMR (400 Mz,
DMSO-d6) & 11.18 (s, 1H), 9.42 - 9.35 (m, 2H), 9.10 (dd, J = 5.9, 1.0 Hz, 1H), 8 33 (s,
1H), 8.06 (dd, J= 5.9, 2.7 Hz, 1H), 7.93 - 7.85 (m, 1H), 7.42 (d, ] = 8.9 Hz, 1H), 7.06
(s, 1H), 5.84 (s, 1H), 2.78 (d, § = 4.7 Hz, 3H), 2.14 (s, 3H).

246

LC-MS: (ES, m/z): RT=1.341 min, LCMS28: m/z=375 [M+1]. [H NMR (400 MHz,
DMSO-d6) § 12.62 (s, 1H), 9.33 (s, 1H), 8.15 (s, 1H), 7.97 (dd, I = 8.9, 2.6 Hz, 1H),
7.54(d, ¥=3.5 Hz, 1H), 7.39 (d J =88 Hz, 1H), 7.32(d, J =3.5 Hz, 1H), 7.05 (s, 1H),
5.84 (s, 1H), 2.79 (d, J = 4.6 Hz, 3H), 2.14 (s, 3H),

247

LC-MS: (ES, m/z); RT=0.760 min, LCMS07: m/z=308 [M+1]. 1H NMR (400 MHz,
Methanol-d4) 6 8.65 (s, 1H), 8.30 (s, 1H), 8.02 (¢, J=9.1 Hz, 2H), 7.51 (4, 1= 0 8 Hz,
1H), 6.81 (s, 1H), 4.23 (s, 1H), 4.03 (s, 2H), 3.97 (d, 2H), 3.12(d, J = 7.5 Hz, 5H), 2.86
(t, 1= 63 Hz, 2H), 2.01 (d, 1H).

248

LC-MS: (S, m/z): RT = 1.183 min, LCMS33: m/z = 370 [M+1]. 1H NMR (400 Mz,
Methanol-d4) 5 9.00 (dd, T=4.8, 1.4 Hz, 1H), 8.66 — 8.58 (m, 1H), 8.16 (d, 1= 2.6 Hz,
1H), 7.79 (dd, } = 9.1, 4.8 Hz, 1H), 7.71 (dd, ] = 8.8, 2.7 Hz, 1H), 7.58 (d, J = 8.7 Hz,
1H), 6.07 (d, J= 1.1 Hz, 1H), 3.02 (s, 3H), 235 (d, ] = 1.0 Hz, 3H).

249

LC-MS: (B8, m/z): RT = 1.181 min, LCMS28: m/z = 359 [M+1]. 1H NMR (400 MHz,
Methanol-d4) & 8.25 (s, TH), 7.79 — 7.68 (m, 2H), 7.38 (d, J= 8.8 Hz, 1H), 7.15 (s, 1H),
588 (s, 1H), 2.92 (s, 3H). 2.21 (s, 3H).
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250

LC-MS: (ES, m/z). RT =1274 min, LCMS27: m/z = 368 [M+1]. 1H NMR (300 Miz,
Methanol-d4) § 8.23 (s, TH), 7.78 — 7.64 (m, 3H), 7.45 - 7.32 (m, 3H), 7.24 — 7.11 (m,
1H), 5.87(d, 7= 0.7 Hz, 1H), 2.91 (s, 3H), 2.21 (s, 3H),

251

LC-MS: (ES, m/z): RT = 1.04 min, LCMS27: m/z = 369.9 [M+1]. 1H NMR (300 MHz,
Methanol-d4) § 9.52 (d, J = 1.5 Hz, 1H), 847 — 8.35 (m, 2H), 8.29 - 8.22 (m, 1H), 7.77
(q.J=2.7 He, 1H), 7.39 (d, ] = 8.7 Hz, 1H), 5.88 (s, 1H), 2.90 (s, 3H), 2.21 (s, 3H).

252

LC-MS: (ES, m/z) RT= 136 min, LCMS28: m/z = 375 [M+1]. 1H-NMR.: (Methanol-
d4, ppm): 8.86 (d FJ=23Hz 1H), 806(d, J=206Hz 1H), 785(d, ] =22 Hz, 1H),
769(dd, J=838,27Hz, 1H), 757(d, J=88 Hz, 1H),607({d, J=11Hz 1H),3.01 (5,
3H), 2.34 (5, BH)

253

LC-MS: (ES, m/z): RT=2.424 min, LCMS07: m/z=358.7 [M+1]. 1FH NMR (400 MHz,
Methanol-d4) § 8.26 (d, J = 1.1 Hz, 1H), 8.05 (dd, T = 13.5, 1.9 Hz, 2H), 7.69 (dd, J =
$.8,2.7 Hz, 1H), 7.56 (d, I = 8.7 Hz, 1H), 6.07 (s, 1H), 3.01 (s, 3H), 2.34 (s, 3H).

254

LC- ’\A‘; {(ES, nv/z): RT=1.10 min, LCMS828: m/z = 371 [M+1]. TH-NMR: (Methanol-
d4, ppm): 868 (d, J=17Hz 1H), 807 (d, F=27Hz, 1H), 798 - 7.85 (m, 1H), 7.60 -
7.49 (m, 2H), 6.06(d, J=10Hz, 1H), 396 (s, 3H), 3.01 (s, 3H), 2.35 (s, 3H).

255

LC-MS: (ES, n/z): RT=2.004 min, LCMS28: m/z=365 [M+1]. 1H NMR (400 MHz,
Methanol-d4) 6 9.24 (d, ] = 3.8 Hz, 1H), 8.13 ~ 8.05 (m, 2H), 8.01 (d, ] = 2.7 Hz, 1H),
794 (d, J=3.3 Hz, 1H), 7.76 — 7.64 (m, 1H), 7.17(dd, ] = 3.4, 0.9 Hz, 1H), 6.07(d, ] =
1.1 Hz, 1H),2.99(d, I= 7.7 Hz, 3H), 2.38 — 2.33 (m, 3H),

256

LC-MS: (ES, m/z): RT=1.716 min, LCMS53: m/z=345 [M+1]. 1H NMR (400 MHz,
Methanol-d4) 6 9.19 (d, § = 0.9 Hz, 1H), 7.96 (1, ] = 0.8 Hz, 1H), 7.93 - 7.87 (m, 2H),
7.85 —7.78 (m, 1H), 7.49 (dd J= 153,84 Hz, 1H), 7.15(dd, I = 3.4, 0.9 Hz, 1H}), 6.23
— 6.03 {(m, 1H), 2.97 (d, T= 3.5 Hz, 3H), 2.46 — 2.26 (m, 6H).

257

LC-MS: (ES, m/z): RT=1.342 min, LCMS53: m/z=292 [M+1]. 1H NMR (400 MHz,
Methanol-d4) § 9.20 (d, J = 0.9 Hz, 1H), ""%(d J=09Hz 1H),7.93(d, §=34Hz,
1H), 7.60 (s, 1H), 7.55 (s, lm 716 (dd, J = 3.4, 0.9 Hz, 1H), 3.73 (s, 3H), 3.20 (s, 3H),
2.42(d, J = 0.6 Hz, 3H).

258

LC-MS: (ES, m/z): RT = 091 min, LCMS 27: m/z =370 [M+1]. TH NMR (300 MHz
Methanol-d4) 6 8.68 (d, J = 4.8 Hz, 2H), 8.25 ( EH), 774 (q, 3 = 2.7 Hz, 1H), 7.37 (4,
T=8.7 Hz, 1H), 7.23 (t, F = 4.9 Hz, 1H), 587( J=0.9 Hz, 1H), 2.90 (s, 3H), 2.21 (s,
3H).

259

LC-MS: (ES, m/z): RT = 1.02 min, LCMS 53: m/z = 369.9 [M+1]. [H NMR (300 MHz,
Methanol-d4) § 8.92 ~ 8.85 (m, 1H), 8.70 (q, J = 5.7 Hz, 1H), 833 (q, J = 5.7 Hz, 1H),
8.25 (s, 1H), 7.77 (q. J = 2.7 Hz, 1H), 739 (d, ] = 8.7 Hz, 1H), 5.88 (d, J = 0.9 Hz, 1H),
2.90 (s, 3H), 2.21 (s, 3H).

260

LC-MS: (ES, m/z): RT = 1.797 mun, LCMS31: m/z=3812 [M+1]. 1H NMR (300
MHz, Methanol-d4) 3 8 33 (d, I = 0.9 Hz, 1H), 8.04 (d, J = 4.3 Hz, 1H), 7.77 - 7.73 (m,
1H), 7.38 (d, ] = 8.8 Hz, 1H), 7.14 (bﬁ 1H), 5.84 (s, 1H), 3.36 (s, 2H), 2.86 (s, 3H), 2.18
{3, 3H).

LC-MS: (ES, m/zy RT = 0.969 min, LCMS33: m/z =377 3 [M+1]. TH NMR (300
MHz, Methanol-d4) & 8 43 (s, 1H), 7.92 (5, 1H), 7.86 (d, I = 2.7 Hz, 1H), 7.47 (s, 1H)
734 (d, 7=9.1 Hz, 1H), 6.02 (s, 1T, 3.96 (s, 3H), 2.97 (s? 3H), 2.33 (s, 3H).

9
N
[~

LC-MS: (ES, m/z): RT = 1.03 min, LCMS 27: m/z = 358 [M+1]. 1H NMR (300 MHz,
Methanol-d4) 5 8.32 — 8.15 (m, 2H), 7.95 — 7.86 (m, 1H), 7.77 {q, ] = 8.7 Hz, 1H), 7.65
(d, ] =87 Hz, 1H), 6.07 (d, I = 1.2 Hz, 1H), 4.24 (s, 2H), 3.02 (s, 3H), 2.76 (s, 3H),
2.35 (d, J = 0.9 He, 3H).
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263

LC-MS: (ES, m/z) RT=1.04 min, LCMS28: m/z = 224 [M+1]. 1H-NMR: (Methanol-
d4, ppmy:6 907 -9.00 (m, 1H), 826 (dd, J =65 08 Hz, 1H), 8.14(dd, 1 = 6.4, 0.8 Hz,
IH), 752737 (m,2H), 728 (dd, J=82 24 Hz 1H), 711 {(d, J=08Hz, 1H), 249
(s, 3H).

264

LC-MS: (ES, m/z); 0.970 min, LCMS 27 m/z =225.0 [M+1]. 1H NMR (400 Milz,
Methanol-d4) § 8.95 (s, m:), 822 (d, =65 Hz, 1H), 8.10(d, 1 =65 Hz, 1H), 7.25 (d,
1=8.5Hz, 1H), 7.08 - 7.02 (m, 2H), 6.91 (dd, I = 83, 2.7 Hz, 1H), 2.41 (s, 3H).

266

LC-MS: (ES, m/z): RT=1.137 min, LCMS 07: m/z= 280 [M+1]. 1H NMR (400 MHz,
Methanol-d4) § 8.82 (s, 1H), 7.45 (d, J = 9.0, 2.8 Hz, 2H), 6.91 (d, ] = 9.1 Hz, 2H), 6.73
(d,J=0.8 Hz, 1H), 4.61 (s, 2H), 2.21 (s, 3H).

267

LC-MS: (ES, m/z): RT=0.74min, LCMS33: m/z=210.15 [M+1]. IH NMR (300 MHz,
Methanol-d4) 5 8.75 (s, 1H), 8.68 (s, 1H), 8.47 (d, J = 5.1 Hz, 1H), 8.13 (d =5.6 Hz,
1H), 7.67(dd, J = 5.6, 1.1 Hz, 1H), 7.47(d, J = 5.3 Hz, 1H), 6.79 (d, J = 0.8 Hz, 1H),
2.70 — 2.42 (m, 3H).

268

LC-MS: (ES, m/z): RT=0.659 min, LCMS 07, m/z=210 [M+H]. 1H NMR (400 Mz,
Methanol-d4) § 8.95 (s, 1H), 8.30 (s, 1H), 8.02 (s, 1H), 7.65 (5, 1H), 7.58 (s, 1H), 7.40
(d, 1H), 6.72 (s, 1), 2.35 (s, 3H).

LC-MS: (ES, m/z): RT = 1.849 min, LCMS33: m/z =370 [M+1]. 1H NMR (300 MHz,
Methanol-d4)  9.26 (s, 1H), 8.53 (4, J = 6.4 Hz, 1H), 8.32 (d, J = 6.4 Hz, 1H), 7.93 -
7.90 (m, 2H), 7.57(d, ] = 8.1 Hz, 1H), 6.04 (s, 1H), 2.99 (s, 3H), 2.47 — 2.34 (m, 6H).

273

LC-MS: (ES, m/z): RT = 1.428 min, LCMS53: m/z = 231 [M+1]. 1H NMR (300 MHz,
Methanol-d4) 6 8.87 (s, 1H), 8.17 (d, § = 6.5 Hz, 1H), 8.05 (d, J = 6.5 Hz, 1H), 7.13 (s,
1H), 2.61 (s, 3H).

LC-MS: (ES, m/z). RT = 1.806 min, LCMS53: m/z = 344 [M+1]. 1H NMR (300 MHz,
Methanol-d4) § 7.91 (s iH) 7.62750 (m, 2H), 744 — 734 (m, 1H), 721 (d, I =83
Hz, 1H), 7.16 — 7.04 (m, 1H), 7.07 ~ 6.95 (m, 1H), 6.52(d, J = 0.9 Hz, 1H), 5.81(d, J =
0.7 He, 1H), 2.89 (s, 3H), 2.4 (s, 3H), 2.19 (s, 3H).

LC-MS: (8, m/z): RT = 1.062 min, LCMS28: m/z = 231 [M+1]. 11 NMR (300 Mz,
Methanol-d4) 5 8.91 — 8.84 (m, 1H), $.26 — 8.15 (m, 1H), 8.08 — 8.97 (m, 1H), 7.06 (d, J
= 0.8 Hz, 1H), 2.55 (s, 3H).

LC-MS: (ES, m/z): RT = 0.975 min, LCMS33: m/z = 365.3 [M+1]. 1H NMR (300
MHz, Methanol-d4) § 7.52 — 7.40 (m, 2H), 7.36 — 7.20 (m, 3H), 5.98 (s, 1H), 3.21 -
3.18 (m, 2H), 2.97 (s, 3H), 2.31 — 2.19 (m, 6H), 1.34 — 1.29 (m, 3H).

LC-MS: (ES, m/z): RT=1 130 min, LCMS28: m/z=292 [M+1]. 1H NMR (400 MHz,
Methanol-d4) § 9.04 — 8.98 (m, 1H), 826 (d, ] = 6.4 Hz, 1H), 8.15(d. J = 6.5 Hz, 1H),
7.63 (s, 1H), 7.58 (s, 1H), 7.13 (d, J = 0.7 Hz, 1H), 3.72 (s, 3H), 3.20 (s, 3H), 2.62 (s,
3H).

LC-MS: (ES, m/z): RT=1948 min, LCMS 27: m/z =346.0 [M+1]. [H NMR (400
MHz, Methanol-d4) § 8.93 (d, J = 1.0 Hz, 1H), 836 (d, J = 5.7 Hz, 1H), 8.21(d, J =24
Hz, 1H), 7.77 - 7.71 (m, 1H), 7.67(dd, I = 5.6, 1.1 Hz, 1H), 7.31 (d, T = 8.4 Hz, 1H),
5.83 (s, 1), 2.87 (s, 3H), 2.48 (s, 3H), 2.19 (s, 3H).

280

LC-MS: (ES, m/z): RT=2 Imin, LCMS33: m/z=355.15 [M+1]. 1H NMR (400 MHz,
Methanol-d4) 8 8.85 (d, J = 2.2 Hz, 1H), 7.96 (d, ] = 2.4 Hz, 1H), 7.85 (d, J = 2.3 Hz,
1H), 7.58 (dd, J = 8.3, 2.4 Hz, 1H), 7.37(d, J = 8.4 Hz, 1H), 6.03 (d, J = 1.1 Hz, 1H),
3.002-2.98(m, 3H), 2.5-2.42 (m, 3H), 2.33 (s, 3H).

282

LC-MS: (ES, m/z): RT=2.054 min, LCMS28: m/z=346 [M+1]. IH NMR (300 MHz,
Methanol-d4) § 9.28 (d, J= 1.3 Hz, 1H), 8.84 (d, = 1.0 Hz, 1H}, 8.32 - 8.21 (m, 2H),
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7.74~7.62 {m, 2H), 7.35 (d, = 8.5 Hz, 1H), 5.85(d, J = 0.7 Hz, 1H), 2.84 (s, 3H), 2.18
(d,J=7.7 He, 61).

284

LC-MS: (ES, m/z): RT=1.313 min, LCMS28: m/z=347 [M+1]. 1H NMR (400 MHz,

Methanol-d4) 5 8.93 (d, J = 0.9 Hz, 1H), 8.21 (dd, 1= 6.5, 0.8 Hz, 1H). 8.09 (dd, J =

6.6, 0.8 Hz, 1H), 7.73 (s, 1H), 7.34 (s, 1H), 4.03 (s, 3H), 3.25 (s, 3H), 2.94 — 2.80 (m,
2H), 2.78 — 2.63 (m, 3H), 2.43 (s, 4H).

LC-MS: (ES, m/z): RT = 0.942 min; LCMSS3: m/z = 354 [M+1]. 1H NMR (300 MHz,
Methanol-d4) § 8.40 (s, 1H), 8.25 — 8.15 (m, 1H), 7.81(d, J=0.7 Hz, 1H), 7.55(d, I =
9.0 Hz, 1H), 7.28 (d, I = 9.0 Hz, 1H), 6.00 (d, J = 1.2 Hz, 1H), 421 (d, I = 2.1 Hz, 2F),
3.95 (s, 3H), 3.00 (s, 3H), 2.74 (s, 3H), 2 31 (5, 3H),

286

LC-MS: (ES, m/z): RT=1.290 min, LCMS 28: m/z =338 .1 [M+1]. 1H NMR (400 MHz,
Methanol-d4) 3 8.10 — 8.07 (m, 1H), 7.90 — 7.86 (m, 1H), 7.80 (d, J = 2.4 Hz, 1H), 7.75
~7.62 (m, 1H), 7.47 ~ 7.39 (m, 1H), 6.25 ~ 6.02 {m, 1H), 4.24 (s, 2H), 2.98 (d, T = 1 4
Hz, 3H), 2.77 (d, I = 2.4 Hz, 3H), 2.44 — 2.30 (m, 3H), 2.23 (d, J = 6.9 Hz, 3H).

287

LC-MS: (ES, m/z): RT=2.288 min, LCMS 07: m/z=350 [M+1]. 1H NMR (400 MHz,
Methanol-d4) 3 9.53 (s, 1H), 7.58 (s, 1H), 8.47 (s, 1H), 8.35 (s, 1H), 8.13(d, I = 10.1
Hz, 1), 7.61 (d, T = 9.1 Hz, 1H), 7.22(d, I = 3.7 Hz, 1H), 5.81 (s, 1F), 2.93 (s, 3H),
2.41 (s, 3H), 2.17 (s, 3H),

288

LC-MS: (ES, m/z): RT=1.107 min, LCMS28: m/z=333 [M+1]. 1H NMR. (400 Mz,
Methanol-d4) 5 8.73 (d, T = 1.0 Hz, 1H), 8.04(d, J=5.6 Hz, 1H), 7.57(dd, T=5.6, 1.1
Hz, 1H), 7.50 (s, TH), 7.45 (s, 1H), 6.95 (d, J = 0.9 Hz, 1), 4.08 (s, 3H), 3.06 (s, 3H),
2.71 —2.57 (m, 2H), 2.60 — 2.44 (m, 3H), 2.30 (tq, 1= 9.7, 5.6, 4.8 Hz, 1H).

289

LC-MS: (ES, m/z): RT=1.313 min, LCMS28, m/z=347 [M+1]. 1H NMR (400 MHz,
Methanol-d4) 5 8.93 (d, J = 0.9 Hz, 1H), 8.21 (dd, 1= 6.5, 0.8 Hz, 1H). 8.09 (dd, J =
6.6, 0.8 Hz, 1H), 7.73 (s, 1H), 7.34 (s, 1H), 4.03 (s, 3H), 3.25 (s, 3H), 2.94 — 2.80 (m,
2H), 2.78 — 2.63 (m, 3H), 2.43 (s, 4H).

292

LC-MS: (ES, m/z) RT= 139 min, LCMS28: m/z = 386 [M+1]. 1H-NMR.: (Methanol-
d4, ppm): 8 833 —8.24 (m, ZH), 7.68(d, J =33 Hz, 1H), 748 (dd, 1 =8.8, 28 Hz, 1H),
722(d, J=88Hz 1H) 682674 (m, 1H), 601 {d, J=1.1Hz 1H}, 3.96 (5, 3H}, 3.11
(s, 3H), 232 (d, J=1.0Hz 3H)

293

LC-MS: (ES, m/z) RT= 101 min, LCMS33: m/z = 432 [M+1]. 1H-NMR.: (Methanol-
d4, ppm): 8803 - 775 (m, 4H), 7.32(dd, I=12.6, 89 Hz, 1H), 7.19(dd, J=34,09
Hz, TH), 6.02 (s, 1H), 5.00 (s, 2H),397(d, I =47 Hz, 3H), 298 (5, 3H},2.34(d, I =
0.9 Hz, 3H), 2.07 (s, 3H).

294

LC-MS: (ES, m/z): RT=0.98min, LCMS33:m/z=333.17 [M+1]. 1H NMR (400 MHz,
Methanol-d4) 8 8.75 (d, J = 1.5 Hz, 1H), 8.69 (t, J = 1.2 Hz, 1H), 8.20 (d, ] = 3.3 Hz,
1H), 7.70 (s, 1H), 7.30 (s, 1H), 6.94 (dd, I = 3.3, 1.0 Hz, TH), 4.00 (s, 3H), 3.25 (s, 3H),
2.9-2.82 (m, 2H), 2.75-2.62 (m, 3H), 2.48 — 2.34 (m, 1FD).

LC-MS: (ES, m/z) RT=0.90min, LCMS33: m/z=308.16 [M +1]. 1H NMR (400 MHz,
Methanol-d4) 8 8.73 (d, J = 1.5 Hz, 1H), 8.66 (s, 1H), 8.16 (d, J = 3.3 Hz, 1H), 7.54 (s,
1H), 7.38 (5, 1H), 6.92 (dd, J = 3.3, 0.9 Hz, TF), 3.98 (s, 3H), 3.74 (s, 3H), 3.19 (s, 3H)

296

LC-MS: (ES, m/z): RT= 1.30 min, LCMSO07: m/z = 390 [M+1]. 1H NMR (300 MHz,
Methanol-d4) 6 8.11 (d, T = 1.0 Hz, 1H), 8.02 — 7.86 (m, 2H), 7.74 (d, I = 3.4 Hz, 1H),
732718 (m, 1H), 7.01 (dd, T=3.4, 1.0 Hz, 1H), 6.00(d, } = 1.0 Hz, 1H), 4.75 (s,
2H), 3.95 (s, 3H), 2.99 (s, 3H), 2.33 (d, I = 0.9 Hz, 3H)

297

LC-MS: (ES, m/z): RT=1.163 min, LCMS28, m/z=296 [M+1]. 1H NMR (300 MHz,
Methanol-d4) 6 8.84 (t, = 0.8 Hz, 1H), 8.15 (dd, J = 6.5, 0.8 Hz, 1H), 8.02(dd, ] =65,
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0.7 Hz, 1H), 7.69(d. J = 1.9 Hz, 1H), 7.51 (d, ] = 8.4 Hz, 1H), 7.29 (dd, J = 8.4, 1.9 Hz,
1H), 3.92 (s, 3H), 2.41 (5, 3H), 2.20 (s, 3H),

298

LC-MS: (ES, m/z): RT=1.138 min, LCMS28, m/z=311 [M+1]. 1H NMR (300 Mz,
Methanol-d4) 5 8.80 (d, J=0.8 Hz, 1H), 8.14(dd, T=6.5, 0.8 Hz, 1H), 8.01 (dd, T =
6.5, 0.8 Hz, TH), 7.57(d, I = 2.0 Hz, 1H), 7.46 (d, ] = 8.4 Hz, 1H), 7.05(dd, I = 8.4, 2.0
Hz, 1H), 3.93 (s, 3H), 2.83 (s, 3H), 2.42 (s, 3H).

299

LC-MS: (ES, m/z): RT=1.56min, LCMS33: m/z=353.18 [M+1]. 1H NMR (400 MHz,
Methanol-d4) 3 8.26 (s, 1H), 7.94 (s, 1H), 7.57 (dd, J =83, 2.4 Hz, 1H), 7.37(d, } = 83
Hz, 15, 6.04 (s, 1FD), 4.14 (s, 3H), 3.00 (s, 3H), 2.47 (s, 3H), 2.33 (5, 3H).

300

LC-MS: (ES, m/z): RT=0.941 min, LCMS07: m/z=347 [M+1]. IH-NMR-PH-EPL.K-

1211-200: 1H NMR (400 MHz, Methanol-d4) 5 8.31 (s, 1H), 7.58 (s, 1H), 8.07 (s, 1H),
7.65 (s, 1H), 7.13 (s, 1H), 6.87(d, T=9.1 Hz, 1H), 3.91 (s, 3H), 3.21 (s, 3H), 2.87(d, J
= 9.1 Hz, 2H), 2.65 (d, I = 10.3 Hz, 3H), 2.57 (s, 3H), 2.33 (s, ] = 10.3 Hz, 1H)

301

LC-MS: RT = 0.623 min, LCMS 32: m/z = 282 [M+1]. 1H NMR (400 MHz, Methanol-
d4) 3 8.92 (s, 1H), 820 (d, ] = 6.5 Hz, 1H), 8.09(d, J = 6.5 Hz, 1H), 7.73 - 7.61 (m,
2H), 7.41 — 7.28 (m, 1H), 4.26 (s, 2H), 3.96 (s, 3H), 2.76 (s, 3H), 2.43 (s, 3H).

G
<D
[N

LC-MS: (ES, m/z): RT = 1.029 min, LCMS53: m/z = 352 [M+1]. 1H NMR (400 MHz,
DMSO-d6) 5 10.42 (s, 1H), 8.97 (s, 1H), 8.00 — 7.75 (m, 2H), 7.41 — 7.32 (m, 2H), 7.07
(d, J=8.0Hz, 1H), 6.93 (s, 1H), 5.77 (s, 1H), 3.65 (s, 3H), 2.79 (d, J = 4.0 Hz, 3H),
2.25 (s, 3H), 2.12 (s, 3H).

306

LC-MS: (ES, n/z): RT = 0.856 min, LCMS27: m/z = 352 [M+1]. 1H NMR (300 MHz,
Methanol-d4) 6 8.10 (s, 1H), 7.91 (s, 1H), 7.79 - 7.69 {m, 1H), 7.06 (d, J = 8.9 Hz, 1H),
6.45 (4, 7= 6.2 Hz, 1H), 5.81 (s, 1H), 3.83 (5, 3H), 2.97 (s, 3H), 2.89 (s, 3H), 2.19 (s,
3H).

307

LC-MS: (ES, m/z): RT = 0.868 min, LCMS07: m/z = 360 [M+1]. 1H NMR (300 MHz,
Methanol-d4) & 8.47 — 8.43 (m, 1H), 7.88 (s, 1H), 7.80 (s, 1H), 7.14 — 7.11 (m, 1H),
5.88 (d, J = 1.2Hz, 1H), 3.74 (s, 2FD, 2.88 (s, 3H), 2.43 (s, 3H), 2.19 (s, 3H).

308

LO-MS: (ES, m/z): RT=1.94 min, LCMSO07: m/z = 376

IM+1] TH-NMR: (Methanol-d4, ppm): 6 822 (d, J=10Hz 1H),776(d, =33 Hz,
IH), 7.68(d, J=2.5Hz ZH), 730 (dd, } = 3.3, 0.8 Hz, 1H}, 4.06 (s, 3H}, 3.25 (s, 3H),
2.87(s,2H), 2.68(d, J=806Hz 3H),241(d, J=138 Hz, 1H).

LC-MS: RT = 1.014 mun, LCMS 07 ov/z = 376 [M+1]. 1H NMR (400 MHz, Methanol
d4y 6 9.14 (s, 1H), 8.03 (s, 1H), 788 (d, J=33 Hz, 1H), 775 (s, 1H}, 739 (s, 1H), 7.11
(d, § =33 Hz 1H), 437 (s, 2H}, 4.04 (s, 3H}, 3.03 - 2.85 (m, 2H), 2.79 - 2.65 {m, 3H},
248 =234 (m, 1H)

LC-MS: (ES, m/zy: RT=1.063 mun, LCMS28: m/z=337 [M+1] 1H NMR (400 MHz,
Methanol-d4) 5 8.73 (s, 1H), 8.08 (dd, J= 6.6, 0.8 Hz, 1H), 7.95 — 7.88 (m, 1H), 7.41
(d, I =83 Hz, 1H), 6.52 - 6.44 (m, 2H), 3.91 (s, 3H), 3.85 - 3.73 (m, 1H), 3.47 - 3.52
(ro, 2FD), 3.18 — 3.25 (m, 2H), 2.42 (5, 31D), 230 (dd, I = 14.7, 3.8 Hz, 2H), 1.72 - 1 82
{m, ZH).

317

LC-MS: (ES, m/z): RT=1.68 min, LCMS07: m/z = 372 [M+1]. 1H-NMR: (Methanol-
d4, ppm): 6 8.04 (5, 1H), 7.91 (5, 1H}, 7.82 - 7.65 (m, TH), 7.18 - 7.12 (m, 1H), 6.03 s,
FH), 4.23 (s, 2H), 3.88 (s, 3H), 2.94 (s, 3H), 2.76 (s, 3H), 2.32 (s, 3H)}.

LC-MS: (ES, m/z): RT = 0.784 min, LCMS28: m/z = 375 [M+1]. 1H NMR (300 Miz,
Methanol-d4) § 9.09 (s, 1H), 8.01 — 7.98 (m, 1H), 7.94 — 7.74 (m, 2H), 7.64 (d, 1= 1.3
Hz, 1H), 741~ 7.27 (m, 1H), 6.07 (d, J = 1.2 Hz, 1H), 3.97 (d, J = 3.3 Hz, 3H), 2.99 (s,
3H), 2.53 (d, J = 1.2 Hz, 3H), 2.39 — 2.32 (m, 3H).
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Example 20; Bioactivity Assays
[0685] MATERIALS AND EQUIPMENT:
[0680] Recombinant purified human EHMT2 913-1193 (55 uM) synthesized by Viva was used

for all experiments. Biotinylated histone peptides were synthesized by Biopeptide and HPLC-
purified to > 95% purity. Streptavidin Flashplates and seals were purchased from PerkinElmer
and 384 Well V-bottom Polypropylene Plates were from Greiner. "H-labeled S-
adenosylmethionine CH-SAM) was obtained from American Radiolabeled Chemicals with a
specific activity of 80 Ci/mmol. Unlabeled SAM and S-adenosylhomocysteine (SAH) were
obtained from American Radiolabeled Chemicals and Sigma-Aldrich respectively. Flashplates
were washed in a Biotek ELx-405 with 0.1% Tween. 384-well Flashplates and 96-well filter
binding plates were read on a TopCount microplate reader (PerkinElmer). Compound serial
dilutions were performed on a Freedom EVO (Tecan) and spotted into assay plates using a
Thermo Scientific Matrix PlateMate {(Thermo Scientific). Reagent cocktails were added by
Multidrop Combi (Thermo Scientific).

[0687] MDA-MB-231 cell line was purchased from ATCC (Manassas, VA, USA).
RPMI/Glutamax medium, Penicithn-Streptomycin, Heat Inactivated Fetal Bovine Serum, and D-
PBS were purchased from Life Technologies (Grand Island, NY, USA). Odyssey blocking bufter,
80OCW goat anti-mouse IgG (H+L) antibody, and Licor Odyssey Infrared Scanner were
purchased from Licor Biosciences, Lincoln, NE, USA. H3K9me?2 mouse monoclonal antibody
{(Cat #1220) was purchased from Abcam (Cambridge, MA, USA). 16% Paratormaldehyde was
purchased from Electron Microscopy Sciences, Hatfield, PA, USA) MIDDA-MB-231 cells were
maintained in complete growth medium (RPMI supplemented with 10% v/v heat inactivated fetal
bovine serum) and cultured at 37 °C under 5% CO2. UNCO0638 was purchased from Sigma-
Aldrich (St. Louis, MO, USA).

{0688] Various fn vifro or in vive biological assays are may be suitable for detecting the effect of
the compounds of the present disclosure. These iz vifro or in vive biological assays can include,
but are not limited to, enzymatic activity assays, electrophoretic mobility shift assays, reporter
gene assays, in vitro cell viability assays, and the assays described herein.

[0689] General Procedure for EHMT2 Enzyme Assay on Histone Peptide Substrate. 10-
point curves of test compounds were made on a Freedom EVO (Tecan) using serial 3-fold

ditutions in DMSO, beginning at 2.5 mM (final top concentration of compound was 50 uM and

212



WO 2018/118842 PCT/US2017/067192

the DMSO was 2%). A 1 uL aliquot of the inhibitor dilution series was spotted in a polypropylene
384-well V-bottom plate (Greiner) using a Thermo Scientific Matrix PlateMate {Thermo
Scientific). The 100% inhibition control consisted of 1 mM final concentration of the product
inhibitor S-adenosylhomocysteine (SAH, Sigma-Aldrich). Compounds were incubated for 30
minutes with 40 pb per well of 0.031 nM EHMT2 (recombinant purified human EHMT2 913-
1193, Viva) in 1X assay buffer (20 mM Bicine [pH 7.5}, 0.002% Tween 20, 0.005% Bovine Skin
Gelatin and 1 mM TCEP). 10 pL per well of substrate mix comprising assay buffer, "H-SAM (°H-
fabeled S-adenosylmethionine, American Radiolabeled Chemicals, specific activity of 80
Ci/mmol), unlabeled SAM (American Radiolabeled Chemicals), and peptide representing histone
H3 residues 1-15 containing C-terminal biotin {(appended to a C-ternminal amide-capped lysine,
synthesized by Biopeptide and HPLC-purified to greater than 95% purity) were added to tnitiate
the reaction (both substrates were present in the final reaction mixture at their respective K
values, an assay format referred to as “balanced conditions”). Reactions were incubated for 60
minutes at room temperature and quenched with 10 ull per well of 400 uM unlabeled SAM, then
transferred to a 384-well streptavidin Flashplate (PerkinElmer) and washed 1n a Biotek ELx-405
well washer with 0.1% Tween after 60 minutes. 384-well Flashplates were read on a TopCount
microplate reader (PerkinElmer).

[0690] General Procedure for MDA-MB-231 HEK9me2 in-cell Western Assay. Compound
{100 nL) was added directly to 384-well cell plate. MDA-MB-231 cells (ATCC) were seeded in
assay medium (RPMU/Glutamax supplemented with 10% v/v heat inactivated fetal bovine serum
and 1% Penicillin/Streptomycin, Life Technologies) at a concentration of 3,000 cells per well to a
Poly-D-Lysine coated 384-well cell culture plate with 50 plL. per well. Plates were incubated at
37°C, 5% COn tor 48 hours (BD Biosciences 356097}, Plates were incubated at room temperature
for 30 minutes and then incubated at 37°C, 5% CO: for additional 48 hours. After the incubation,
50 pL per well of 8% paraformaldehyde (Electron Microscopy Sciences) in PBS was added to the
plates and incubated at room termperature for 20 minutes. Plates were transferred to a Biotek 406
plate washer and washed 2 times with 100 plL. per well of wash buffer (1X PBS containing 0.3%
Triton X-100 (v/v}). Next, 60 uL per well of Odyssey blocking buffer (Licor Biosciences) was
added to each plate and incubated for 1 hour at room temperature. Blocking buffer was removed
and 20 pL of monoclonal primary antibody o-H3K9me?2 (Abcam) diluted 1:800 in Odyssey buffer
with G.1% Tween 20 (v/v) were added and plates were incubated overnight (16 hours) at 4 °C.

Plates were washed 5 times with 100 pL per well of wash buffer. Next 20 uL per well of
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secondary antibody was added (1:500 800CW doukey anti-mouse IgG (H+L) antibody (Licor
Biosciences), 1:1000 DRAQS (Cell Signaling Technology) tn Odyssey buffer with 0.1% Tween
20 (v/v)) and incubated for 1 hour at room temperature. The plates were washed 5 times with 100
ul. per well wash buffer then 2 times with 100 uL per well of water. Plates were allowed to dry at
room temperature then imaged on a Licor Odyssey Infrared Scanner (Licor Biosciences) which
measured integrated intensity at 700 nm and 800 nm wavelengths. Both 700 and 800 channels
were scanned.

[0691] % Inhibition Calculation, First, the ratio for each well was determined by:

HAK S 2 800 wafuey

5

TRAQS Totmorelue |

o

[0092] Each plate included fourteen control wells of DMSO only treatrment (Minimum Inhubition)
as well as fourteen control wells (background wells) for maximum inhibition treated with control
compound UNCO0638 (Background wells).

[0693] The average of the ratio values for each well was calculated and used to determine the
percent inhibition for each test well in the plate. Control compound was serially diluted three-fold

in DMSO for a total of 10 test concentrations beginning at 1 pM. Percent inhibition was calculated

{ (hdividual Test Sample Ratiey - (Backeronnd Ave Baide) \i ] if}f“x
(:‘Mi?iimmn Irtmbition: Hattod - {(Hackormond Averspe Hatiog § l ! ]
as. Percent Inhibition = 100- ¢

[0694] ICso curves were generated using triplicate wells per concentration of compound. The
1Cs0 is the concentration of compound at which measured methylation is inhibited by 50% as
interpolated from the dose response curves. ICse values were calculated using a non-linear

regression {variable slope—four parameter fit model} with by the following formula:

e e © Fop— Retiom \
Sainsdoition = Rottem + (1 NI
{1+ T/ U , where Top is fixed at 100% and Bot#tom 1s tixed

to 0%, [1] = concentration of inhibitor, /(s¢ = half maximal inhibitory concentration and » = Hill
Slope.

[0695] The ICso values are listed 1n Table 3 below (“A” means 1Cs0 <100 nM; “B” means ICso
ranging between 100 nM and 1 uM; “C” means ICso ranging between >1 uM and 10 uyM; “D”

means ICso>10 uM; “-7 or “NIY means not determined).

Table 3
Compeund | EHMT2PEP | EHMTI PEP | EHMT2ZICW
Ne. (1C50 VD (IC50 M) (IC30 pM)
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Compound FHMT2 PEP FEHMTI PEP EHMTZ ICW
No. (IC50 pMD (IC50 M) (IC50 ph)

1 A A B
2 A A B
3 C B D
4 C C C
5 C B C
6 D b D
7 C B C

8 D C D
9 D D 3
10 B B B
11 ) B D
12 D D D
13 C B C
14 C B C
15 D b D
19 C C C
2 D b D
22 D C D
23 A A C
24 C C D
26 D C D
27 B B )
28 C C C
30 D b D
31 D D D
32 D b D
33 D D D
35 C C C
36 D C D
37 D D D
38 ) > D
39 D D D
40 B A B
41 D C D
42 D b D
43 D C D
45 D D D
47 C C D
48 B A C
49 ) B D
50 B B D
54 D b D
56 D C D
57 C B C
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Compound
Ng,

EHMT2 PEP
(1C56 ud)

EHMTI1 PEP
(IC50 uM)

EHMT2ICW
(IC36 pM)
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Compound | EHMT2 PEP | EHMTI PEP EHMT2 ICW
No. (1C50 uV) (1C50 ul} (IC56 uM)
136 B B B
137 A A B
138 D D D
39 D D D
143 B B C
144 C C D
145 D D D
146 D B C
148 C B C
151 B B B
155 D D D
156 D D C
157 A A B
158 B A B
159 A A B
160 A A B
161 C B C
163 C C C
164 B B B
165 D D D
166 D C D
169 ) B C
170 B A B
171 A A B
172 B B C
173 C A C
174 D D C
175 A A B
176 C B C
177 D C D
178 D D D
179 B B C
181 A A B
182 B A B
184 B B C
185 B B C
186 A A B
187 A A B
188 B B C
191 C B D
192 A A B
193 A A B
194 A A B
195 B B C
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Compound | EHMT2PEP | EHMTIPEP | EHMT2ICW
Neo. (IC50 uM) (IC50 uM) (IC36 pM)
196 B B C
199 A A C
200 A A A
201 C C D
202 A A C
203 C B C
204 C C D
205 D C D
206 A A A
207 A A B
208 C C D
209 C B D
210 C A C
212 A A B
213 B A B
214 A A B
215 A A B
216 A A B
217 A A B
218 D D C
219 C B D
220 D C D
221 B A B
222 B A B
22 A A B
225 C A C
22 C C D
228 A A B
229 B A B
230 B A C

31 > C D
232 D C C

33 C B C
234 D B C
235 D D D
236 D D D
237 A A B
238 A A A
239 D D D
240 D C D
241 A A B
242 D D D
243 C B D
244 D D D

218



WO 2018/118842

PCT/US2017/067192

Compound | EHMT2PEP | EHMTIPEP | EHMT2ICW
Neo. (IC50 uM) (IC50 uM) (IC36 pM)
245 D D D
246 > B C
247 C C D
248 D C D
249 C B C
250 D C D
251 C B C
252 C B C
253 D C D
254 D D D
255 A A B
256 A A B
257 C B C
258 C B C
259 D C D
260 C B D
261 C B D
262 A A A
263 D D D
264 D D D
266 D D D
267 D D D
268 D D D
269 A A B
270 D D D
271 C C D
273 D D D
274 D C D
275 D D D
276 C C C
278 A A B
279 A A C
280 D C D
282 A A A
284 A A A
285 A A A
286 A A A
287 C B C
288 A A B
289 A A A
291 C C C
202 B A B
293 B A C
294 A A C
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Compound EHMTZ PEP EHMTI PEP EHEMTZ ICW

No. (IC50 uM) (IC30 uM) (IC50 M)
295 C B C
296 B A C
297 D D D
298 D D D
299 D C i)
300 B A B
301 C C D
302 D D D
303 C C D
304 B B D
305 B C D
306 8 C D
307 A A B
308 C B D
309 C B D
310 C C D
311 D D D
312 D D D
313 B B C
314 A A B
315 B B @
316 A A B
317 A A A
318 B B B
319 A A A
320 A A B
321 A A A
322 A A B
323 A A B
324 B B @
325 A A B
326 A A A
327 A A A
328 A A A
329 A A A
330 A A A
331 A A B
332 A A ND
333 A A ND
334 A A ND
386 A A A

220



WO 2018/118842 PCT/US2017/067192

[0696] The invention can be erabodied in other specific forms without departing from the spirit or
essential characteristics thereof. The foregoing embodiments are therefore to be considered in all
respects tlustrative rather than limiting on the invention described herein. Scope of the invention
is thus indicated by the appended claims rather than by the foregoing description, and all changes
that come within the meaning and range of equivalency of the claims are intended to be embraced

therein.
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What is claimed is:

L. A compound of Formula (10}, (110}, (110), or (IVO):

X,7/ L

X”J\\\N X
NG x5
RS, ~ TRy
N P
R M 8 .
X (1HOY, or
x4 R7
HN xs':’/’ }
/J\\ )
T X1 R!4

R’M

-

Rl

R (V0),
or a tautoruer thereof, or a pharmaceutically acceptable salt of the compound or the tautomer,
wherein
X!'is Nor CR%
X?is N or CRY;

X7 is N or CR*:

X*is N or CR?;

X% is N or CH;

X%is Nor CRY,

X"is N or CH;

X8 is NRP or CRUR!Z

one of X' and X' independently is NR*R®, and the other is R'";
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B is Cs-Cio aryl or 5- to 10-mernbered heteroaryl optionally substituted with one or more

R'is H or C1-Cq alkyl;

each of R%, R® R® and R’ independently is selected from the group consisting of H, halo,
cyano, Ci-Cs alkoxyl, Ce-Cro aryl, OH, NRR®, C{(OINR*R?, NR*C(O)R®, C(O)OR?, OC(O)R?,
OC(OINRR®, NRAC(O)OR?, C3-Cs cycloalkyl, 4- to 7- membered heterocycloalkyl, 5- to 6-
membered heteroaryl, Ci-Cs alkyl, C:-Co alkenyl, and C2-Cs alkynyl, wherein the Co-Co aryl, Cs-
Cs cycloalkyl, 4- to 7- membered heterocycloalkyl, 3- to 6-membered heteroaryl, Ci-Cs alkoxyl,
Ci-Cs alkyl, C2-Cs alkenyl, and C-Cs alkynyl, are each optionally substituted with one or more of
halo, OR% or NR'R®, in which each of R? and R® independently is H or C1-Cs alkyl;

R%is QT in which Q' is a bond, or Ci-Cs alkylene, C2-Cs alkenylene, or C2-Cs
alkynylene linker each optionally substituted with one or more of halo, cyano, hydroxyl, oxo, or
C1-Cs alkoxyl, and T!is H, halo, cyane, or R®! in which R is C3-Cs cycloalkyl, phenyl, 4- to 12-
membered heterocycloalkyl containing 1-4 hetercatoms selected from N, O, and S, ora 5- or 6-
membered heteroaryl and R is optionally substituted with one or more of halo, C1-Ce alkyl, Cz-
Cs alkenyl, C2-Cs alkynyl, hydroxyl, oxo, -C{OIRE, -C{OYORE, -SOR®, -SOIN(R ), -NRC{O)RE,
-C{OYNRCRY, -NRC({OYORY, -OC(O)NRRY, NRRY, or C1-Ce alkoxyl, in which each of R® and R¢
independently 1s H or C1-Ce alkyl;

R’ is —Q%T? in which % is a bond, C(OINR®, or NR®C(O}, R being H or Ci-Cs alkyl and
T?is 5- to 10-membered hetercaryl or 4- to 12-membered heterocycloalkyl, and wherein the 5-to
10-membered heteroaryl or 4- to 12-membered heterocycloalkyl is optionally substituted with one
or more —Q°-T°, wherein each Q° independently is a bond or C1-Cs alkylene linker each optionally
substituted with one or more of halo, cyano, hydroxyl, or C1-Cs alkoxy, and each T* independently
is selected from the group consisting of H, halo, cyano, Ci1~-Ce alkyl, C2-Cs alkenyl, C2-Cs alkynyl,
C3-Ca cycloalkyl, Co-Cro arvi, 4- to 7-membered heterocycloalky! containing 1-4 heteroatoms
selected from N, O, and S, 5- to 6-membered heteroaryl, OR!, C(ORE, C{O)OR!, OC(O)R],
S{ORRY NRRE, OC(OINRRE, NRIC(O)YOR®, C(OINRIRE, and NRIC(O)RE®, each of Rf and R®
independently being H, C3-Cs cycloalkyl, or Ci-Cs alkyl optionally substituted with C3-Ca
cycloalkyl, in which the C3-Cs cycloalkyl, Ce-Cro aryl, 4- to 7-membered heterocycloalkyl or 5- to
o-membered heteroaryl is optionally substituted with one or more halo, cyano, hydroxyl, Ci-Cs
alkyl, C2-Cs alkenyl, C2-Ce alkynyl, or C1-Cs alkoxy; or —Q°-T° is oxo;

R®is H or C1-Cs alkyl;
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R? is —Q*T*, in which Q* is a bond or C1-Cs alkylene, C2-Cs alkenylene, or C2-Cs
alkynylene linker each optionally substituted with one or more of halo, cyano, hydroxyl, or C1-Ce
alkoxyl, and T* is H, halo, OR" NR*R! NREC(O)R!, C(ONRR!, C({O)RY, C(OYORY,
NREC(OYOR!, OC(OINRER!, S(O)RY, S(ORNRR!, or R*?, in which each of R" and R
independently is H or C1-Cs alkyl, and R* is Cs-Cr cycloalkyl, Ce-Cio aryl, 4- to 12-membered
heterocycloalkyl containing 1-4 heteroatoms selected from N, O, and 5, or a 5- to 10-membered
heteroaryl, and R™ is optionally substituted with one or more —°-T°, wherein each Q°
independently is a bond or C1-Cs alkylene linker each optionally substituted with one or more of
halo, cyano, hydroxyl, or C1-Cs alkoxy, and each T° independently is selected from the group
consisting of H, halo, cyano, Ci-Cs alkyl, Co-Cs alkenyl, C2-Ce alkynyl, Cs-Cs cycloalkyl, Co-Cro
aryl, 4- to 7-membered heterocycloalkyl containing 1-4 heteroatoms selected from N, G, and §, 5-
to 6-membered heteroaryl, OR!, C(O)R), C{OYOR!, OC(OIR!, S{O)R/, NR'RF, OC{O)NR/RE,
NRIC(OYOR®, C(ONRIRY, and NRIC(O3RE, each of R and R* independently being H or C:i-Cs
alkyl; or -Q°-T° is oxo;

R is halo, Ci-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, C3-Cx cycloalkyl, or 4- to 12-
membered heterocycloalkyl containing 1-4 heterocatoms selected from N, O, and §, wherein each
of the Ci-Cs alkyl, C:-Cs alkenyl, Co-Ce alkynyl, C3-Cs cycloalkyl, and 4- to 12-membered
heterocycloalkyl is optionally substituted with one or more halo, cyano, hydroxyl, oxo, amino,
mono- or di- alkylamino, C1-Cs alkyl, C2-Cs alkenyl, Co-Cs atkynyl, Ci-Cs alkoxy, C{ONRRE, or
NRIC(ORE,

R and R together with the carbon atom to which they are attached form a C3-Cn2
cycloalkyl or 4- 10 12-membered heterocycloalky! containing 1-4 heteroatoms selected from N,
0, and S, wherein the C3-Cia cycloalkyl or 4- to 12-membered heterocycloalkyl is optionally
substituted with one or more of halo, C1-Ce alkyl, C2-Cs alkenyl, C2-Cs alkynyl, hydroxyl, oxo,
amino, mono- or di- alkylamino, or C1-Ce alkoxyl,

RYis H, C1-Cs alkyl, C2-Cs alkenyl, Co-Cs alkynyl, C3-Ciz cycloalkyl, or 4- 1o 12-
membered heterocycloalkyl containing 1-4 heteroatoms selected from N, O, and S;

RYis H, halo, cyano, POORR®, C;1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, C3-Cr2
cycloalkyl, 4- to 7- membered heterocycloalkyl, 5- to 6-membered heteroaryl, or ~OR®,
wherein the C1-Cs alkyl, C2-Cs alkenvl, or Ci-Ce alkynyl is optionally substituted with one or
more of halo or OR®

and each of R' and R™ independently is C1-Cs alkyl; and

2

RY is H, halo, cyano, or ~OR®.
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2. The compound of claim 1, being of Formula (1}, (1), or (1}

XZ X"\\:“xxz QRB
| 5
REEN/\X{{*N/QR?
R? il (I,
X’iS
X3 8
o / OR
M/L{\ N . ,
X4 N x® RY (I, or
RAIZ R’H
5
R8 X\ OR®
\ ,
Q/N \ } ~
R" N e TRT
A (1),

or a tautomer thereof, or a pharmaceutically acceptable salt of the compound or the tautomer,
wherein

X'is N or CR%;

X%*is N or CR?;

X*is N or CR%

X*is N or CR>;

X7 is Nor CH;

X%is N or CRY;

X is N or CH:

one of X'? and X independently is NR®R®, and the other is R,

B is Co-Cro aryl or 5- to 10-membered hetercaryl optionally substituted with one or more

R'is H or C1-Cs alkyl;

each of R* R* R* and R°, independently is selected from the group consisting of H, halo,
cyano, Ci-Cs alkoxyl, Cs-Cio aryl, OH, NR*RP, C(OINRIR®, NR*C(O)R®, C(O)YORY OC(OR?,
OC(OINRR®, NRAC(O)YOR?, C3-Cs cycloalkyl, 4- to 7- membered heterocycloalkyl, 5- to 6-
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membered heteroaryl, Ci-Cs alkyl, C2-Ce alkenyl, and C2-Co altkynyl, wherein the Ce-Cio aryl, Cs-
Cs cycloalkyl, 4- to 7- membered heterocycloalkyl, 5- to 6-membered heteroaryl, Ci-Cs alkoxyl,
C1-Coalkyl, Co-Co alkenyl, and C2-Cs alkynyl, are each optionally substituted with one or more of
halo, OR? or NR®RY, in which each of R? and R? independently is H or C1-Cs alkyl;

R®is QT in which Q' is a bond, or Ci-Cs alkylene, C2-Cs alkenylene, or C2-Cs
alkynylene linker each optionally substituted with one or more of halo, cyano, hydroxyl, oxo, or
C1-Cs alkoxyl, and T'is H, halo, cyano, or R®! in which R is C3-Ca cycloalkyl, phenyl, 4- to 12-
membered heterocycloalkyl containing 1-4 heteroatoms selected froma N, O, and S, or a 5- or 6-
membered heteroaryl and R®' is optionally substituted with one or more of halo, Ci-Cs alkyl, Co-
Cs alkenyl, C2-Cs alkynyl, hydroxyl, oxo, -C{O)RE, -C(OYORS, -SOR®, -SON(R" )2, -NR*C{O)R",
-C{OINRORY, -NREC(OYORY, -OC(OINRRY, NRRY, or C1-Cs alkoxyl, in which each of R and R¢
independently 1s H or Ci-Cs alkyl;

R71is ~Q%T? in which Q% is a bond, C(O)NRS, or NREC(O), R® being H or C1-Cs alky! and
T%is 5- to 10-membered heteroaryl or 4- to 12-membered heterocycloalkyl, and wherein the 5- to
10-membered heteroaryl or 4- to 12-membered heterocycloalkyl 1s optionally substituted with one
or more —Q’-T°, wherein each (° independently is a bond or C1-Cs alkylene linker each optionally
substituted with one or more of halo, cyano, hydroxyl, or C1-Cs alkoxy, and each T° independently
is selected from the group consisting of H, halo, evano, Ci-Co alkyl, C2-Cs alkenyl, C2-Co alkynyl,
Cs-Cs cycloalkyl, Co-Cro aryl, 4- to 7-membered heterocycloalky! containing 1-4 heteroatoms
selected from N, O, and 8, 5- to 6-membered heteroaryl, ORY, C(O)RY, C(OYORE, OC{O)R],
S(O)R!, NRIRE OC(OINRRE, NRIC(O)ORE, C(OINRRE, and NRIC(O)RS®, each of Rf and R®
independently being H, C3-Cs cycloalkyl, or Ci-Cs alkyl optionally substituted with C3-Cs
cycloalkyl, in which the Cs-Cz cycloalkyl, Co-Cio aryl, 4- to 7-membered heterocycloalkyl or 5- to
6-membered heteroary] is optionally substituted with one or more halo, cyano, hydroxyl, C1-Cs
alkyl, C2-Cs alkenyl, C2-Co alkynyl, or C1-Cs alkoxy; or ~Q°-T7 is oxo;

R¥is H or C1-Cs alkyl;

R?is -Q*T* in which Q" is a bond or C1-Cs alkylene, C2-Cs alkenylene, or C2-Cs
alkynvlene linker each optionally substituted with one or more of halo, cyano, hydroxyl, or Ci-Ce
alkoxyl, and T* is H, halo, OR"Y NR'R!, NRMC(O)R!, C(ONRR!, C(ORY, C(O)ORE,
NREC(OYOR!, OC(O)NRRY S(ORR", S(ORNRPRL or R>, in which each of R" and R
independently is H or Ci-Cs alkyl, and R is C3-Cs cycloalkyl, Ce-Cio aryl, 4- to 12-membered

heterocycloalkyl containing 1-4 hetercatoms selected from N, G, and S, or a 5- t¢ 10-membered
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heteroaryl, and R is optionally substituted with one or more —(Q°-T°, wherein each Q°
independently is a bond or {1-Cs alkylene linker each optionally substituted with one or more of
halo, cyano, hydroxyl, or Ci-Cs alkoxy, and each T° independently is selected from the group
consisting of H, halo, cyano, Ci-Ce alkyl, Ca2-Cs alkenyl, C2-Co alkynyl, Cs-Cs cycloalkyl, Ce-Cio
arvi, 4- to 7-membered heterocycloalkyl containing 1-4 heteroatoms selected from N, O, and 8§, 5-
to 6-membered heteroaryl, ORI, C(OIR!, C(OYOR!, OC(OR!, S(ORR, NR'RK, OC(O)NRRY,
NRIC(OYORE, COMWNRRY, and NRIC(O)RY, each of R/ and RF independently being H or Ci-Cs
alkyl; or -Q°-T° is oxo;

R is halo, C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, Cs-Cs cycloalkyl, or 4- to 12-
membered heterocycloalkyl containing -4 heteroatoms selected from N, O, and S, wherein each
of the Ci-Cs alkyl, C2-Ce alkenyl, C2-Cs alkynyl, C3-Cs cycloalkyl, and 4- to 12-membered
heterocycloalkyl 1s optionally substituted with one or more halo, cyano, hydroxyl, oxo, amino,
mono- or di- alkylamine, C1-Ce alkyl, C2-Ce alkenyl, C2-Cs alkynyl, C1-Cs alkoxy, C(ONRRE, or
NRIC(O)RF,

R!'! and R'? together with the carbon atom to which they are attached form a Cs5-Ciz
cycloalkyl or 4- to 12-membered heterocycloalkyl containing 1-4 heteroatoms selected from N, O,
and S, wherein the C3~-Ci2 cycloalkyl or 4- to 12-membered heterocycloalkyl is optionally
substituted with one or more of halo, C1-Ce alkyl, C2-Ce alkenyl, C2-Ce alkynyl, hydroxyl, oxo,
amino, mono- or di- alkylamino, or Ci-Cs alkoxyl; and

RY7is H, halo, cyano, or ~OR®.

3. The compound of claim 1, wherein the compound is of Formula (I0) or a tautomer thereof,

or a pharmaceutically acceptable salt of the compound or the tautomer.
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4
XQ/ \\QX:’;
R% )\ (J\
XY
4. The compound any one of the preceding claims, wherein R is
5 5
RS R R
: )x 4 R3 N
RB‘\T Y Nl " N|/§;\ Nl \["?i N
Re i ///I‘\ RS /l\ /I F{g / . Rg I\\ i PB i
\N/A\\N $ i N//\r‘;f \PEJ ‘g‘s \ l w R \'\;/\
r . 2 2
R? , Rq , R‘B R , RE R , Rq , or
RjiN\jf\Fj
RY =
\riq NTOE
RQ
4
%27 i3
R% )\ 1/)\
VT
5. The compound any one of the preceding claims, wherein R is
6. The compound any one of the preceding claims, wherein ring B ts Ce-Cio aryl or 5- to 10-

membered heteroaryl.

~r
I
7.

The compound any one of the preceding claims, wherein

14 14 ~14
R4 RM R N R
r////\/ N"é\r/ = Y
\N R7 |

R &ﬁ{/\ J\R]?N MPJ

k)

2
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R R’ {102y, R R (I0b),
R3
RS\S‘E\J
R R’ (10c), R R' aod),

R’ R’ g, ~ R’ (10h),
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2 f 2
e R aon, RO g (10)),
Rb R5
R14 N R 4
Nl/)\\\N NF | Nlj%a\a = |
RS RrR® .
\fﬁ//J\(/)\fE\i N R \"E‘E\E/L\{//KE\E\; S .
—~G 2 4 - ) 2 PN
RO R g oy, R R ow (100

or a tautomer thereof, or a pharmaceutically acceptable salt of the compound or the tautomer.

9. The compound any one of the preceding claims, wherein ring B is Ce-Cio aryl or 5- 10 10-

membered heteroaryl substituted with one RY.

It The compound any one of the preceding claims, being of any one of Formulae (10a’}-

(0t):
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Rg R‘E R15 (}:Gb’),

R R' RS (oe’y, R R (o4,

RY R? R' R {1017y,

or a tautomer thereof, or a pharmaceutically acceptable salt of the compound or the tautomer.

12, The compound of claim 2, being of Formula (I} or a tavtomer thereof, or a

pharmaceutically acceptable salt of the compound or the tautomer.
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Mcvaﬁ R
WO I
13, The compound any one of the preceding claims, wherein SR s %
= OR® N i OR® i -
e A\ [, O oQr oo

ORE

N N
LVL g\/\m A@g/\/\)\

, OF
Ne o2 OR®

10X
\f [ g7

14, The compound any one of the preceding claims, being of Formula (Ia)-(il):

1 ¥
R? R! (fe), ® R (1),

RS 85
) : 4 N OR®
NS ' N OR? NE R = ‘
g N N NS R7 \‘?i N =
¢ f ! )
b R! (Ig)’ RS R (Ih)
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R® R®
: OR®
Nl/&N \i!/’t;%\ = ‘
RS N RS /\/l\ SN
\N /\)\I \535 / y? . ‘/\R/
: R2 ‘ R2
R R? R’ (I
RS R

N N R N
i1

(1K), F"fg

or a tautomer thereof, or a pharmaceutically acceptable salt of the ccmpcund or the tautomer.

/)

8

16. The compound any one of the preceding claims, being of Formula (Ia")-(11);
RS
RI{\\N NZ" R
J L
F;’i R15 (E}’)ﬁ
| PPN | }
ROORT )




WO 2018/118842 PCT/US2017/067192

4 ORS : 24 N _ORS
NE R NT NI AN o '
YWY Y W WN
R A
R? R R1E (1e'), R R ?215 ae,
R5
ORS
NI NN
RE rE =
R RORT ), RORR an’),
Rﬁ
N ORe
NE/gN o i
= N
R RZ R' R (1),

or a tautomer thereof, or a pharmaceutically acceptable salt of the compound or the tautomer.

17.  The compound of any one of the preceding claims, wherein at least one of X', X* X’ and
X*is N.

18.  The compound of any one of the preceding claims, wherein X' and X* are N.

19.  The compound of any one of the preceding claims, wherein X' and X are N, X* is CR’
and X*is CR®.

20.  The compound of any one of the preceding claims, wherein R' is C1-Cq alkyl.

21, The compound of any one of the preceding claims, wherein R is HL.

22.  The compound of any one of the preceding claims, wherein at most one of R? and R” is not
H
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23.  The compound of any one of the preceding claims, wherein R? is H or halo.

24. The compound of any one of the preceding claims, wherein R® is H.

25. The compound of any one of the preceding claims, wherein R° is C1-Cy alkyl.

26, The compound of any one of the preceding claims, wherein at most one of R* and R® is not
H

27.  The compound of any one of the preceding claims, wherein at least one of R and R” is not
H.

28.  The compound of any one of the preceding claims, wherein R* is H, C1-Ce alkyl, or halo.
29.  The compound of any one of the preceding claims, wherein at most one of R? and R” is not
H

30.  The compound of any one of the preceding claims, wherein at least one of R? and R’ is not
H

31.  The compound of any one of the preceding claims, wherein R? is H, C1-Cs alkyl, or halo.

32. The compound of any one of the preceding claims, wherein R is C1-Co alkyl.
33, The compound of any one of the preceding claims, wherein R®is ~Q'-T', in which Q'is a

bond or C1-Cs alkylene linker optionally substituted with one or more of halo, and T' is H, halo,
cyano, or R* in which R® is Ca-Ce cycloalkyl, phenyl, 4- to 12-membered heterocycloatkyl
containing 1-4 hetercatoms selected from N, O, and S, or a 5~ or 6-membered heteroaryl and R5! is
optionally substituted with one or more of halo, C1-Cs alkyl, hydroxyl, oxo, NRRY, or C1-Cs

alkoxyl.
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34, The compound of any one of the preceding claims, wherein R® is C1-Cs alky! optionally

substituted with one or more of halo, cyano, hvdroxyl, or C1-Ce alkoxyl.

35, The compound of any one of the preceding claims, wherein R® is unsubstituted C1-Cs
alkyl.
36.  The compound of any one of the preceding claims, wherein R’ is ~Q*-T?, in which Q?is a

bond or C{OINR®, and T? is 5- to 10-membered hetercaryl or 4- 1o 12-membered heterocycloalkyl,
wherein the 5- to 10-membered heteroaryl or 4- to 12-membered heterocycloalkyl is opticnally

substituted with one or more —Q*-T°.

37.  The compound of any one of the preceding claims, wherein R’ is —~Q*-T7, in which @’ is a
bond, and T? is 5- to 10-membered heteroary! or 4- to 12-membered heterocycloalkyl, wherein the
5~ to 10-membered heteroaryl or 4- to 12-membered heterocycloalkyl 15 optionally substituted

with one or more ~Q*-T°.

38 The compound of any one of the preceding claims, wherein T% is 4- to 12-membered
heterocycloalkyl containing 1-4 heteroatoms selected from N, O, and S, which is optionally

substituted with one or more ~Q*-T7.

-

39,  The compound of any one of the preceding claims, wherein T? is §- to 12-membered
bicyclic heterocycloalkyl that comprises a 5- or 6-membered aryl or heteroaryl ring fused with a

non-aromatic ring.

40, The compound of any one of the preceding claims, wherein T* is 8- to 12-membered
bicyclic heterocycloalkyl that comprises a 5- or 6-membered aryl or heteroaryl ring fused with a

non-aromatic ring, in which the 5- or 6-membered ary! or heteroaryl ring is connected to Q%

43, The compound of any one of the preceding claims, wherein T is 5- to 10-membered

heteroaryl.
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° | and tautomers thereof, each of which is optionally substituted with one or
more ~Q°-T°, wherein X% is NH, O, or S, each of X°, X' X' and X' is independently CH or N,
and at least one of X°, X! X and X% is N, and ring A is a Cs-Cs cycloalkyl, phenyl, 6-
membered hetercaryl, or 4- to 8-membered heterocycloalkyl containing 1-4 hetercatoms selected

from N, O, and S

N
N
43, The compound of any one of the preceding claims, wherein T? is selected from L/ _%Z,

N HN N N
NH - | \>u§w =
m;,l;/ , L«;}—?’ ' o W 5“‘5;}%, N*N’N%, N I, N“\‘J
H

k)
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tautomers thereof, each of which is optionally substituted with one or more —(°-T°.

44, The compound of any one of the preceding claims, wherein T is selected from =/

N
E\NH PH N SN, =N ﬁiN/% N, N ¢ f}—%‘
ﬁ“ W L/i\’%z @NHF{E\/ ; L*N %N; L\:N ,C’*N/ ,

3

-N ¢
2300 70 00 2o e Lt T T b R
O\N b \N 2 \N 2 S\N B SNN 2 L::N ) s gN 2 ﬁzL)\N s N::N B NQN b
SN ST Ny S NN \N); NJ

which is optionally substituted with one or more ~Q°-T°,

, and tautomers thereof, each of

N
- A
45, The compound of any one of the preceding claims, wherein T” is selected from == ,

X =N,
=N, NH
A =/ . L . : .
=/ , and tautomers thereot, each of which is optionally substituted with one or

more ~Q°-T°.
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46.  The compound of any one of the preceding claims, wherein each ° independently is a
bond or {1-Cs alkylene linker each optionally substituted with one or more of halo, cyano,
hydroxyl, or Ci-Cs alkoxy, and each T° independently is selected from the group consisting of H,
C1-Cs alkyl, Ca-Cs cycloalkyl, 4- to 7-membered heterocycloalkyl, ORY, C{(ORE, C(OORS, NRIRE,
C(O)NRRE, and NR'C(0)R?, in which the Cs-Cs cycloalkyl or 4- to 7-membered heterocycloalkyl

is optionally substituted with one or more halo, cyano, hydroxyl, C1-Cs alkyl or C1-Cs alkoxy.

47 The compound of any one of the preceding claims, wherein each Q° independently is a Ci-
Cs alkylene linker, and each T° independently is NR'RZ, each of R and R® independently being H,
Cs-Cs cycloalkyl, or Ci-Cs alkyl optionally substituted with C3-Cs cycloalkyl, in which the C3-Ce
cycioalkyl, Ce-Cro arvl, 4- to 7-membered heterocycloalkyl or 5- to 6-membered heteroaryl is
optionally substituted with one or more halo, cyano, hydroxyl, Ci-Cs alkyl, Ca-Cs alkenyl, C:-Co

alkynyl, or Ci1-Ce alkoxy.

48.  The compound of any one of the preceding claims, wherein at least one of R® and R” is H.
49 The compound of any one of the preceding claims, wherein each of R* and R’ is H.

50. The compound of any one of the preceding claims, wherein R* is H.

51.  The compound of any one of the preceding claims, wherein R” is ~Q*-T* in which Q% is a

bond or C1-Cs alkylene linker optionally substituted with one or more of halo, cyano, hydroxyl, or
C1-Cs alkoxyl, and T* is H, halo, ORE, NR'R!, NREC(O)R!, C(OINRR!, C(ORE, C{OYORE, or R®,
in which R is C3-Cg cycloalkyl or 4- to 7-membered heterocycloalkyl, and R%? is optionally

substituted with one or more ~Q°-T°.

52.  The compound of any one of the preceding claims, wherein 3% is Ci-Ce alkylene, and T is
H
53.  The compound of any one of the preceding claims, wherein each Q° independently is a

bond or C1-Cs alkylene linker.
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54, The compound of any one of the preceding claims, wherein each T independently is
selected from the group consisting of H, halo, cyano, Ci1-Cs alkyl, OR/, C{OMRS, C(OYOR!, NRIRK,
C(O)NR'RY and NRIC(O)R:.

55, The compound of any one of the preceding claims, wherein R’ is C1-Cs alkyl.

56.  The compound of any one of the preceding claims, wherein R' is H, halo, or C1-Ce alkyl.
57.  The compound of any one of the preceding claims, wherein R} is halo or ~OR®.

58.  The compound of any one of the preceding claims, wherein R' is halo.

59, The compound of any one of the preceding claims, wherein R is ~OR®,

60.  The compound of any one of the preceding claims, wherein R' is H or halo.

61.  The compound of any one of the preceding claims, wherein R is H.

62.  The compound of any one of the preceding claims, wherein R'? is H or halo.

63.  The compound of any one of the preceding claims, wherein R' is halo, and R is H.

64.  The compound of any one of the preceding claims, wherein R is ~OR®, and R* is H.
65.  The compound of any one of the preceding claims, wherein R'* is halo, and R" is halo.
66.  The compound of any one of the preceding claims, wherein R' is ~OR®, and R’ is halo.
67.  The compound of claim 1, being of Formula (110} or a tautomer thereof, or a

pharmaceutically acceptable salt of the compound or the tautomer.

240



WO 2018/118842 PCT/US2017/067192

68.  The compound of any one of the preceding claims, being of Formulae (110a) or (110b):

R?O " o
_ R”N’R
X'J R‘M-
X7 e o L /X5 R14
).(I
REE, /K\ \ £ 7 E I
??jq N X R A N ] .

R® N X R™ (110b),

(110a), R

or a tautomer thereof, or a pharmaceutically acceptable salt of the compound or the tautomer.

69. The compound of claim 2, wherein the compound is of Formula (I}, or a tautomer thereof,

or a pharmaceutically acceptable salt of the compound or the tautomer.

70. The compound of any one of the preceding claims, being of Formula (Ifa) or (1ib):
Rﬂ} . 5
) ) R\,N,R
X2 OR®
)\ w ~
8 NS N
s oSOSAe [T
R ([f0a), R'C N X5 R’ (110b),

or a tautomer thereof, or a pharmaceutically acceptable salt of the compound or the tautomer.

71.  The compound of any one of the preceding claims, wherein each of X°, X® and X" is CH.

72.  The compound of any one of the preceding claims, wherein at least one of X°, X® and X is
73, The compound of any one of the preceding claims, wherein at most one of X°, X°® and X' is
74, The compound of any one of the preceding claims, wherein R is optionally substituted 4-

to 7-membered heterocycloalkyl containing 1-4 heteroatoms selected from N, O, and S.

75, The compound of any one of the preceding claims, wherein R is connected to the bicyclic
R & J

group of Formula (1) via a carbon-carbon bond.
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76. The compound of any one of the preceding claims, wherein R is connected to the bicyclic

group of Formula (IT) via a carbon-nitrogen bond.

77.  The compound of claim 1, wherein the compound is of Formula (HIO) or a tautomer

thereof, or a pharmaceutically acceptable salt of the compound or the tautomer.

~1

8. The compound of any one of the preceding claims, being of Formula (1HOa) or (H10b):

13 13

}Kiiﬁ\«II

or a tautomer thereof, or a pharmaceutically acceptable salt of the compound or the tautomer.

(TII0b),

79, The compound of claim 2, being of Formula (IH) or a tautomer thereof, or a

pharmaceutically acceptable salt of the compound or the tautomer.

80.  The compound of any one of the preceding claims, wherein R'! and R together with the
carbon atom to which they are attached form a 4~ to 7-membered heterocycloalkyl containing 1-4
heteroatoms selected from N, O, and 5, wherein the 4- to 7-membered heterocycloalkyl is
optionally substituted with one or more of halo, Ci-Ce alkyl, hydroxyl, oxo, amino, mono- or di-

alkylamino, or Ci-Cs alkoxyl.

81.  The compound of any one of the preceding claims, wherein R'! and R together with the
carbon atom to which they are attached form a Ca-Cs cycloalkyl which is optionally substituted

with one or more of halo, Ci-Cs alkyl, hydroxyl, oxo, amine, mono- or di- alkylaminoe, or Ci-Cs

alkoxyl.
82.  The compound of any one of the preceding claims, wherein each of X° and X®is CH.
83.  The compound of any one of the preceding claims, wherein each of X° and X®is N.
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84,  The compound of any one of the preceding claims, wherein one of X® and X® is CH and

the other 1s CH.

85.  The compound of claim 1, being of Formula (IV0) or a tautomer thereof, or a

pharmaceutically acceptable salt of the compound or the tautomer.

The compound of any one of the preceding claims, being of Formula (W 0a) or (1VOb):

(l SOEROUSE

w (IV0a), or (IVOb),

or a tautomer thereof, or a pharmaceutically acceptable salt of the compound or the tautomer.

87.  The compound of any one of the preceding claims, wherein the compound is selected from

those in Table | and pharmaceutically acceptable salts thereof

88.  The compound of any one of the preceding claims, wherein the compound inhibits a kinase
with an enzyrme inhibition ICso value of about 100 nM or greater, 1 uM or greater, 10 uM or

greater, 100 uM or greater, or 1000 uM or greater.

&3 The compound of any one of the preceding claums, wherein the compound nhibits a kinase

with an enzyme inhibition ICso value of about 1 mM or greater.

90.  The compound of any one of the preceding claims, wherein the compound inhibits a kinase
with an enzyme inhibition ICso value of 1 uM or greater, 2 uM or greater, 5 uM or greater, or 10
uM or greater, wherein the kinase is one or more of the following: AbI, AurA, CHK1, MAP4K,
IRAK4, JAK3, EphA2, FGFR3, KDR, Lck, MARK 1, MNK2, PKCb2, SIK, and Src.

91. A pharmaceutical composition comprising a compound of any one of the preceding claims

and a pharmaceutically acceptable carrier.
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92. A method of preventing or treating a blood disorder via inhibition of a
methyltransferase enzyme selected from EHMT1 and EHMTZ, the method comprising
administering to a subject in need thereof a therapeutically effective amount of a compound of

any one of the preceding claims.

93, The method of any one of the preceding claims, wherein the blood disorder is sickle cell

anemia or B-thalassemia.

94 The method of any one of the preceding claims, wherein the bleod disorderis a

hematological cancer.

95. A method of preventing or treating a cancer via inhibition of a methyltransferase
enzyme selected from EHMTT and EHMTZ, the method comprising administering to a subject
in need thereof a therapeutically effective amount of a compound of any one of the preceding

claims,

96. The method of claim 95, wherein the cancer is lymphoma, leukemia, melanoma, breast
cancer, ovarian cancer, hepatocellular carcinoma, prostate carcinoma, lung cancer, brain

cancer, or hematological cancer.

97.  The method of any one of the preceding claims, wherein the hematological cancer is acute

myeloid leukemia (AML) or chronic lymphocytic leukemia {(CLL).

98. The method claim 96, wherein the lymphoma 1s diffuse large B-cell lymphoma, follicular

lymphoma, Burkitt’s lymphoma or Non-Hodgkin’s Lymphoma.
99.  The method of claim 95, wherein the cancer is chronic myelogenous leukemia (CML),
acute myeloid leukemia, acute lymphocytic leukemia or mixed lineage teukemia, or

myelodysplastic syndromes (MDS).

100.  The method of any one of the preceding claims, wherein a compound of any of Formulae

(10)-(IV0) or (D)-(H1) is a selective mnhibitor of EHMT2.
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101, A compound of any one of the preceding claims for use in preventing or treating a
blood disorder via inhibition of a methyltransferase enzyme selected from EHMT1 and

EHMT2.

102.  The compound of any one of the preceding claims, wherein the blood disorder is sickle

cell anemia or B-thalassemia.

103, The compound of any one of the preceding claims, wherein the blood disorderis a

hematological cancer.

104, A compound of any one of the preceding claims for use in preventing or treating a

cancer via inhibition of a methyltransferase enzyme selected from EHMT! and EHMT2.

105.  The compound of any one of the preceding claims, wherein the cancer is lymphoma,
leukemia, melanoma, breast cancer, ovarian cancer, hepatoceltular carcinoma, prostate

carcinoma, lung cancer, brain cancer, or hematological cancer.

106.  The compound of any one of the preceding claims, wherein the hematological cancer is

acute myeloid leukemia (AML) or chronic lymphoceytic lenkenia (CLL).

107. The compound of any one of the preceding claims, wherein the lymphoma 1s diffuse large

B-cell lymphoma, follicular lvmphoma, Burkitt’s lymphoma or Non-Hodgkin’s Lymphoma.
108.  The compound of any one of the preceding claims, wherein the cancer is chronic
myelogenous leukemia (CML), acute myeloid feukemia, acute lymphocytic leukemia or mixed

lineage leukemia, or myelodysplastic syndromes (MDS).

109, The compound of any one of the preceding clairus, wherein the compound of any of

Formulae (I0)-(IV0) or (1)-(I1) is a selective inhibitor of EHMTZ.
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110, Use of a compound of any one of the preceding claims in manufacture of a medicament
for preventing or treating a blood disorder via inhibition of a methyltransferase enzyme

selected from EHMT1 and EHMTZ.

111, Theuse of any one of the preceding claims, wherein the blood disorder 1s sickle cell

anemia or B-thalassemia.

112, The use of any one of the preceding claums, wherein the blood disorder is a hematological

cancer.

113, Use of a compound of any one of the preceding claims in manufacture of a medicament
for preventing or treating a cancer via inhibition of a methyltransferase enzyme selected from

EHMT1 and EHMT2.

t14.  Theuse of any one of the preceding claims, wherein the cancer is lymphoma, leukemia,
melanoma, breast cancer, ovarian cancer, hepatocellular carcinoma, prostate carcinoma, lung

cancer, brain cancer, or hematological cancer.

115, Theuse of any one of the preceding claims, wherein the hematological cancer 15 acute

myeloid leukemia (AML) or chronic lymphocytic leukemia {(CLL).

116.  The use of any one of the preceding claims, wherein the lymphoma 1s diffuse large B-cell

lymphoma, follicular lymphoma, Burkitt’s lymphoma or Non-Hodgkin’s Lymphoma.
117, The use of any one of the preceding claims, wherein the cancer is chronic myelogenous
leukernia (CML), acute myeloid leukernia, acute lymphocytic leukemia or mixed lineage

feukemia, or myelodysplastic syndromes (MBS},

118, The use of any one of the preceding claims, wherein the compound of any of Formulae

(10)-(IV0) or (I)-(I1I) 15 a selective inhibitor of EHMT2.
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