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Abstract:
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PHENYL -O-QUINOLINE, QUINAZOLINE, THIENOPYRIDINE,
THIENOPYRIMIDINE, PYRROLOPYRIDINE, PYRROLOPYRIMIDINE
COMPOUNDS HAVING ANTICANCER ACTIVITY

Background
(B3] Cancer is a term used for diseases in which abnormal cells divide without contrel and may
invade other tissues. Cancer cells may also spread io other parts of the body wough the blood and
lymph systems.
10021 There are more than 106 different types of cancer, with roost cancers narped for the organ
or type of coll in which thov start. For example, cancer that begins in the colon may be roferred to
as colon cancer; cancer that begios in basal gells of the skin may be reforred to 38 basal cell
carcinoma. Conunon types of cancer include breast cancer and hung cancer,
[883] Cancer types can also be grouped into broader categories. The main categaries of cancer
include: carcinorps—oancer that begins in the skin or in tissues that e or cover internal organs;
sarcoina—oancer that begins in bowe, cartilage, fat, nyuscle, blood vessels, or other conneciive or
supportive tissoe; leukemig—cancer that staris in blood-Tornung tissue such as the bone marrow
and causes large munbers of abnormal blood cells o be produced and enter the blood; lyimphoms
and mycloma—cancers that begin in the colls of the immune systeny central nervous systom
cancers—oaneers that begin in the tssues of the brain and spinal cord.
(B84 Soveral technigues for breating cancer gre koown in the art. Such fechmiques inchude
chemotherapy, radiation therapy, surgery, and trensplantation. Hach of these techniques, however,
have undesirable side offects and varying success rates. Therefore, g need oxists to develop new

methods for treating cancer and/or discases associaled with cellular proliferation,

Summary

[335]  The present disclosure provides for compounds of Formula (0%
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or a pharmaceutically acceptable salt or N-oxide thereof. Additionally, the present disclosure
includes, among other things, pharmacecutical compositions, methods of using a compound of

Formula (I).

i06]  The present disclosure provides for compounds of Formula {1
OR?

L

O\
R5

|
R2
AT
B e

(ID),
or a pharmaceutically acceptable salt or N-oxide thereof. Additionally, the present disclosure
includes, among other things, pharmaceutical compositions, methods of using a compound of
Formula (II).

[B07T  The present disclosure provides [or compounds of Formmla (I}

OR?
R3 )n
~ /lc

¥

R2
QXA
-
(11D,

or a pharmaccutically acceptable or N-oxide salt thercof. Additionally, the present disclosure
includes, among other things, pharmaceutical compositions, methods of using a compound of
Formula (I1I).

Brief Description of the Drawings

(B0 FIG. 1 depicts minimal effective concentrations by which 43 compounds elicit polyploidy
in the RPEMYCHZB-GEP cell hine.
[09]  FIG. 2 shows that Compounds #7, #36 and #39 Suppress the Long-Teorm Proliferative

2
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Potential of Cancer Cells in Colony Formation Assays.

1BE8] Fiz 3A shows that Compounds #7, #8 and #15 Suppress the Anchorage-independent
CGrowth of Hurean Cageer Cells in 30 Cultars,

iBi1} FiG. 3B shows that Compounds #36, and #3% Suppross the Anchorage-independent
Growth of Human Cancer Cells in 31 Culture.

fBE2) FIG. 4A depicts o graph that shows compeounds #2311, #36, #40 and #43 suppress the growth
of human lung cancer cell ne NCI-HZ3 in imnwnccoropromised mice.

(3131 FIG. 4B depicts a graph that shows compeounds #2321, #26, #40 and #43 suppress the growth

of hyman breast cancer cell ine MDA-MB-231 in immunocompromised nyce.

Detailed Description

1884} The prosont disclesurs includes, among other things, & compound of Formula (I

1

R/R3%
&

e Y i
R2
XA
iy e
D,

or a pharmaceutically acceptable salt or N-oxide thereof,
wherein
Ais -C(H)= or -N=
R! is selected from the group consisting of halogen, optionally substituted C;1-Cs alkyl, optionally
substituted Ci1-Cs alkoxy, optionally substituted C1-C¢ haloalkoxy, -C(O)R? and -C(O)OR?;
R? is selected from the group consisting of hydrogen, optionally substituted Ci-C¢ aliphatic,
optionally substituted C1-Cs haloaliphatic, -C(O)R? and -C(O)OR?;
R? is selected from the group consisting of optionally substituted C:1-Cs aliphatic, optionally
substituted C1-Cs haloaliphatic, -C(O)R? and -C(O)OR?;
optionally, R? and R? are taken together with the nitrogen on which they are attached to form
optionally substituted 3-7-membered heterocyclyl or optionally substituted 5-9-membered
heteroaryl;

IPTS/116663047.1
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each R3 is independently selected from the group consisting of halogen, -CN, -OR?, -N(R?),, -NO»,
optionally substituted Ci-Cs aliphatic, optionally substituted Ci1-Cs haloaliphatic, -C(O)R?, -
C(O)OR?, and -C(O)N(R?)z;
each R* is independently selected from the group consisting of halogen, -CN, -OR?, -N(R?),, -NOx,
optionally substituted C1-Cs aliphatic, optionally substituted Ci1-Cs haloaliphatic, -C(O)R?, -
C(O)OR?, -C(O)N(R?%)2, optionally substituted phenyl, optionally substituted 3-7-membered
heterocyclyl and optionally substituted 5-9-membered heteroaryl;
each R’ is independently selected from the group consisting of deuterium and halogen;
each R? is independently is selected from the group consisting of hydrogen, optionally substituted
C1-Cs aliphatic, optionally substituted C;-Cs haloaliphatic, optionally substituted 3-7-
membered heterocyclyl, optionally substituted 5-9-membered heteroaryl, -C(O)R®, and -
C(O)OR®;
optionally, two instances of R? are taken together with the nitrogen on which they are attached
to form optionally substituted 3-7-membered heterocyclyl or optionally substituted 5-9-
membered heteroaryl;
each R® is independently optionally substituted C1-Cs aliphatic;
nis0, 1,2, or3;
mis0,1,2,3,or4; and
pis0,1,2, 0or 3.

[6151  Additionally, the present disclosure includes, among other things, a compound of Formula

{(ix
R1
R3 h
]
R?
I
R2
T RNA
(R L)
P N/
@D,
or a pharmaceutically acceptable salt thereof,
wherein

A is -C(H)= or -N=

IPTS/116663047.1
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R! is selected from the group consisting of optionally substituted Ci-Cs alkoxy, optionally
substituted C1-C¢ haloalkoxy, -C(O)R? and -C(O)OR?;
R? is selected from the group consisting of hydrogen, optionally substituted Ci-Cs aliphatic,
optionally substituted C1-Cs haloaliphatic, -C(O)R? and -C(O)OR?*;
R? is selected from the group consisting of optionally substituted Ci-Cs aliphatic, optionally
substituted C1-Cs haloaliphatic, -C(O)R? and -C(O)OR?;
optionally, R? and R? are taken together with the nitrogen on which they are attached to form
optionally substituted 3-7-membered heterocyclyl or optionally substituted 5-9-membered
heteroaryl;
each R3 is independently selected from the group consisting of halogen, -CN, -OR?, -N(R?),, -NOz,
optionally substituted C1-Cs aliphatic, optionally substituted C1-Cs haloaliphatic, -C(O)R?, -
C(O)OR?, and -C(O)N(R?)2;
each R* is independently selected from the group consisting of halogen, -CN, -OR?, -N(R?),, -NOx,
optionally substituted C1-Cs¢ aliphatic, optionally substituted C;1-Ce haloaliphatic, -C(O)R?, -
C(O)OR?, -C(O)N(R?):, optionally substituted phenyl, optionally substituted 3-7-membered
heterocyclyl and optionally substituted 5-9-membered heteroaryl
each R? is independently is selected from the group consisting of hydrogen, optionally substituted
C1-Cs aliphatic, optionally substituted C1-Ce haloaliphatic, -C(O)RP, and -C(O)OR®;
optionally, two instances of R? are taken together with the nitrogen on which they are attached
to form optionally substituted 3-7-membered heterocyclyl or optionally substituted 5-9-
membered heteroaryl;
each RP is independently is selected from the group consisting of optionally substituted Ci-Cs
aliphatic and optionally substituted C1-Cs haloaliphatic;
nis 0,1, 2, or 3;
mis0,1,2,3,or4.

[GE6]  In some embodiments, present disclosure includes s compound of formula (Lap

IPTS/116663047.1
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R1
_N
Ry A

(%3

A

(I_a),

or a pharmaceutically acceptable salt or N-oxide thereof, wherein R!, R* and m are defined above
and described in classes and subclasses herein.
FBETE  Insome embodiments, present disclosure includes g compound of formula (Bb):
R?
O

o -
H

YT A

L N/)

(we

(I_b)a

or a pharmaceutically acceptable salt or N-oxide thereof, wherein R!, R%, R?, and m are defined

above and described in classes and subclasses herein.

[0E8] In some embodimenis, pregent disclosurs includes a compound of Formuls (11}
a

OR Ra)n
<!

Y

O R2
Xy A
(R I =)
x),

or a pharmaceutically acceptable salt or N-oxide thereof,

6
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wherein

Ais -C(H)=or -N=

R? is sclected from the group consisting of -NHz, -NO2 -OR?, -O(CH2):3R? -C(O)OR?, -
C(O)N(R?)2, optionally substituted Ci-Ce aliphatic, and optionally substituted 5-9-membered
heteroaryl;

each R? is independently selected from the group consisting of halogen, -CN, -OR?, -N(R?);, -NO2,
optionally substituted C1-Cs aliphatic, optionally substituted Ci-C¢ haloaliphatic, -C(O)R?, -
C(O)OR?, and -C(O)N(R*)z;

each R* is independently selected from the group consisting of halogen, -CN, -OR?, -N(R?),, -NO3,
optionally substituted C1-Cs aliphatic, optionally substituted C;-Cs haloaliphatic, -C(O)R?, -
C(O)OR?, -C(O)N(R?)2, optionally substituted phenyl, optionally substituted 3-7-membered
heterocyclyl and optionally substituted 5-9-membered heteroaryl;

each R’ is independently selected from the group consisting of deuterium and halogen;

each R? is independently is selected from the group consisting of hydrogen, optionally substituted
C1-Cs aliphatic, optionally substituted C;-C¢ haloaliphatic, optionally substituted 3-7-
membered heterocyclyl, optionally substituted 5-9-membered heteroaryl, -C(O)R®, and -
C(O)OR?Y;
optionally, two instances of R? are taken together with the nitrogen on which they are attached

to form optionally substituted 3-7-membered heterocyclyl or optionally substituted 5-9-
membered heteroaryl;

each R? is independently is selected from the group consisting of optionally substituted Ci-Cs
aliphatic and optionally substituted C1-Cs haloaliphatic;

nis0, 1, 2, or 3;

mis 0,1, 2, 3, or4; and

pis 0,1, 2, or 3.

(#4191 In some smbodiments, present disclosurs includes a compound of Fornmula (1)

IPTS/116663047.1
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O R2
AC XA
(R J
1D,

or a pharmaceutically acceptable salt thereof,
wherein
Ais -C(H)=or -N=
R? is selected from the group consisting of -C(O)OR?, -C(O)N(R?),, optionally substituted C1-Cs
aliphatic, and optionally substituted 5-9-membered heteroaryl;
each R? is independently selected from the group consisting of halogen, -CN, -OR?, -N(R%),, -NOz,
optionally substituted Ci-Cs aliphatic, optionally substituted C1-Cs haloaliphatic, -C(O)R?, -
C(O)OR?, and -C(O)N(R?)z;
each R* is independently selected from the group consisting of halogen, -CN, -OR?, -N(R?),, -NOx,
optionally substituted Ci-Cs aliphatic, optionally substituted C1-Cs haloaliphatic, -C(O)R?, -
C(O)OR?, -C(O)N(R?)2, optionally substituted phenyl, optionally substituted 3-7-membered
heterocyclyl and optionally substituted 5-9-membered heteroaryl
each R? is independently is selected from the group consisting of hydrogen, optionally substituted
C1-Cs aliphatic, optionally substituted C1-Cs haloaliphatic, -C(O)R® and -C(O)OR®;
optionally, two instances of R® are taken together with the nitrogen on which they are attached
to form optionally substituted 3-7-membered heterocyclyl or optionally substituted 5-9-
membered heteroaryl;
each R® is independently is selected from the group consisting of optionally substituted Ci-Cs
aliphatic and optionally substituted C1-Cs haloaliphatic;
nis 0,1, 2, or 3;
mis0,1, 2,3, or4.

[0 In some embodiments, present disclosurs includes a compound of formuls (Hay

IPTS/116663047.1
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OMe

R2
XA
(R L J
(IT-a),

or a pharmaceutically acceptable salt or N-oxide thereof, wherein R?, R*, and m are defined above

and described in classes and subclasses herein.

(3211  In some embodiments, the present disclosure includes s compound of Formulas 31
a

OR/£R3)n
7

x>

o R2
QL _NA
<
<;§2 | pqﬂ‘J
(m),

or a pharmaceutically acceptable salt or N-oxide thereof,

wherein

Ais -C(H)= or -N=;

one of Q! and Q? is -N(R%- or -S- and the other is -C(H)=;

R? is selected from the group consisting of -C(O)OR?, -C(O)N(R?),, optionally substituted C;-Cs
haloaliphatic, and optionally substituted 5-3-membered heteroaryl;

each R3 is independently selected from the group consisting of halogen, -CN, -OR?, -N(R?),, -NO»,
optionally substituted Ci-Cs aliphatic, optionally substituted C1-Cs haloaliphatic, -C(O)R?, -
C(O)OR?, and -C(O)N(R?)2;

each R? is independently is selected from the group consisting of hydrogen, optionally substituted
C1-Cs aliphatic, optionally substituted C1-Cs haloaliphatic, -C(O)R® and -C(O)OR®;
optionally, two instances of R? are taken together with the nitrogen on which they are attached

9
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to form optionally substituted 3-7-membered heterocyclyl or optionally substituted 5-9-
membered heteroaryl;
each R® is independently is selected from the group consisting of optionally substituted C1-Cs
aliphatic and optionally substituted C:-Cs haloaliphatic;
nis 0,1, 2, or 3;
mis0,1, 2,3, or4.

(03] In seupe embodiments, present disclosure inchndes a compound of formouls (TH-al) or (-

gl
OR? OR?
(o) R2 O R?
S XA A
I 7 7
S P
(I-al) (I1-a2),

or a pharmaceutically acceptable salt or N-oxide thereof, wherein R? and R? are defined above and
described in classes and subclasses herein.

[823] In some embodiments, present disclosure includes a compound of formuls b1 or (-

B2):
OR? OR?®
o R? o R?
P S
A e
(I-b1) (ITI-b2),

or a pharmaceutically acceptable salt thereof, wherein A, R?, and R? are defined above and

10
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described in classes and subclasses herein.

Rl
19241 In some embodiments, R’ is selected from the group consisting of halogen optionally
substituted Ci-Cs allyl, optionally substituted €-Ce alkoxy, optionally substituted :-Cs
haloalkoxy, -C{OIR? and -COYOR® In some embodiments, B! is sclected from the group
consisting of optionally substinmed Ci-Cs alkoxy, optionally substituted C1-Cs haloaloxy, -
CMR® and -C{OYOR®, In some embodiments, B is optionally substituted C-Cs alkoxy, In some
embodiments, B is -OMe. In some embodiments, B! {s -C{OYOR®. In some embodiments, R is

C{OH0OMe.

R? and R*’

{425] In some embodiments, B? is selected from the group consisting of hydrogen, optionally
substituted {1-Cs aliphatic, optionally substituted C1-Ce haloaliphatic, -C{OYR? and -COYOR* In
some emhodiments, R* is selected from the group consisting of -COMOIR®, -CIN(R™y;, optionally
substituted 1-Us aliphatic, and opticnally substifuted 5-%-mombered heteroaryl. In zome
embodiments, R? is selected from the group consisting of -C{O0OR?, -COMNR ), optionally
substituted $1-Us haloaliphatic, and optionally substituted 3-%-meombered heteroaryl;

[326] In some embodiments, R? is selected from the group consisting of optionally substituted
£1-Ce aliphatic, optionally substituted Ci-Cs baloaliphatic, -CHOR® and -C{ONORA

(3271 In some embodiments, R? and B are taken together with the nifrogen on which they are
stiached to form optionally substituted 3-7T-wembered heterooyvelyl or optionslly substituted 5-9-
membersd heteroaryl,

9281 In some embodiments, B? and B are taken together with the nitrogen on which they are

attached o form o optionally sobstituted 5-%-membered heteroaryl,

10291 Insome embodiments, R is -C{OYOR® In some embodiments, B2 is -C(OYOR®, and R® of
R2is Ci-Cs aliphatic. In some embodiments, R is -COYORY, and R® of R? {5 C1-Cs alkyl. Insome
embodiments, RY is -C{00OMe.

[338] In some embodiments, R? is -C{OINHR?, In some ombodiments, B? is -C{ONHRE, and
R* of R is U aliphatic. In some embodiments, R® is ~C(ONHR?, and R® of R? is Ci-Cy alkyl.
In sorne embodiments, R? is -C{OMNHMe.

11
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{6311 In some embodiments, R is optionally substituted S-membered heteroaryl. [n some
cmbodiments, R is optionally substituted S-membored heteroaryl comprising 1-3 heteroatoms
selovted from the group consisting of O, N, and 5. In soine embodiments, R is optionally
substitited 5-membered heteroary] comprising 1-3 nitrogen stoms. In some embodiments, B? is
optionally substiiuted oxazolyl or optionally substituted pyrazolyl.

{033} o some smbodiments, B is optionally substituted C1-Cs aliphatic, In some embodiments,

R? is C1-Ce substituted with 1-7 jostances of fume. o some embodiroents, B is -CFs.

R3

(331 In some embodiments, each each R® is independently selected from the group consisting
of halogen, -CH, -OR? -N{R%p, -MNO., optionally substituted Ci-Cs aliphatic, optionally
substituted C1-Us haloaliphatic, -COMR® -CHNORA, and -CHONNEY:,

R4

{634} In some smbaodiments, each R® is independently selected from the group consisting of
halogen, -UN, -ORY, -N{R™ -NO», optionally substituted C1-Cs aliphatic, optionally substifuted
1-C¢ haloaliphatic, -C{OMRP, -C{OYORE, -COONHEY, optionally substituted phenyl, optiovally

substituted 3-7-membered hoterooyelyl and optionally substituted 5-9-membered botercaryl

R®
FB3%]  In some erpbodiments, cach B* is independently is selected from the group consisting of
bydrogen, optionally substitited C;-Cs aliphatic, optionally substituted 1-Cs haloaliphatic,
opticnally  substituied 3-7-membered hetorocyelyl, optionally spbstitfuted 3-%-membered
heteroaryl, ~C{OMR®, and -C(OYOR®; opticnally, two instances of R®* gre taken together with the
nitrogen on which they are attached to form optionally substituted 3-7T-membered heterocyelyl or
optionally substituted 5-%-pembered hetoroaryl, In some ernbodiments, cach B® is independently
is selected fromn the group consisting of hydrogen, optionally substitnted C-Ce aliphatic,
optionally substituted Ci-Cs halosliphatic, ~C{OMR® and -C(OYOR®; optionally, two instances of R®
gre taken together with the nitvogen on which they are gtisched to form opiionally substituled 3-7-
membered  hoterocyelyl or optionslly  substimiod  5-%-mombered  belorcaryl. In some
embodiments, R” is optionally substituted C-Cy aliphatic. In some erpbodiments, R is optionally
substituted C-Cs stkyl In some ambodiments, R® is optionally substitoted methyl

12
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Rb
1036} In some embodiments, cach RY is independently optionally substituted C:-Cs aliphatic. In
somie embodirments, cach R° i independently optionally substimited Ci-Cs alkyl  In some

ermbodiments, R® is independontly optionally substitiied methyl

m, and n
371 In some embodiments, nis G, 1. 2, or 3. In some cmbodiments, nis 1, 2, or 3. In some

cmbodiments, mis 8, |, 2, 3, or 4. In soine embodiments, mis 1, 2, 3, or 4.

Compounds

(38! In some embodiments, compmunds of the present disclosore includes those frony Table 1.

Table 1
NO. Structure
N
N*
Cl
N

13
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or a pharmaceutically acceptable salt thereof.

Definitions

133%F The term "aliphatic” or "aliphatic group”, as used herein, means a straight-chain (i.e,
unbranched) or branched, substituted or unsubstituted bydrocarbon chain that s completsly
saturated or that coptains one or more units of unsaturation, or @ monocyclic hydrocarbon or
bicvelic bydrocarbon that is compleiely saturated or that contains one of more unils of
unsaturation, but which is not aromatic {(also referred to herein as "carbocycle” "cyclosliphatic” or
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"eyekoalleyl™), that has a single point of attachment to the rest of the molecule. Unless otherwise
spocificd, aliphatic groups contain 1-6 sliphatic carbon atoms. In some embodiments, aliphatic
groups contain 1-3 aliphetic carbon atoms. [n other embodiments, aliphatic groups oontain -4
agliphatic carbon atoms. In siill other embodiments, aliphatic groups contain 1-3 aliphatic carbon
atons, and in yet other embodiments, aliphatic groups contain 1-2 aliphatic carbon atoms. In some
ermbodiments, "cycloaliphatic” {or “ocarboeycele™ or “carbooyelyl” or "oycloalkyl™) refers fo 2
monocyelic £5-Cs hydrocarbon that is completely saturated or that contains one or more units of
unsaturation, but which is not aromatic, that has g single point of attachment to the rest of the
molecule. Sultable aliphatic groups include, but are not limited to, linear or branched, substituted
or unsubsetituted alkyl, allenvl, alloynyl groups and hybrids thereof such as {eveloallopDalkyl,
{cyeloalkenyhialkvl or {evcloalloyDalkenyl
[3481 The term "alkyl” refers to g straight or branched slkyl group. Exemplary alkyi groups are
methyl, ethyl, propyl, isopropyl, butyl, iscbutyl, and fers-butyl
(341} The term "halogen” means ¥, CL Br.or L
3421 The term "aryl” used alone or a3 part of a larger woiety as in "aralloyl”, "aralkoxy”, or
“aryilowyatkyl”, refers to monooyelic and bicyclic ring systems baving a otal of fve o fourtsen
ving members, wherain at least one ring in the system is aromatic snd wherein each ving in the
system coniains three to seven ring members. The term "aryl” may be used interchangesably with
the term "aryl ring”. In certain embodiments of the present disclosure, ParvI® refers to an aromatic
ring sysieny which includes, but not Hmited to, phenyl, biphenyl, naphthyl, anthracyl and the like,
which may bear one or more spbsiituents. Also mcluded within the scope of the term "arvl™, as it
iz used heorein, is a group in which an aromatic ring 18 fused to one or more non-aromatic rings,
such as indanyl, phthalimidyl, nephthimidyl, phenanthridinyl, or tetrabydronaphihyl, and the hke.
[#3431 The terms "heteroaryl” and "heteroar-®, used slone or as part of a larger moisty, e.g.,
"hetercaratkyl”, or "heteroaralkoxy”, refer to groups having 5 to 18 ring atoms, preforably 5, 6, or
& ring atoms; having &, 14, or 14 7 slecirons shared in 3 cyclic array; and having, in addition io
carbon atoms, from one to five hetereatoms. The term "heteroatom™ refers to nitrogen, oxygen, or
sutfur, and includes any oxidized form of pitrogen or sulfur, and any quaternized form of g basic
nitrogen. Heteroaryl groups include, withont Hmitstion, thienvl, furanvi, pyrrobvl, imidazobyl,
pyrazolyl, triazelvl, totrswolyl, oxazclyl, isoxazolyl, oxadiazobyl, thiazolyl, isothiazolyl
thiadiazolyl, pyridvi, pyridazinyl, pyrimidiny], pyrazinyl, indolizinyi, purinyl, naphthyridingl, and
32
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pteridinyl. The terms "heteroaryl” and "heteroar-", as used herein, alse include groups in which a
hetoroaromatic ving is fused to one or more aryvl, cyolealiphatic, or hetorooyelyl rings, whore the
radival o point of attachment is on the beteroaromaetic ring. Nonlimiting examples include indolyl,
isoindolyvl, benzothionyl, benrofuranyl, dibenzoloranyl, indazaolvl, benzimidarolvl, benzthiazolyvl,
guinolyl, isoquinolyl, cimolinyl, phthalazinyl, goinszolinyl, guinoxslinyl, 4H-quinolizinyl,
carbazolyl, sacridinyl, phenazinyl, phenothiazinvl, phenoxazinyl, teirabydroquinolinyl,
wirahydroisoguinolinyl, and pyridof2,3-bl-Ld-oxazin- 3{(4H}one. A heteromryl group wmay be
mono- o bicvelic, The term "hetercaryl” may be used interchangeably with the torms "heteroaryl
ring”, "heteroarvi group”, or "heteroaromatic”, any of which terms include rings that are optionally
substitoted. The term “hetercaralkyl™ refers to an alkyl group substituted by a heteroaryl, wherein
the alkyl and betercaryl portions independenily are optionally substitnied.

(3441 As used herein, the ferms "heterocyele”, “heterocyelyl”, "heterocvehe radical”®, and
“heteroovelic ring® are used interchangeably and refor o a stable 5- to T-membered monocyclic or
7-10-mermbered bicyelic heterooyclic molety that is etther satursted or partially unsaturated, and
baving, in addition to carbon atoms, one o more, proferably one to four, heteroatoms, as dofined
above, When used in reference to 2 ring atom of a heteroeyele, the oo "nitrogen” nclodes a
substituted nitrogen. As an example, in a satursted or partially unsatipsied ring having 0-3
heterostoms selected from oxygen, sulfiy or nitrogen, the nitrogen may be N (as in 3,4~ dihydro-
2H-pyrrolyl), NH {(as in pyrroliding!), or "NR (@8 in TV-sobstituted pyrrolidinyt). A heterocyclic
ring can be attached 1o its pendant group 2 any heterostony or carbon atom that vesults in 2 siable
structure and any of the ring atoms can be optionally subsititided. Examples of such satwrated or
partially unsaturated heteroevelic radicsls  include, without limitation, tetrebydrofuranyl,
tetraliydrothiophenyl pyrrolidinyt, piperidinyl, pyrrobinyt, tetrahydroguinolingd,
tetrahydreisequinelinyi, decshydroguinolinyd, oxarzclidinyl, piperazinyl, dioxanyl dioxclanyl,
digzepinyl, oxgrepinyl, thiszepinyl, morpholinyl, and guinuclidinyl. The terms “hetersovele”,
“heterocyvelyl”, "heterocyelyl ring”, "heterccoyclic group”, "heterocyclic moiety™, and "heterocyclic
radical”, are vsed interchangeably herein, and also include groups in which a heteroccvelyl ring is
fused o one or more arvi, heterparyl, or cyclealiphatic rings, such as indolinyl, 3H-indeolvl,
chromanyl, phenanthridinyl, or tetrahydroguinolinyl, where the radicsl or point of atiachment is
onn the hetorooyelyl ring, A hetercoyelyl group may be mono- or bicyclc., The torm
"heterocyclylalioyl” refers to an alkyl grovp substitted by a heterpoyelyl, wherein the alky] and
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heteroeycelyl portions independently are optionally substituted.

FB45F  As used heroin, the torm "partially unsaturatod” refors to a ring moioty that inchudes at Jeast
ong double or triple bond. The torm "partially unsaturated” is intended to encompass rings having
miuitiple sites of unsaturation, but is not intended (o inchude aryl or heteroaryl moietics, as hersin
defined.

[B46]  As described herein, compounds of the invention may contain “optionaltly substituted”
moigtios. In general, the torm “substituted”, whether procedoed by the lerm “optionally™ or not,
means that one or more hyvdrogens of the designated molety are replaced with a suitable
suhstituent. Unless otherwise indicated, an “optionally substituted” group may have a sutiable
substitnent st each substitutable position of the group, and when more than one position in sy
glven structore may be substituted with more than one substitoent selecied From a specified
group, the substituent may be either the same or different ai every position. Combinations of
substituents envisioned by this invention are preferably those that resuli in the formation of
stable or chemiteally feasible compounds. The term “stable”, a3 used berein, refers to compounds
that are pol substantially altered when subjected to conditions to allow for their production,
detection, and, in certain embodimenis, thelr recovery, purification, and use for one or more of
the purposes disclosed herein,

(471 Suitable monovalent subsatitoents on a substitetable carbon sfom of an “optionally
substituted” group are independently halogen; —8Fs, —(CH iR, —(CH0.0R; —O{CHz .
sB2,  O{ CH Yo s C{OHOR ——{CH b sCH{OR o) ——{CHa o 4S8R, —4{TCHz)o«Ph, which may be
substituted with 27 —{CHz)o J3(CHo)e 1 Ph which may be substitoted with B2, L He=={"HPh,
which may be substitoied with B2, —{CHz b O{CH e -pryridyl which may be substituted with
Reg Dy e O e N5 e CH 3o 4N - {CHJo a DRSYIONRS; - NRSCE IR - (CHzlo.
SPHROCONR? o —PRC(SINR? 2 —{(CHeaN{RICOHOR, —NRANESCOR;, —
MNRSNRYCOINR? 3; —N{EINROYC(GHOR;, —(CHo oo CORs; —C8R, —(CHo e
SC{OYORe - {CH OB, - {CHDo O OSIR e 35 A U Ha o QOONRe, - OC{O M CH e
aSEe, SCEISRY —(CHho S TORe —(CHD0 o C{OMNER 2, —CEINRS o) —C{8)8R"; —
SCERe, —{CHIoOCOINRe o) —CON{ORSRY; — SO0 —COYWHRCIOMR; —
CONORRR, —{CH2Joa8ER; —(UH 48 (0RR; —{CHo o aS{0RORY, —(CHalod 3RO BB —
S{ORNR” 2; —{(CH2lo4S(OR —S{OHNRIR, — MRS NRe 5 —MNRIS(ORR —

N{ORZIRE; - COTHINRS 30 - BYORR - P{IIR® 25 - OF(CHR® 25 - DFONOR ) $IRS 53 n
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{€ s straight or branched alkviens){3--N{R); or —{Ciq straight or branched alkylene)C{{H0
N{R"1, whorein cach R° may be substituded as defined below and is independently hydrogen, Co
s alipbatic, —CHaPh, —O{CHz ko1 Ph, —CH2-(5-6 membered heteroaryl ring), or a 5-6-
membered saturated, partially unsaturated, or arvl ring baving $-4 heteroatomms independently
selected from nitrogen, oxygen, or sulfur, o, notwithstanding the definition above, two
independent occmrronces of Be, taken together with thelr intorvendng atomds), forre g 3-12-
mermnbered saturated, partially unsaturated, or aryl mono- or bicyelic ring baving -4 beleroatoms
independently selected from nitrogen, oxygen, or sulfly, which may be substituted as defined
below.

(348! Suitable monovalont substitucnts on K° {or the ring formed by taking two independent
peomrrences of B together with thely inlervening atoms), are independently halogen, —38Fs, —
{CH2302R%, -fhaloR™), —{CH2eoOH, —{CHoOR®, —{CH20:CH{OR  ; —OhaloR®), —
R, —Na, ~—{CHzleC{OR®, —{CHele o CIOMW0H, —{CH o C{OHYOR®, —(CHz028R%, —
{CHonaSH, —(CH2DoaNHz, —(CHoaNHR®, —{(CHpaNR? 5, —NG;, —8iR® 5, —O8iR% 5,
—CENSRY, —{Cia siraight or branched alkylene¥C(OHOR®, or —SER” wherein each R° is
unsubstittded or whers preceded by “halo” is substituted only with one or more halogens, and is
independently selected from G aliphatic, —CHLPh, —O{TH304Ph, or 8 5-6-membered
saturated, partially unsaturated, or aryl ring having 0-4 heteroatoms independently selocted from
nitrogen, oxveen, or sulfur, Sultable divalent substitpents on a saturated carbon stom of

R inchude =0 and =5,

[48]  Suitable divalent substituenis on 3 saturated carbon stom of an “optionally substituted”
group include the following: ==, =l wmNDRE,, mhNNHOOWRS, weNNHCOOR®,

=PSSO RRE, =NR*F, =NORY, —O{C{R* 00—, o —S{C{R*: 328, wherein each
independent ocouwrrence of R* is selected from hydrogen, T sliphatic which may be substitated
ag defined below, or an unsubstituled 5-6-membered saturated, partially wosaturated, or aryl ring
having (-4 heteroatoms independently selected from nitrogen, oxygen, or sulfur Suttable
divalent substituenis that are bound o vicinal substitutable carbong of an “optionally substituted”
group include: —OG{CR*: 10— wherein sach independent oocurrence of R¥ is sclected from
hydrogen, Cres aliphatic which may be substitnted as defined below, or an unsphstituted 5-6-
membered saturated, partially unsaturated, or aryl ring having 04 beleroatoms independently
selected from nitrogen, oxygen, or sulfun
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(S8 Suitable substitients on the aliphatic group of R* include halogen, —8Fs, —R®, -
{haloR™}, —OH, —OR®, —O{haleR®), —CN, —C{OYOH, —C{O0OR®, —NH,, —NHR®, —

NET 3, or —NQO2, wherein cach B is unsubstituied or where precoded by “hale” is substituted

only with one or more halogens, and 18 independently Ci.4 aliphatic, —CH:Ph, —O{CHz)s-1 Ph.
or g 3-6-membered saturated, partially unsatorated, or aryl ring having §-4 heterogtoms
independenily selected from nibrogen, oxygen, or sulfun

(6517 Suitable substitnents on g substituiable nitrogen of au “optionally substituted” group
include —RT, —NR',, —COR', —COWORT, —COCIOM!, —C{OWCHCOWR', —S(OnE’,
—S{ORNRT 2, —S{OWNRDRT, —CEMRT 5, —COTHINRT 2, or —N{RNSORRT, wherein each

RT is independently hydrogen, O aliphatic which may be substituted ag defined below,

unsubstituted —OPh, or an unsubsiituted 3-6-membered saturated, partially vosatorated, or aryl
ring having 04 heteroatoms independenily selected from mitrogen, oxygen, or sulfur, or,
notwithstanding the definition zbove, two independent occorrences of RY, taken together with
their intervening atom{s) form an wsebstituted 3-1Z-mmembered saturated, partially unsaturated,
or aryl mono- or bicyclic ring having 0-4 heterostons independonily selected from niirogs,
oxygen, or sulfur

[352] Suoitable substituents on the aliphatic group of RY are independenily halogen, —8Fs, —
R®, ~fhaloR®y, —OH, —OR", —OfhaloR®), —ON, —C{OOH, —C{{NOR®, N, —NIHR?®,
—NR" 2, or —N{};, whersin cach R® is unsubstituted or whers preceded by “hale”™ is substituted
only with one or more halogens, and is independently O aliphatic, —CHPh, —O{CH2)0.1Ph,
or 8 3-6-membered saturaied, partially unsaturated, or aryl ring having -4 heterostoms
independently selected from nitrogen, oxyegen, or sulfur

(3531 As used herein, the torm “"pharmacentically acceptable salt™ refers to those salts which are,
within the scope of sound medical judgment, suitable for use in contact with the tissues of humans
and lower animals without undue toxicity, frritation, allergic response and the Hke, and are
commensurate with & ressonable benefivrisk ratio. Pharmaceutically acceptable salts are well
known in the art. For example, 8. M. Berge of al., describe pharmaceutically accepiable salts in
detail in J. Pharmaceutical Scisnces, 1977, 66, 1.1%, incorporated herein by reference.
Pharmaceutically acceptable salis of the compounds of this disclosure include those derived from
suitable inorganic and organic scids and bases. Examples of pharmaceutically acceptable, nontoxic
acid addition salts are salts of an amine group formed with inorganic acids such as hydrochloric
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acid, bydrobromic acid, phospheric acid, sulfuric acid and perchloric acid or with organic acids
such as acetic acid, oxalic acid, maleic acid, fartaric acid, cilric acid, succinic scid or malonic seid
or by using other roethods used in the art soch as ion exchange. Other phanmaceutically acoeptable
salis inchude gdipate, alginate, ascorbgtie, aspariats, bonzenssulionale, benzoate, bisuliate, borate,
butyrate, camphorate, camphorsulibnate, ciirate,  ovelopentsnepropionate,  digluconste,
dodecyisulfaie, cthanesulfonate, formoate, fumarate, glucobeptonate, glvesrophosphate, ghiconate,
bemisulfate, beoplavoate, hexancate, hydioicdide, Z-hydrexy-sthanesulfonate, lactobiongte,
laciate, laorate, lauryvl  sulfate,  mslate, maleate, malonzie, methancsulfonute, 2-
naphthalenesubfonate, nicotingte, nitrate, oleate, oxalate, pahmitate, pamoate, pectinate, persulfste,
Z-phenvipropionate, phosphate, pivalate, propiongte, stegrate, succinate, sulfste, tartrate,
thiooyapale, p-toluenesulfonate, undecanoste, valerate salts, and the like.

(3341 Salis dertved from appropriate bases include alkali metal, alkaline carth metal, amvmonium
and N{Cyaalkylia salts. Representative alkall or altkaline carth metal salts inchude sodium, Hthinm,
poiassium, caloium, roagnesium, snd the hike. Furtber pharmaceutically acceptable salfs inchude,
when appropriste, nontoxic anmunonium, gualsrnary mmmoniun, and amine cations formed using
counterions such as halide, bydroxide, carbowviate, sulipte, phosphate, nitrate, lowerallyd
subfonate and aryl selfonate.

FBSS]  As used hersin, "N-oxide” refers to the oxide of the nilrogen stom of 8 nitrogen-containing
heteroaryl or heterooyele. Meoxide can be formed in the presence of an oxidizing sgent such as e
chloroperbenzoic acid or hyvdrogen peroxide. M-gxide refers {0 an amine oxide, also known as
amine-N-oxide, and is 8 chemical compound that contains N-O bond.

(56 Combinations of substittenis and variables envisioned by this disclosure are only those
that result in the formstion of stable compounds, The term "stable”, as used herein, refers
compounds which possess stability sufficient io allow mamufacture and which maintaing the
infegrity of the compound for & sufficient period of time o be useful for the purposes detailed
herein {e.g.. therapeutic or prophyviactic administration o a subject).

{3571 The recitation of s listing of chemical groups in any definition of & variable herein includes
definitions of that variable as any zingle group or combination of lsted groups. The recitation of
an embodiment for a variable herein includes that embodiment a5 any single embodiment or in
combination with any other smbodiments or portions thereof,

{388] The compounds of the discloswre mav contain one or muwe chiral centers and, therefore,
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exist as stereoisomers. The term “sterenisomers” when used herein consist of all enantiomers or
disstoroomers. Those compounds may be designated by the symbels "+ “(-),” “R” or *8,”
depending on the conBiguration of substitoents around the storeogenis carbon atorn, but the skilied
gritsan wiil recognize that 2 structure may denote a chiral centoer implicitly. The present disclosure
cncompasses various sterecisomers of these compounds and mixtures thereof.  Mixtures of
enantiomers or digsiereomers may be designated “(£)"” in nomenclature, but the skilled artisan will
recognize that a structure may denote g chiral conter iropliciily,

(35917 The compounds of the disclosure may contain one or more double bonds and, therefore,

exist as geometric isomers resubling from the arrangement of substituents saround a carbon-carbon

described herein. Substituents around a carbon-carbon double bond are designated ag belng in the
“E27 or “E” comfiguration wherein the torms ©77 and “F” gre used in accordance with TUPAC
standards. Unless otherwise specified, structures depicting double bonds sncompass both the “E”
and “Z7 isomers. Substituents around a carbon-carbon double bond alteratively can be referred
to as “cis” or “rans,” where “cis” represents substituents on the same side of the dooble bond and
“trans” represents substituents on opposite sides of the dooble bond.

B68] Compounds of the disclosure may contain a carbooyclic or heteroeyelic ring and therefore,
exist as geometric isomers resulting from the arrangement of substituenis arcund the ring.
Substituents around a carbooyelic or heterooyclio ring may also be reforred o as “ois” or “trans”™,
where the ferm “cis” represents substituents on the same side of the plane of the ring and the term
“irans” represents substituenis on opposite sides of the plane of the ring.  Mixtures of compounds
wherein the substituents are disposed on both the same and opposite sides of plans of the ring are
designated “cisfirans.”

[B6l] Individual enanticmers and dissteriomers of compounds of the present disclosure can be
prepared synthetically from commercially available starting materials that contain asymimetric or
stevepgenic centers, or by preparation of racemic mixtures followed by resclution methods well
known to those of ordinary skill in the art. These methods of resclution are exemplified by {1}
attachment of a2 mixture of enantiomers (o a chiral auxiliary, separation of the resulting mbxture of
diasiersomers by recrysigilization or chromatography and libergtion of the optically pure product
from the auxiliary, (2) salt formation emploving an optically active resolving agent, (3) direct
separation of the mixture of optical enanticmers on chiral liguid chromatographic colwmms or {4}

38
IPTS/116663047.1

CA 03216785 2023-10-25



Aty 2022/228549°- MBI-012WO3 PCT/CN2022/090291

kinetic resolution using stereoselective chemical or enzrymatic reagenis. Racemic mixtares can
also bo rosolved into their component enantiomers by well known methods, such as chiral-phaso
hguid chromatography or crystallizing the compound in & chival solvent,  Stercosclective
synthoses, a chemical or enzymatic reaction in which a single reaciant forms an noogusl mixture
of stereoisomers during the crestion of a new stereccenter or during the ransformation of a pre-
existing one, are well known in the art. Stereoselective syntheses encompass both enantio- and
diastereoseloctive wansformations, and may involve the use of chiral guxiligries, For gxamples,
see Carrgira and Kvaemeo, Classics in Stereoselective Symthesis, Wiley-YVCH: Weinheim, 2009,
[062] Additionally, the present disclosure contemplates tautomers of the compounds as drawn
herein.

(3637 The form "biclogical sample”, as used herein, ineludes, without limitation, cell culiures or
gxtracts thereof, biopsied maierial obtaimed fom g maromal or exiracis thereol, and blood, saliva,
uring, feces, semen, tears, or other body flhuide or extracts thersof. Examples of such purposes
include, but are not limited to, blood fransfusion, orgsn transplantation, biologicsl specimen
stovage, and biological assays.

64l Asused herein, 8 "therapeutically effective amount” means an amount of 8 substance (s.2.,
a therapeutic agent, composition, and/or formmalation that elicils a desived hiological response. Tn
some embodiments, 3 therapeutically effective amount of 2 subsiance i8 an amound that is
sufficient, when administered as part of a dosing regimen to 2 subject suffering from or susceptible
to a disease, disorder, and/or condition, {0 weat, diagnoss, prevend, and/or delay the onset of the
disease, disorder, and/or condition. As will be appreciated by those of ordinary skill in this art, the
effoctive amount of s substance may vary depending on such factore as the desived bislogical
endpoint, the substance o be delivered, the target cell or tissue, sic. For sxampls, the effective
amount of & provided compound in a formulation to treat a disease, disorder, and/or condition is
the amount that slleviates, ameliorgtes, relieves, inhibits, prevents, delays onset of, reduces
severity of and/or reduces incidence of one or more symiptoms or features of the disease, disovder,
and/or condition. {

[065]  Asused herein, the terms “treatrpent,” "reat,” and "treating” refer 1o partially or completely
alleviating, inhibiting, delaying onset of, ameliorating and/or relieving a disorder or condition, or
ong or morg symptorms of the disorder or condition, as described hersin, In some embodiments,
treatment may be administered after opne or more svinptoms have developed. In zome
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embodiments, the {erm "reating” includes halting the progression of a disease or disorder. In other
cmbodiments, troatment may be administered in the absonce of symptoms. For example, treatment
may be adiministored to a soscoptible individual prior to the onset of symyptoms (0.8, in hght ol s
history of symptoms and/or in light of gonetic or other susceptibility factiors). Trealiment may also
be continned after symptoms have resolved, for example to prevent or delay their recorrencs. Thus,
in some embodiments, the torm "reativg” inchudes preventing relapse or recumence of o disease
or disorder.

(3661 The term “patient”, as used herein, means an animal, preferably a maommal, and most
preforgbly g human.

(8671 The termn “pharmaceutically acceptable carvier, adinvant, or vehiele” vefors o a non-toxic
carrier, adjuvant, or vehicle that does not destroy the pharmacological activity of the compound(s)
with which i is formuladed. Pharmaceutically acceptable cammers, adiuvants or vehicles thal may
be used in the compositions of the compounds disclosed herein include, bot are not limited o, ion
exchangers, alumina, aheminum stearate, lecithin, seruro proteins, such as human servm albomin,
buffer substances such as phosphates, glyeine, sorbic acid, potassion sorbate, partial ghveeride
mixtures of satvrated vegetable fatty acids, water, salls or electrolytes, such as protamine sulfate,
disodivn hydrogen phosphate, potassinm hydrogen phosphate, sodiom chloride, #ine salts,
colloidal silica, magnesium irisilicate, polyvinyl pyrrolidone, celluloge-based subsiances,
polvethylene glyeol, sodinm  carboxymethyicelhilose, polvacrylates, waxes, polyethylene-
polvorypropyiens-block polvimers, polyethylens glyveol and wool fat

3681 A “pharmaceutically scceptable dervative” means any non-toxic salt, ester, salt of an esier
or other derivative of 8 compound of this disclosure that, upon administration to 8 recipiont, is
capable of providing, either divectly or indirectly, a compound of this disclosure or an inhibitorily
active metabolile or residue thereof

6% The expression “dosage unit form” as used herein refers 1o 8 physically discrete unit of
agent appropriate for the patient to be treated. it will be understond, however, that total daily usage
of compounds and compositions of the present discloswre will be decided by the atiending
physician within the scope of sound medical judgment Specific effective dose level for any
particular patient or organism will depend upon & variety of factors inchuding disorder being treated
and severity of the disorder; activity of specific compound cmploved; specific composition
eroployed; age, body weight, general health, sex and diet of the patient; time of administration,
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route of admunistration, and rate of excretion of a specific compound emploved; duration of
treatment; druogs used in combination or coincidental with a specific compeound cmploved, and lke

factors well known in the medical arts,

Alternative Embodiments

Y81 Ip ap aliernative embodiment, compounds described herein may also comprise one or move
isciopic substitutions. For example, hydrogen may be *H {D or deuterium) or *H (T or witiom);
carbon may be, for example, °C or "C; oxvgen may be, for example, *0; nitrogen mav be, for
example, PN, and the like. In other ernbodiments, a particular isotope {eg., “H, PC, ", 0, or
1y can represent at least 196, at least 5%, at least 1096, at least 15%, &t least 20%, at least 25%,
at least 30%, at least 35%, at least 40%, at least 45%, at least 30%, at lzast 60%, st least 6539, at
least 70%, at least 75%, at least R0%, at least 83%, at least 90%, at least 95%, at least 999, or at
foast 99.9% of the total isoiopic abundance of an element that ocoupies a specific site of the

cornpound.

Pharmaceutical Compositions

(73] In some embodiments, the present disclosure provides & composition gomywising a
ecormpound of Formula {1 and a pharmaceutically acceptable carnier, adjovant, or vehicle. In some
embodiments, the amount of compound I compositions contemplated herein is such that i
effective to measurably troat & disease or disorder in a bislogical sample or in g patient. In cortain
cmbodiments, the amount of compound in compositions of this disclosure is such that is effective
e toessurably treat a disease or disorder in g biological sample or in g patient. In ceriain
embodiments, a2 composition contemplaled by this disclosure is formulated for administration o s
patient in need of such composition. In some embodiments, a composition contemplated by this
disclosure is formualated for orsl adminisiration to g patient.

§72  In zome cmbodiments, compositions of the present disclosure may be adminisiered orally,
parenigrally, by inhalation spray, topieally, rectally, nasally, buccally, vaginally or via an implanied
reservoir, In some preferred embodiments, compositions are administered orslly, intraperitoneally
or intravenously, In some embodimnents, sterile injectable fornms of the compositions comprising

one or more compounds of Formula (1) may be agueocns or oleaginous suspension. in some
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embodiments, suspensions may be formulated according to techniques known in the art using
suttable disporsing or wetling agonts and suspending agents. in some cmbodiments, storile
injectable preparation may alse be a sterile injociable solution or suspension in 3 pon-toxic
parentorally acceplable diluent or solvent, for exarnple s 3 sslution m 1.3-bulapedicl. In some
embodiments, among the accepieble vehicles and solvents that may be emploved are water,
Ringer's solution and iscionic sodivm chloride solution, In some ombodiments, additional
exarmyles include, but are not Homdted o, stertle, fixed oils are conventionally emploved as g solvend
or suspending medium,

(#7731 The term “parenteral” as ueed herein ncludes subontaneous, intravenous, intranusceynlar,
intra~-grifcolar, intre-syonovial, indrasternal, intrathecal, intrabepatic, intralesionsl and indracranial
injgction or infusion techuiques.

[874] Pharmacentically acceptable composiiions comprising one or more compounds of Formmula
{1y may be orally adminictered in any orally acceptable dosage form including, but not limited to,
capeules, fablefs, agoeous suspensions or solobions. In sorne embodiments, carriers used include
factose and corn starch. Lubricating ageuts, such as magnesiiun stearsts, are also typically added.
In some smbodiments, usefd diluents include laciose and deied comsiarch, In some embodiments,
when aguecns suspensions are requived for oral ose, an active ingredient is combined with
emuigifying and suspending agents. In some embodiments, certain sweetening, flavoring or
coloring agents may alzo be added.

F751 Alternatively, pharmaceutically acceplable composilions comprising a compound of
Formulda (I} may be administered in the form of supposiioriss for rectal adminigiration. These can
be prepared by mixing the agont with a suiisble non-irritating excipiont that is splid at room
temperature but Haoid at recial tempereture and therefors will melt in the rectum to relsase the
drug. Such materials inclnde cocoa butter, besswax and polvethyiene glveols,

{761 Pharmaceutically acceptable compositions comprising a compound of Formula () may
also be administered topically, especially when the farget of treatment ingcludes areas or organs
readily accessible by topical application, including diseasss of the eve, the skin, or the lower
intestinal tract. Suitable topical formulations are readily prepared for sach of these areas or organs.
In some embodiments, pharmaceutically acceptable coropositions may be formulated in a suitable
cintment containing the active component suspended or dissolved in one or more carriors. Carriers
for topical administration of compounds of this disclosure include, but are not Hmited to, mineral
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oil, hguid petrelatum, white petrolatum, propvlene glycol, polvoxyethylene, polyoxypropylene
compound, omulsifving wax and water. Alternatively, provided pharmacoutically accopiablo
compositions can be formulated in a suitable lotion or cromin containing the active componcnts
suspended or dissolved in one or more pharmaccutically accepiable carriers. Suitable carriers
inchade, but are not limited to, mineral oil, sorbitan monostearate, polysorbate 60, cetyl esters wax,
petearyl aloohol, 2-cctyldodecanol, bensyt alochel and water,

(#7771 Pharmacoutically acceplable pompeositions comprising a compound of Formula {4 may
alse be adminisiered by nasal acrosol or inhalation. Such compositions are prepared according to
techniques well-known in the art of pharmaceutical formulgtion and may be prepared as solutions
in saline, emploving bensyl aleohol or other suitable preservatives, shsorption promoters fo
enhance bloavailability, Buorecarbons, and/or other conventional solubilizing or dispersing agents.
(78] In some embodiments, an amount of g compound of the present disclosure that may be
combined with the camier materiale to produce a composition in 3 single dosage form will vary
depending wpon the host treated, the particular mode of administration. Prefergbly, provided
compositions should be formudated so that a dosage of between 0.01-100 wgfog body weight/day

of the inhibitor can be administered 1o a paticnt receiving these compositions,

Methods of Using Compounds of the Present Disclosure

IR Inosome embodiments, the present disclosure provides a method for treating o lessoning
the severity of a disease or condition associated with coll proliferation in a patieont comprising the
step of admunistering o said patient o composition according io the present disclosure.

(80T The torm “discase or condition associated with cell prolifeoration™, as used herein meoans
any diseass or other deleterions condition in which cell proliferation s known to play a role.
Accordingly, another embodiment of the present disclosure relates {0 ireating or lessening the
severity of one or more diseases in which cell proliferation is known 1o piay a8 role. In some
embodiments, a disease or condition associated with cell proliferation is cancer.

P81 In some embodiments, administration of a compound of the present disclosures vesults in
arrest of mitosis or change in DNA content.

3821 In some embodiments, administration of a compound of the present disclosure results in

arrest of mitosiy., In some embodiments, mitotic amrest is defined as a 10-100% reduction in
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mitosis. In some embodiments, mitotic arrest is defined as g 20-1009% reduction in mitosis. In
some embodiments, mitotic arrcst is defined as a 30-100% roduction in mitosis. In some
embodiments, matotic srrest is dofined as 5 40-100% reduction in putosis. In some embodimoents,
mitotic grrest is defined as a 50-160% reduction in mifesis. In some embodiments, mitolic amrest
ig defined as a 60-100% reduction In mitosis, In some embodiments, mitotic arrest 18 defined as a
TO-100%6 reduction In mitosis. In somne embodiments, mitotic arrest s defined as a 80-100%
reduction in mitosis, In some smbodiments, mitotic arrest is defined as a 90-100% reduction in
mitosis. In some embodiments, mitotic arrest is defined a8 a 100% reduction in mitosis,

[3831 In some embodiments, administration of a compound of the present disclosure resulis in
change in DNA content. In some embodiments, change of DMA content is induction of polyploidy,
(841 In soroe embodiments, compounds and compositions, according o g method of the present
disclosure, may be adminstered wsing any amount and any route of admimisiration effective for
treating or lessening the severity of cancer. The exact amount required will vary from subiject to
subject, depending on the species, age, and general condition of the sobisct, severity of the
infoction, particular agent, Hs mode of admdoistration, and the like. Compounds of the presend
disclosure are preferably formulated in Josage unit form for ease of admindstration and uniformity
of dosage.

[B8S]  In some embodiments, cancer is selected from the group consisting of hung cancer and
breast cancer. In some smbodiments, cancer is lung cancer. In some embodiments, tung cancer
is non-small cell hing cancer. In some embodiments, non-small cell lung cancer is fung
adenocarcinoma. In some embodiments, cancer 15 breast cancer. In some embodimenis, breast
canger i manumary cancer. In some embodiments, breast cancer is breast adenocarcinoms,

386} In some embodiments, pharmsceutically acceptable compositions of comprising
compounds of the present disclosure can be admunisiered to humans and other animals orally,
rectally, parenterally, intracisternally, intravaginally, infraperitoneally, topically {as by powders,
cintments, or drops}, buccally, as an oral or nasal spray, or the like, depending on the severity of
infection being ireated. In censin smbodiments, compounds of the present disclose may be
administered orally or parenteraily at dosage levels of shout 6.01 mg'ke 1o about 30 mg'ks and
preferably from about 1 mg'ke o about 25 mygke, of subject body weight per day, one or more
times a day, to obiain desived therapeutic effect.

871 In some embodiments, one or more additiona] therapeutic agents, may also be adminigtered
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in comsbination with compounds of the present disclosure. In some embodiments, a compeound of
the prosont disclosurs and ong or more additional thorspoutic agents may be adminisiered as part
of a pltiple dosage regime.  In soimne embodiments, s compound of the present disclosure and one
or meore additional therapeutic agents may be administered may be adminisiered simultansously,
sequentially or within a period of time. In some ombodiments, 2 compound of the present
disclosure and one or more additional therapentic agenis may be administered within fve hows of
one another. In some embodiments, 2 compound of the present disclosure and ong o meore
additional therapeutic agonts may be administored within 24 hours of one another.  In some
embodiments, g compeound of the present disclosure and one or more additiona! thergpeutic agents
may be administered within one week of one another,

[088] In some embodirpents, a compound of the present disclosure and oue or meore additional

therapeutic agents mayv be formulaied ito a single dosage form,

Exemplification
General Methods
(0891 Tinless stated otherwise, all the chemicals required for synthesis were purchased from
commercially available suppliers and used without firther purification. 'H NMR specira was
determined with s Bruker Avance 1400 at 400 My LC-MS analysis was performed on 2
platform equipped with Agilent LO-MS 1260-6110 or Agilent LO-ME 1260-6120, using a Waters
X Bridge C18: 80mm x 4.6 mm x 3.3 wm column. Flash column chromatography was conducied
with silica gel (200-3080 mesh, Qingdao Haiyvang Chemical Co. Ltd., China}. Anslytical and
preparative TLC analysis were performed on GFZ584 silics gol plates {Yantat Hangyou Inc,, China}.
Unless otherwise noted, reagents and all solvenis are analytically pure grade snd were obtainsd
commercially from vendors such as Chron Chemical or Energy-Chemical.
28] Abbrevistions: TLC: Thin Laver Chromstopraphy, EA: Fthyl Acetate, PE: Petroleum
Hiher, BMF: N N-dimethviiormamide, THY: Hetrahydrofuran, BCRM: Dichloromethane, BIFEA:
N MN-diisopropylethviamine,
DMAP: 4-dimethylaminopyridine

Example 1. 4-(3-methyl-5-(1H-pyrazol-1-yl)phenoxy)quinoline-6-carboxamide
(Compound 1):
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N=

o] cl :3 N

N_/ KoCO3 O O N\\>

HoN X ., S
H 115 C N 1

93] 4-4-chloroguineline-S-carboxamide (103 3wg, 8.5mmol, 1.02g), 3-methyl-5-( Hpyrazol-
I-yphenol (130.5wg, £.75mmeol, 1.5eg) andioC0: (276mg, 2.0mmol, 4eq) were added 1o 8
round-bottom fask with a magoetic barg, then 3 ml DMF was added as solvent. The reaction vessel
was evacusted and backfilled with No three times and protected with g balloon of Ny, The resction
mixture was heated at 115 °C for at least 12h with vigorous stiming. The cooled solution was
diluted with 20 ml efhyl acotste and washed with brine. The organic phase was dried over
ahydrous NaxS0¢ and concentrated in vacuum. The residue was purified by silica gel flash
chromatoegraphy to afford the product as 2 white solid. (156mg, vield = 90.6%, purity = 93.2%96)
TLC Ryr= 0.4 (DCM/MeOH = 20/1)

MS (ESIY): m/z = 345.10 (M+1)

1H NMR: (400 MHz, DMSO-d6) § 8.93 (d, J = 1.9 Hz, 1H), 8.79 (d, J = 5.2 Hz, 1H), 8.58 (dd, J
=2.6, 0.6 Hz, 1H), 8.36 (s, 1H), 8.29 (dd, J = 8.8, 2.0 Hz, 1H), 8.10 (d, J = 8.9 Hz, 1H), 7.76 (d, J
= 1.8 Hz, 1H), 7.74 (q, J = 1.1 Hz, 1H), 7.66 (t, ] = 2.3 Hz, 1H), 7.59 (s, 1H), 7.11 (p, J = 0.9 Hz,
1H), 6.82 (d, J=5.2 Hz, 1H), 6.56 (dd, J =2.6, 1.7 Hz, 1H), 2.45 (s, 3H).

Example 2. 4-(3-chloro-5-(1H-pyrazol-1-y)phenoxy)quinoline-6-carboxamide
(Compound 2):
Ci

N=
o Cl ;3 /©\ N

Cl N_/ K,CO4 o) o) N\\\>
H,N N, —
DMF, N HzN =
N7 d 2 _
H NZ 2

115 C

(4821 d-chloroguinoline-G-carboxamide (103.3mg, (.5mmol, 1.0:q) , 3-chiore-3-{ 1 H-pyrazal1-
vhiphenol (117mg, 0.6mmel, 1.2¢g) and KzCGs (276mg, 2.0mmol, 4eg) were added to a round-
bottom flask with a magnetic bar, then 3 mil DMFE was added as solvent. The roaction vessel was
gvacuated and backfilled with Ny three times and protecied with a balloon of Nz The reaction
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mixiure was heated at 115 °C for at least 12h with vigorous stirring. The coocled solution was
dilutod with 20 mi othyl acetate and washed with bring. The organic phase was dried owor
anbydrous NazBOs and concentrated in vacuwm, The residue was murificd by silica gel flash
chromatography to afford the product as 2 while solid. {168mg, viold = 87.7%, purity = 97.8%)
TLC Ry=0.25 (DCM/MeOH = 20/1)

MS (EST"): m/z = 365.20 (M+1)

Example 3. (R)-4-(3-methoxy-5-((tetrahydrofuran-3-yl)oxy)phenoxy)quinoline-6-
carboxamide (Compound 3)

O/

o cl /©\ Oj
O O.. K,COs Q o o
H,N N, Q
N H 115 C N

[923] 4-chloroguinoline-6-carboxamide  {(1033mg,  O05mmel, 1.0eq), (B}-3-methoxy-5-

{{tetrahydroforan-3-vDoxyiphenol (210mg, L.Onunol, 2.0eq) and X000 (F76mg, 2.0mmol, 4og)
were added to g round-bottom Hask with a magnetic bar, then 3 mi DMF was added ag solvent.
The reaction vessel was evacnated and backfilled with No three times and protected with & balloon
of M. The reaction mixiure was heated at 113 °C {or at least 125 with vigorous stitring. The cooled
sofution wag dilsted with 20 md ethyl acetade and washed with brine. The organic phase was dried
over anbydrous MNapSOs and concentrated in vacuum. The residue was purified by silics gel flagh
chromalography o afford the product as a2 white solid, {138mg, vield = 72.6%, purity = 97.6%)
TLC Rf=0.2 (PE/EA=1/8)

MS (EST"): m/z = 381.40 (M+1)

TH NMR: (400 MHz, DMSO-d6) 6 8.82 (d, J= 1.9 Hz, 1H), 8.71 (d, J= 5.2 Hz, 1H), 8.27 (s, 1H),
8.20 (dd, 1=8.8, 2.0 Hz, 1H), 8.00 (d, ] = 8.8 Hz, 1H), 7.50 (s, 1H), 6.71 (d, J=5.2 Hz, 1H), 6.46
(t, 7=2.1 Hz, 1H), 6.44 (t,J=2.1 Hz, 1H), 6.41 (t, J=2.2 Hz, 1H), 3.81 — 3.75 (m, 2H), 3.74 (1,
J=1.8 Hz, 1H), 3.70 (s, 3H), 3.73 — 3.63 (m, 2H), 2.22 — 2.03 (m, 1H), 1.97 — 1.85 (m, 1H).

Example 4. 4-(3,5-di(1H-pyrazol-1-yl)phenoxy)-7-methoxyquinoline-6-carboxamide

(Compound 4)
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CN N=
o cl XN Ni} B

K2003 O O N \\\)

H2N AN + —
~o N o2
H 115 C ~o NZ 4

(6941 4-chloro-7-methoxyguinoline-6-carboxamide {142mg, G6mmeoel, 1.0eq), 3,5-di(1H-
pyrazel-1-yliphenol (203mg, 8.%mmel, 1.52q) and RO (33 Img. 24mmel. deg) were added to
a round-bottom flask with 3 magnstic bar, then 3 mi DMF was added as solvent. The reaction
veesel was evacuated and backfilled with N; three times and protected with g balloon of Nz, The
reaction mixture was heated at 115 °C for at least 12h with vigorous stirring. The cooled solution
was diluied with 20 mi ethyl acetate and washed with brine. The organic phase was dried over
snhydrous MNaxSOy and concentrated in vacuum, The residue was purified by silica gel flash
chromatography to afford the product as a white solid, (77mg, vield = 85.5%, purity = 91.7%)
TLC Rys= 0.4 (DCM/MeOH = 20/1)
MS (ESI"): m/z=427.10 (M+1)
TH NMR: (400 MHz, DMSO-d6) 6 8.67 (d, J = 1.4 Hz, 2H), 8.66 (s, 1H), 8.63 (d, J = 2.6 Hz, 2H),
8.30 (t, J=2.0 Hz, 1H), 7.88 — 7.78 (m, 1H), 7.75 (d, I = 1.7 Hz, 2H), 7.69 (d, J = 2.0 Hz, 2H),
7.50 (s, 1H), 6.75 (d, J = 5.3 Hz, 1H), 6.54 (dd, J = 2.6, 1.7 Hz, 2H), 3.99 (s, 3H).

Example 5. 4-(3-chloro-5-(1H-pyrazol-1-yl)phenoxy)-7-methoxyquinoline-6-carhoxamide
(Compound 5)
Cl

N/
O Cl Cl I\’I/
KoCO
o Y meedbed
DMFN
~ = 2
O N H 115°C

f08]  d-chloro-7-methoxyguinoline-G-carboxamide (11%mg, 0. 53mmol, §.0eq), I-chloro-5-{1H-
pyrazoil-T-yDphenol {11 7mg, O.6myool, 1.2eqg) and KoCOs (276mg, 2.0rmmeol, 4eq) were added o
z round-bottom fask with a magnetic bar, then 3 mi DMF was added as solvent. The reaction
vessel was evacuated and backfilled with Ny three times and protecied with a balloon of M. The
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reactinn mixture was heated at 115 °C for at least 12h with vigorous stivring. The cooled solution
was diluted with 20 mi othyl scetate and washed with brine. The organic phase was dried ovor
anbydrous NaxBOs and concentrated in vacuwm, The residue was murificd by silica gel flash
clhromatography to afford the product as 2 while solid. {175mg, viold = 88.6%, purity = $7.2%)
TLC Ry= 0.5 (DCM/MeOH = 20/1)

MS (EST"): m/z = 395.30 (M+1)

Example 6. 7-methoxy-4-(3-methoxy-5-((tetrahydrofuran-3-yl)oxy)phenoxy)quinoline-6-

O/
Q ;

(o Cl (o] o /i)
H,N S 7 \Q 12COs i i >

~ — g 2

O N H 115 C ~ N7

o)

carboxamide (Compound 6):

6

(#9261 4-chloro-7-methoxyguinoline-S-carboxamide (11%mg, 8.5mmeoel, 1.0eq), 3-methoxy-3-
{Gtetrshydroforan-3-vhoxyiphenol (210mg, 1L.0ouncl, 2.00q) and KOO G76mg, 2.0mmol, 4}
were gdded w3 round-bottom Hask with a magnstic bar, then 3 mi DMF was gdded as solvent.
The reaction vessel was evacoated and backfilled with No three times and protected with a balloon
i P2, The reaction mixiure was beated at 113 °C for at least 12b with vigorous stitring. The cooled
solution was dihsed with 20 md ethyl acetate and washed with brine. The organic phase was dried
over anbydrons NaxSOs and concentrated in vacmem,. The residue was purified by silica getl flagh
chromatography to afford the product as 2 white solid. (205mg, vield = 999, purity = 93.9%)
TLC Rf= 0.45 (DCM/MeOH = 20/1)

MS (ESI"): m/z =411.50 (M+1)

'H NMR: (400 MHz, DMSO-d6) 6 8.69 (d, J = 5.2 Hz, 1H), 8.67 (s, 1H), 7.86 (s, 1H), 7.75 (s,
1H), 7.52 (s, 1H), 6.63 (d, J = 5.2 Hz, 1H), 6.50 (t, J = 2.1 Hz, 1H), 6.47 (p, J = 2.2 Hz, 2H), 5.06
(ddt, 1 =6.3, 4.1, 1.8 Hz, 1H), 4.04 (s, 3H), 3.88 — 3.82 (m, 2H), 3.81 (q, J = 1.5 Hz, 1H), 3.76 (s,
3H), 3.73 (dt, J= 8.3, 4.2 Hz, 1H), 2.20 (dtd, T = 13.4, 8.2, 6.2 Hz, 1H), 2.03 — 1.92 (m, 1H).

Example 7. 4-(3,5-dimethoxyphenoxy)quinoline (Compound 7)
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O/
K2CO3 = |
DMF N
130 C

087 4-bromogquinolineg (104mg, 0.5mmol, 1.0eg) , 3,5-dimethoxyphenol (92.4mg, U.6mmol,
1.2eq) and KoC(: (138myg, Immol, 2eq} were added to 2 round-bottom flask with a magnetic bag,
then 3 mi DMF was added as solvent. The reaction vessel was evacuated and backfilled with Ny
three times and protected with a balloon of Na. The reaction mixture was hested at 130 °C for at
least 12h with vigorous stirring. The cooled solution was difuded with 20 ml othyl acciate and
washed with brine. The organic phase was dried over anhydrous NapS0a, and concentrated in
vacuo. The residoe was purified by silica gel flash chromatography to afford the product a5 a2 white
solid. (111mg, vield = 79.3%, purity = 9990}

TLC Ry=0.3 (PE/EA =2/1)

MS (ESI*): m/z =282.50 (M+1)

H NMR : (400 MHz, CDClsz-d) & 8.72 (d, J = 5.2 Hz, 1H), 8.36 (ddd, J = 8.4, 1.5, 0.6 Hz, 1H),
8.14 (dt, J =8.5, 0.9 Hz, 1H), 7.79 (ddd, ] = 8.5, 6.9, 1.5 Hz, 1H), 7.61 (ddd, J =8.2, 6.8, 1.2 Hz,
1H), 6.70 (d, J = 5.2 Hz, 1H), 6.42 (t, ] = 2.2 Hz, 1H), 6.37 (d, J = 2.2 Hz, 2H), 3.81 (s, 6H). 13C
NMR: (101 MHz, DMSO) 8 161.59, 160.54, 155.57, 151.45, 149.21, 130.16, 128.78, 126.29,
121.40, 120.63, 104.72, 99.25, 97.85, 55.51.

Example 8. Methyl 3-methoxy-5-(quinolin-4-yloxy)benzoate (Compound 8):

O/
Br 0 O o<
AN - 0~ K;COs = |
+
7 DMF, S

H 130 C

i398] 4-bromoguinoline {(104mg, 0.5mmmol, 1.0eq) . methyl 3-hyvdroxy-5-methoxvbenzosie

{10%mg, 0.6mmol, 1.2eq} and KoCO; (138mg, Tomel, 2eg) were added to a round-bottom flask
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with a magnetic bar, then 3 mi DME was added as solvent. The reaction vessel was svacnated and
backfilled with N: throe times and protected with a balloon of Na. The reaction mixture was hoated
at 130 °C for at foast 12h with vigorous stivring. The cooled solution was diluted with 20 mi ethyl
acetate and washed with brine. The organic phase was dried over anhydrous MNaxS504, and
concentrated in vacuo, The residue was purified by silica gel flash chromatography to afford the
product as g white solid. (112mg, vield = 72.59%, puniy = 98.6%)

TLC Ry=0.33 (PE/EA = 3/1)

MS (ESI*): m/z=310.80 (M+1)

TH NMR: (400 MHz, DMSO-d6) & 8.72 (d, ] = 5.1 Hz, 1H), 8.27 (ddd, J = 8.3, 1.5, 0.7 Hz, 1H),
8.05 (dt, J=8.4, 1.0 Hz, 1H), 7.83 (ddd, J = 8.5, 6.9, 1.5 Hz, 1H), 7.65 (ddd, = 8.3, 6.9, 1.2 Hz,
1H), 7.40 (dd, J=2.4, 1.3 Hz, 1H), 7.31 (dd, J=2.2, 1.3 Hz, 1H), 7.23 (t, J = 2.3 Hz, 1H), 6.73 (d,
J=5.1Hz, 1H), 3.84 (d, J = 6.0 Hz, 6H). 13C NMR: (101 MHz, DMSO) 8 165.16, 160.96, 160.21,
155.25, 151.43, 149.29, 132.47, 130.29, 128.82, 126.49, 121.37, 120.65, 113.04, 111.64, 105.21,
55.87,52.44.

Example 9. 3-methoxy-5-(quinolin-4-yloxy) benzoic acid (Compound 9):

~N
0
~o
OH
0 O
O ~ LiOH

=

= —_— -« |
N I EtOH/H,0 N

328 Methyl 3-msthoxy-5-{quinolin-4-vloxy} benroade (30 mg, §.162 mmol, 1.0 eg) and LiOH
{204 mg, 0485 mmol, 3.4 el were added to a round-bottom Hask with 2 magnetic bar. Then 0.6
mi BtOH and 0.3 ml HaO were added as solvent. The reaction mixturs was stuved overnight. When
methyl 3-methoxy-3-{guinclin-d-yioxyibenzoate was consumed, the pll of reaction mixiure was
adiusted to 7 and some while solid formed, which was flicred and dricd o give the product withont
fourther purification. {42 mg, vield == 87.8%, purity = 999}

MS (ESI): m/z =296.40 (M+1)

1H NMR: (400 MHz, DMSO-d6) § 9.05 (d, J = 6.4 Hz, 1H), 8.57 (dd, J = 8.5, 1.2 Hz, 1H), 8.51
(d,J=8.6 Hz, 1H), 8.21 (ddd, J = 8.5, 7.0, 1.3 Hz, 1H), 8.05 — 7.89 (m, 1H), 7.50 (p, J = 1.3 Hz,

2H), 7.39 (t, T = 2.3 Hz, 1H), 7.05 (d, T = 6.4 Hz, 1H), 3.86 (s, 3H). 13*C NMR: (101 MHz, DMSO)
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6 167.29,166.37,161.54, 153.89, 147.09, 140.19, 135.18, 134.84, 129.65, 123.42, 121.31, 120.71,
114.26, 113.90, 112.17, 105.23, 56.52.

Example 10. 3-methoxy-N-methyl-5-(quinolin-4-yloxy)benzamide (Compound 10):

0/
H
Br o O (o) ~
-~ N~ K;CO
P DMF N
N o
H 130 C

(288  4-bromogquiveline {104mmg, 0.5mmel, 1.8eq)  3-bhydroxy-S-methoxy-N-methylbenzamide
£90.5mg, 0.5mmel, 1.0eq) and K200 (138mg, lromol, Zeq) were added 1o a round-botiem tlask
with a magnetic bar, then 3 il DMME was added as solvent. The reaction vessel was evacnated and
backfilled with No three fimes and protected with a balloon of Na. The regction mixture was heated
at 130 °C for at {cast 12h with vigorous stirring. The cocled sohution was diluted with 20 mi cthyl
acetate and washed with brine, The organic phase was dried over anhydrous NaxSQOs, and
concentrated in vacuo. The residue was purified by silica gel flash chromategraphy to afford the
product as a white solid. (127 9mg, vield = 8394, purity = 99%%}

TLC Ry= 0.2 (DCM/MeOH = 40/1)

MS (EST*): m/z = 309.40 (M+1)

H NMR: (400 MHz, DMSO-d6) & 8.74 (d, J = 5.1 Hz, 1H), 8.52 (q, J = 4.5 Hz, 1H), 8.30 (dd, J
= 8.4, 1.4 Hz, 1H), 8.09 — 8.04 (m, 1H), 7.84 (ddd, J= 8.5, 6.9, 1.5 Hz, 1H), 7.67 (ddd, J = 8.2,
6.9, 1.2 Hz, 1H), 7.40 (dd, J = 2.4, 1.4 Hz, 1H), 7.30 (t, J = 1.7 Hz, 1H), 7.10 (t, ] = 2.3 Hz, 1H),
6.73 (d, J = 5.1 Hz, 1H), 3.85 (s, 3H), 2.77 (d, J = 4.5 Hz, 3H). 13C NMR: (101 MHz, DMSO) §
165.64, 161.31, 160.91, 155.48, 151.98, 149.75, 137.86, 130.78, 129.32, 126.98, 121.87, 121.17,
111.79, 110.67, 109.93, 105.62, 56.26, 26.75.

Example 11. 4-(3-methoxy-5-(trifluoromethyl)phenoxy)quinoline (Compound 11):
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O/
O/©\CF3
K2C03 = |
DMF N
130 C

(361} 4-dwomoquincline (104mpg, 0.53mmol, 1.0eq) , 3-methoxy-S-{triflucromethyliphonol
{96mg, 0.5mumeol, 1.0eq) and KoC0: (138mye, Immol, 2eq) were added 1o a round-bottom flask
with & magnetic bar, then 3 mi DMF was added as solvent. The reaction vessel was ovacuated and
hackfilled with Nz three Himes and protected with a balloon of Na. The reaction nvxture was heated
at 136 °C for at least 17h with vigorous stivring. The cocled solution was dituted with 20 mi othyl
acetate and washed with brine. The organic phase was dried over anhydrous NaeS(0s, and
concentrated in vacuo. The residue was punified by silica gel flash chromatography to afford the
product as g white solid. {92mg, vield = 57.7%, purity = 99%

TLC R,=0.2 (PE/EA =4/1)

MS (ESI*): m/z =320.10 (M+1)

1H NMR: (400 MHz, DMSO-d6) 6 8.75 (d, J = 5.1 Hz, 1H), 8.29 (dd, J = 8.4, 1.4 Hz, 1H), 8.10
—8.03 (m, 1H), 7.84 (ddd, J = 8.4, 6.8, 1.5 Hz, 1H), 7.67 (ddd, J = 8.2, 6.9, 1.2 Hz, 1H), 7.25 (s,
3H), 6.76 (d, J = 5.1 Hz, 1H), 3.87 (s, 3H). 13C NMR: (101 MHz, DMSO) & 161.89, 160.58,
156.11, 151.96, 149.79, 132.44, 132.12, 130.80, 129.32, 127.00, 121.87, 121.10, 111.25, 110.12,
108.94, 105.65, 56.61.

Example 12. 4-(3-methoxy-5-(1H-pyrazol-1-yl)phenoxy)quinoline (Compound 12):
O/

DMF
130 C

(5621 4-bromogquinoline (104myg, O5mmol, .0eqy , 3-meothoexy-5-(IH-pyrazol-1-yDphenol
{95myg, 0.5mwmol, L.0eqg) and KoC0s (138mg, lmmol, 2eq} were gdded to a round-bottom flask
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with a magnetic bar, then 3 mi DME was added as solvent. The reaction vessel was svacnated and
backfilled with N: throe times and protected with a balloon of Na. The reaction mixture was hoated
at 130 °C for at foast 12h with vigorous stivring. The cooled solution was diluted with 20 mi ethyl
acetate and washed with brine. The organic phase was dried over anhydrous MNaxS504, and
concentrated in vacuo, The residue was purified by silica gel flash chromatography to afford the
product as g white solid. (134mg, vield = 84.49%%, purity = 99%4}

TLC Ry=0.2 (PE/EA=2/1)

MS (ESI*): m/z =318.40 (M+1)

TH NMR: (400 MHz, DMSO-d6) & 8.74 (d, ] = 5.1 Hz, 1H), 8.62 (d, J = 2.6 Hz, 1H), 8.32 (dd, J
= 8.4, 1.4 Hz, 1H), 8.07 (d, J = 8.4 Hz, 1H), 7.84 (ddd, J = 8.4, 6.8, 1.5 Hz, 1H), 7.75 (d, I = 1.6
Hz, 1H), 7.68 (ddd, J=8.2, 6.9, 1.2 Hz, 1H), 7.45 (t, J=2.1 Hz, 1H), 7.41 (t,J =2.0 Hz, 1H), 6.86
(t,J=2.2 Hz, 1H), 6.83 (d, J = 5.1 Hz, 1H), 6.55 (dd, J = 2.6, 1.7 Hz, 1H), 3.87 (s, 3H). 13C NMR:
(101 MHz, DMSO) & 162.08, 160.88, 156.26, 152.00, 149.76, 142.34, 141.76, 130.77, 129.32,
128.73, 126.96, 121.91, 121.16, 108.67, 105.64, 104.75, 103.40, 101.90, 56.38.

Example 13. 5-(3-methoxy-5-(quinolin-4-yloxy)phenyl)-3-methyl-1,2,4-oxadiazole

(Compound 13)
o/
Br N/\<\l O /N
o) / '\/?”
N ~ d KQCO3 ©\2E =
_
N? * DMF, N
H 130 C

[163] <4-bromoguinoline {184mg, 0.5mmeol, 1.0eq} , 3-methoxy-3-{3-methyl-1.2 4-oxadiazol-5-
yhphenol (103mg, 0.5mmol, 1.0eg) and KoU0: (138myg, loumol, 2eq) were added to a round-
bottom flask with g magnetic bar, then 3 ml DMF was added ss solvent. The reaction vessel was
evacusted and backfilled with My theee times and protected with g balloon of Nz The reaction
mixture was heated at 130 °C for at least 12h with vigorous stirting. The cooled solution was diluted
with 20 md ethyl scetate and washed with brine., The organic phase was dried over anlyydrous
Max¥Ohs, and concentrated in vacuo. The residue was purified by silica gel flash chromatography
to afford the product as a white solid. (158mg, vicld = 94.8%, purity = 83.5%)
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TLC Ry= 0.45 (PE/EA = 1/1)

MS (ESI*): m/z = 334.40 (M+1)

1H NMR: (400 MHz, DMSO-d6) § 8.75 (d, ] = 5.1 Hz, 1H), 8.29 (dd, J = 8.4, 1.4 Hz, 1H), 8.07
(d, T = 8.4 Hz, 1H), 7.84 (ddd, J = 8.5, 6.9, 1.5 Hz, 1H), 7.67 (ddd, J= 8.2, 6.9, 1.2 Hz, 1H), 7.51
(dd, T=2.4, 1.4 Hz, 1H), 7.47 — 7.42 (m, 1H), 7.26 (t, J = 2.3 Hz, 1H), 6.83 (d, J = 5.1 Hz, 1H),
3.89 (s, 3H), 2.40 (s, 3H). 13C NMR: (101 MHz, DMSO) & 174.26, 168.24, 161.95, 160.56, 156.38,
151.92, 149.75, 130.87, 129.28, 127.08, 126.36, 121.90, 121.19, 112.10, 111.84, 110.67, 106.04,
56.53, 11.67.

Example 14. N-(3-methoxy-5-(quinolin-4-yloxy)phenyl)acetamide (Compound 14)

Q i
Br o H o k
N -~ \g/ Cs,CO, p |
" + DMF ™\
H

o
130 C

[184] 4-bromoguinoling {124.8mg, . fmmol, 1.0eq) R MN-{3-hydroxy-5-
methoxyphenyliscetamide {80.5mg, 0.53mmeol, 1.02g) and CsaC05 (326mg, lmmol, 2eq) were
added to a round-bottom Hask with a magnetie bar, ther 3 mi DMF was added as solvent. The
reaction vessel was evacuated and backflled with No three times and proiecied with a balloon of
Nz The resction mixiure was hogted at 130 °C for at least 12k with vigorous stirring. The copled
solution was diluted with 20 mi ethyl acetate and waghed with brine. The organic phase was dried
over anhyvdrous Napx80,, and concentraied in vacuo, The residue was purified by silica gol flash
chromatography (o afford the product as a2 white solid. {141mg, vicld = 91.6%, puwrity = 99.52%)
TLC Rr=0.1 (PE/EA=1/2)

MS (ESTI*): m/z =309.40 (M+1)

TH NMR: (400 MHz, DMSO-d6) § 10.12 (s, 1H), 8.74 (d, J = 5.2 Hz, 1H), 8.28 (d, J = 8.3 Hz,
1H), 8.05 (d, J = 8.4 Hz, 1H), 7.89 — 7.79 (m, 1H), 7.66 (t, = 7.6 Hz, 1H), 7.15 (dt, J = 10.4, 2.0
Hz, 2H), 6.76 (d, J = 5.1 Hz, 1H), 6.61 (t, J = 2.3 Hz, 1H), 3.76 (s, 3H), 2.04 (s, 3H). *C NMR:
(101 MHz, DMSO) 8 169.13, 161.40, 161.01, 155.63, 151.91, 149.65, 142.13, 130.78, 129.23,
126.95, 121.91, 121.21, 105.62, 103.66, 102.32, 101.58, 55.89, 24.59.
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Example 15. dimethyl 5-(quinolin-4-yloxy)isophthalate (Compound 15)
o.__ 0O

~
o]
ch03 |
DMF N

130 C

\

[185]  4-bromoguinoline (135mg, D.6mmel, 1.02q) , Gimethyl S-hydroxyisophthalste {126mg,
B.6munol, Lieg) and KOO (33 1mg, 2 4mmol, dog) were added to a round-botiom flask with a
magnetic bar, then 3 ml DMF was added as solvent. The reaction vessel was evacuated and
backfilled with s thres times and profected with a halloon of M. The reaction mixtore was heated
gt 130 °C for at least 12h with vigorous stirring. The cooled solution was diluted with 20 mi ethyl
acetate and washed with brime. The organic phase was dried over anbydrous MNazSQs, and
concentrated i vaouo. The residoe was purified by silica gol flash chromatography to afford the
product as 3 white solid, (49mg, yvield = 24.23%, purity = 99%)

TLC Rr=0.2 (PE/EA =2/1)

MS (ESI"): m/z=338.30 (M+1)

1H NMR: (400 MHz, DMSO-d6) 4 8.75 (d, J = 5.1 Hz, 1H), 8.39 (t, J = 1.5 Hz, 1H), 8.29 (dd, J
= 8.4, 1.4 Hz, 1H), 8.08 (d, J = 8.4 Hz, 1H), 8.03 (d, J = 1.5 Hz, 2H), 7.86 (ddd, J = 8.4, 6.9, 1.5
Hz, 1H), 7.69 (ddd, J = 8.2, 6.9, 1.2 Hz, 1H), 6.81 (d, J = 5.1 Hz, 1H), 3.90 (s, 6H). 13C NMR:
(101 MHz, DMSO) § 165.05, 160.46, 155.26, 151.95, 149.85, 133.04, 130.97, 129.36, 127.22,
126.82, 125.92, 121.93, 121.18, 106.22, 53.23.

Example 16. 6-methoxy-4-(3-methoxy-5-(1H-pyrazol-1-yl)phenoxy)quinoline (Compound
17)
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cl O/©\N’N

N
/0 005 o \§>

-~ =

|
N DMF SN

130°C

[286] 4-chloro-G-mothoxyquinoling {87 2myg, 8.45nuwol, 1.02q) , 3-mathoxny-5-{1 H-pyrazol-1-
yiphenol (85.6mg, 8.45mmol, 1 .0eq) and K:CG; (124 2mg, 0.9mmol, 2eq) were added fo a round-
bottom flask with a magnetic bar, then 3 mi DMFE was added as solvent. The reaction vessel was
evacnated and backfilied with Na three times and protected with a balloon of N3, The reaction
mixture was heated at 130 °C for at least 12h with vigorous stirring. The cooled selution was diluted
with 20 mi ethyl acetate and washed with brine. The organic phase was dried over anhydrous
Ma:S0s, and concentrated tn vacuo. The residus was purified by silica gel flash chromalography
ter afford the product ax 2 white solid. (72mg, yvield = 46.83%, purity = 99%)

TLC Ry=0.45 (PE/EA=1/1)

MS (ESI*): m/z = 348.60 (M+1)

1H NMR: (400 MHz, DMSO-d6) & 8.62 (d, J =2.6 Hz, 1H), 8.58 (d, J =5.1 Hz, 1H), 7.97 (d, J =
9.2 Hz, 1H), 7.75 (d,J= 1.7 Hz, 1H), 7.57 (d, = 2.8 Hz, 1H), 7.48 (dd, J=9.2,2.9 Hz, 1H), 7.45
(t, J=2.1 Hz, 1H), 7.40 (t, J = 2.0 Hz, 1H), 6.85 (t, ] = 2.2 Hz, 1H), 6.79 (d, J = 5.1 Hz, 1H), 6.55
(dd, J = 2.5, 1.7 Hz, 1H), 3.93 (s, 3H), 3.87 (s, 3H). 13C NMR: (101 MHz, DMSO) § 162.06,
159.94, 157.83, 156.35, 149.23, 145.82, 142.32, 141.75, 131.02, 128.72, 123.11, 121.99, 108.67,
105.93, 104.74, 103.43, 101.83, 99.56, 56.37, 56.04.

Example 17. N-(3-methoxy-5-((6-methoxyquinolin-4-yl)oxy)phenylacetamide (Compound
18)

0
- o + g E/ K200 A =
N7 DMF ™N |

130 C
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(87 d-chloro-G-methoxyquineline  (87mg,  §.5nuncl, 18egy  , N-{G3-hydroxy-5-
methoxyphonyilacotamide (Blmg. 0.5mumel, 1.00g) and Ko (138me, 1.0nunocl, Zeg) wore
added to e round-bottom flask with & magnetic bar, then 3 mi DMEF was added as solvent. The
reaction vossel was evacuated and backiilled with N: theee times and protecied with o balloon of
Mz The reaction mixture was heated at 130 °C for at least 12h with vigorous stirring. The conled
solution was diluted with 20 ml ethy! aceiste and washed with brine. The organic phase was dried
over anhvdrous MNapS0s4, and concentrated in vacuo, The residue was purifisd by silica gel flash
chromatography to afford the product as & white solid, {128mg, vield = 78.9%, purity = 35.6%)
TLC Ry=0.2 (PE/EA=1/4)

MS (ESI*): m/z = 339.60 (M+1)

TH NMR: (400 MHz, DMSO-d6) & 10.10 (s, 1H), 8.57 (d, J = 5.1 Hz, 1H), 7.96 (d, J = 9.2 Hz,
1H), 7.53 (d, ] =2.9 Hz, 1H), 7.46 (dd, ] = 9.2, 2.9 Hz, 1H), 7.14 (d, J =2.2 Hz, 2H), 6.71 (d, J =
5.1 Hz, 1H), 6.60 (t, ] =2.2 Hz, 1H), 3.93 (s, 3H), 3.76 (s, 3H), 2.03 (s, 3H). 13C NMR: (101 MHz,
DMSO0) 3 169.11, 161.37, 160.03, 157.80, 155.72, 149.16, 145.77, 142.08, 130.98, 123.07, 122.03,
105.88, 103.73, 102.24, 101.62, 99.52, 56.01, 55.37, 24.58.

Example 18. 6-fluoro-4-(3-methoxy-5-(1H-pyrazol-1-yl)phenoxy)quinoline (Compound 19)
~
O

F . ~ KOs \\7
+
NZ ~ owE
H

130°C

11081 4-chloro-t-flucrogquincline (72.63mg,
viphenol {76.08mg, G4mmol, 1.0eqg) and KoCOs (110.56myg, ¢.8nunscl, 20q) wore added 10 &

Odmomol, 1.0eq) , 3-methoxy-3-(1H-pyrazoi-1-

round-bottom flask with 3 magnetic bar, then 3 rel DMF was added as solvent. The reaction vessel
was evacuated and backfilled with M three times and protected with a balloon of N2, The reaction
mixture was heated at 130 °C for at least 12h with vigorous stirring. The copled sohution was diluted
with 28 nd ethyi acetate and washed with bwine, The organic phase was dried over sphydrous
NazROs, and concenirated in vacuo. The residue was purified by silica gel flash chiromatography
to afford the product as a white solid. (72.6myg, vield = 34 2%, purity = 99%)
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TLC Ry= 0.35 (PE/EA = 1/1)

MS (ESI*): m/z = 336.40 (M+1)

H NMR: (400 MHz, DMSO-d6) & 8.72 (d, J = 5.1 Hz, 1H), 8.61 (d, J = 2.6 Hz, 1H), 8.13 (dd, J
=9.3, 5.4 Hz, 1H), 7.97 (dd, J = 9.5, 2.9 Hz, 1H), 7.82 — 7.70 (m, 2H), 7.45 (t, J = 2.1 Hz, 1H),
7.42 (t, J = 2.0 Hz, 1H), 6.92 — 6.80 (m, 2H), 6.55 (dd, J = 2.6, 1.8 Hz, 1H), 3.87 (s, 3H). 13C
NMR: (101 MHz, DMSO) & 162.07, 160.58, 155.98, 151.48, 146.94, 142.34, 141.76, 132.32,
128.71, 120.88, 120.63, 108.67, 105.97, 105.70, 105.47, 104.81, 103.48, 102.03, 56.38.

Example 19. N-(3-((6-fluoroquinolin-4-yl)oxy)-5-methoxyphenyl)acetamide (Compound
20)

F. : J\ \((P/ \g/ KoCO4 F >

DMF >N |

130 C
[38%] 4-chioro-S-fluoroquinoline {72.63mg, G4mmol, 1.0y .,  N-3-hydrony-5-
methoxyphenyliscetamide (72.48mg, O4dmmol, 1.0eq) and KoU0; (110.56meg, 0.8mmnol, 2eg)
werg agded o a round-bottor Hask with a magoetic bar, then 2 mi DMF was added as solvent.
The reaction vessel was evacuated and backfilied with Ny three tmes and protected with a balloon
of N, The reaction mixture was heated at 130 °C for gt least 12k with vigorous stirring. The cooled
solution was diluted with 20 mi ethyl acetate and waghed with brine. The organic phase was dried
over anhyvdrous Nap80,, and concentraied in vacuo, The residue was purified by silica gol flash
chromatography (o afford the product as a white solid. (65mg, vield = 49.8%, purity = 99%%)
TLC Rr=0.2 (PE/EA=1/4)
MS (ESI"): m/z =327.50 (M+1)
TH NMR: (400 MHz, DMSO-d6) & 10.11 (s, 1H), 8.71 (d, J = 5.2 Hz, 1H), 8.12 (dd, 1 = 9.3, 5.4
Hz, 1H), 7.93 (dd, J=9.5, 2.9 Hz, 1H), 7.74 (td, J = 8.8, 2.9 Hz, 1H), 7.15 (d, J = 2.2 Hz, 2H),
6.78 (d, J=5.1 Hz, 1H), 6.61 (t, J = 2.2 Hz, 1H), 3.76 (s, 3H), 2.04 (s, 3H). 13C NMR: (101 MHz,
DMSO0) 5 169.13, 161.39, 160.69, 159.00, 155.36, 151.45,146.93, 142.13,132.40, 120.87, 120.61,
105.92, 105.46, 103.74, 102.44, 101.65, 55.90, 24.58.
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Example 20. 6-bromo-4-(3-methoxy-5-(1H-pyrazol-1-yl)phenoxy)quinoline {(Compound
21)
~O0

. Q
Br K2003 \@ \\)
N

130 C

P8} G-bromo-d-chioroquinoline (72.75mg, 03numol, 1.0eq) , 3-mothoxy-3-(1H-pyrazol-1-
viphenol (37.0%mg, 0.3nuncl, 1.0eq) and BKC0s (82.92mg, 0.6mmel, 2.0eq) wore added 0
round-botiom flask with a magnetic bar, then 2 ml DM was added as solvent. The reaction vessel
was svacuated and backfilled with My three times and protocted with a balloon of Na. The reaction
mixture was heated at 130 °C for at loast 12h with vigorous stirring. The cooled solution was diluted
with 28 nd cthyi acciate and washed with brine. The organic phase was dried over anhydrous
Max50s, and concenirated in vacpo. The residue was purified by silica gel flash cluomatography
to afford the product as s white solid. {103.7mg, vicid = B7. 3%, purity = ¥9%)

TLC Rr= 0.4 (PE/EA=1/1)

MS (ESI): m/z=398.00 (M+1)

TH NMR: (400 MHz, DMSO-d6) § 8.76 (d, J = 5.2 Hz, 1H), 8.60 (d, J = 2.6 Hz, 1H), 8.46 (d,J =
2.1 Hz, 1H), 8.04 — 7.91 (m, 2H), 7.75 (d, J = 1.7 Hz, 1H), 7.44 (dt, J = 10.4, 2.0 Hz, 2H), 6.89 (t,
J=2.2 Hz, 1H), 6.86 (d, J = 5.1 Hz, 1H), 6.55 (t, J = 2.1 Hz, 1H), 3.87 (s, 3H). 13C NMR: (101
MHz, DMSO) 8 162.07, 160.05, 155.84, 152.68, 148.29, 142.33, 141.79, 133.86, 131.63, 128.72,
124.06, 122.37, 120.02, 108.69, 106.10, 104.87, 103.53, 102.13, 56.40.

Example 21. N-(3-((6-bromoquinolin-4-yl)oxy)-5-methoxyphenyl)acetamide (Compound
22)
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~O0

Q i
Cl (] NJI\
Br Br H
7Y
N DMF N

130 C

[$31} Sdwomeo-d-chloroquinoline (72.75%mg, (3wmmel, 10sqy , N-(Ghbydroxy-5-
methoxyphenyliacetamide (34.357mg, 8.3munol, 1.0eq) and KaCG; (110 56mg, §.8mmod, Zeg)
were added to a round-bottom flask with a magnetic bar, then 2 mi DMF was added ax solvent.
The reaction vessel was evacuated and backfilled with Nz three times and protected with a halloon
of Mz. The reaction mixture was heated at 130 °C for at least 12h with vigorous stirring. The coolad
solution was diluted with 2 mi ethvl acetate and washed with brine. The organic phase was dried
over anhydrous Map8{, and concentrated in vacuo. The residue was purified by silica gel flash
chromatography o afford the product as a while solid. {68mg, vield = 58.59%, purity = 99%¢

TLC Rs=0.15 (PE/EA=1/4)

MS (ESI"): m/z=388.90 (M+1)

1H NMR: (400 MHz, DMSO-d6) & 10.12 (s, 1H), 8.75 (d, J = 5.1 Hz, 1H), 8.41 (d, J = 2.1 Hz,
1H), 8.14 — 7.74 (m, 2H), 7.16 (d, J = 2.2 Hz, 2H), 6.77 (d, J = 5.1 Hz, 1H), 6.62 (t, ] = 2.2 Hz,
1H), 3.76 (s, 3H), 2.04 (s, 3H). 13C NMR: (101 MHz, DMSO) 6 169.13, 161.41, 160.13, 155.21,
152.62, 148.27, 142.13, 133.83, 131.62, 124.02, 122.40, 119.99, 106.04, 103.78, 102.54, 101.68,
55.91, 24.60.

Example 22. 6,7-dimethoxy-4-(3-methoxy-5-(1H-pyrazol-1-yl)phenoxy)quinoline

(Compound 26)
~0
cl ,3 o} N-T
(0] N_z
_0 “ -~ K0y O . -
+

o]
H 130 C

[E£2] 4-chloro-6.7-divusthoxyguinolive (88464wg, Gdommel, 1.0sq) . 3-wethoxy-5-(1H-

61
IPTS/116663047.1

CA 03216785 2023-10-25



Aty 2022/228549°- MBI-012WO3 PCT/CN2022/090291

pyrazol-i-yhphenol {76.08mg, O.4mmeol, 1.0eg) and K:C0s (110.56mg, U.8nuncl, 2.0eq) were
added 0 a2 round-bottom flask with a maguoetic bar, then 2 mi DMY was added as solvent. The
reaction vessel was evacuated and backfilled with N2 throe thoes and protected with a balloon of
M. The reaciion mixture was heated at 130 °C for at least 12k with vigorous stirring. The cooled
sutution was dibrted with 20 ml ethyl acetate and washed with brine. The orpanic phase was dried
over anhydrons Na:BQOq, and concentrated in vacuo. The residue was purified by silics gel flash
chromatography to afford the product as a white solid. (48, 7mg, vield = 33%, purity = 99%:)
TLC Rs=0.3 (PE/EA=1/2)

MS (ESI*): m/z =378.40 (M+1)

TH NMR: (400 MHz, DMSO-d6) & 8.62 (d, J = 2.5 Hz, 1H), 8.53 (d, J= 5.2 Hz, 1H), 7.75 (d, J =
1.7 Hz, 1H), 7.51 (s, 1H), 7.42 (d, J = 2.4 Hz, 2H), 7.37 (t, ] = 2.0 Hz, 1H), 6.83 (t, ] = 2.2 Hz,
1H), 6.68 (d, J = 5.2 Hz, 1H), 6.59 — 6.52 (m, 1H), 3.96 (s, 3H), 3.94 (s, 3H), 3.86 (s, 3H).

Example 23. N-(3-((6,7-dimethoxyquinolin-4-yl)oxy)-5-methoxyphenyl)acetamide

(Compound 27)
~o

258
o M Qe
O f;( T ey
~o N7 ! DM, ~o SN

130 C

[113} 4-chloro-67-dimethoxyguinoline {(8%.4dmyg, O4dmmeol, 1.02q) , N-{3-hydroxy-5-
methoxyphenyiacetamide {72.476myg, G.dmmel, 1.0eq) and KoUG: (110.56mg, §.8mmol, 2.0eq)
were added to a round-bottom fiask with a roagnetic bar, then 2 mi UMF was added as solvent,
The reaction vessel was evacuated and backfilled with My three times and protected with a balloon
of Ma. The reaction mixture was boated at 130 °C for at least 12h with vigorous stitring. The cocled
solution was diluted with 20 m! ethyl acetate and washed with brine, The organic phase was dried
over anhydrous Na:S04, and concentrated in vacuo. The residue was purified by silica gel flash
chromatography o affced the product as a white solid, (33.4mg, vield == 22.7%%, purity = 96.7%)
TLC Rf=0.1 (PE/EA = 1/8)

MS (ESTI"): m/z =369.50 (M+1)
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'H NMR: (400 MHz, DMSO-d6) § 10.09 (s, 1H), 8.51 (d, J = 5.2 Hz, 1H), 7.47 (s, 1H), 7.41 (s,
1H), 7.12 (p, J = 1.8 Hz, 2H), 6.63 — 6.54 (m, 2H), 3.94 (d, J = 8.9 Hz, 6H), 3.76 (s, 3H), 2.03 (s,
3H). 13C NMR: (101 MHz, DMSO) & 169.11, 161.32, 159.68, 155.82, 153.05, 149.86, 149.30,
146.97, 142.02, 115.82, 108.28, 104.47, 103.70, 102.12, 101.59, 99.44, 56.18, 56.13, 55.87, 24.58.

Example 24. methyl 3-((6,7-dimethoxyquinazolin-4-yl)oxy)-5-methoxybenzoate
(Compound 29)
~0
cl o o oL
/O@ N, -~ 07 KOO -0 Z>N
~o0 N DMF, ~o0 N
H 130 C

1114} 4-chloro-f,7-dimethoxyguinazoeline {(134.8mg, 0.6mmol, 1.0eq) . methyl 3-hydroxy-5-
mothoxyhenzoate (109 Zrag, 0.6munol, 1.00g) and KO0 (165.6myg, 0.6mmol, 1.20q) were added
i a roond-botiom flask with 2 magnetic bar, then 3 ml DMF was added as solvent. The regction
vessel was evacuated and backfilled with Ms three times gnd protected with a balloon of Nz, The
reaction mixture was heated at 130 °C for at least 12h with vigorous stirring. The cooled solution
was diluted with 20 ml ethyl acetate and washed with brine. The organic phase was dried over
ardiydrous NaxS8(h, and concentrated in vacus. The residue was purified by silica gel flash
chromatography o afford the product as a white solid. (130mg. vield = 538.56%, purity = 34.2%%)
TLC Rr=0.2 (PE/EA=1/1)

MS (ESI"): m/z =371.50 (M+1)

1H NMR: (400 MHz, DMSO-d6) & 8.56 (s, 1H), 7.53 (d, J = 0.9 Hz, 1H), 7.43 (dd, J = 2.1, 1.4
Hz, 1H), 7.3% (dd, J = 2.5, 1.3 Hz, 1H), 7.36 (s, 1H), 7.27 (t,J = 2.3 Hz, 1H), 3.97 (d, ] = 8.5 Hz,
6H), 3.84 (d, J = 3.6 Hz, 6H). 13C NMR: 13C NMR (101 MHz, DMSO) § 165.32, 164.43, 160.33,
155.76, 153.38, 152.06, 150.04, 148.91, 131.67, 115.11, 113.33, 111.53, 109.61, 106.64, 100.59,
56.12,55.82,52.42.

Example 25. 7-methoxy-4-(3-methoxy-5-(1H-pyrazol-1-yl)phenoxy)quinoline-6-
carboxamide (Compound 30)
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HZN KOO e
130 C

[£35% 4-chioro-7-meothoxyquinoline-G-carboramide (70.995mg, 0 3mmel, 1.0eq}) , 3-methoxy-5-
{1H-pyrazol-1-yvhphenol {57.06mg, 0 3mmol, 1.00g) and K:C03 (82.92mg, 0.6mmol, 2.08q) were
added to a round-bottom flask with a magnetic bar, then 2 mi DMF was added as solvent. The
reaction vessel was evacuated and backfilled with N three times and protecied with a balloon of
Mz The reaction mixiure was heatod at 130 °C for at least 12h with vigorous stirring. The cooled
solution was diluted with 2 mi ethvl acetate and washed with brine. The organic phase was dried
over anhydrous Map8{, and concentrated in vacuo. The residue was purified by silica gel flash
chromatography o afford the product as 2 whitle solid. {184mg, vield = BE.8%, purity = 34.2%)
TLC Ry=0.45 (DCM/McOH = 15/1)

MS (ESI): m/z=391.50 (M+1)

1H NMR: (400 MHz, DMSO-d6) 8 8.71 (t, ] = 2.6 Hz, 2H), 8.61 (d, J = 2.6 Hz, 1H), 7.94 — 7.84
(m, 1H), 7.82 — 7.77 (m, 1H), 7.75 (d, J = 1.7 Hz, 1H), 7.55 (s, 1H), 7.45 (t, J=2.1 Hz, 1H), 7.41
(t, J=2.0 Hz, 1H), 6.88 (t, J =2.2 Hz, 1H), 6.71 (d, J = 5.2 Hz, 1H), 6.55 (t, ] =2.2 Hz, 1H), 4.05
(s, 3H), 3.87 (s, 3H). 1*C NMR: (101 MHz, DMSO) & 166.23, 162.06, 161.44, 158.52, 155.97,
153.88, 152.18, 142.31, 141.78, 128.74, 125.54, 125.25, 115.07, 108.69, 108.41, 104.78, 104.25,
103.41, 102.01, 56.66, 56.38.

Example 26. 4-(3-acetamido-5-methoxyphenoxy)-7-methoxyquinoline-6-carboxamide

(Compound 31)
~0

ol
0 o] o o o ”J\
HzN)m . \g/ Cs:C05 N S

~o N7 TOOME N

130 C
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[ i6]  4-chloro-7-methexyquinoline-G-carboxamide {94.66mg, O.4mmol, 1.0eq} , N-(3-hydroxy-
S-methoxyvpbenyDacotamide (72.476myg, Odmmel, 1.8eq) and KO0 26Img, §.8nuncl, 2.00q)
were added 0 8 round-bottom Hask with a mageetic bar, then 2 mi DMF was added as solvent.
The reaction vessel was evacuated and backfilled with N: three times and protectied with a balloon
of Nz. The reaction mixture was heated at 130 °C for at least 12h with vigorous stirring. The cooled
solution was diluted with 20 ml ethy! aceiste and washed with brine. The organic phase was dried
over anhydrous NapSQs, and concentrated in vacuo. The residue was pmiﬁaﬂ by silica gel flash
chromatography to afford the product as a white solid. {37me, vield = 37.4%, purity = 89.3%)
TLC Ry=0.1 (DCM/MeOH = 30/1)

MS (ESTI*): m/z = 382.60 (M+1)

TH NMR: (400 MHz, DMSO-d6) § 10.14 (s, 1H), 8.71 (d, J = 5.2 Hz, 1H), 8.65 (s, 1H), 7.96 —
7.84 (m, 1H), 7.77 (s, 1H), 7.53 (s, 1H), 7.16 (p, J = 1.9 Hz, 2H), 6.68 — 6.58 (m, 2H), 4.04 (s, 3H),
3.76 (s, 3H), 2.04 (s, 3H). 13C NMR: (101 MHz, DMSO0) 8 169.15, 166.28, 161.59, 161.39, 158.53,
155.35, 153.74, 152.02, 142.10, 125.66, 125.09, 115.10, 108.30, 104.24, 103.66, 102.42, 101.61,
56.65, 55.90, 24.59.

Example 27. methyl 7-methoxy-4-(3-methoxy-5-(1H-pyrazol-1-yl)phenoxy)quinoline-6-
carboxylate (Compound 32)

~o
o o 0/©\ N- N\
\O K2003 \O = | =
\O DMF ~0 XN
130 C

(387} methyl d-chloro-7-methoxyoquinoline-6-carboxyiate {75.501mg, 0.3mmol, L0eggy . 3~
methoxy-3-{ I H-pyrazol-1-yliphenol (37 06mg, 4.3mmol, 1.0eq) and K005 (82 82mg, 0.6mmal,
2.00q) were added o a round-bottom flask with a magnetic bar, then 2 ml DMF was sdded as
solvent. The reaction vessel was evacuaied snd backfilled with P three times and protecied with
a balloon of Mj. The reaction mixture was heated at 130 °C for at least 12h with vigorous stirring,.
The cooled sohution was dilnted with 20 mli ethyl acetate and washed with brine. The crganic phase
was dried over anhydrous Naz80,, and concentrated in vacuo. The residue was purified by silica
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gel flash chromatography to afford the product as 8 white solid. (538.5mg, vield = 41.5%, purity =
38.4%;}

TLC Rr=0.2 (PE/EA=1/1)

MS (ESI): m/z = 406.40 (M+1)

TH NMR: (400 MHz, DMSO-d6) § 8.73 (d, I = 5.3 Hz, 1H), 8.60 (d, J =3.8 Hz, 2H), 7.75 (4, J =
1.7 Hz, 1H), 7.55 (s, 1H), 7.44 (dt, J = 9.5, 2.0 Hz, 2H), 6.89 (t, ] =2.2 Hz, 1H), 6.70 (d, J =5.3
Hz, 1H), 6.55 (dd, J = 2.6, 1.8 Hz, 1H), 3.99 (s, 3H), 3.87 (d, J = 4.3 Hz, 6H). 13C NMR: (101
MHz, DMSQO) 6 165.92, 162.06, 161.57, 158.85, 155.73, 154.46, 152.38, 142.31, 141.77, 128.71,
125.63, 122.49, 114.64, 108.78, 108.68, 104.92, 104.15, 103.58, 102.16, 56.61, 56.38, 52.81.

Example 28. methyl 3-((SH-pyrrolo[3,2-d]pyrimidin-4-yl)oxy)-S-methoxybenzoate
(Compound 34)
O/
O
. cl o O o (o) ~
NNy 7 0~ K,CO,4 N__~~N
—_—
H 116 C

[2:8] 4-chlovo-SH-pyirolol3,2-dlpyrimidine (91.8mg, 0.6mmel, 1.0eg) . methyl 3-hydroxy-5-
methoxybenzoate (109 2meg, 0.6mmel, 1.2eg) and KCO0: (165.610g, 1. 20wool, 2eq) were added o
a round-bottom flack with a magnetic bar, then 3 mi DMF was added as solvent. The reaction
vessel was evacpated and backfiled with No three times and protected with g balloon of M. The
reaction ruixture was heated at 115 °C for at least 12h with vigorous stirring. The cooled solution
was dilited with 20 mi ethyl acetate and washed with brine, The organic phase was dried over
anbydrous Nax50s, and conceniraied in vacueo., The residue was purified by silica gel flash
clromatography to afford the product as a white solid. (60mg, vield = 33.5%, purity = 82%}
TLC Rr=0.2 (PE/EA=1/1)

MS (EST*): m/z =300.40 (M+1)

TH NMR: (400 MHz, DMSO-d6) 3 12.37 (s, 1H), 8.36 (s, 1H), 7.84 (t, J = 3.0 Hz, 1H), 7.42 (ddd,
J=928,24,15Hz, 2H),7.27 (t, =24 Hz, 1H), 6.67 (dd, J=3.1, 1.8 Hz, 1H), 3.86 (s, 3H), 3.85
(s, 3H). 13C NMR: (101 MHz, DMSO) & 165.87, 160.89, 154.79, 153.76, 152.29, 149.12, 132.33,
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132.24,115.44, 114.68, 113.75, 111.75, 102.38, 56.31, 52.93.

Example 29. 4-(3-methoxy-5-(1H-pyrazol-1-yl)phenoxy)-SH-pyrrolo[3,2-d]pyrimidine

(Compound 35)
0/
N
H
H —
N \N KZCOS N_~~N \\)
\ DMF N\ s )
115°¢C

(859  4.chlovo-SH-pyrrolel3,2-dlpyrimidine {76.785mg, 0.5mmol, 1.0eq} , 3-methoxy-5-(1H-
pyrazel-1-yliphenol (95 . lmg, §.5munel, 1.2} and Ko00: (138 20mg, 1.0mmmol, 2eq) were added
to a round-bottom flask with a magnetic bar, then 3 mi DMFY was added as solvent. The reaction
vessel was evacuated and backfilled with No three times and protected with g balloon of M. The
reaction mixture was beated at 115 °C for at Ieast 12h with vigorous stirring. The cocled solution
was dilmted with 28 mi ethyl acetate and washed with brine. The organic phase was dried over
anhydrous MNapx5(0s, and conconirated in vacue. The reeiduc was purificd by silica gel flash
chromatopraphy o afford the product as a white solid. {539.3mg, vield = 38.6%, purity = 81,5696}
TLC Ry=0.15 (PE/EA = 1/1)

MS (EST*): m/z = 308.60 (M+1)

1H NMR: (400 MHz, DMSO-d6) & 12.39 (t, J = 2.4 Hz, 1H), 8.59 (d, J = 2.6 Hz, 1H), 8.38 (s,
1H), 7.84 (t, J=2.9 Hz, 1H), 7.76 (d, = 1.7 Hz, 1H), 7.44 (t, J=2.0 Hz, 1H), 7.42 (t, ] = 2.1 Hz,
1H), 6.89 (t, J =2.2 Hz, 1H), 6.67 (dd, J = 3.0, 1.8 Hz, 1H), 6.55 (dd, J =2.6, 1.7 Hz, 1H), 3.86 (s,
3H). 13C NMR: (101 MHz, DMSO) 6 161.48, 154.94, 154.40, 152.25, 149.24, 141.75, 141.67,
132.27, 128.64, 114.74, 108.59, 106.28, 105.01, 102.38, 101.66, 56.31.

Example 30. dimethyl 5-((SH-pyrrolo[3,2-d]pyrimidin-4-yl)oxy)isophthalate (Compound
36)
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(o] O\
al O O H (¢ O\
H
N <N ~o ol KzCO, {‘l/\\%\N
I
\ |N/) + DMF \ IS N

¢}
H 116 C

§828] 4-chloro-SH-pyrrolol3 2-dipyrirmdine  {1533mg, 1Ummol, 1l0egy ., dimsthyl 5-
hydroxyisophthalate (210mg, 1 dmmol, 1.2eq) and KaC0: (276mg, 2.0mmol, Zeq) were added o
g round-bottom flask with a magnetic bar, then 6 mi DMF was added as solvent. The reaction
vessel was evacuated and backiiled with M, three times and protected with a balloon of Na. The
reaction mixture was heated at 115 °C for at least 12h with vigoroys stirving. The cooled solution
was diluted with 20 ml ethyl acetate and washed with brine. The organic phase was dried over
arthydrous MazS50s, and concentrated in vacuo., The residue was purified by silica gel flash
chromatography {o afford the product as a white solid. (3img, yvield = 9.5%, punity = 96%)

TLC Rr=0.33 (PE/EA = 3/2)

MS (EST*): m/z =328.50 (M+1)

TH NMR: (400 MHz, DMSO-d6) § 12.41 (s, 1H), 8.41 (t,J = 1.5 Hz, 1H), 8.36 (s, 1H), 8.14 (d,J
= 1.5 Hz, 2H), 7.87 (t, ] = 2.9 Hz, 1H), 6.68 (dd, J = 3.1, 1.7 Hz, 1H), 3.91 (s, 6H).

Example 31. methyl 3-methoxy-5-(thieno[3,2-d]pyrimidin-4-yloxy)benzoate (Compound

37
~O
cl (0} O O\
o
S~N 7 0”7 KyCOs S~ |N
—_—-
\ |N,) * DMF N\ sy

[¢]
H 116 C

(1231} 4-chlorothieno]3,2-djpyrimidine (102.36myg, O.8mmol, [.0gsgy . methyl 3-hydroxy-5-
methoxybenzoate (109, 2mg, 0.6mmol, §.0eq) and Ko00: (163.6myg, 1.2moool, 2eq) were added io
a rownd-bottom fask with a magnetic bar, then 3 mi DMF was added as solvent. The reaction
vessel was evacuated and backfilled with N three times and protected with a balloon of Ma. The

68
IPTS/116663047.1

CA 03216785 2023-10-25



Aty 2022/228549°- MBI-012WO3 PCT/CN2022/090291

reaction mixture was heated at 115 °C for at Ieast 12h with vigorous stivring. The cooled solution
was diluted with 20 ml othyl acetate and washed with brine. The organic phase was dried over
anhydrons Nax50s, and concentrated i vacue. The residue was punified by stlica gel flash
chromatography to afford the product as a while solid. {167mg, vicld = B8%, purity = 97.596)
TLC Rf=0.33 (PE/EA =2/1)

MS (EST): m/z =317.40 (M+1)

1H NMR: (400 MHz, DMSO-d6) & 8.71 (dq, J = 2.9, 1.5 Hz, 1H), 8.49 (ddt, ] = 5.4, 3.9, 1.5 Hz,
1H), 7.68 (ddq, J = 6.2, 4.0, 1.9 Hz, 1H), 7.46 (q. J = 1.6 Hz, 1H), 7.41 (dq, J = 2.6, 1.4 Hz, 1H),
7.30 (dd, J = 4.2, 2.2 Hz, 1H), 3.85 (dd, J = 4.5, 1.3 Hz, 6H). 13C NMR: (101 MHz, DMSO) §
165.23, 163.30, 163.16, 160.38, 153.98, 152.68, 137.37, 131.78, 124.20, 116.90, 114.96, 113.18,
111.98, 55.86, 52.43.

Example 32. 4-(3-methoxy-5-(1H-pyrazol-1-yl)phenoxy)thieno[3,2-d]pyrimidine

(Compound 38)
~0
o/i\ N
/ =
s choa S N \\7
\ DMF \ \Nl

115 C

[E331  4-chlovothienol3,Z2-dpyrimidine {(85.3mg, 0.5mmaol, 1.82q) . 3-methoxy-5-{1 H-pyrazal-1-
yiphenol (88 1mg, 0.5mmol, 1.02g) and EoC0: (138 20my, .Ommeol, 2.02q) were added 1o 2
round-bottom flask with a magoetic bar, then 3 ml DBME was added gs solvent. The reaction vessel
was evacuated and backfiiled with Ny three times and protecied with g balloon of Mo, The reaction
mixiure was beated at 115 °C for at ieast 1 2h with vigorous stirring. The cooled sclution was diluted
with 20 mi ethyi acetate and washed with brine. The organic phase was dried over anhvdrous
Nax8Q04, and concentrated in vacuo. The residus was purified by silica gel flash chromatography
to afford the product az g white solid. (132.7mg, vield = 84.2%, purity = 999}

TLC Rr=0.4 (PE/EA=1/1)

MS (EST): m/z = 325.40 (M+1)

TH NMR: (400 MHz, DMSO-d6) 6 8.75 (s, 1H), 8.58 (d, J=2.5 Hz, 1H), 8.49 (d, J = 5.4 Hz, 1H),
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7.76 (d, T = 1.6 Hz, 1H), 7.70 (d, T = 5.4 Hz, 1H), 7.48 (t, ] = 2.0 Hz, 1H), 7.44 (t, ] = 2.1 Hz, 1H),
6.94 (t, ] =2.2 Hz, 1H), 6.58 — 6.53 (m, 1H), 3.86 (s, 3H). 13C NMR: (101 MHz, DMSO) & 163.92,
163.71, 161.51, 154.63, 153.84, 141.76, 141.72, 137.91, 128.65, 124.74, 117.40, 108.64, 106.23,
104.99, 102.29, 56.37.

Example 33. dimethyl 5-(thieno[3,2-d]pyrimidin-4-yloxy)isophthalate (Compound 39)

/O (o]
cl O O O O\
S__XN ~o 0”7 KyCOg S—Z>N
- I
\ |N/) + DMF Ny

[}
H 116 C

(1231 4-chlorothionof3,2-dipyrimidine (170mg, 1D0mmeol, 10eqy |, dimethyl 35
hydroxyisophihalate (210mg, .0munol, 1.0eq) and KxCO: 270me, 2.0mmol, 2eq) were added to
a roond-bottom {lask with & magnctic bar, then 3 mi DMFE was added as solvent. The reaction
veesel was evacuated and backfilled with Mo three times and protocted with a balloon of Nz, The
reaction mixture was heated at 1158 °C for af Ieast F2h with vigorous stirring, The cooled solution
was diluted with 20 mil ethyl acetate and washed with brine. The organic phase was dried over
agnhydrous Nax30s, and concenirgted m vacuo. The residue was punfied by sthica gel Hash
chromstography to afford the product as 8 white solid, (280mg, vield = B1.4%%, purtlty = 96%)
TLC Rr= 0.4 (PE/EA =3/2)

MS (ESTI*): m/z =345.50 (M+1)

1H NMR: (400 MHz, DMSO-d6) & 8.69 (s, 1H), 8.50 (d, J = 5.4 Hz, 1H), 8.39 (t, J = 1.5 Hz, 1H),
8.15 (d, J = 1.5 Hz, 2H), 7.68 (d, J = 5.4 Hz, 1H), 3.90 (s, 6H). 13C NMR: (101 MHz, DMSO) §
165.05, 163.73, 163.62, 154.27, 152.43, 138.07, 132.29, 127.79, 127.43, 124.68, 117.49, 53.18.

Example 34. 7-(3-methoxy-5-(1H-pyrazol-1-yl)phenoxy)thieno[3,2-b]pyridine (Compound
40)
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N=
O o N R
S - K2CO, S~ | =
I + —ove N\
N\ NG DMF N
H 115 C

[224% 7-chiorothiene|3,2-blpyridine (84.82myg, (.5mmol, 1.0eq) , 3-mothoxy-3-{ 1 H-pyrazol-1-
vihphenol (85 1mg, 0.5mmol, 1.0eg) and EoCO: {138 20mype, 1.0mmol, 2.00g) were added to a
round-bottom flask with a magnetic bar, then 3 md BMF was added as solvent. The reaction vessal
was evacuated and backfilled with N three Bimes and protecied with g balloon of Mo, The reaction
mixture was heated at 115 °C for at Isast 12h with vigorous stirring. The cooled solution was dikuted
with 20 mi ethyi acetate and washed with brine. The organic phase was dried over anhydrous
MapS0s, and concentrated iy vacuo. The residus was purified by silica gei flash chromatography
to afford the product as a white solid. Slmg, vield = 19.2%, pwrity = 99%)

TLC R,=0.2 (PE/EA =2/1)

MS (ESI*): m/z =324.50 (M+1)

1H NMR: (400 MHz, DMSO-d6) & 8.61 (d, J =2.6 Hz, 1H), 8.56 (d, J = 5.4 Hz, 1H), 8.17 (d, J =
5.4 Hz, 1H), 7.75(d, J=1.7 Hz, 1H), 7.62 (d, J=5.5 Hz, 1H), 7.45 (t, J=2.1 Hz, 1H), 7.41 (t,J
= 2.0 Hz, 1H), 6.86 (t, J = 2.2 Hz, 1H), 6.82 (d, J = 5.4 Hz, 1H), 6.55 (dd, ] = 2.6, 1.7 Hz, 1H),
3.86 (s, 3H). 1*C NMR: (101 MHz, DMSO) & 161.99, 159.45, 155.52, 150.04, 142.24, 141.78,
132.56, 128.74, 125.46, 122.23, 108.69, 105.32, 104.67, 103.30, 102.08, 56.40.

Example 35. methyl 3-methoxy-5-(thieno[2,3-d]pyrimidin-4-yloxy)benzoate (Compound

41)
~0
al (o) O O\
o Vel
S~ SN +/ o K2CO; y /lN
7 OMF, SN

H 115 C

(82581 4-chiorothieno[2,3-dipyrimidine (853mg, GSmunol, 1.0eg) . wethyl 3-hydroxy-5-
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methoxybenzoate (91.1mg, §.5mmeol, 1.0eg) and Kok (138mg, | Onunol, 2eq} were added to a
round-botiorm Hask with a magnetic bar, then 3 ol DMY was added a3 solvent. The reaction vessel
was ovacuated and backfilled with Mo three times and protectod with a balloon of Mo, The reaction
mixture was heatod at 115 VO for at lecast 12h with vigorous stirring, The copled sohution was diluted
with 2 o ethy! acetate and washed with brine. The organic phase was dried over anhyvdrous
MeaxRC, and concenirated in vacuo. The residoe was purified by silica gel flash chromstography
to afford the product as a white solid. (83mg, yield = 52.5%, purily = 98.7%}

TLC Rr=0.4 (PE/EA =4/1)

MS (ESI"): m/z =317.50 (M+1)

TH NMR: (400 MHz, DMSO-d6) & 8.63 (s, 1H), 7.97 (d, J = 5.9 Hz, 1H), 7.65 (d, J = 5.9 Hz, 1H),
7.44 (dd, T =2.1, 1.4 Hz, 1H), 7.41 (dd, J=2.5, 1.4 Hz, 1H), 7.28 (t,J=2.3 Hz, 1H),3.85 (d, J =
5.7 Hz, 6H). 13C NMR: (101 MHz, DMSO) & 169.59, 165.77, 163.29, 160.88, 153.49, 153.30,
132.28, 127.98, 119.08, 118.88, 115.46, 113.70, 112.24, 56.33, 52.93.

Example 36. methyl 4-(3-acetamido-5-methoxyphenoxy)quinoline-6-carboxylate
(Compound 42)
~o

Q i
o) Cl H o] O NJ\
/O N H
\°*©\)ﬁ ’ (;( ¥ 4
— DMF >
N
N H

[e]
130 C

[126F meothyl 4-chdoroguinoline-G-carboxylate (132.98mg, (.6mmol, 1.2eqg) , N={3-hydroxy-3-
methoxyphenyijacetamide (90.60mg, 8.5mmol, 1.0eq) and Cs00: 325.82mg, 1.0nuncl, 2.0eg)
were added to a round-botiom flask with a2 magnetic bar, then 2 mi DMF was added as solvent.
The reaction vessel was evacuated and backfilled with Ns three times and protected with a balioon
of Mz, The reaction mixture was heated at 130 *C for gt least 12h with vigorous stirring. The cooled
selution was dituted with 20 ml othyl acetate and washed with brine. The organic phase was dried
over anhivdrous MNapx80s, and concentrated in vacuo. The residue was purified by silica gel flash
chromatography 0 afford the product ac a solid. (44 8mg, yield = 24.5%, purity = 97 4045}

TLC Rf=0.15 (PE/EA = 1/3)
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MS (ESI"): m/z = 367.40 (M+1)

14 NMR: (400 MHz, DMSO-d6) & 10.13 (s, 1H), 8.89 (d, J = 1.9 Hz, 1H), 8.82 (d, J = 5.2 Hz,
1H), 8.26 (dd, J = 8.8, 2.0 Hz, 1H), 8.12 (d, J = 8.8 Hz, 1H), 7.18 (d, J = 11.1 Hz, 2H), 6.79 (d, J
= 5.2 Hz, 1H), 6.66 (d, T = 2.4 Hz, 1H), 3.93 (s, 3H), 3.76 (s, 3H), 2.04 (s, 3H). 3C NMR: (101
MHz, DMSO) § 169.14, 166.15, 161.93, 161.45, 155.05, 154.52, 151.34, 142.16, 129.96, 129.62,
127.51, 124.61, 120.42, 105.84, 103.86, 102.68, 101.75, 55.91, 52.93, 24.59.

Example 37. N-(3-methoxy-5-(thieno[3,2-b]pyridin-7-yloxy)phenyl)acetamide (Compound
43)

O
Cs,CO S
SoRRCR ey
130 C

13277 7-chlorothionof3.2-bipyridine  (101.778myg, G6mmeol, 1.2cqy , N-G-hydroxy-5-
methosyphenyDacetamide (90.60mg, 3.5mmeol, 1.0} and CspC05 (325.82mg, 1.0mmol, 2.0
were added {0 a round-bottom flask with g magnetic bar, then 3 md DMFE was added as solvent.
The regetion vessel was evacualed and backfilled with M, three thmes and protected with g balloon
of N2, The reaction mixture was heoated gt 130 °C for at least 125 with vigorous stirring, The cocled
solution was diluted with 20 mi sthyl acetate and washed with brine. The organic phase was dried
over anhydrous NazS80s, and concentrated in vacuoe. The residue was purified by silica gel flash
chromatography to afford the product as g white solid, (127.9mg, vield = §1.4%, purity = 89%)
TLC Rs=0.2 (PE/EA=1/4)
MS (ESTI*): m/z =315.40 (M+1)
TH NMR: (400 MHz, DMSO-d6) 5 10.10 (s, 1H), 8.55 (d, J = 5.4 Hz, 1H), 8.16 (d, J = 5.5 Hz,
1H), 7.61 (d,J=5.4 Hz, 1H), 7.14 (dt, J= 15.2, 2.0 Hz, 2H), 6.76 (d, T = 5.4 Hz, 1H), 6.61 (t,J =
2.3 Hy, 1H), 3.76 (s, 3H), 2.03 (s, 3H). 3C NMR: (101 MHz, DMSO) § 169.14, 161.32, 159.47,
159.41, 154.93, 149.98, 142.01, 132.56, 125.45, 122.28, 105.40, 103.51, 102.46, 101.52, 55.92,
24.59.
Example 38. 7-Methoxy-4-(3-methoxy-5-(1H-pyrazol-1-yl)phenoxy)-N-methylquinoline-6-
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carboxamide (Compound 44)

~o0

©\ /N
| C:C0; o o NO
~N X ==
T omEN, N
115 c ~0 N

(E28]  4-chioro-T-methoxy-N-methylguinchine-&-carboxamide (125 34mg, .5mmol, 1.0eq) , 3-
methoxy-3-{ 1 H-pyrazob-1-viiphenol {114.12mg, $ommol, 1L2eg) and CsCh {323.8Img,
1.Gmmnl, 2eq) were added o a round-bottom flask with a magnetic bar, then 3 mi DMF was added
as solvent. The reaction vessel was gvacuated and backfilled with No thres times and protected
with a balloon of Nz, The reaction mixture was heated at 115 °C for at least 12h with vigorous
stirring. The cooled solution was diluted with 20 mi ethyl acetaie and washed with brine. The
organic phase was dried over anbyydrous NepS0h and concentrated in vacuum. The recidue was
mrified by silica gel flagh chromatography to afford the product as & white solid. {(172.9mg, vield
= B3 5%, purity = 91.7%:}

TLC Rf= 0.4 (DCM/MeOH = 20/1)

MS (ESI"): m/z = 405.40 (M+1)

TH NMR: (400 MHz, DMSO-d6) 3 8.71 (d, J = 5.2 Hz, 1H), 8.65 — 8.58 (m, 2H), 8.37 (q, I =4.7
Hz, 1H), 7.75 (d, J = 1.7 Hz, 1H), 7.55 (s, 1H), 7.44 (d, ] = 2.2 Hz, 1H), 7.40 (d, J = 2.1 Hz, 1H),
6.86 (d, J=2.2 Hz, 1H), 6.72 (d, J = 5.2 Hz, 1H), 6.55 (t, J = 2.1 Hz, 1H), 4.04 (s, 3H), 3.87 (s,
3H), 2.86 (d, J=4.6 Hz, 3H)

Example 39. 4-(3-Acetamido-5-methoxyphenoxy)-7-methoxy-N-methylquinoline-6-
carboxamide (Compound 45)

~o0

ol
/O (o] O ”)J\
1SS RACRE-——h 5o e

~o N? H i N2 ~o N?

115 C

o]
e
zI

11291  4-chlovo-7T-methoxy-M-methylguinobine-S-carbonamide {123 34mg, §.5mwmol, 1.00qg), N-
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{3-hydrexy-S-methoxyphenylacetamide (108.71mg, D6mmol, 1 2eq) and Cs:xC0s (325 82mg,
1.Gromol, 2eg) weore added to a round-bottom flask with a3 magnetic bay, then 3 ml DME was added
ax solvent. The reaction vessol was cvacuated and backfilled with Mo threo fimes and profocted
with a balioon of N, The reaciion mixiure was heated at 115 °C for af least 12h with vigorous
stivving. The cooled solution was diluted with 20 mi ethyl acetate and washed with brine, The
organic phase was dried over anhydrous NapSGs and concenirated in vacuum. The residue was
purified by silicg gol Hash chromatography to afford the product as g white solid. (126.1myg, vigld
= §1%%, purity = 98.9%}

TLC Rf=0.25 (DCM/MeOH = 20/1)

MS (ESTI*): m/z =396.40 (M+1)

1H NMR: (400 MHz, DMSO-d6) & 10.09 (s, 1H), 8.70 (d, J = 5.2 Hz, 1H), 8.57 (s, 1H), 8.36 (q,
J=4.7Hz, 1H), 7.53 (s, 1H), 7.14 (dt, ] = 5.8, 1.9 Hz, 2H), 6.66 — 6.57 (m, 2H), 4.03 (s, 3H), 3.76
(s, 3H), 2.85 (d, J = 4.6 Hz, 3H), 2.03 (s, 3H).

Example 40. Methyl 4-(3-methoxy-5-(1H-pyrazol-1-yl)phenoxy)quinoline-6-carboxylate
(Compound 46)

[E38] methyl d-chlorogquinoline-6-carboxylate (88.656mg, 0.4mmel, 1.0eq), 3-methoxy-5-{1H-
pyrarci-1-vhphenol (76.08mg, O.4mmol, 1.0 o) and CexCOs (261mg, G.8Bmmol, 2eqg) were added
o a rovnd-bottom flask with 2 magnetic bar, then 3 mi DMF was added as solvent. The reaction
vessel was evacuated and backfilled with Mo three times and protecied with 2 ballogn of B, The
reaction mixture wae hested at 115 °C for at least 12h with vigorous stirving. The cocled solution
was diluted with 20 mi ethyl acetate and washed with bring. The organic phase was dried over
amhydrous NaxR04 and concentrated in vacuum. The recidus was purified by silica gel flash
chromatography to afford the prodoct as a white solid, (19.8mg, vield = 13.2%, purity = 96.43%)
TLC Rf=0.35 (PE/EA = 1/1)

MS (ESI*"): m/z =376.30 (M+1)
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'H NMR: (400 MHz, DMSO-d6) 5 8.97 (d, J = 1.9 Hz, 1H), 8.85 (d, J = 5.2 Hz, 1H), 8.60 (d, J =
2.6 Hz, 1H), 8.30 (dd, J = 8.8, 2.0 Hz, 1H), 8.16 (d, J = 8.9 Hz, 1H), 7.76 (d, J = 1.7 Hz, 1H), 7.47
(g, J = 2.2 Hz, 2H), 6.96 — 6.87 (m, 2H), 6.56 (t, J = 2.1 Hz, 1H), 3.96 (s, 3H), 3.88 (s, 3H)

Example 41. 4-(3,5-Dimethoxyphenoxy)-6-(furan-2-yl)quinoline (Compound 47)

O/©\o/ Pd(dppfClz ° OQO/

B . Q Koy
AN =
DMF/H,0O
o
N B(OH)2 N,, 90 °C N7

(8331 S-bromo-4-(3.3-dimethoxvphenoxyiquinolineg (216 mg, O.6nunol, 1.0eq), furan-2-
viboronic acid {(101mg, 0.9mmol, 1.3eq), Pd{dppHiCh (1img, 3.013mmol, 2.5%meol} and K00
{273mg, 1.98mmeol, 3.3eq} wers added to a round-bottom flask with a magnetic bar, then DMF
{2.65mby and HxO (0.35mD) (v = B/1) were added as solvent. The reaction vessel was evacuated
and backfilled with MNo three thimes and profected with g balloon of Nz, The reaciion muxfure was
heated at 80 °C for at least Sh with vigorous stirring. The cooled sululion was diluted with etind
acctate {100m) and washed with brine (20ml, 3 times). The organic phase was dried over
anhydrous Na:S04 and concentrated in vacue. The residus was purified by silica gel flash
chrounatography © afford the product as a2 white solid. (220mg, vield = 99%, purity = 9994}

TLC Rs=0.5 (PE/EA=1/1)

MS (ESI*): m/z = 348.30 (M+1)

TH NMR: (400 MHz, DMSO-d6) 5 8.68 (d, J = 5.1 Hz, 1H), 8.51 (d, J =2.0 Hz, 1H), 8.18 (dd, J
=8.9,2.0 Hz, 1H), 8.06 (d, ] =8.8 Hz, 1H), 7.85 (d, J=1.8 Hz, 1H), 7.21 (d, J =3.4 Hz, 1H), 6.74
(d,J=5.2 Hz, 1H), 6.68 (dd, ] = 3.5, 1.8 Hz, 1H), 6.59 — 6.47 (m, 3H), 3.77 (s, 6H).

Example 42. 6-Bromo-4-(3,5-dimethoxyphenoxy) quinoline (Compound 48)
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~o

Cl o) (o) o/©\o/
T - Y e O
X + X
DMF, N
N7 H % N”

130 C

13132} 6-bromo-d-chioroquincline {1.213g, Smunol, 1.0vg), 3.5-dimothoxyphenol (Ig, 6 3mmol,
13eg and CeoCO2 (3,26, 10nunol, 2eq) were added t0 a round-bottom flask with & magnetic bar,
then 25 ml DMF was added as solvent. The reaction vessel wag evacuated and backfitled with Ng
throe times and protected with a balloon of Nz, The reaction mixture was heated at 130 °C for at
least 12h with vigorvous stiring. The cooled solution was diluted with 80 ml ethyl scetate and
washed with brine. The organic phase was drned over anhydrons Na:x8Cq and concentrated n
vacimm, The residue was purified by wilica gel flash chromatography to afford the product as a
white solid, (2. 1g, vield = 99%, purity = 85.14%)

TLC Rr=0.3 (PE/EA=2/1)

MS (ESTI"): m/z=361.30 (M+1)

Example 43. 4-(3-Methoxy-5-(1H-pyrazol-1-yl) phenoxy)-6-(trifluoromethyl) quinoline
(Compound 49)

~0

O N A
Cs,CO
F3C N ~ S2 3 F3C x \§>
+ DMIZ, N,
NZ H 130 C N7

FE33] wmethyl 4-chloroguinoline-S-carboxyviate {(13%9mg, J.ammol, 1.2eq), 3-methoxy-3-{1H-~
pyrazol-1-y1) phenol (85mg, 0.5mmol, 1.0eq) and CapCOs (326mg, L.Ommol, Zeq) were added o
a round-bottom Jask with & mageetic bar, then 3 mi DMF was added as solvent. The reaction
vessel was evacuated and backfilled with N» three times and protecied with a balloon of M. The
reaction mixiore was heated at 130 °C for at izast 12h with vigorous stirring. The coolad solution

was diluted with 20 ml ethyl acetate and washed with brins. The organic phase was dried over
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anhydrous MNaxS0s and concentrated in vacuum. The residue was purified by silica gel flash
chromatography o afford the product as 2 white solid, (17 1mg, vield = 88.83%, purity = 97.269%)
TLC Rr=0.2 (PE/EA =2/1)
MS (ESTI*): m/z =386.60 (M+1)
TH NMR: (400 MHz, DMSO-d6) 5 8.89 (d, J = 5.2 Hz, 1H), 8.67 (s, 1H), 8.60 (d, J = 2.5 Hz, 1H),
8.27 (d, J=8.9 Hz, 1H), 8.11 (dd, J =9.0, 2.1 Hz, 1H), 7.76 (d, J=1.7 Hz, 1H), 7.48 (d, = 2.1
Hz, 2H), 6.94 (d, J = 5.3 Hz, 2H), 6.56 (t,J = 2.1 Hz, 1H), 3.87 (s, 3H).
Example 44. N-(3-((6-chloroquinolin-4-yl) oxy)-S-methoxyphenyl) acetamide (Compound
50)

~o

Q i

r CSzCO3 cl H
S
130 C N

[£34] 4.6-dichioroquinoline (118.2mg, O.dmunocl, 12eq), N-G-hydroxy-S-methoxyphonyl)
acetamide (90.5myg, 8. 5mmel, 1.0eg) and CeaU0: (326myg, 1.0mmel, 2eq) were added {0 2 round-
bottom flask with a magoetic bar, then 3 ml DMF was added as solvent. The reaction vessel was
evacuated and backfilled with Ny thres times and protectsd with 2 balloon of Mz, The reaction
mixture was heated at 138 °C for af least 125 with vigorous stivring. The cooled solution was
diluted with 20 ml ethyl acetste and washed with brine. The organic phase was dried over
anhydrous NaxS8O¢ and concentrated in vacunm. The residue was purified by silica gel flash
chromatography o afford the product a white solid. {124mg, vield = 72.3%%, purity = 97.99%:)
TLC Rr=0.25 (PE/EA=1/1)

MS (ESI): m/z=343.50 (M+1)

TH NMR: (400 MHz, DMSO-d6) & 10.10 (s, 1H), 8.75 (d, J = 5.1 Hz, 1H), 8.26 (d, J = 2.4 Hz,
1H), 8.07 (d, J = 9.0 Hz, 1H), 7.85 (dd, J = 9.1, 2.4 Hz, 1H), 7.15 (d, J = 2.4 Hz, 2H), 6.79 (d, J =
5.1 Hz, 1H), 6.62 (t, J = 2.3 Hz, 1H), 3.76 (s, 3H), 2.04 (s, 3H).

Example 45. 6-Chloro-4-(3-methoxy-5-(1H-pyrazol-1-yl) phenoxy) quinoline (Compound
51)
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- 2
| _N
cl _0 N} Cs,COs o '\\'\\)
cl Q cl N =
+ DMF, N,
N7 H 130 C N7

(351 4.6-dichloroquineline (1183.2mg, 0.6mmel, 1.2eq), 3-methoxy-3-{ 1H-pyrazei-1-yv1) phenol

{25mg. B.53mmol, 1.0eq} and Cs Ok (326mg, .Ommol, Zeq) were added to a round-bottom flask
with a magnetic bar, then 3 mi DMF was added as solvent. The reaction vessel was gvacuated and
backfilled with My three times and protected with a balloon of M. The reaction mixture was heated
gt 130 °C for at lzast 120 with vigorous stirring. The cooled sohmion was ditoted with 20 mi ethyd
acetate and washed with brine. The organic phase was dried over anhvdrous NapSQs and
concentrated in vacuum, The residue was purified by silica gel flask chromatography to afford the
product as an oil. {150myg, vield = 835.4%, purity = 97.99%)

TLC Rf=0.25 (PE/EA=2/1)

MS (EST*): m/z =352.50 (M+1)

TH NMR: (400 MHz, DMSO-d6) 6 8.76 (d, 1= 5.2 Hz, 1H), 8.60 (d, T=2.6 Hz, 1H),831 (d,J =
2.4 Hz, 1H), 8.09 (d, J= 9.0 Hz, 1H), 7.87 (dd, J=9.0, 2.4 Hz, 1H), 7.76 (d, J = 1.7 Hz, 1H), 7.44
(dt, J=12.4, 2.0 Hz, 2H), 6.92 — 6.85 (m, 2H), 6.56 (t, ] = 2.1 Hz, 1H), 3.87 (s, 3H)

Example 46. 4-(3-Acetamido-5-methoxyphenoxy) quinoline-6-carboxylic acid (Compound

52)
o~ o

o o HJ\ LiOH o o ﬁ)j\
EtOH/H,0
N7 2 NZ

FE36] Moethyl methyl 4-0Geacctamido-S-methoxyphenoxy) guinoline-G-carhbonyiate {105.8mg,

3 3mmol, 1.0eq) and LAOH (253 2mg, 8.6mmol, 2.0eq) were added 10 a round-bottom flask with a
magnetic bar. Then 1 mi BiOH and G.5 ml HoO were added as solvent. The reaction mixture was

stirred  overnight. When 4-(3-acetamido-S-methoxyphenony) quinoling-S-carboxyiate was
19
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consumed, the pH of reaction mixture was adjusted 1o 7 and seime white solid formed, which was
filtored and dried to give the product. (36mg, vield = 34%, purity = 7796}
MS (ESI*): m/z=353.50 (M+1)

Example 47. 4-(3-Acetamido-5-methoxyphenoxy)-N-methylquinoline-6-carboxamide
(Compound 53)

~o

Jo ¥
o) o HJ\
\g/ Cs,CO;, ~ I

DMF, N, H \

115 C

(837 4-chloro-MN-methvigquincline-&-carboxamide {44, 1mg, 0.2mumol, 1.0eq), N-3-hydroxy-3-
methoxyphenyl} acetamide (36.2mg, 0.2mmol, 1.2eq) and Co{0: {130.3myg, O.4nunol, 2og) were
added to & round-bottom flask with a magnetic bar, then 3 mi DMF was added ss sobvent. The
reaction vessel was evacuated and backfilled with N; three times and protecied with a balloon of
Mz The reaction mixture was heated at 115 °C for at least 12k with vigorous stirring. The cosled
solation was diluted with 20 m! othyl acotate and washed with brine. The organic phase was driod
over anbrydrous NasS0O4 and concentrated in vacuum. The residoe was purified by silica gel flash
chromatography to afford the prodoct as a white solid. (Jlmg, vield = 15%, purity = 65%)

TLC Ry= 0.25 (DCM/MeOH = 20/1)

MS (ESI"): m/z =366.40 (M+1)

Example 48. 4-(3,5-Dimethoxyphenoxy)-5-methyl-SH-pyrrolo]3,2-d] pyrimidine
{(Compound 54)
O/

. (4eq) O/©\O/

Cl lo) (o)

\ -~ ~ KO
QfN * DMF, N %‘fN
N Ny

N H 115°C \ lN/)

18387 4-chloro-5-methyl-5H-pyrrolof3,2-d] pyrimidine (¥83.83mg, O5mwwol, 1.0sg). 3.5~
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dimethoxyphenol (77mg, 0.5mmol, 1.0eq) and KollGs (276mg, 2.0munol, 4eq) were added to a
round-botiorm Hask with a magnetic bar, then 3 ol DMY was added a3 solvent. The reaction vessel
was ovacuated and backfilled with Mo three times and protectod with a balloon of Mo, The reaction
muxture was heated at 115 °C for at least 12h with vigorous stirring. The cooled solulion was
diluted with 20 mi ethyl ascetate and washed with brine. The organic phase was dried over
anhydrous Na:S5Cs and concemirated in vacuum. The residue was purified by silicas gel flash
chromatography to afford the product as g white selid. (37.8mg, vield = 13.3%, pority = 9596}
TLC Rr=0.25 (PE/EA=2/1)

MS (EST"): m/z = 286.30 (M+1)

TH NMR: (400 MHz, DMSO-d6) 5 8.31 (s, 1H), 7.78 (d, J = 3.0 Hz, 1H), 6.60 (d, J=3.0 Hz, 1H),
6.51 (d, J=2.2 Hz, 2H), 6.45 (d, J = 2.3 Hz, 1H), 4.09 (s, 3H), 3.76 (s, 6H).

Example 49. N-(3-Methoxy-5-((6-(trifluoromethyl)quinolin-4-yl)oxy)phenyl)acetamide
(Compound 55)

~o

o
cl o H o/@\NJ\
FaC “ +/ \@/ \g/ Cs,CO3 FsC Q H

I :[ N,] DMF, N, | 7

H 115 C

[£3%) 4-chloro-S-{mfluoromesthyDguinoline (139 mg, 0.6 mmwol, 1.2 eg), N-3-hydroxy-5-
methoxyphenyDacetamide (80 3myg, 0. 5mmeol, §,0eg) and CspC: (325.8%mg, . Ommol, Zeq) were
added to 2 round-bottom flask with a magnetic bar, then 3 ml DMF was added as sobvent. The
reaction vessel was evacuated and backfilled with Do three times and protected with a balloon of
Nz, The reaction mixture was heated at 1153 °C for at leasi 12h with vigorous stirring. The cooled
sotution was diluted with 20 m ethyl acetade and washed with brine. The organic phase was dried
over anhydrous MNaxS54(s and concentrated in vacmum, The residuc was purified by silice gel flash
chromatography 10 atford the product as a white solid. (Rlmg, vield = 24.2%, purity = 99%)
TLC Rr=0.35 (PE/EA=1/2)
MS (ESI): m/z=377.30 (M+1)
TH NMR: (400 MHz, DMSO-d6) § 10.12 (s, 1H), 8.87 (d, J = 5.2 Hz, 1H), 8.62 (s, 1H), 8.25 (d,
J=8.9 Hz, 1H), 8.09 (dd, J=8.9, 2.1 Hz, 1H), 7.21 (t, J= 1.9 Hz, 1H), 7.16 (t, J = 2.0 Hz, 1H),
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6.85 (d, J=5.2 Hz, 1H), 6.67 (t, ) =2.3 Hz, 1H), 3.76 (s, 3H), 2.04 (s, 3H).
Example 50. N-(3-methoxy-5-((5-methyl-SH-pyrrolo|3,2-d]pyrimidin-4-yl)oxy) phenyl)
acetamide (Compound 56)

O/

o
g ol
=N + N <N
U DMF, N, |
N7 H 115°C N A

[148] 4d-chloro-3-methyi-SH-pyrrolo[3,2-dipyvrimidine (83.8mg, .3nmuwol, 1.0eg), N-(3-

hydroxy-S-methoxyphenyDacetamide (80.5mg, 0.53mmol, 1.0eqg) and KCU0: (370mg, 2.0nmumol,
4egy wers added 1o a round-bottom flask with g magoetic bar, then 3 mi DMF was sdded as solvent,
The reaction vessel was evacuated and backfilied with M three times and protected with a balloon
of Mo, The reaction mixture was heated gt 113 °C for at least 12h with vigorous stitring, The cooled
solution was diluoted with 20 ml ethyl acetate and washed with brive. The organic phase was dried
over anhydrous NaxSOy and concentrated in vacuum. The residue was purified by silica gel Hash
chromatography to afford the product as a white solid. (6.%9mg, vield = 2.2%, purity =94.12%}
TLC Rr=0.15 (PE/EA =2/1)

MS (ESI"): m/z=313.40 (M+1)

Example 51. 4-(3-Methoxy-5-(1H-pyrazol-1-yl)phenoxy)-N-methylquinoline-6-

carboxamide (Compound 57)

o N
N
Cs,CO =
2 3 NN e \\7
DMF N, H >

j34%} d-chloro-N.-methyvliguinoline-6-carboxamide (110.25mg, 0.3nuncl, 1.0eq), 3-methoxy-5-
{1H-pyrazel-1-vliphenol (95mg, (.5nuncl, 1.0eq) and Cep: (326mg, 1mmol, 2eq) were added
o a round-bottorn fask with g magnetic bar, then 3 mi DME was added as solvent. The reaction
vessel was evacuated and backfifled with B throe times and protected with a balloon of Nz The
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reactinn mixture was heated at 115 °C for at least 12h with vigorous stivring. The cooled solution
was diluted with 20 mi othyl scetate and washed with brine. The organic phase was dried ovor
anbydrous NaxBOs and concentrated in vacuwm, The residue was murificd by silica gel flash
chromatography to afford the product as a white sohid. {132.7mg, vicld = 74.88%, purity = 97.81%}
TLC Ry=0.25 (DCM/MeOH = 20/1)
MS (EST*): m/z =375.50 (M+1)
TH NMR: (400 MHz, DMSO-d6) 3 8.88 (d, J = 2.0 Hz, 1H), 8.81 (dd, J = 10.9, 4.9 Hz, 2H), 8.62
(d, J=2.6 Hz, 1H), 8.26 (dd, J = 8.8, 2.0 Hz, 1H), 8.11 (d, J = 8.8 Hz, 1H), 7.76 (d, ] = 1.7 Hz,
1H), 7.46 (dt, J = 10.1, 2.1 Hz, 2H), 6.93 — 6.84 (m, 2H), 6.56 (t, ] = 2.2 Hz, 1H), 3.88 (s, 3H),
2.86 (d, ] =4.4 Hz, 3H).
Example 52. 4-(3-acetamido-5-methoxyphenoxy)-N, N-dimethylquinoline-6-carboxamide
(Compound 58):

~o

Jo W
(o] O ”)J\
\g/ K;CO; ~N X

115 C

(8421 4d-chloro-N, N-dimethylguincling-6-carboxamide (117.34mg, G.5mmol, L.0Oeqg), MN-{3-
hydroxy-S-methoxyphenyl) acetamide (80.5mg, 0.53mmel, 1.0e0) and K0 (2786mg, 2.0mmol,
4eg) were added 1o g round-bottom flagk with a magnetic bar, then 3 mi DMF was added ag solvent,
The reaction vessel was evacuated and backfilled with Np thwee times and protected with a balloon
of M2, The reaction mixture was heated at 113 °C for af lgast 12h with vigorous stirring, The cooled
solution was dilsied with 20 ml ethyl acetate and washed with brine. The organic phase was dried
over anhydrous Maz80, and concentrated in vacmum. The residue was purified by silica pel flach
chromatography to afford the product as a white solid. (124.5mg, vield = 65.6%, purity =83%:)
TLC Ry=0.15 (PE/EA =2/1)

MS (ESI"): m/z =380.30 (M+1)

Example 53. 4-(3-ethoxy-5-(1H-pyrazol-1-yl)phenoxy)-7-methoxyquinoline-6-carboxamide
(Compound 59):

&3
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(o] Cl l N\
\/o N ‘Q)
H,N X, HoN =
~o N H DMI;, N, ~o N

{143} 4-chloro-7-methoxyguinoline-&-carboxamide {119mg, §.5nunol, 1.02g), 3-ethoxy-5-(1H-
pyrazol-i-yhpheno! (102mg, 0.5nuncl, 1.0cg) and KCO: (276myg, 2.0mmmel, 404 were added to
a round-bottom flagk with a3 magnetic bar, then 3 mi DMF was added gs solvent. The reaction
veasel was evacuated and backfilled with Ny three times and protected with a balloon of M. The
reaotion mixbure was hested at 115 °C for at least 13k with vigorous stizving. The cocled solution
was diloted with 20 ml ethyl scetate and washed with brine. The organic phase was dried over
anhydrous NapS3Oy and concentrated in vacuum, The residue was purified by silica gel flash
chromatography to afford the prodoct as a white solid. (135mg, vield = 66 83%, purity =90.27%)
TLC Ry= 0.4 (DCM/MeOH = 20/1)

MS (EST*): m/z = 405.40 (M+1)

1H NMR: (400 MHz, DMSO-d6) & 8.74 — 8.67 (m, 2H), 8.61 (d, J = 2.6 Hz, 1H), 7.86 (s, 1H),
7.75 (d, T= 1.7 Hz, 2H), 7.55 (s, 1H), 7.43 (d, J = 2.1 Hz, 1H), 7.39 (d, ] = 2.1 Hz, 1H), 6.84 (t, J
=2.2 Hz, 1H), 6.71 (d, J = 5.2 Hz, 1H), 6.55 (t, ] = 2.2 Hz, 1H), 4.15 (q, J = 6.9 Hz, 2H), 4.05 (s,
3H), 1.36 (t, J = 6.9 Hz, 3H)

Example 54. N-(3-((6-iodoquinolin-4-yl) oxy)-5-methoxyphenyl) acetamide (Compound 60)

Q
ZT
at
Iz
o

O
+ S
Nz DMF, N, P

H 116 C

[144] d-chloro-t-iodoguinoline (173 7mg, O.bnuncl, 1.2eq), N-(3-hydroxy-5-methoxyphenyl)
acetamide {90.5myg, 0.5mmol, 1.0eq) and kCO0: (276myg, 2.0mmel, 4eq) were added {o 4 round-
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beottom flask with a magnetic bar, then 3 mi DMFE was added as solvent. The reaction vesse] was
evacuated and backfilled with No three times and protected with 3 balloom of Nz, The reaction
miziure was beoated at 115 °C for at loast 12h with vigorous stirring. The cocled solution was
diluted with 20 mi othvi acetaie and washed with brime. The organic phase was dried over
anhydrous NapS0s and concentrated in vacuum. The residue was purified by silica gel flash
chromatography to afford the product as a2 white solid, (191 4mg, vield = 88.15%, purity = $0%)
TLC Rr=0.35 (PE/EA = 1/2)

MS (ESI"): m/z = 435.30 (M+1)

H NMR: (400 MHz, DMSO-d6) 8 10.10 (s, 1H), 8.74 (d, J = 5.2 Hz, 1H), 8.62 (d, J = 1.9 Hz,
1H), 8.09 (dd, J=8.8,2.0 Hz, 1H), 7.82 (d, J= 8.9 Hz, 1H), 7.15 (dt, J= 7.0, 2.0 Hz, 2H), 6.76 (d,
J=5.2Hz, 1H), 6.62 (t, ] = 2.2 Hz, 1H), 3.76 (s, 3H), 2.04 (s, 3H).

Example 55. 4-(3-Methoxy-5-(1H-pyrazol-1-yl) phenoxy) quinoline-6-carboxamide
(Compound 61)
~o

N
o o/@w 2
K,CO =
Kooy L
DMF N, N

115 C

i8458] 4-chloroqunoling-6-carboxamide (103 . 3me, 0.5mmol, 1.0aq). 3-mothoxy-5-{1 H-pyrazol-
1-v1} phenol (85mg, 0. 53mmol, 1.0eq) and Xa00: (276myg, Jromol, deq) were added to 8 round-
bottom flask with a magostic bar, thon 3 ml DMF was added as solvent. The roaction vessel was
evacuated and backfiled with MNo thres times and protecied with a balloom of M2, The resction
mixnture was heated at 1135 °C for at least 12h with vigorous stirring. The copled solution wag
diluted with 20 ml othyl acetate and washed with brine, The organic phase was dried over
anbyvdrovs NaxBOy and concentrated in vacunm. The residue was purified by silica gel flash
chromategraphy (0 afford the product as 2 white solid, (117 Img, vigld = 63%, purity = 99%)
TLC Rr= 0.25 (DCM/MeOH = 20/1)
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MS (ESI*): m/z = 361.40 (M+1)

Example 56. 7-Methoxy-4-(3-methoxy-5-(pyrimidin-2-yl) phenoxy) quinoline-6-
carboxamide (Compound 62)
e
(0] O
oI

1146} 4-chlore-7-methoxyauinoline-S-carboxamide (11%mg, O.5mmel, l.8eq), 3-methoxy-5-
{pyrimidin-2-vl) phenol {101mg, 0.3mmol, 1.0eq) and K000 (276myg, 2.0mmol, deq) were added
to a round-botiom flask with a magnetic bar, then 3 mi I3MF was added as splvent, The reaction
vessel was evacuated and backfifled with Mo three times and protected with a balloon of M. The
regotion mixture was heated at 115 °C for at least 12h with vigorous stirring, The cooled sclution
was diluted with 20 mi ethyl scetate and washed with bring, The organic phase was dried over
anbvdrous NaxR0Os and concentrated in vacuum. The residue was purified by silica gel fiash
chromatography to afford the product as 3 white solid. (148my, yvield = 73 36%, purity =98 43%)
TLC Ry= 0.4 (DCM/MeOH = 20/1)

MS (ESTI*): m/z =403.50 (M+1)

'H NMR: (400 MHz, DMSO-d6) 6 8.91 (d, J = 4.8 Hz, 2H), 8.74 — 8.68 (m, 2H), 7.92 (t, J= 1.8
Hz, 1H), 7.87 (s, 1H), 7.80 — 7.72 (m, 2H), 7.55 (s, 1H), 749 (1, J=4.9 Hz, 1H), 7.13 (t, J=2.3
Hz, 1H), 6.70 (d, J = 5.2 Hz, 1H), 4.05 (s, 3H), 3.90 (s, 3H).

Example 57. 6,7-Dimethoxy-4-(3-methoxy-5-(pyrimidin-2-yl) phenoxy) quinoline

(Compound 63)
~o
c VY
e § +/° SN K,COs o O\ ,JJ
SOOR - e e
86
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{847 4-d-chlore-6,7-dimethoxyguinoline (11%mg, §.5mmol, 1.0eq), 3-methoxy-S-{pyrimidin-2-
¥1i phonol (112.5mg, 0.5mmol, 1.0cg) and KoC0: (276me, 2.9mmol, 4eq) were added o 2 round-
bottom flask with a magoctic bar, then 3 mi DMY was added as solvent. The reaction vessel was
gvacuaied and backfilied with Ny three times and proiecied with a balloon of Nz, The reaction
mixbure was heated at 115 °C for gt least 12h with vigovous stirring. The cooled selution was
diluted with 20 ml othyl acetate and washed with brine. The organic phase was dried over
anbydrous MNapS30s and concentrated in vacuurn, The residue was purified by silica gel flash
chromatography to afford the product as a white solid. (8%mg, vield = 45.7%, purity =94%4)

TLC Rf= 0.2 (PE/EA=1/1)

MS (EST"): m/z =390.50 (M+1)

1H NMR: (400 MHz, DMSO-d6) 6 8.91 (d, J = 4.9 Hz, 2H), 8.53 (d, J = 5.2 Hz, 1H), 7.90 (dd, J
=2.5,1.3Hz, 1H), 7.77 - 7.72 (m, 1H), 7.55 — 7.45 (m, 2H), 7.43 (s, 1H), 7.10 (t, J = 2.3 Hz, 1H),
6.68 (d, T=5.2 Hz, 1H), 3.95 (d, J = 11.0 Hz, 6H), 3.90 (s, 3H).

Example 58. 7-Methoxy-4-(3-methoxy-5-(3-methyl-1,2,4-oxadiazol-5-
yDphenoxy)quinoline-6-carboxamide (Compound 64)
~
O

o-N

S

o cl o 8 o o _N
- N KzCOg ~|\/?'
H,N N L H,N SN
DMF, N
~o N7 H J 2 ~0 N7

115 C

(848} 4-chioro-7-methowyquincline-S-carboxamide {11%9mg, §.5mmol, 1.0eq}, 3-methoxy-5-3-
methyl-1,2 4-oxadiazol-S-yUiphonol (103mg, §.5mmoel, 1.0eq) and KO0 876mg, 2.0mmol, 4og)
werg added to 8 round-bottom flask with a magnstic bar, then 3 mi DMF was added as solvent.
The reaction vessel was evacoated and backfilled with Nu three times and protected with a balloon
of Mo, The reaction mixture was heated =t 113 °C for at least 125 with vigorous stirving. The cooled
solution was dibrted with 20 ml ethyl acetate and washed with brine. The organic phase was dried
pver anhydrons Ma:50s and concentrated in vacuum. The residue was purified by silica gel flash
chromatography o afford the product as 2 white solid. (182mg. vield = §9.6%, purity =899}

TLC Ry= 0.2 (DCM/MeOH = 16/1)
87
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MS (ESI¥): m/z = 407.50 (M+1)

1H NMR: (400 MHz, DMSO-d6) & 8.72 (d, J = 5.2 Hz, 1H), 8.68 (s, 1H), 7.86 (s, 1H), 7.75 (s,
1H), 7.55 (d, J = 4.0 Hz, 2H), 7.49 (t, ] = 1.8 Hz, 1H), 7.29 (t, ] = 2.3 Hz, 1H), 6.72 (d, ] = 5.2 Hz,
1H), 4.05 (s, 3H), 3.91 (s, 3H), 2.41 (s, 3H).

Example 59. 4-(3-Ethoxy-5-(1H-pyrazol-1-yl) phenoxy) quinoline-6-carboxamide
(Compound 65)

L

N=—=
o cl 1 3 o o/©\w"'
~© N k,co, )
H2N = + B H2N RS
DMF, N,
o}
N H N©  Lc12

[84%] 4-chlovoquinoline-G-carboxarnide (103.2mg, 0.5mmol, 1.02g), 3-sthoxy-3-{1 H-pyrazol-1-
v1} phenol (102, 1rug, 0.53mmol, 1.00g) and KoCO3 (376mye, 2muncl, deq) were added to a round-
bottom flask with a magnetic bar, then 3 mi DMF was added as solvent. The resction vessel was
evacuated and backfilied with N2 three times and protecied with a balloon of Nz, The reaction
mixture was beated at 115 °C for st least 12h with vigorous stirring. The cooled solution was
dituted with 20 ol ethyl acetate and washed with brine. The organic phase was dried over
anhydrous Nax30h and concentrated in vacuum. The residuc was purified by silica gel flash
chromatography to afford the prodoct as a white solid. (108.6mg, vield = S8%, purity = 91.47%)
TLC Ry= 0.2 (DCM/MeOH = 20/1)

MS (EST*): m/z =375.40 (M+1)

H NMR: (400 MHz, DMSQ-d6) 4 8.93 (d, J = 1.9 Hz, 1H), 8.80 (d, J= 5.2 Hz, 1H), 8.61 (d, J =
2.6 Hz, 1H), 8.35 (s, 1H), 8.29 (dd, J = 8.8, 2.0 Hz, 1H), 8.10 (d, J = 8.8 Hz, 1H), 7.75 (d, 1= 1.7
Hz, 1H), 7.57 (s, 1H), 7.44 (dt, J = 10.1, 2.1 Hz, 2H), 6.90 — 6.84 (m, 2H), 6.55 (t, J=2.1 Hz, 1H),
4.15 (q, J = 6.9 Hz, 2H), 1.37 (t, ] = 7.0 Hz, 3H).

Example 60. 7-Methoxy-4-(3-methoxy-5-(1-methyl-1H-pyrazol-4-yl)phenoxy)quinoline-6-

carboxamide (Compound 66)
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~o
1 (@) O =
o] Cl e | /N K,COs \NN’
HzN > H,N >
DMF, N
~ —~ g2 ~., s
© N H 115°C © N

[RS8 d-chloro-7T-methonyquinoline-6-carboxamide {11%mg, 3.5mmoel, 1.0=q), 3-methoxy-5-(1-
methyl-1H-pyrarol-4-yvhipheno! (122.4mge, S.6mmol, 1.0gg) and KO0 376mg, 2.0mmel, deg)
were added to a round-bottom flask with a2 magnetic bar, then 3 mi IIMF was added as solvent.
The reastion vessel was evacuated and backfilled with N three times and protecied with a balloon
of Nz, The reaction mixture was heated st 118 °C for at least 12h with vigorows stivring. The cooled
solution was diluted with 20 mi ethyl aceiate and washed with brine. The organic phase was dried
over arthydrous Na:S0y and concentrated in vacoum. The residue was purified by silica gel flash
chromatopraphy © afford the product as 2 white solid. {189mg, vield = 23.6%, purity =899%)
TLC Rf= 0.25 (DCM/MeOH = 16/1)

MS (EST*): m/z = 405.50 (M+1)

1H NMR: (400 MHz, DMSO-d6) & 8.74 — 8.66 (m, 2H), 8.23 (s, 1H), 7.94 (s, 1H), 7.86 (s, 1H),
7.74 (s, 1H), 7.54 (s, 1H), 7.13 (dt, J=11.2, 1.8 Hz, 2H), 6.74 (d, J=2.3 Hz, 1H), 6.62 (d,J=5.2
Hz, 1H), 4.05 (s, 3H), 3.84 (d, J = 7.2 Hz, 6H).

Example 61. 5-(3-((6-Bromoquinolin-4-yl)oxy)-5-methoxyphenyl)-3-methyl-1,2,4-
oxadiazole (Compound 67)

~o0

,N
o o N
' \,?'
2003 Br. SN
DMF N, NP

115 C

(181 S-bromo-d-chloroquincline (144mg, G6mmeol, 1.2eq) 3-methoxy-5-(3-methvi-1,2.4-
oxadiazol-3-yDphenol (10%mg, 8.3mmol, .0eq} and BoO0: (276myg, 2.0mmol, deg) were added

to a round-bottom flask with 8 magnetic bar, then 3 mi DBMF was added as solvent. The resction
89
TPTS/116663047.1

CA 03216785 2023-10-25



Aty 2022/228549°- MBI-012WO3 PCT/CN2022/090291

vessel was evacuated and backfitled with M, three times and protected with a balloon of Na. The
reaction mixture was heated at 115 °C for at izast 12b with vigorous stiering. The cooled solution
was diluted with 20 mi othyl acetate and washed with bring. The organic phase was dried over
anbrvdrouns Na:530q¢ and concenirated i vacuum. The residue was purified by silica gel {lash
chromatography {o afford the product as g white selid. (86.1mg, vield = 41.8%, purity =99%)
TLC Ry=0.2 (PE/EA=3/1)

MS (EST"): m/z =412.30 (M+1)

1H NMR: (400 MHz, DMSO-d6) & 8.78 (d, J = 5.2 Hz, 1H), 8.46 (d, J = 2.1 Hz, 1H), 8.05 — 7.94
(m, 2H), 7.55 (dt, T=10.3, 1.7 Hz, 2H), 7.31 (t, T=2.3 Hz, 1H), 6.87 (d, J =5.1 Hz, 1H), 3.91 (s,
3H), 2.42 (s, 3H)

Example 62. 5-(3-((6-Bromoquinolin-4-yl)oxy)-5-methoxyphenyl)-3-methyl-1,2,4-

Lo

oxadiazole (Compound 68)

N
Cl o 0 O ~
Br ~~- N~  Ky,CO, Br.
X, H__ = ° =
DMF, N, ~
N H 115°C N

(8521 Sbromo-dechloroquingline (14dmg, G6mmeol, 12eq) 3-methoxy-8-(3-methvi-1,2.4-
oxadiazol-5-yhphenol {103mg, §.5mmol, 1.0eq) and BE,C0: {276mg, 2.0mmol, deg) were added
to a round-bottom flask with & magnetic bar, then 3 md DMF was added a= sclvent. The reaction
vossel was evacusied and backfilled with N: three times and protected with a balloon of Nz, The
reaction rmuxture wasg heated at 115 °C for at least 12h with vigorous stirring. The cooled solution
was diluied with 20 ml ethyl scetate and washed with brine. The organic phase was dried over
anbydrous NaxB3Os and congentrated in vacuum, The residue was purified by siliva gel flash
chrommatography to afford the product as a white solid. {18mg, vield = 10.69%, purity =99%)
TLC Rs=0.2 (PE/EA=3/1)

MS (ESIY): m/z=401.30 (M+1)

TH NMR: (400 MHz, DMSO-d6) 8 8.76 (d,J = 5.1 Hz, 1H), 8.47 (dd, J = 15.3, 3.4 Hz, 2H), 8.05
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—7.94 (m, 2H), 7.39 (t, J= 1.7 Hz, 1H), 7.29 (t, ] = 1.6 Hz, 1H), 7.10 (d, J = 2.3 Hz, 1H), 6.77 (d,
J =52 Hz, 1H), 4.12 (g, J = 7.0 Hz, 2H), 2.77 (d, ] = 4.4 Hz, 3H), 1.35 (t, ] = 6.9 Hz, 3H).

Example 63. 4-(3,5-Dimethoxyphenoxy)-7-methoxyquinoline-6-carboxamide (Compound
69)

K2C°3 H,N A
DMF N, < N?

115 C

18837 4-chlore-7-methoxyguincline-6-carboxamide (119%mg, ). Smmaoi, 1.0eq), 3.5
dimethoxyphenol {92.4mg, 0.6mmal, 1.00q) and KoCUG: (276mg, 2.0mmol, dog) wore added o g
round-bottem flask with a2 magnetic bar, then 3 ol DMY was added as solvent. The reaction vossel
was evacuated and backfiiled with Mo three times and protected with a balloon of Nz, The reaction
mixture was heated at 113 °C for at least 12h with vigorous stitring. The cooled solution was
diluted with 20 mi ethyl acetate and washed with brine. The organic phase was dried over
ardvydrous Na:SOs and concentrated in vacuum. The residue was purified by silica gol flash
chromatography to afford the product as g white selid. (124mg, vield = 70%, purity = 59%}

TLC Rr=0.25 (DCM/MeOH = 16/1)

MS (ESI*): m/z =355.40 (M+1)

TH NMR: (400 MHz, DMSO-d6) & 8.72 — 8.65 (m, 2H), 7.85 (s, 1H), 7.74 (s, 1H), 7.53 (s, 1H),
6.62 (d, J=5.2 Hz, 1H), 6.49 (s, 3H), 4.04 (s, 3H), 3.77 (s, 6H).

Example 64. 3-Methoxy-N-methyl-5-((6-(trifluoromethyl) quinolin-4-yl) oxy) benzamide
(Compound 70)
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~o

_ O
N K,CO.
2 3 Fs;C X
DMF N, NP

115 C

1884) <-chloro-&-(iriffucromethyl} guinoline (13%myg, 0.6mmol, 1.2eq), 3-bydroxy-5-methoxy-
N-methyibenzamide {90.5myg, 3.5mmol, 1.0eq) and KoUG: (276me, 2.0mmol, 4eq) were added fo
a ropd-botiom flask with a magnetic bar, then 3 mi DMF was added as solvent, The reaction
vessel was ovacuated and backfiled with Mo three times and protected with a balloon of Mz The
reaction mixture was heated at 115 °C for at least 12h with vigorous stiming. The cooled solution
was diluted with 20 mi ethyl acetate and washed with brine. The organic phase was dried over
arthwdrous Na:3O4 and concenirated in vacuum. The residue was purified by silica gel flgsh
chromatography to afford the product as a white selid, {(144mg, vield = 76.53%;, purity = 89%;)
TLC Rf=0.2 (PE/EA=1/2)

MS (EST): m/z=377.30 (M+1)

TH NMR: (400 MHz, DMSO-d6) 5 8.88 (d, J = 5.2 Hz, 1H), 8.65 (s, 1H), 8.51 (q, J =4.6 Hz, 1H),
8.27(d,J=8.8 Hz, 1H), 8.11 (dd, J=8.9, 2.1 Hz, 1H), 7.42 (t, T = 1.8 Hz, 1H), 7.36 (t,J= 1.8 Hz,
1H), 7.18 (t, J=2.3 Hz, 1H), 6.84 (d, J = 5.2 Hz, 1H), 3.85 (s, 3H), 2.78 (d, J = 4.5 Hz, 3H).

Example 65. 7-Methoxy-4-(3-methoxy-5-(methylcarbamoyl) phenoxy) quinoline-6-
carboxamide (Compound 71)

~o0

o]
ZT

~

(8351 4dchioro-7T-methoxyquincline-Scarboxamide {11%mg, (Smmeol, §.0eqg) 3-hydrony-5-
methoxy-N-anethyibenzamdde (90.5mg, 3.5mmol, 1.0eq) and KaC0: (276mg, 2.0mmol, 4eq) were
added to a round-bottom flask with a magnetic bar, then 3 mi DMF was added as sobvent. The

reaction vessel was evacusted and backfilled with Ny three times and protected with a balloon of
J4L
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Nz The reaction mixture was heated at 115 7C for at least 12h with vigorous stirring. The cooled
solution was diluted with 20 mi othyl acotate and washed with bring. The organic phase was dried
over ardydrous Nax304 and concentrated in vecuum, The reosidue was purified by silica gel flash
clromatography to afford the product as 2 while solid. {15%mg, viold = 78.5%, purity =%9%}
TLC Ry=0.25 (DCM/MeOH = 16/1)

MS (EST"): m/z = 382.20 (M+1)

TH NMR: (400 MHz, DMSO-d6) & 8.74 — 8.66 (m, 2H), 8.50 (q, J = 4.6 Hz, 1H), 7.86 (s, 1H),
7.74 (s, 1H), 7.55 (s, 1H), 7.39 (t,J= 1.8 Hz, 1H), 7.29 (t, J = 1.7 Hz, 1H), 7.10 (t, J = 2.3 Hz, 1H),
6.62 (d, T=5.2 Hz, 1H), 4.05 (s, 3H), 3.85 (s, 3H), 2.77 (d, ] = 4.5 Hz, 3H).

Example 66. 3-((6-Bromoquinolin-4-yl) oxy)-5-methoxy-N-methylbenzamide (Compound

72)
~0
o N
Cl o O ~
Br. ~ N/ K2C03 Br.
~ + H X
P DMF, N,
[}
N H 115 C N”

[i86] o-bromo-d-chloreguinoline  {143.5mg, Gomenol,  1.0eq),  3-hydroxy-S-methoxy-N-
methylbenzamide (90.5myg, 0.5mmol, 1.0eq) and EoCG: (276mg, 2.0mumnol, deg) were added o a
round-bottom flask with 8 magnetic bar, then 3 ml DMF was added ae solvent, The reaction vessel
was gvacuated and backfilled with N; three thmes and protected with a batloon of N2, The reaction
mixture was heated at 115 °C for at least 13h with vigorous stirring. The cooled solution was
diluted with 20 mi ethy! acetaie and washed with brime. The organic phase was dried over
anhydrous MaoSOs and concentrated in vacwn. The rosidoe was purified by silica gel {lash
chromatography to afford the product as a white solid. (1684mg, vield = B5%, purity =99%%)

TLC Rs=0.15 (PE/EA = 1/4)

MS (EST"): m/z =387.10 (M+1)

TH NMR: (400 MHz, DMSO0-d6) & 8.76 (d, ] = 5.2 Hz, 1H), 8.50 (q, J = 4.5 Hz, 1H), 8.45 (d, I =
2.1 Hz, 1H), 8.05 —7.93 (m, 2H), 7.40 (t, ) = 1.8 Hz, 1H), 7.31 (t, J = 1.7 Hz, 1H), 7.12 (t, ] =2.3
Hz, 1H), 6.78 (d, ] = 5.2 Hz, 1H), 3.85 (s, 3H), 2.77 (d, ] = 4.4 Hz, 3H)
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Example 67. 4-(3-Methoxy-5-(1H-pyrazol-1-yl) phenoxy) quinazoline (Compound 74)

: 7D
K5COj5, DMF I N=

SN Ho N-y, _100°C.6h )N

N ND NZ

[E871  4-3-methoxy-5-(1il-pyrazel-1-vi) phenol (70 mg, 0.36 ramsl, 1.0 eq), 4-chloroquinazoline
{73 mg, 0.9449 mmol, 1.2 eq) and KoC0: (102 mg, .73 munol, 2 eq} were added 10 a round-bottom
flask with & magnetic bar, then 2 md DMF was added as a solvent. The reaction vessel was
evacuated and backfilled with Mo three times and protected with a balloon of M. The reaction
mixture was heated at 100 °C for 6 b with vigorous stirring. The cocled solulion was diluted with
water (30 mi} and extracted with ethy! acetate (3 x 20 mi). Combined organic lavers was washed
with water {2 x 20 mi), brine {20 ml} and dried over anhydrous NaxS(04 and concentrated under
reduced pressure. The residue was purified by silics gel flash chromatography o afford the product
as a white solid. {40 mg, vield = 34%, purity = 36.1%)

TLC Rf= 0.4 (EA/PE = 6:4)

MS (ESI*): m/z=1319.2 (M+1)

H NMR (400 MHz, CDCl3): 5 8.81 (s, 1H), 8.38 (d, /= 8.1 Hz, 1H), 8.04 (d, /= 8.4 Hz, 1H),
7.94 (dd, J=10.6, 5.2 Hz, 2H), 7.74 — 7.66 (m, 2H), 7.27 (s, 1H), 7.24 (d, /= 1.8 Hz, 1H), 6.77
(t,/J=2.0 Hz, 1H), 6.47 (d, /= 1.8 Hz, 1H), 3.90 (s, 3H).

Example 68. 4-(3-methoxy-5-(1H-pyrazol-1-yl)phenoxy)-6,7-dimethoxyquinazoline
(Compound 74)
~o

cl -0 < O/©\N§
o ,CC3, DMF -
- =N X 100°C, 6 h A0 =N N
J T = A
~0 N7 H N= ~o N“

[E58] 3-methoxy-%3-(1H-pyrazol-l-vDphenol (70 mg, .36 mmol, 1.0 egi 4-chioroe-6,7-
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dimethoxyquinazeline (31 mg, 8.4 mmol, 1.1 eq) and BEoCO: (102 mg, 0.73 mmol, 2 eqg) were
added to a round-bottom flask with a magoetic bay, then 2 ml DMF was added ag a solvent. The
reaction vessel was evacuated and backfilled with N2 throe thoes and protected with a balloon of
Nz, The reaction mixture was heated at 100 °C for & b with vigorous stiring. The cooled solution
was diluted with water {30 mL) and extracied with ethyl scetate (3 x 20 mL}. Combined organic
layers was washed with water (2 x 20 mL)}, brive (20 mb} and dried over anhydrous MNaz50s and
concentrated under reduved prossure, The residue was purified by silica gel flash chromatography
1o afford the product ag g white solid, (70 mg, vield = 30%, purity = 29%)

TLC Rs=0.5 (EA/PE = 6:4)

MS (ESI"): m/z =379.2 (M+1)

1H NMR: (400 MHz, DMSO-d6) & 8.58 (d, J = 3.6 Hz, 2H), 7.75 (d,J= 1.5 Hz, 1H), 7.58 (s, 1H),
7.44 (d, J= 1.9 Hz, 1H), 7.43 — 7.39 (m, 2H), 6.90 (t, /= 2.1 Hz, 1H), 6.56 — 6.53 (m, 1H), 3.99
(d, J=5.7 Hz, 6H), 3.86 (s, 3H).

Example 69. 4-(3-Methoxy-5-(4-methyl-1H-imidazol-1-yl)phenoxy)-6,7-
dimethoxyquinazoline (Compound 75)

cl =0
/}’
K,COs3, DMF -
O SN 100°C. 5 h O N '
~o N7 H \=— ~o NZ

P58 3-methoxy-5-{4-methyl-TH-imidazol-1-yDphenol (70 mg, .34 mmel, 1.0 eq}, 4-chloro-

6,7-dimethonyaquinazoline (85 mg, 0.37 mmel, 1.1 eg) and KaCG3 (93 mp, 8.68 mmel, 2 eg) were
added to a round-botiom flask with a magnstic bar, then 2 mi DMFE was added as 2 solvent. The
reaction veoasel was evacuated and backfilied with N; three times and protected with a balloon of
Mz The reaction mixture was heated at 108 °C for 5 h with vigorons stivving. The cooled solution
was difuted with water {30 ml) and extracied with ethyl acetate (3 x 20 mL)}. Combined organic
lavers was washed with water (2 x 20 mb), brine (20 mb) and dried over anhydrous MNa:30: and
concentrated under reduced pressurs. The residue was purificd by silica gol flagh chromatography

o afford the product as a white solid. {60 mg, yvield = 439, purity = 96.9%)
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TLC Ry= 0.3 (100% EA)

MS (ESI*): m/z =393.2 (M+1)

1H NMR: (400 MHz, DMSO-d6) & 8.58 (s, 1H), 8.23 (d, /= 1.0 Hz, 1H), 7.56 (s, 1H), 7.53 (s,
1H), 7.41 (s, 1H), 7.27 (s, 1H), 7.18 (s, 1H), 6.90 (s, 1H), 3.99 (d, J = 7.3 Hz, 6H), 3.85 (s, 3H),
2.14 (s, 3H)

Example 70. 4-(3-Methoxy-5-(4-methyl-1H-imidazol-1-yl)phenoxy)quinazoline
(Compound 76)

cl —0
N
K,COs, DMF Q‘
SN 100°C, 5 h XN
N/ H \— N/

1i68F 3-mothoxy-3-{4-methvi-1H-imidazol-1-vliphenol {70 mz, .34 mmsl, 1.0 g}, 4

chioroquinazoline (62 mg, 0.37 mmol, 1.1 eq) and E,CG: (4835 mpg, 0.68 mmol, 2 o) were added
¢ a round-bottom flask with a magnetic har, then 2 ml DMF was added as s solvent. The veaction
vessel was evacuated and backfilled with M; three tirees and protected with a balloon of Nz, The
reaction mixture was heafed at 100 °C for 5 b with vigorous stirring. The cooled solution was
diluted with water (30 mL} and extracted with ethyl acetate (3 ¥ 20 mL}. Combined organic layers
was waghed with water {2 x 20 mL), brine (20 mb) and dried over anhydrous Napx8Gs and
concentrated under reduced pressure. The residue was porified by siica gel flush chromatography
i afford the product as 3 white solid, (63 mg, yield = 37%, purity = 82%)

TLC Rf=0.25 (100% EA)

MS (ESI*): m/z =333.23 (M+1)

'H NMR: (400 MHz, DMSO-d6) 6 8.77 (s, 1H), 8.39 (d, /= 8.1 Hz, 1H), 8.23 (s, 1H), 8.11 — 8.00
(m, 2H), 7.82 (s, 1H), 7.53 (s, 1H), 7.31 (s, 1H), 7.20 (s, 1H), 6.96 (s, 1H), 3.85 (s, 3H), 2.14 (s,
3H).

Example 71. 4-(3-Methoxy-5-(4-methyl-1H-imidazol-1-yl)phenoxy)quinoline (Compound
)
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~0

O/©\N N\
b S BE T
W U

FE61}  3-methoxy-5-{4-methyi-1 H-midazel-1-yliphenol {1080 mg, 048 mmol, 1.0 eq) 4
chisrogquinoline (88 mg, 0.53 nunol, 1.1 eq) and K2OUG: (135 wg, 0.97 mmol, 2 eg) were added to
a roeund-hottom flask with 2 mwagoetic har, them Z2 mil DME was added as a solvent. The reaction
vessel was evacuated and backfilod with Mo three times and protected with a balloon of Nz The
reaction mixture was beated at 108 °0 for 5§ b with vigorous stirring. The cooled solution was
diluted with water (30 mi} and oxtracted with othyl acotate {3 x 20 mL ). Combinoed organic layors
was washod with water {2 x 20 mi), brine £20 mb) and dried over anbyvdrous NapSOs and
concentrated under reduced pressure. The residuse was puxiﬁed by sibica gel flash chromatography
1o afford the product as g white solid, (80 mg, vield = 55.5%, purity = 99%)

TLC Ry=0.15 (100% EA)

MS (ESI*): m/z =332.12 (M+1)

'H NMR (400 MHz, DMSO) § 8.73 (d, J = 5.1 Hz, 1H), 8.31 (d, J = 8.4 Hz, 1H), 8.26 (s, 1H),
8.06 (d, J= 8.3 Hz, 1H), 7.84 (t,J= 7.0 Hz, 1H), 7.68 (t, J = 7.4 Hz, 1H), 7.56 (s, 1H), 7.26 (s,
1H), 7.21 (s, 1H), 6.86 (s, 1H), 6.79 (d, J = 5.2 Hz, 1H), 3.85 (s, 3H), 2.14 (s, 3H).

Example 72. 4-(3-(1H-imidazol-1-yl)-5-methoxyphenoxy) quinazoline (Compound 78)
~
O

Q BRAT o~y W
X -

[i62f 3-{1H-imidazol-1-yi}-S-methoxyphenol (80 mg, 0.42 mmol, 1.6 eq), 4-chivroguinazoline
{76 mg, .46 omol, 1.1 eg) and K2CG: {116 mp, 9.84 mmol, 2 eq) were added o a round-bottom

flask with 3 magnetic bar, then 2 ml DMF was added as 3 solvent. The reaction vessel was
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evacuated and backfilled with Mo three times and protected with a balloon of Mo The reaction
mixture was heated at 100 °C for 3 h with vigorous stivring. The cooled solution was diluted with
water {30 mi} and extracted with ethyl acetate (3 x 20 ml)). Combined organic lavers was washed
with water {2 x 20 mi), brine (20 ml) and dried over anhvdrous Nax5S0q and concentrated under
reduced pressure. The residue was purifisd by silics gel flash chromatography to afford the product
a8 a white solid. (88 myg, vield = 4%, purity = 99%%)

TLC Rr=0.2 (100% EA)

MS (ESI): m/z=319.2 (M+1)

H NMR: (400 MHz, DMSO-d6) 8 8.77 (s, 1H), 8.42 — 8.34 (m, 2H), 8.06 (dt, J = 14.3, 7.5 Hz,
2H), 7.87 — 7.80 (m, 2H), 7.38 (s, 1H), 7.27 (t, J= 2.0 Hz, 1H), 7.10 (s, 1H), 7.00 (t, /= 2.0 Hz,
1H), 3.86 (s, 3H)

Example 73. 4-(3-(1H-imidazol-1-yl)-5-methoxyphenoxy)-6,7-dimethoxyquinazoline

(Compound 79)
~o

cl —9 O/©\N N
o KoCOg, DMF o .
-~ <N N/ﬁ 100°C, 3 h ~ ~N
) * \—=N /)
~o N7 H ~o N

[E631  3-{1H-imidazol-1-yD-S-methoxyphenol (80 mg, 042 mmol. 1.0 eq), 4-chloro-6,7-

dimethoxyouinarcline {104 mg, 8.4¢6 mmol, 1.1 o) and K200 (116 mg, 8.84 mmol, 2 eq) were
added to a round-bottom ilask with 3 magnetic bar, then 2 ml DMF was added as a soivent. The
reaction vossel was evacuated and backfilled with N three times and protected with a balloon of
Nz, The reaction mixture was heated gt 100 °C for 3 h with vigorous stirning. The cooled solution
was diluted with water {30 ml) and extracted with ethyl scetate (3 x 20 mL). Combined organio
lavers was washed with water (2 ® 20 mb)}, brine (20 mL) and dried over anhydrous MNa:30¢ and
goncentrated under reduced pressure. The residue was purified by sithica gel fash chromatography
to afford the product g8 a white solid. (89 mg, yield = 589, purity = 99%)

TLC Rr=0.25 (100% EA)

MS (ESI"): m/z =379.2 (M+1)
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'H NMR: (400 MHz, DMSO-d6) 5 8.59 (s, 1H), 8.37 (s, 1H), 7.86 (s, 1H), 7.56 (s, 1H), 7.41 (s,
1H), 7.33 (s, 1H), 7.25 (s, 1H), 7.10 (s, 1H), 6.94 (s, 1H), 3.99 (d, J = 6.9 Hz, 6H), 3.86 (s, 3H)

Example 74. (S)-7-methoxy-4-(3-methoxy-5-((tetrahydrofuran-3-
yDoxy)phenoxy)quinoline-6-carboxamide (Compound 80)

o/
H N \Q KGO, i i °
2
o
115 C ~o N® 80

{164} 4-chloro-7T-methoxyguinoline-G-carboxamide (11 9mg, 1 .Gmmol, 2.0eg), (5)3-methoxy-5-
{{ietrahydrofuran-3-vhoxyiphenol (210mg, 0.6mmel, 1. 2eq) and XKoCU0s (T8mg, 2.0mmol, 4og)
were added 0 g round-boitom Hask with a magnetic bar, then 3 mi DMF was added ag solvent.
The reaction vessel was evacuated and backfilled with N three times and protected with a bafloon
of M. The reaction moixture was hegted at 115 °C for at least 1 2h with vigorous stirring. The cooled
solution was dihsted with 20 mi ethyl acetate and washed with brine. The organic phase was dried
over anbydrous MNazSOs and concentrated o vacuum, The residae was purified by silica gel fash
chromatography (o afford the prodoct as 2 white solid, (190mg, vield = 92.7%, purity = 98.2%)
TLC Rr= 0.25 (DCM/MeOH = 20/1)

MS (ESI"): m/z=411.10 (M+1)

1H NMR: (400 MHz, DMSO-d6) & 8.62 (d, J = 5.3 Hz, 1H), 8.59 (s, 1H), 7.78 (s, 1H), 7.67 (s,
1H), 7.45 (s, 1H), 6.56 (d, J = 5.3 Hz, 1H), 6.42 (t, J = 2.1 Hz, 1H), 6.40 (p, J =2.2 Hz, 2H), 4.98
(ddt,J=6.2,4.1, 1.8 Hz, 1H), 3.97 (s, 3H), 3.81 — 3.74 (m, 2H), 3.73 (t, J = 1.6 Hz, 1H), 3.69 (s,
3H), 3.66 (dt,J=8.3,4.2 Hz, 1H), 2.13 (dtd, T = 16.5, 8.2, 6.2 Hz, 1H), 1.97 — 1.84 (m, 1H).

Example 75. (R)-7-methoxy-4-(3-methoxy-5-((tetrahydrofuran-3-
yDoxy)phenoxy)quinoline-6-carboxamide (Compound 81)
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O/
RN o+ H,N X
- P DMF, N, 2
o N H 115 C ~ NZ 81

O

FE68}  d-chioro-T-methoxyquinoline-G=carboxamide {119mg, (.5mmol, 1.0eq), (R}-3-methoxy-
S-{{tetrahvdrofuran-3-vDoxyiphenol (210mg, 1.0mmol, 20g) and K200 (276mg, 2 .0mmol, 4.0eg)
were added to g round-bottom flask with a magnetic bar, then 3 mi DME was addod as solvent.
The reaction vessel was ovacuated and backfilled with N2 three times and protected with a ballcon
of M. The reaction mixture was heated at 115 °C for at least 12h with vigorons stirring. The cooled
solution was diluted with 20 ml othyl acetate and washed with brine, The organic phase was dried
over anhydrous Nax804 and concentrated in vacuum. The residus was purified by silics gel flash
chromatography to afford the product as a white solid. (140myg, yvield = 68.3%. purity = 98.9%
TLC Rr= 0.4 (DCM/MeOH = 20/1)

MS (ESI"): m/z=411.8 (M+1)

TH NMR: (400 MHz, DMSO-d6) & 8.75 (d, J = 5.3 Hz, 1H), 8.71 (s, 1H), 7.91 (s, 1H), 7.80 (s,
1H), 7.57 (s, 1H), 6.68 (d, J = 5.3 Hz, 1H), 6.54 (t, J = 2.1 Hz, 1H), 6.52 (p, J = 2.2 Hz, 2H), 5.10
(ddt,J=6.2,4.1, 1.8 Hz, 1H), 4.09 (s, 3H), 3.93 — 3.86 (mm, 2H), 3.86 — 3.84 (m, 1H), 3.81 (s, 3H),
3.78 (dt, J=8.3, 4.2 Hz, 1H), 2.25 (dtd, J = 13.4, 8.2, 6.2 Hz, 1H), 2.09 — 1.98 (m, 1H).

Example 76. 4-(3,5-bis((tetrahydrofuran-3-yl)oxy)phenoxy)-7-methoxyquinoline-6-

carboxamide (Compound 82)

(o) Cl
Q/O OQ K>CO45
HyN S
o N H 115 C ~o N7
[166f 4-chloro-7-mothoxyguincline-é-carboxamide  {119mg.  0.5mmel, 1.80eq), 3.5
bis{{tetrahyvdrofuran-3-vDoxyipheno! {(160mg. 8.6mmol. 1.2eq) and Kok {(276mg, 2.0mmaol,

4.8eq) were added o 2 round-bottom flask with a magnetic bar, then 3 mi DMF was added as
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solvent. The reaction vessel was evacuated and backfilled with Nz thres times and protected with
a balloon of M. The reaction mixture was heated at 115 °C for at Ipast 12h with vigorous stirring,
The cooled solution was diluted with 20 il othyl scotate and washed with brine. The organic phase
was dried over anhvdrous Na:304 and concentraled in vacuumn, The residue was purified by silica
gel flash chromatography to afford the product as a white solid. (210mg, yield = 92.1%, purity =
92.6%}

TLC Ry= 0.3 (DCM/MeOH = 20/1)

MS (ESI"): m/z = 467.40 (M+1)

Example 77. 7-methoxy-4-(3-methoxy-5-((tetrahydrofuran-3-
yl)methoxy)phenoxy)quinoline-6-carboxamide (Compound 83):

o cl
032003
H,N X
~ DMF; N, HZN)m
o N7 15 C ~o N 83

FE67E  dechioro-7T-methoryquincline-G-carboxamide (119mg, 0.3mmol, 1.0eq), 3-methoxy-5-

{{totrahydrofuran-3-yEmethoxyiphenol {(134mg, 8.6mumol, 1.2¢q) and K0k (276myg, 2. Ommol,

4.0eq) were added to 8 round-hottom flask with a magnetic bar, then 3 oyl DMF was added as
solvent. The reaction vessel was evacuated and backiilled with N: thres times and protecied with
a balloon of Nz, The reaction mixture was heated at 115 “C for af least 12h with vigorous stirring.
The cooled solution was diluted with 20 ml ethyl scetate and washed with brine. The organic phase
was dried over anhyvdrous Na:30q and conoentrated in vacuwm, The residue was purified by silica
gcl flash chvomatography to afferd the product as 2 while solid. {168mg, vield = 79.2%, purity =
98.2%)

TLC Ry= 0.4 (DCM/MecOH = 20/1)

MS (ESI): m/z =425.20 (M+1)

1H NMR: (400 MHz, DMSO-d6) & 8.74 (d, J = 5.2 Hz, 1H), 8.71 (s, 1H), 7.96 — 7.87 (m, 1H),
7.79 (s, 1H), 7.57 (s, 1H), 6.67 (d, I = 5.2 Hz, 1H), 6.54 (q, J = 1.9 Hz, 3H), 4.09 (s, 3H), 4.04 —
3.89 (m, 2H), 3.82 (s, 3H), 3.81 (ddd, T = 16.2, 8.3, 6.4 Hz, 2H), 3.69 (td, J = 8.0, 6.8 Hz, 1H),
3.56 (dd, J = 8.6, 5.5 Hz, 1H), 2.68 (p, J = 6.5 Hz, 1H), 2.05 (dtd, J =12.7, 8.1, 5.6 Hz, 1H), 1.68
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(ddt, T = 12.6, 7.6, 6.2 Hz, 1H).

Example 78. 7-methoxy-4-(3-methoxy-5-(4-methyl-1H-pyrazol-1-yl)phenoxy)quinoline-6-
carboxamide (Compound 84):

O/

N=

o) cl ) /@ _N
/O N} C82C03 o o N N
HeN N4 H,N x
DMF, N,
~o N/ J ~ N/
H © 84

116 C

1i68] 4-chlore-7-methoxyquinoline-6-carboxamide {(11%myg, 4.5mmel, 1.0cq}, 3-mothoxy-5-{4-
mothyi-1H-pyrazcl-1-yUpheno! {123mg, 0.6mmol, 1.2¢g) and KxCO: (276mmg, 2.0mmol, 4.0¢qg)
were added to a round-bottom fask with a magnetic bar, then 3 mi DMF was added as solvent.
The regction vessel was evacuated and backfilled with Nz three times and protected with a ballcon
of Mz, The reaction mixturs was heated at 115 °C for at Ipast 12h with vigorous stirring, The cooled
solution was diluted with 20 ml ethyl acetate and washed with brine, The organic phase was dried
ovar anhydrous MNaxBOy and concentrated in vacuuwm. The residue was purified by silics gel tlash
chromatography to afford the product as a white solid. (1530mg, vield = 74.3%, purtiy = 94.2%)
TLC Ry= 0.2 (DCM/McOH = 20/1)

MS (ESI*): m/z = 405.10 (M+1)

Example 79. 7-methoxy-4-(3-methoxy-5-(3-methyl-1H-pyrazol-1-yl)phenoxy)quinoline-6-
carboxamide (Compound 85):

O/

N/

o} Cl lj /©\ N
/O N_/ Cs,CO; O 0] ":\\7_—,

HoN I H,N > ==

DMF, N, 2

~0 N? ° ~,

H 115 C O N/85

Fi6% 4-chloro-7-methoxyguinoline-S-carboxamide (142mg, 4.6mmol, 1.2eg), 3-methoxy-53-03-

methyl-1H-pyvrazel-1-viipheno! {284mg, $.3mmol, 1.0eq) and KU (278mg, Z2.0mmol, 4.0e0)

were added 1o 8 round-bottony flask with a magnetic bar, then 3 md DMF was added ag solvent.
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The reaction vessel was evacuated and backfilied with N three times and protected with a balloon
of M2, The reaction mixture was heated at 115 °C for at Ivast 12h with vigorous stitring. The coclod
solution was diluted with 20 m cthyl acctate and washod with brine, The organic phase was dried
over anhydrous MNa; 304 and concentrated in vacuum. The residue was purified by silica gol flash
chromatography {o afford the product as a white solid. (195mg, yield = 96 4%, purity = 94.5%)
TLC Rr=0.25 (DCM/MeOH = 40/1)

MS (EST"): m/z = 405.00 (M+1)

1H NMR: (400 MHz, DMSO-d6) & 8.73 — 8.69 (m, 2H), 8.47 (d, J = 2.5 Hz, 1H), 7.89 — 7.85 (m,
1H), 7.76 (s, 1H), 7.55 (s, 1H), 7.38 (t, T = 2.1 Hz, 1H), 7.33 (t, = 2.0 Hz, 1H), 6.82 (t, J=2.2
Hz, 1H), 6.69 (d, ] = 5.2 Hz, 1H), 6.34 (d, J=2.5 Hz, 1H), 4.05 (s, 3H), 3.86 (s, 3H), 2.25 (s, 3H).

Example 80. 4-(3-(3,5-dimethyl-1H-pyrazol-1-yl)-5-methoxyphenoxy)-7-
methoxyquinoline-6-carboxamide (Compound 86):

O/

N=
(o] (o]] I /@\ N
Nf
LN Q /O Né KoCO4 o) O )Q?_,_
~ = o
O N H 115 C ™~

~

~

O N
86

(178} 4~chioro-7-methoxyquinoline~-6-carboxamide (118.4mg, O5mmel, 1.0eq), 3-(3.5-
dimethyl- I H-pyrazol-1-vi}-S-methoxvphenel (131mg, G.6momol, [2¢q) snd KoCOs 276mg,
2.0mmnol, 4.0y ware added o a round-botiom flask with a magnetic bar, then 3 o DME was
added as solveni. The reaction vessel was evacuated and backfilled with Ny three times and
protecied with 3 balloon of Na. The reaction maxture was heated at 115 °C for at least 12h with
vigorous stiring. The cooled solution was diluted with 20 ml ethyl scetate and washed with brine.
The organic phase was dried over anhydrons NapSUOs and concentrated in vacuum. The residue
was purified by silice gel flash chromatography (o afford the produc, (227mg {containing some
solvent), purity = 86 2396}

TLC Ry=0.25 (DCM/MeOH = 40/1)

MS (ESI"): m/z = 419.20 M+1)

Example 81. 7-methoxy-4-(3-methoxy-5-(5-methyl-1,3,4-oxadiazol-2-
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yDphenoxy)quinoeline-6-carboxamide (Compound 87):
O/

(@)
o cl ’\<\‘ /Cj\/o
H,N N - N ©2280s i 1 e
~0 N” J P
H 116 C ~0 N

{873} 4-chiore-7-methoxyquinoline-6-carboxamide (162.8mg, 0.6%mmeol, 1.0¢q), 3-mcthoxy-5-
{S-mcthyi-1,3 4-oxadiazol-2-vhiphenol {(142.0mg, 4.6%mmoel, 1.0sg) and EKCOG: (38img,
2.7 Toennl, 4.00q) were added 1o & round-bottom flask with a magnetic bar, then 3 mi DMF was

87

added as solvent. The reaction vessel was evacusted and backfilled with My theee times and
protected with a balloon of Mo, The reaction mixtyre was heated at 115 °C for at least 125 with
vigorous stirring. The cooled solution was diluted with 20 mi ethyl acetste and washed with brine.
The organic phase was dried over anhydrous NaaS80, and covcentrated v vacyum. The residue
was purified by silica gel flash chromatography 1o afford the product ag a white solid. (143mg,
vield = 50.9%, purity = 99.6%)

TLC Rr= 0.3 (DCM/MeOH = 20/1)

MS (EST"): m/z = 407.20 (M+1)

Example 82. 6-bromo-7-methoxy-4-(3-methoxy-5-(1H-pyrazol-1-yl)phenoxy)quinoline

(Compound 88):
o~

- Q N
Cl J:> O N-"§
Br. /O\@/N / KZCO3 Brm \Q)
A T =
: DMF, N,
~ ° ~ N7
0 N” H 115 C 0 88

(173 &-bromo-d-chloro-7-methoxvguinoline {163mg, O.6mumol. 1.2eqg), 3-methoxy-5-(1H-

pyrazol-i-yhpheno! (95mg, 0.5mmol, 1.0eq) and K2C0; (376mg, 2.0nunocl, 4.0eq} were added 1o
a rovnd-bottom flask with a magnetic bar, then 3 mi DMF was added as selvent. The reaction
vessel was evacuated and backfilled with Ny thwee times and protected with 3 balloon of M. The
regction mixfure was hegted at 115 °C for at least 12h with vigorous stirring. The cooled solution
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was diluted with 20 ml ethyl acetate and washed with brine. The organic phase was dried over
anhydrous Na:50¢ and conconiratod in vacuum. The reosidue was purified by silics gol flash
chromatography to afferd the product as a white selid. (372myg, vield = BO.9%, purity = 93,5%)
TLC Rr=0.4 (PE/EA=1/2)

MS (ESI*): m/z = 426.10 (M+1)

Example 83. 6-bromo-4-(3,5-dimethoxyphenoxy)-7-methoxyquinoline (Compound 89):
O/

Cl ot i ~o—
Br. O SN K2CO3 Br.
AN + X

H 115 C 89

(8731 s-bromo-d-chloro-T-methoxyguinelineg (136mg, &.35mmol, 1.0eg), 3,5-dimethoxyphenod
{92 4mg, S.6mmol. 1.28q) and KxU0: (278me, Z.0mmol, 4.02q) were added 1o 2 round-bottom
flask with & magnetic bar, then 3 mi DMF was added as solvent. The reaction vessel was gvacuated
and backfilled with N» three times and profected with a balloon of N, The reaciion mixture was
bheated at 115 *C for at least 12h with vigorous stirring. The cooled solution was dituted with 20
miy ethyl acetate and washed with brine. The organic phase was dried over anhydrous Nax304 and
concentrated in vacuwrn. The residue was purified by silica gel flash chromatography to afford the
product as a white solid, (134mg, vield = 68.9%, purity = 99%%)

TLC Rf=0.2 (PE/EA=1/1)

MS (ESI): m/z=390.00 (M+1)

Example 84. 3-((6-bromo-7-methoxyquinolin-4-yl)oxy)-5-methoxy-N-methylbenzamide
(Compound 90)
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O/

7 o i KoCO 7

~0 N7 H I'?‘IN5"=Q,C'\12 ~o NZ 90
(8741 G-bromo-d-chloro-7-methoxyoquinoline  {(163.5mg, Géounol, 1.2eq), 3-hydroxy-5-
methoxy-MN-methyibenzamide {(9img, 0. 53mmeol, 1. Oeg) and Ko00; (276mg, 2. Ommeol, 4.0eg) were
added to a round-bottom flask with a magnetic bar, then 3 mi DMF was added as solvent. The
reaction vessel was evacuated and backBlled with N2 three times and profecied with a balloon of
N3, The reaction mixtire was heated at 113 °C for at least 12h with vigorous stirring. The cooled
solution was diluted with 20 m] ethyl acetate and washed with brine. The organic phase was dried
over anhydrous Ma:504 and concentrated in vacuum. The rosiduc was purified by silica gol flash
chromatography o afford the prodoct as a white solid. (11 7mg, vield = 56.1%, purity = 99%;
TLC Ry=0.2 (PE/EA=1/4)
MS (EST"): m/z =417.00 (M+1)

Example 85. 3-((6-bromoquinolin-4-yl)oxy)-5-methoxyaniline (Compound 91):

Cl NH O i NH
Br O 2 KoCO3 Br

AN + AN

P DMF, N, >

H 115 C 91

[E73]  S-bromo-d-chlovo-T-mesthoxyquinoline  (1373mg, S528mmol,  1.2eq) 3-amine-5-
methoxypheno! (811lme, 4 4mmoel, 1.0eq) and K00 (2430mg, 17.6mmol, 4.0eg) were added to
a round-bottom flask with 3 magnetic bar, then 30 mi DMF was added a3z solvent. The reaction
veosel was evacunated and backfitled with My three times and protected with a balloon of My, The
reaction mixture was heated at 113 °C for at least 12h with vigorous stiring. The cooled solution
was difuted with 200 ml ethyl aceiate and washed with brirne. The organic phase was dried over

anhydrous MaxS0s and concentrated in vacuum. The residue was purified by silica gel flash
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chromatography {o afford the product as a white selid. (613mg, vield = 48.53%, purity = 96,196}
TLC Rr=0.15 (PE/EA =2/1)
MS (ESI): m/z=345.10 (M+1)

Example 86. 6-bromo-4-(3-methoxy-5-((tetrahydrofuran-3-yl)oxy)phenoxy)quinoline
(Compound 92):

O/

2,053
Cl fo) o) O O
o TR e e
X + S
DMF, N,
N H o N7

115 C 92

(1761 &-bromo-d-chlore-7Tamethoxyquinolineg (195mg,  O.8mumol,  LOeq),  3-methoxy-S-
{(tetrahydrofuran-3-vhoxyiphenol {168mg, 0.8mmol, 1.0eq} and KO0 {(442mg, 3.2mmol, 4.0eq)
were added to a round-botiom flask with 2 magnetic bar, then 5 mi DMFE was added a3 solvent.
The reaction vessel was evacuated and backfilled with N» three times and protected with a balloon
of 3. The reaction mixiure was heated at 113 °C fur at least 12h with vigorous stitring. The conted
solution was dituted with 30 mi ethvl acetate and washed with brine. The organic phase was dried
over anhydrous Na:3C4 and concentrated in vacumm. The residue was purified by silica gel flash
chromatograply (o afford the product. (308mg, vield = 92.6%, purity = 9990}

TLC Rf=0.45 (PE/EA =2/1)

MS (EST*): m/z =417.80 (M+1)

Example 87. 4-(3-methoxy-5-nitrophenoxy)-6-bromoquineline (Compound 93)

[¢]
N7 ; DMF, 100 °C |

(8771 d-bromo-4-chioroquinsline {287 mg, 1.18 mmol, 1 eq}, 3-methoxy-S-nitrophenol (200 mg,

118 mmad, 1 eqiand BoCU0: (327 mg, 2.4 mmel, 2 eg) were added to a round-bottom flask with a
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magnetic bar, then 4 mi. DMF was added as solvent. The reaction vessel was evacuated and
backfilled with N: throe times and protocted with a balloon of N2, The reaction mixture was hoated
at 130 °C for at least 121 with vigorous stisring. The cooled solution was diluted with 20 ol othyl
gootate and washed with brine. The organic phase was dried over anhydrous NaxB30s, and
concentrated in vacuo. The residue was purified by silica gel flash chromatography o afford the
product as a white solid. (250 myg, yield = 45 %),

TLC Rr=0.2 (PE/ EA=7/3)

MS (ESI"): m/z==375 M+H)

IH NMR (400 MHz, DMSO-ds) 3 8.78 (d, J= 5.1 Hz, 1H), 8.45 (d, /= 1.1 Hz, 1H), 8.02 (d, J =
8.8 Hz, 1H), 7.98 (dd, J = 9.0, 1.8 Hz, 1H), 7.76 (s, 1H), 7.72 (d, J= 1.7 Hz, 1H), 7.48 (s, 1H),
6.93 — 6.87 (m, 1H), 3.91 (s, 3H).

Example 88. 3-((6-bromoquinolin-4-yl)oxy)-N-methyl-5-(trifluoromethyl)benzamide

(Compound 94):
CF,

o
Cl F3C _ O ~
Br\©\)j H K>CO, Brm
X + X
DMF, N, P
N? H 115°C N

94

ZT

[E78] &-bhromo-4-chloro-7T-methoxyquineline (145 2mg, 8.6mmeod, 1.22q), 3-hyvdroxy-MNanethyl-
S-Grifluoromethvlibenzamide (109.5mg, ¢.5mmeol, 1.0eg) and EoU0: {276mg, 2.0mumel, 4.0eg)
were added to a round-bottorn flask with a magnetic bar, then 3 mi DMF was added as solvent,
The reaction vessel was evacuated and backfilled with N: three times and protecied with a balloon
of M. The reaction mixture was heated at 115 °C for at least 12h with vigoreas siirring. The coonled
solution was diluted with 20 ml ethyl scetate and washed with brine. The crganic phase was dried
over anhydrous Naz304 and concentrated in vacuurn. The residue was purified by silica gel flash
chromatography to afford the product, (193myg, vield = 929%, purity = 99.2%}

TLC Rf=0.25 (PE/EA=1/1)

MS (ESIY): m/z = 427.00 M+1)
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Example 89. 4-(3-acetamido-5-methoxyphenoxy)-6-bromoquinoline 1-oxide (Compound

95):
@L i
O )J\
\g/ K2CO;3 Br.
N
DMF N, v
115 C

6— 95
(1781 6-bromo~d-chloroquingline  T-oxide {(134mg, 0.S5mmol, 1ideq), N-(G-hydrogy-S-
methovyphenyhacetamide Slmg, 0.5mmol, 1.0eq} and Ko 276mg, 2.0mmol, 4.0} were
added to a round-bottom flask with a8 magnetic bar, then 3 mi DMF was added as solvent. The
resction vessel was evacuated and backfilled with N; three times and protected with s balloon of
Mz, The reaction mixinre was heated at 115 U for af least 12b with vigorous stirring. The cooled
solution was diluted with 20 mi ethyl acetate and washed with brine. The organic phase was dried
ever anhydrous Na:304 and concentrated in vacoum, The residue was purificd by ailica gol flash
chromatpgraphy o afford the product. (144mg, vield = 70.6%, purity = 96.7%)
TLC Ry= 0.5 (DCM/MeOH = 20/1)
MS (ESI"): m/z = 403.20 (M+1)

Example 90. 4-(3-methoxy-5-(1H-pyrazol-1-yl)phenoxy)-2-methylquinoline (Compound

96):
0/
N= /[ij\ N
Cl .:> o N-N
o N7 Cs,CO

~ 2 3 =
L. L

P g DMF, N, >
96

115 C

(2847 o-romo-4-chloro-Z-methyiguinslive (106.6myg, O.6muool, 1.2eq), 3-methoxy-3-(1H-
pyrazol--vhphenol (95mg, 0.5mmol, 1.0og) and Csa00s (323, 8mg, L.Ommol, 2.0eg) were added
to g round-bottom flask with 2 magnetic bar, then 3 mil DMF was added as solvent. The reaction
vessel was evasuated and backfilled with Ny three times and protected with 3 balloon of Mo, The
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reactinn mixture was heated at 115 °C for at least 12h with vigorous stivring. The cooled solution
was diluted with 20 mi othyl scetate and washed with brine. The organic phase was dried ovor
anbydrous NaxSOs and concentrated in vacuwm, The residue was murifiod by silica gel flash
chromatography to afford the product as an oil. (142mg, vield = 85.7%, purity = B8.98%%)

TLC Ry=0.33 (PE/EA =2/1)

MS (EST"): m/z = 332.20 (M+1)

Example 91. 4-(3-methoxy-5-nitrophenoxy)-6-bromo-2-chloroquinoline (Compound 97)

o/©\ NO, POCI, 0/©\ NO,
Br Br.
=z
N SNENCl

o 97

[i83] S-hromo-4-{3-methoxy-Saitrophenoxy)b-guinolin-l-oslate {600 mg, 1.53 mmol, 1 eg) in
PO (6 mLL) was heated at 80 °C for 2 b Solvent was evaporated under reduced pressure, crude
was diluted with sat. Nax(COs solution and extracied with E4A (40 mL). Organic layer was washed
with water, brine solution, dried over MNzpS(k filtered and evaporaied under reduced presswe.
Crude material was purified by trituration nsing pentane to afford the product s a pale yellow
solid. {3 me, vield = B3 %)

MS (EST): m/z =411 (M+H)

TH NMR (400 MHz, DMSO-ds) & 8.45 (d, J = 2.2 Hz, 1H), 8.05 (dd, J= 9.0, 2.2 Hz, 1H), 7.94
(d,7=9.0 Hz, 1H), 7.85 (t, /= 2.0 Hz, 1H), 7.75 (t,.J=2.2 Hz, 1H), 7.53 (t,.J=2.2 Hz, 1H), 6.88
(s, 1H), 3.92 (s, 3H).

Example 92. Cell culture and treatment

P82 Six lung cancer cgll lines (NCL-HZ3, NCI-HA60, NOLWHAESS, MNCOWH217G, Calu-6 and
AS48}, two eolon cancer coll Hnes FICT116 and SWASD, one breast cancer cell line MBDA-MEB-
231, one gastric cancer cell line NCI-ME7, one prostaie cancer ¢l line DU 43, one cervical cancer
cell line Hela, and one glicblastoma cell Hne T980 were obtained from ATCC, The T2 HOC cell

line was derived from a mouse liver cancer model initinted by s transgene of MY, Al cell lines
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were cubtured in DMEM {Gibeo, Cleveland, TN, USA) supplemented with 596 fetal bovine serum
{Gibeo}, pendoillin (100 UimL}- stroptomnyein (100 pg/mdb) {(Gibeo, Cat. Ne 15140-122), Zmbd L~
glutarning (Giboo, 200 M selution, Cat, No, 250300813, and 1mM sodivm pyrovaie {Gibco, 100
mibi solution, Cat. No. 11360070) ai 37 °C i a humidified incubator that was maintained at 5%%

02,

Example 93. Phenotypic screening assays

FI83F We have previously developed a mechanism-informed pheonotypic soroendng assay o
identify novel antimitotic agents. Equipped with a prior understanding of the versatile fimctions of
the chromosomal passenger protein (CPP) complex in orchestrating karvokinesis and eviokinesis,
the soreening assay s w0 score for phepotypes typically scen when the CPP complex is disabled.
Specifically, the pargmetiers for o positive hit are g lemporary elevation of matotic ndex (MI gt 24
hours of drug treatinent and an accommulation of polyploid cells at 48 hours of drug treatment,
mmdicative of mitolic arrest and oviokinetic failure respectively, These parameters exclude
compounds that elicit anly a prolonged arrest of cells in mitosis, 8 phenotype typically provoked
by spindle toxins, The scresning procedure is briefly sumunarized here. RPEMYCHIBOT oellg
enginesred o express a Histone 2B-BGFP fusion protein were passaged as bhatches of 98.well
plates, 18-24 howrs before exposure o the chemical compounds of the present disclosure at
concentrations from 1 oM 1o 30 M AL 24, 48 or 72 howrs after indtiation of treatiment, cells were
anatyzed for sither an arrest in mitosis or a change in DNA content by GE IN-Cell Anslyezer 200K}
Testing results of 43 compounds were summarived in FIG. 1 and Table 2. As set forth i Table 2
below, a value of greater than or equsl to 1 oM and less than or equal to 1.4 pbl is marked "A" &
value greater than P00 pMM and less than or equal to 10.0 uM is marked "BY; a value greater than
16,80 ubM and Iess than or equal to 36.0 uM is marked "C": and a value preater than 30.0 uM is
marked "[3."

Tabls 2
l\ﬁit:;tslf Ml::l(') E :f'c:‘::)ilve Along with Proliferative
. o
NO. (=5%) Polyploidy (5%) Cell Death arrest (>50%)
(uM) (uM) (uM) (uM)
1 A A A
2 D D D
3 A A A
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90 B B B
91 A A A
92 A A A
93 A A A
94 B B B
95 A A A
96 A A A
97 D D D
98 B B B

Example 94. Colony Formation Assay of the long-term effect of anticancer agents

{184} Acute cyiptoxicity immediately determined afier short-ternn exposure to antimitotic agents
often nnderestimates their potency, because some cancer cells might not die guickly after suffering
mitotic defects such as an arrest in mitosis or a cvicokinetic failure. Instead, after exposed o
antimitotic agents, cells might face nmitiple possibilities that adversely affect their viability and
prodiferation in long-term such as permanent arrast of proliferation dus to the development of
seneacence and nonapoptotic cell death by excessive antophagy. Only a small fraction of cells
pretreated with an antimitotic agent might resume proliferation and divide to generate viable
daughter cells that forro colonies. Assay of the ability of cells to form colonies after being exposed
to an anticancer agent for a short period of time represents a more accurate approach to document
the potency of antimitotc agents. The huwman lung cancer cell line MCUI-HZ3 in sub-conflicnce
was exposed to compounds #7, #36, and #39 for three days and then transferred to drug-free fresh
medivm once every 3 days uniil 12 davs after the initiation of treatment. At the end point, celis
were photographed after fixed and stained with crystal vioket, Al three compounds inhibited the
long-term prodiferative potential of NCI-HZ3 cells as potent as AZDII3Z, an nhibitor of the

rottotic kinase Aurora B that reached clinieal trials (FIG.2).

Example 95. Soft Agar Colony Formation Assay

[185] DMeasuring the ability of celle to grow 1o soft agar has been populdarly believed as the gold
standard assay for cellnlar apsformation n vitro, To the Soft Agar Assay, cells grow from single
cells to cell colonies 1o a semi-solid agar solution that Reeps thero away from the sobid surface and
allows growth in an anchorage-independent way.

[186] The anchorage-independent growth of cels is one of the hallwoarks of cancer cells. Normal
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epithelial cells are supported by basement membranes that provide swrvival and proliferative
signals while undergo a type of apoptosis called anoikis when lose tholr attachment to the
cxtracclivlar matrix. Cancer oplls, in contrast, evade dotachment-induced apoptosis, loading fo
meonirolled proliferstion and metastasis. The Soft Agar Uolony Formation Assay allows {esting
of the therapeutic efficacy of compounds against anchorage-independent 3D growth of cancer cells
in vizeo. The assay was performed i 6-well plates with two layers of agar. For the first, $.75% agar
in DAMEM mediure was melled It 2 microwave oven and peured 0 formo 2 boliorm layer, Onoe
solidified, 10-100K celis in 1 mi of BMEM containing 0.35% agar was added o form the top laver,
which was later coverad with 0.5 mi of DMEM. Cell culture medium was changed once svery two
days until colonies were ready to photograph. We test the antitumer activity of select compounds
in soft agar colony formation assays. Data are summarized in FIG. 3. Compounds #7, #8, #15,
#36, and #39 effectively suppressed the anchorage-independent growth of a cervical cancer cell
line Hela. Similarly, all compounds tested, including #36 and #39, completely blocked the growth
of a human lung cancer cell line NCI-H23 in soft agar. Compound #7 also suppressed the growth
a colon cancer cell line HCT116 in soft agar. The suppression of growth of these three cancer cell
Lings in 3D culture is consistent with the potent impact of these componnds on cellular proliferation

in 210 cublore.

Example 96. The MTT assay of cellular proliferation and determination of ECso

fE87T The MTT assay measures cellular metabolic activity as a proxy for cell viability and
involves the conversion of the water-soluble yvellow dyve MTT [3-{4,5-dimethylthiazel-2-y13-2,5-
diphenyvitetrazolium bromide] into an ineoiuble purple formaran by the action of mitochondrial
reductase. Formazan is then solubilived and its conceniration is determined by measuring the
opvtical density {0303} value at a2 wavelength of 370 nm. The value is in proportional to the number
of Hve cells with axcellent Hoearity up to ~18°% cells per well. The MTT assay was used to
determine the BECsp value, the concentration of a compound that leads to 50% whibition of celhddar
profiferation. Briefly, cells were sphit when growing to the mid-Log phase. Cells in 100 pl of
culture medivm were seeded into each well of 96-well microplates and culiivated for 1524 hours
to reach a confluence of 28~3{% and were then exposed to druge at concentrations ranging from
1 oM 1o 30 pdd At the endpoint, 20 pl of a MTT stock solution in DMEO {3 me/ml) was added
to gach well that contains 100 pl. of DMEM. The microplates were left in the cell culture incubator
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for 3~4 h before subjected to solubiliration and determination of formazan at AS70 in 3 microplate
reader {BioTek BLXB0Bu} The results of these assays are summarized in Table 3. As set forth in
table 2 below, a value of greater than or cqual o 1 nM and {ess than or egral o 1.0 b is marked
A" a value grester than 1.00 ubd and less than or equal to 10.0 uM 18 marked "B™; a value groater
than 10.0 MM and less than or equal to 30.0 uM is marked "("; and g value greater than 30.0 pdd
is marked "I3." The LG series of cornpounds displayed potent activity in all human caneer cell
lines tested, moluding six lung cavcer cell Hues (NCE-HZ3, NCL-H460, NCL-HSR6, NCI-H2ETO,
Calu-6 and AS49), two colon cancer coll Bnes (HUT16 and SW460), one breast cancer cell Lne
MDA-MB-231, one gastric cancer cell ine NCI-NEY, one prostate cancer cell ne D143, one
eervical cancer cell ne Hela, one glioblastoms cell line TREG, and one Hver cancer cell line T2
HCC, Therefore, these compounds might hold a broad utility in the treatment of a large variely of

human malignancies.

Table 3
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Example 97. Xenograft assays

1i88F Xonografis wore indtiated in mununccompromised {(Nw/Nu) mice with the buman lung
adenocarcinoma oeil Hue NCI-H23 (FIG. 4A) and the human breast cancer cell line MDA-MB-
231 (FIG. 4B). Seven million cells were injecied subcutanecusly inio each mouse and ireatment
was initiated when the average tumor vohines reached 1530 mum3 (o = S/group). Tumorn-bearing
mice were randomized into different groups to receive sither vebicle or indicated compounds. The
compounds werg administored Huough oral gavage twive g day for 7 days. For these experimoents,
all compoonds were fust dissolved in DMSO and then diluted 110 inte 2 mixiure containing 50%
PEG300 and 49% PBEE, 1% Tween 80, pH2 .2, 160 vl of drug solution was administered with each
dose 1o cach a dose of 28 mg/ks. Tomeor volumes were determined from digital caliper raw data
by using the forrmula: Volure {(mmed) = (L x W)/ 2. The value W (Widih) is the smaller of two
perpendicular tumor axes and the value L (Length) is the larger of two perpendicular axes. Mean
tumnor volumes were calculated for each trestment group st the start point (day 0} and the endpoint
{day 7). The percentage change of iwmor volumes, defined a8 {Twmor Vohene™ ™. Tumor
Volume®™ Y Twoor Yolume™® x 100% is presented. Compounds #21, #26, #40 and #43
demonstrated the therapeutic efficacy in both mouse tumor models, suppressing the tumor growth
and even eliciting tumor regression by compound #43 (FIG. 4).
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Claims

1. A compound of Formula (I):
R1
R3)1
<
R?
0 XN
I
R2
Ry A
(el )
- N//
@,

or a pharmaceutically acceptable salt or N-oxide thereof,
wherein
Ais -C(H)=or -N=
R! is selected from the group consisting of halogen, optionally substituted C1-Cs alkyl, optionally
substituted C;-Cs alkoxy, optionally substituted Ci-Cs haloalkoxy, -C(O)R? and -C(O)OR?;
R? is selected from the group consisting of hydrogen, optionally substituted C1-Cs aliphatic,
optionally substituted C;-Cs haloaliphatic, -C(O)R? and -C(O)OR?;
R? is selected from the group consisting of optionally substituted Ci-Cs aliphatic, optionally
substituted C1-Cs¢ haloaliphatic, -C(O)R? and -C(O)OR?;
optionally, R? and R? are taken together with the nitrogen on which they are attached to form
optionally substituted 3-7-membered heterocyclyl or optionally substituted 5-9-membered
heteroaryl;
each R? is independently selected from the group consisting of halogen, -CN, -OR?, -N(R?),, -NOy,
optionally substituted Ci-Cs aliphatic, optionally substituted C;1-Cs haloaliphatic, -C(O)R?, -
C(O)OR?, and -C(O)N(R?)z;
each R* is independently selected from the group consisting of halogen, -CN, -OR?, -N(R?);, -NOx,
optionally substituted C1-Cs aliphatic, optionally substituted C1-Cs haloaliphatic, -C(O)R?, -
C(O)OR?, -C(O)N(R?)2, optionally substituted phenyl, optionally substituted 3-7-membered
heterocyclyl and optionally substituted 5-9-membered heteroaryl;

each R? is independently selected from the group consisting of deuterium and halogen;
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each R? is independently is selected from the group consisting of hydrogen, optionally substituted

C1-Cs aliphatic, optionally substituted Ci1-Cs haloaliphatic, optionally substituted 3-7-

membered heterocyclyl, optionally substituted 5-9-membered heteroaryl, -C(O)R® and -
C(O)OR";
optionally, two instances of R? are taken together with the nitrogen on which they are attached

to form optionally substituted 3-7-membered heterocyclyl or optionally substituted 5-9-

membered heteroaryl;

each R? is independently optionally substituted C;-Cs aliphatic;
nis 0,1, 2, or 3;
mis0,1,2,3,0r4; and

pis0, 1,2, or 3.

2.

The compound of claim 1, wherein R? and R?’ are taken together with the nitrogen on which
they are attached to form optionally substituted 3-7-membered heterocyclyl or optionally
substituted 5-9-membered heteroaryl.

The compound of claim 2, wherein R? and R?" are taken together with the nitrogen on which

they are attached to form o optionally substituted 5-9-membered heteroaryl.
The compound of claim 1, wherein the compound is a compound of Formula (I-a):

R1

N

o NS
—

S e

(I-a)a

or a pharmaceutically acceptable salt or N-oxide thereof.

The compound of claim 1, wherein the compound is a compound of Formula (I-b):

121
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R‘I
O
o Al e
H
Xy A
(=
= I\()
(I'b),
or a pharmaceutically acceptable salt or N-oxide thereof.
6. The compound of any of claim 1-5, wherein R! is optionally substituted Ci-Cs alkoxy.
7. The compound of claim 6, wherein R! is -OMe.
8. A compound of Formula (II):

OR?
RS )n

- /I('

SN

O R?

( R4%1_: N \‘i‘ Rs)p
AP
(1D,
or a pharmaceutically acceptable salt or N-oxide thereof,
wherein
Ais -C(H)=or -N=
R? is selected from the group consisting of -NHz, -NO> -OR? -O(CH):3R?, -C(O)OR?, -
C(O)N(R?)2, optionally substituted C1-Cs aliphatic, and optionally substituted 5-9-membered
heteroaryl;
each R? is independently selected from the group consisting of halogen, -CN, -OR?, -N(R?),, -NOo,
optionally substituted C1-Cs¢ aliphatic, optionally substituted C;1-Ce haloaliphatic, -C(O)R?, -
C(O)OR?, and -C(O)N(R?)2;
each R* is independently selected from the group consisting of halogen, -CN, -OR?, -N(R?);, -NO3,
optionally substituted C1-Cs aliphatic, optionally substituted C;-C¢ haloaliphatic, -C(O)R?, -
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C(O)OR?, -C(O)N(R?*)2, optionally substituted phenyl, optionally substituted 3-7-membered
heterocyclyl and optionally substituted 5-9-membered heteroaryl;
each R’ is independently selected from the group consisting of deuterium and halogen;
each R* is independently is selected from the group consisting of hydrogen, optionally substituted
C1-Cs aliphatic, optionally substituted Ci-Cs haloaliphatic, optionally substituted 3-7-
membered heterocyclyl, optionally substituted 5-9-membered heteroaryl, -C(O)R®, and -
C(O)OR®;
optionally, two instances of R* are taken together with the nitrogen on which they are attached
to form optionally substituted 3-7-membered heterocyclyl or optionally substituted 5-9-
membered heteroaryl;
each R® is independently is selected from the group consisting of optionally substituted C1-Cs
aliphatic and optionally substituted C;-Cs haloaliphatic;
nis 0, 1, 2, or 3;
mis0,1,2,3,or4; and
pis0,1,2, or3.

9. The compound of claim 8, wherein the compound is of Formula (II-a):

OMe

R2
(v 1
=~ N/
(II-a),
or a pharmaceutically acceptable salt or N-oxide thereof.

10.  The compound of any of claims 8-9, wherein R? is -C(O)OR?, and R® of R? is C;i-Cs
aliphatic.

11. The compound of any of claims 8-9, wherein R? is -C(O)NHR?, and R? of R? is C1-Cs
aliphatic.
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12. The compound of any of claims 8-9, wherein R? is optionally substituted 5-membered
heteroaryl.

13. The compound of any of claims 8-9, wherein R? is optionally substituted C;1-Cs aliphatic.
14. The compound of claim 13, wherein R? is C;-Cs substituted with 1-7 instances of fluoro.
15.  The compound of claim 14, wherein R? is -CFs.

16. A compound of Formula (III):

o/aCR3)n
=

Y

(0] R?
QXA
<
%2 | N/)
),

or a pharmaceutically acceptable salt or N-oxide thereof,
wherein
Ais -C(H)= or -N=;
one of Q! and Q? is -N(R?- or -S- and the other is -C(H)=;
R? is selected from the group consisting of -C(O)OR?, -C(O)N(R?),, optionally substituted C;-Cs
haloaliphatic, and optionally substituted 5-9-membered heteroaryl;
each R? is independently selected from the group consisting of halogen, -CN, -OR?, -N(R?),, -NO»,
optionally substituted C1-Cs aliphatic, optionally substituted C;1-Cs haloaliphatic, -C(O)R?, -
C(O)OR?, and -C(O)N(R?)2;
each R® is independently is selected from the group consisting of hydrogen, optionally substituted
C1-Cs aliphatic, optionally substituted C;-Cs haloaliphatic, -C(O)R® and -C(O)OR®;
optionally, two instances of R? are taken together with the nitrogen on which they are attached
to form optionally substituted 3-7-membered heterocyclyl or optionally substituted 5-9-
membered heteroaryl;
each R® is independently is selected from the group consisting of optionally substituted Ci-Cs
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aliphatic and optionally substituted C1-Cs haloaliphatic;
nis 0,1, 2, or 3;
mis0,1,2,3,or4.

17. The compound of claim 16, wherein the compound is of Formula (IlI-al) or (I1T-a2):

OR? OR?
(o) R2 O R2
S A A
74
A LA
(IlI-al) (I[-a2),

or a pharmaceutically acceptable salt or N-oxide thereof.

18. The compound of claim 16, wherein the compound is of Formula (I1I-b1) or (I1I-b2):

OR® OR?
o R2 % R?
y SN
N | A 74 | )A
N\
@ N— NP
(I11-b1) (I11-b2),

or a pharmaceutically acceptable salt or N-oxide thereof

19. The compound of any of claims 16-18, wherein R? is -C(O)OR? or optionally substituted
5-9-membered heteroaryl.

20. The compound of claim 19, wherein R? is -C(O)OMe or pyrazole.

21. A compound selected from the group consisting of:
NO. Structure
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or a pharmaceutically acceptable salt thercof.
22, A pharmaceutical composition comprising a compound of any of the previous claims and
a pharmaceutically acceptable excipient.
23. A method of treat cancer comprising administering to a patient in need thereof the

compound of any of claims 1-21 or the pharmaceutical composition of claim 22.
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