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ACETAMIDO-PHENYLBENZAMIDE DERIVATIVES AND
METHODS OF USING THE SAME

BRELATED APPLICATION

[0001] This application clamms priority to, and the benefit of, U.S. Provisional Application No.
63/088,778, filed on October 7, 2020, the contents of which 1s incorporated herein in their

entirety.

FIELD OF THE DISCLOSURE

0002} The present disclosure relates to acetamido-phenylibenzamide derivatives which possess
P-glycoprotein modulation activity and/or modulation activity against drug metabolizing enzyme
cytochrome P450 (e.g, CYP3A4 and/or CYP3AS isoforms) and are useful the treatment of the
human or ammmal body. The present disclosure also relates to processes for the preparation of
these compounds, to pharmaceutical compositions comprising them, and 1o their uses in the
treatment of disorders in which the expression of P-glycoprotein and/or cytochrome P450
isoforms (e.g., CYP3A4 or CYP3AS) is modulated {e.g., in a cancer which has developed muli-
drug resistance). The present disclosure also relates to the use of the compounds of the instant
disclosure for improving oral bicavailability of therapeutics which are substrates of P-
glycoprotein and/or cytochrome P450. The present disclosure also relates to the use of the
compounds of the instant disclosure for increasing braim distribution of therapeutics which are

substrates of P-glycoprotein and/or cytochrome P450.

BACKGROUNE

{00031 Many anticancer agents {e.g., vinca alkaloid, anthracychve, epipodoplulotoxin, paclitaxel,
and docetaxel) become ineffective when admunistered {o a patient having multi-drug resistance
{MDR} which has been caused by the presence of overexpressed P-glycoprotein. P-glycoprotem
modudates intracellular accumulation of the adminustered anticancer agent by pumping the agent
out of the tumor cell. Expression of the drug metabolizing CYP3 A4 protein in breast, colorectal,
esophageal tumors, and Ewing’s sarcoma may curb the intracellalar concentration of anticancer

agents by forming metabolites with reduced antitumor activity. This action of CUYP3 A4 limits the
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efficacy of anticancer agents or contributes to the development of resistance to these agents.
Modulation of P-glycoprotein and/or cytochrome P450 enzymes {e.g., CYP3A4) in the tumor
cells may increase the sensitivity of these cells to anticancer agents.

[0004] P-glycoprotein is also expressed in normal healthy tissues, e.g. the small intestine.
Intestinal P-glycoprotein does not allow its substrates to cross the epithelial cells lining the
mtestinal wall resulting in poor oral bicavaiability of these substrates. Additionally, the
anticancer agent may also suffer from first pass metabolism by cytochrome P450 enzymes {e.g.,
CYPIA4 and/or CYP3AS soforms) present in the small intestine as well as in the liver causing
further reduction in their oral bioavailability. Accordingly, there 1s a need to enhance the
bioavailability of anticancer agents by dual targeting modulation of P-glycoprotein and
cytochrome P450 {e.g., CYP3 A4 and/or CYP3AS isoforms) enzymes.

[000S] The localization of P-glyvcoprotein n the endothelial cells of the blood-brain barrier also
significantly limits the transport of P-glycoprotemn substrates from the blood to the brain.
Modulating P-glycoprotemn at the blood-brain barrier may be beneficial in the treatment of a
number of central nervous systems {UNS} disorders, e.g., a bran tumor such as ghoblastoma. The
conventional P-glycoprotein modulators, such as verapamil and cyclosporin A, cause serious
adverse effects (e.g., blood pressure decling and immunity suppression}. Thus, several new P-
glycoprotein modulators such as piperidine-2-carboxylate, acridine, piperazine-2,S-dione,
anthranilic acid and methanodibenzosuberan derivatives have been developed. However, the
newly introduced P-glycoprotein modulators have been reported to have toxicity and other
adverse effects. This disclosure arises from a need to provide further compounds for the
modulation of P-glvcoprotein and cytochrome P450 (e.g., CYP3A4 and CYP3AS soforms)
enzymes that reduce serious adverse effects, while a} markedly enhancing the bioavailability of
the substrates of these enzymes, including anticancer agents, b} overcoming the multi-drug

resistance of tumors, and ¢) improving the delivery of the P-glycoprotein substrates to the brain.
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SUMMARY

0006} In one aspect, the present disclosure provides a compound of Formula (1)

().
or a pharmaceutically acceptable prodrug, solvate, enantiomer, sterecisomer, tautomer, or salt
thereof, wherein:

A 1s Caoio eycloalkyl, 3- to 10-membered heterocycly! comprising 1-4 heteroatoms
selected from N, G, and 8, Ce.10 aryl, or 5~ to 10-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and 8, wherein the cycloalkyl or heterocyely! is optionally
substiteted with oxo;

each Ry and Ry is mdependently H, Crs alkyl, Coss alkenyl, Cog alkynvl, Cils alkoxy,
halogen, -CN, -OH, or -INHy;

each Ry and R4 1s independently H, Cis alkyi, Cos alkenyl, or Cos alkynyl;

each Rs and Rs 18 independently H, (¢ alkenyl, Crg alkynyl, -0-Cirs alkyl, -0-Chss
alkenyl, ~0-Cog alkynyl, ~-C{ORy, ~C{OYOR 1, ~C{OINR 1), ~C{OMNR11-S{O 1R, ~C{OINR 1~
S{O-0ORyy, or -C{OINR11-5{0O)-N{R11 )2, wherein etther Ry or Rs 15 not H;

each Rs and Rs 1s independently H, Cis alkyl, Cos alkenyl, Cos alkynyl, Cauio cycloalkyl,
3- to 13-membered heterocyelyl comprising 1-4 hetercatoms selected from N, O, and §, Ce.10
aryl, 5- to 13-membered hetercaryl comprising 1-4 hetercatoms selected from N, G, and §, or -
C{O)Ry, wherein the alkyl, alkenyl, alkynvl, cycloalkyl, heterocyelyl, arvl, or heteroarvi is
optionally substituted with one or more Ry, or

Rs and R together with the atoms to which they are attached form a 4- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, or 5- to 10-membered
hetercaryl comprising 1-4 heteroatoms selected from N, O, and S, wherein the heterocyclyl or
heteroaryl 1s optionally substituted with one or more Ry;

3
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each Ry s independently oxg, halogen, -OH, -NH», -CN, -C{G)R 10, -C{OYORy0, -
C{OMN(Ro), Croz atkyl, Cos alkenyl, Cos alkynyl, Cis alkoxy, -NH{Cis allyl), -N{Cis alkyl}s, -
O-(CH }-Rs, -NH~-(CHz)-Rg, Caao cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and §, Ce10 aryl, or 5- to 10-membered hetercaryl comprising
1-4 hetercatoms selected from N, O, and S, wherein the alkyl, alkenyl, altkynvi, cvcleoalkyl,
heterocyclyl, aryl, or heteroary! is optionally substituted with one or more Rig;

Rgis -OH, Cie alkoxy, Cie alkoxy-OH, -NHy, -NH{C1¢ alkyl}, -N(Cis alkyl), -SH, -
S{Crs alkyly, Cs.10 cycloalkyl, 3- to 16-membered heterocyclyl comprising 1-4 hetercatoms
selected from N, O, and 5, Cs.10 arvl, or 5~ to 10-membered heteroaryl comprising 1-4
hetercatoms selected from N, O, and 8, wherein the alkoxy, alkyl, cycloalkyl, heterocyclyl, aryl,
or hetercary! is optionally substituted by one or more Ry;

each Ry 1s ndependently ~(CH)u~(5- to 10-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and 8) or -(CH)u-(Ces10 aryl), wherein the hetercaryt or arvl s
optionally substituted with one or more halogen, ~-CN, -OH, or -NHy;

each Rup 1s independently halogen, ~-OH, -NH,, -CN, Cis alkyl, Cos alkenyl, Cos alkynyl,
Cre haloalkyl, Csae cyeloalkyl, 3- to 10-membered heterocyelyl comprising 1-4 hetercatoms
selected from N, O, and §, Ce.0 arvl, or 5~ to 10-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and §;

each Ry s independently H, Cis alkyl, Cos alkenyl, or Cog alkyoyl, wherein the alkyl,
alkenyl, or alkyayl is optionally substituted with one or more Cs.o cycloalkyl, 3- to 16-
membered heterocyelyl comprising 1-4 hetercatoms selected from N, 3, and S, Ce.i0 aryl, or 5-
to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, 0, and 8, wherein the
cycloalkyl, heterocyelyl, aryl, or hetercaryl is optionally substituted with one or more Caug
cycloalkvl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Ceuro arvl, 5~ to 16-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and
8, Cig alkyl, Cos alkenyl, (hs alkynyl) oxo, halogen, -CN, -OH, or -NH,, or

two R together with the atom to which they are attached form a 4- to 10-membered
heterocyelyl comprising 1-4 heteroatoms selected from N, O, and 8, or 5- to 10-membered
heteroaryl comprising 1-4 hetercatoms selected from N, O, and 8, wherein the heterocyclyl or
heteroarvl 1s optionally substituted with one or more Cr.s alkyl, Crs alkenyl, Crs alkynyl,

halpgen, ~-CN, -OH, or -INH;y;
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each i, m, and p s independently G or 1;

tis 1,2, or3; and

wisQ, 1,2 or3,

wherein when Rs and Re together with the atoms to which they are attached form a

SN
S,
PP %\‘

Rx

heterocyclyl or hetercaryl, A is not phenyl, N # . or

[0007] In one aspect, the present disclosure provides a compound of Formula (U}

or a pharmaceutically acceptable prodrug, solvate, enantiomer, stereoisomer, tautomer, or salt

thereof, wherein:

Ats L OF

each Ry and Ry 13 mdependently H, i alkyi, Cos alkenyl, Cos alkynyl, Cirs alkoxy,
halogen, -CN, ~OH, or -NH3,

each Ry and Ry 15 independently H, T alkyl, Cos alkenvl, or Cos alkynyl;

each Ry and R; is independently H, Cis alkenyl, Cas alkynyi, -0-Ci alkyl, -0-Cz6
alkenyl, -0-Cis atkynyl, -C(O}R11, -C{O}OR1, -CLOIN(R11 b, -CLOINR1-S{ORR11, -C{O)NR11-
S{C3-0OR1, or ~COINR1-8{0}:-N{R11}, wherein either Rz or Ry is not H;

each Rs and Re 18 independently H, C1.6 alkyl, Cos alkenyl, Cog alkynyl, Caae cycloalkyl,
3- 10 13-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, Ces.10

aryl, 5- to 13-membered heteroary! comprising 1-4 heteroatoms selected from N, 4, and S, or -

4
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C(O)R7, wherein the alkyl, alkenyl, altkynyl, cycloalkyl, heterocyclyl, aryl, or heteroaryi is
optionally substituted with one or more Ry, or

Rs and R together with the atoms to which they are attached form a 4- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, &, and §, or 5- to 10-membered
heteroarvl comprising 1-4 hetercatoms selected from N, O, and S, wherein the heterocyelyl or
hetercaryl is optionally substituted with one or more Ry;

each Ry s independently oxo, halogen, ~-OH, -NH,, -CN, -C{O)R 10, ~-C{OYORyo, -
C{OMN(Rao), Cis alkyl, Cog alkenyl, Coss alkynyl, Cis alkoxy, -NH{Cis alkyl), -N{Ci¢ alkyl)s, -
O-{CH 3-Re, -NH-{CHz)-Rx, Ca.io cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4
hetercatoms selected from N, O, and S, Ce.10 arvi, or 5- to 10-membered hetercarvl comprising
1-4 hetercatoms selected from N, O, and S, wherein the alkyl, alkenyl, alkynyi, cycloalkyi,
heterocyclyl, aryl, or heteroary! is optionally substituted with one or more Ry,

R 15 -OH, Ci6 alkoxy, Crs alkoxy-OH, -NH,, -NH{C1¢ alkyl}, -N{Cj 5 alkyi)h, -SH, -
S{C1s alkyl), Cao cyeloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 hetercatoms
selected from N, G, and 8, Ce.i0 arvl, or 5~ to 10-membered heteroary] comprising 1-4
hetercatoms selected from N, O, and S, wherein the alkoxy, alkyl, cycloalkvl, heterocyclvl, aryl,
or heteroaryl is optionally substituted by one or more Ry;

each Ry is independently ~(CHo (5~ to 10-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and 8) or -(CH2)u-{(Co.i0 aryl), wheren the hetercaryt or arvl s
optionally substituted with one or more halogen, -CN, -OH, or -NHy;

each Ryp 1s independently halogen, -OH, -NH;, -CON, Cis alkyl, Cos alkenyl, Crs alkynyl,
Ci6 haloalkyl, Caag eycloalkyl, 3- to 10-membered heterocyelyl comprising 1-4 hetercatoms
selected from N, G, and 8, Ce.io aryl, or 5- to 10-membered hetercaryi comprising 1-4
heteroatoms selected from N, O, and S;

each Ru 18 mdependently H, Cis alkyl, Cag alkenyl, or Cog alkynyl, wherein the atkyl,
alkenyl, or alkyny! is optionally substituted with one or more Ca.po cyeloalkyl, 3- to 10-
membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, Ce.10 arvl, or 5-
to 10-membered heteroary! comprising 1-4 hetercatoms selected from N, O, and 8, wherein the
cycloalkyl, heterocyelyl, aryl, or heteroaryl is optionally substituted with one or more Ca.io

cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
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8, Cs.io aryl, 5- o 10-membered hetercarvi comprising 1-4 hetercatoms selected from N, O, and
S, Crs alkyl, Cus alkenyl, Cas alkynyl, oxo, halogen, -CN, -OH, or -NH,, or

two Ry together with the atom to which they are attached form a 4- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and &, or 5- to 10-membered
heteroarvl comprising 1-4 hetercatoms selected from N, O, and S, wherein the heterocyelyl or
hetercaryl is optionally substituted with one or more Ci6 alkyl, Cog alkenyl, Cos alkynyl,
halogen, ~-CN, -OH, or -NH»;

each n, m, and p is independently O or §;

t18 1,2, or3; and

uis 0, 1,2 or 3,

wherein when Rs and Rs together with the atoms to which they are attached form a

ﬂ\\ﬂ/}/ﬂ\\wggx Ry

{00081 In one aspect, the present disclosure provides a compound of Formula (1)

heterocyelyl, A is

amn,
or a pharmaceutically acceptable prodrug, solvate, enantiomer, stersoisomer, tautomer, or salt
thereof, whereain:

each Ry and Ry is independently H, Cis alkyl, Cos alkenyl, Cus alkynyl, Cis alkoxy,
halpgen, -CN, -OH, or -INHy;

each Ry and Ry is independently H, Crs alkyl, Cos alkenyl, or Crs alkynyl;



WO 2022/076662 PCT/US2021/053936

each Ry and Rs 1s independently H, Cus alkenyl, Cas alkynyl, -0-Cig alkyl, ~0-Cy
alkenyl, -0-Cas alkynyl, -C{ORyy, -C{OYOR 1, -C{OINR 1 ), -C(ONR11-S(OpR 11, -C{ONRy -
S{C)-0ORy1, or ~COINR1-8{0}:-N{R11), wherein either Rz or Ry is not H;

each Rs and Rg 15 independently H, (16 alkyl, Cog alkenvl, Crs alkynyl, Caio cycloalkyl,
3- 10 13-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, Ces.10
aryl, 5- to 13-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, or -
C{O)R,, wherein the alkyl, alkenyl, alkynyl, cyvcloalkyl, heterocyclyl, aryl, or heteroarylis
optionally substituted with one or more Ry, or

Rs and Re together with the atoms to which they are attached form a 4- to 10-membered
heterocyclyl comprising 1-4 hetercatoms selected from N, O, and §, or 3- {0 10-membered
heteroarvl comprising 1-4 hetercatoms selected from N, O, and S, wherein the heterocyelyl or
hetercaryl is optionally substituted with one or more Ry,

each R~ 15 independently oxo, halogen, ~-OH, -NH,, -CN, -C{0)Ro, -C{OYORy, -
C{OIN{R10)2, Cros alkyl, Cog alkenyl, Cos alkynyl, Cig alkoxy, -NH{Cis alkyD), -N{Cy5 alkyl)s, -
O-(CHa)-Ra, -NH-{CH2)-Rs, Csoio cyeloalkyl, 3~ to 10-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and S, Ce.i0 aryl, or 5- to 10-membered heteroaryl comprising
1-4 heteroatoms selected from N, O, and 8, wherein the alkyl, alkenyl, alkynyi, cycloalkyl,
heterocyclyl, aryl, or heteroary! is optionally substituted with one or more Rug;

Re 1 -OH, Ci6 alkoxy, Cis alkoxy-OH, -NH,, -NH{C16 alkvl}, -N{Ci alkyl)h, -SH, -
S{C1.6 alkyl), Ciao cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 hetercatoms
selected from N, O, and 8, CTsao aryl, or 5~ to 10-membered hetercaryl comprising 1-4
hetercatoms selected from N, O, and 8, wherein the alkoxy, alkyl, cycloalkyl, heterocyclvl, aryl
or heteroaryl is optionally substituted by one or more Re;

each Ry 1s ndependently ~({CHu~(5- to 10-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and 8 or «(CHajo~(Ce.10 aryl), wheremn the hetercaryl or aryl 15
optionally substitiited with one or more halogen, -CN, -OH, or -NHz;

each Ruo 18 independently halogen, -OH, -NH:, -ON, Ci alkyl, Cus alkenyl, Co alkynyl,
Ci.s haloalkyl, Csao eycloalkyl, 3« to 10-membered heterocyelyl comprising 1-4 hetercatoms
selected from N, G, and 8, TUs.io aryl, or 5- t¢ 10-membered hetercaryl comprising 1-4

hetercatoms selected from N, O, and §;
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each Ryt 15 independently H, Ci alkvl, Crs alkenyi, or Cas alkynyl, wherein the alkvl,
alkenyl, or alkynyl is optionally substituted with one or more (s i cycloalkyl, 3- to 10-
membered heterocyclyl comprising 1-4 heteroatoms selected from N, G, and 8, Us.io aryl, or 5-
to 10-membered hetercarvi comprising 1-4 heteroatoms selected from N, O, and S, wherein the
cycloalkyl, heterocyclyl, aryl, or heteroaryl 1s optionally substituted with one or more Cago
cycloalkyl, 3- to 10-membered heterocvelyl comprising 1-4 heteroatoms selected from N, O, and
S, Csao aryl, 5- to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and
S, Cie alkyl, Cas alkenyl, Cis alkynyl, oxo, halogen, -CN, -OH, or -NH», or

two Ry together with the atom to which they are attached form a 4- 1o 10-membered
heterocyclyl comprising 1-4 hetercatoms selected from N, O, and §, or 3- {0 10-membered
heteroarvl comprising 1-4 hetercatoms selected from N, O, and S, wherein the heterocyelyl or
hetercaryl 1s optionally substituted with one or more Cis alkyl, Cos alkenyl, Cos alkynyl,
halogen, ~-CN, -OH, or -NHz;

each n, m, and p 18 independently O or §;

ts 1,2, or3; and

wis 0, 1,2, or 3,
00097 In one aspect, the present disclosure provides a compound obtainable by, or obtained by,
a method for preparing a compound as described herein {(e.g., a method comprising one or more
steps described in Schemes 1-10).
[0010] In one aspect, the present disclosure provides a pharmaceutical composition comprising a
compound of the present disclosure, or a pharmaceutically acceptable prodrug, solvate,
enantiomer, steregisomer, tautomer, or salt thereof, and a pharmaceutically acceptable diluent or
carrier.
[0011] in one aspect, the present disclosure provides an intermediate as described herein, being
suttable for use in a method for preparing a compound as described herein {e.g., the intermediate
15 selected from the intermediates described in Examples 1-284).
[0012] In one aspect, the present disclosure provides a method of modulating P-glycoprotein
activity {e.g., in vitro or in vivo) and/or cytochrome PAS0 activity {(e.g., i vitro or in vivo),
comprising contacting a cell with an effective amount of 2 compound of the present disclasure or
a pharmaceutically acceptable prodrug, solvate, enantiomer, sterecisomer, tautomer, or salt

thereof,
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00131 In one aspect, the present disclosure provides a method of treating or preventing a disease
or disorder disclosed herein in a subject in need thereof, comprising administering to the subject
a therapeutically effective amount of a compound of the present disclosure or a pharmaceutically
acceptable prodrug, solvate, enantiomer, steresisomer, fautomer, or salt thereof, or a
pharmaceutical composition of the present disclosure.

00141 In one aspect, the present disclosure provides a compound of the present disclosure ora
pharmaceutically acceptable prodrug, solvate, enantiomer, sterecisomer, tautomer, or salt thereof
for use in modulating P-giycoprotein activity {e.g., ir Vifro or in vivo) and/or eytochrome P450
activity {e.g., i1 Vitro or in vivo).

[0015] In one aspect, the present disclosure provides a compound of the present disclosure ora
pharmaceutically acceptable prodrug, solvate, enantiomer, sterecisomer, tautomer, or salt thereof
for use in treating or preventing a disease or disorder disclosed herein.

00161 In one aspect, the present disclosure provides use of a compound of the present disclosure
or a pharmaceutically acceptable prodrug, solvate, enantiomer, sterecisomer, tautomer, or salt
thereof in the manufacture of a medicament for modulating P-glycoprotem activity {e.g., in viro
or in vive) and/or cytochrome P4S0 activaty {e.g., in vitro or @ vivo).

00171 In one aspect, the present disclosure provides use of a compound of the present disclosure
or a pharmaceutically acceptable prodrug, solvate, enantiomer, stereotsomer, tautomer, or salt
thereof in the manufacture of a medicament for treating or preventing a disease or disorder
disclosed hereimn.

[0018] In one aspect, the present disclosure provides a method of preparing a compound of the
present disclosure.

[0019] In one aspect, the present disclosure provides a method of preparing a compound,
comprising one or more steps described herein.

00201 Unless otherwise defined, all technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary skill in the art to which this disclosure
belongs. In the specification, the singular forms also include the plural unless the context clearly
dictates otherwise. Although methods and matenials similar or equavalent to those described
herein can be used in the practice or testing of the present disclosure, suitable methods and
materials are described below. All publications, patent applications, patents and other references
mentioned herein are mcorporated by reference. The references cited herein are not admitted to

10
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be prior art to the claimed mvention. In the case of contlict, the present specification, including
defimitions, will control. In addition, the matenials, methods and examples are iflustrative only
and are not intended to be limiting. In the case of conflict between the chemical structures and
names of the compounds disclosed herein, the chemical structures will control.

[0021] Other features and advantages of the disclosure will be apparent from the following

detailed description and claims.

DETAYLED DESCRIPTION
[0022] The disclosure arises from a need to provide further compounds for the modulation of P-
elycoprotein and/or cytochrome P430 {e.g., CYP3A4 and/or CYP3AS isoforms) enzymes that
reduce serious adverse effects, while markedly enhancing the biocavailability of drugs which are
substrates of P-glycoprotein and/or cvtochrome P450 (e.g, CYP3A4 and/or CYP3AS 1soforms)
enzymes, ncluding anticancer agents, antthypertensive agents, antiarrhythmoies, HIV protease
mhibitors, antibiotics, antimycotics, immunosuppressive agents, antidepressants, neuroleptics,
antiepileptics, antacids, opiowds, and antiemetics. The compounds of the instant disclosure can
also be useful in overcoming multi~-drug resistance caused by P-glycoprotein and/or cytochrome
P450 {e.g., CYP3A4) 1n cancer cells. The compounds of the mstant disclosure can also be useful
in modulating P-glycoprotemn at the blood brain barrier, enabling brain penetration of drugs and
compounds of the mstant closure can also be useful for modulating P-glycoprotem in the
capillaries of biliary canaliculi, thereby modulating the enterohepatic recirculation of P-
glycoprotein substrate drugs affected by this phenomenon {e.g., irinotecan}. The compounds of
the mstant disclosure can also be useful for modulating P-glycoprotein expressed in the renal

proximal tubule cells and affect the renal excretion of subsirate drugs.

i1
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Compounds of the Present Disclosure

[00231 In one aspect, the present disclosure provides a compound of Formula (1)

(),
or a pharmaceutically acceptable prodrug, solvate, enantiomer, sterecisomer, tautomer, or salt
thereof, wherein:

A1 Csqo cycloalkyl, 3- to 10-membered heterocyelyl comprising 1-4 heteroatoms
selected from N, O, and 8§, Cs.o aryl, or 5- to 10-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and 8§, wherein the cycloalky! or heterocyclyl s optionally
substituted with oxo;

each Ry and Ry 1s independently H, Ci alkyl, Cos alkenyl, Czs alkynyl, Cis alkoxy,
halogen, -CN, -OH, or -INH;;

each Ry and Ry 15 independently H, Cr¢ alkyi, Cos alkenyl, or Crg alkynyl;

each R; and R 13 independently H, (s alkenyl, Crg alkynyl, -0-Cis alkyl, -0-Cos
alkenyl, -0-Co alkynyl, -C(OMRyy, ~-C{O}OR 1, -CLON(R 1o, -CLOMNR11-5(0nR 11, -C{ONR1-
S{O1-0ORyy, or -CIONR11-5{0)-N{R11}:, wherein either R or Rz 1s not H;

each Rs and Rs 15 independently H, Cis alkyl, Cos alkenyl, Cos alkynyl, Caao cveloalkyl,
3- to 13-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, Ce.10
aryl, 8- to 13-membered heteroaryl comaprising 1-4 hetercators selected froma N, O, and S, or -
C(OIRy, wherein the alkyl, alkenyl, alkynyl, cycloalkyl, heterocyclyl, aryl, or heteroaryi is
optionally substituied with one or more Ry, or

Rs and R together with the atoms to which they are attached form a 4- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, (0, and §, or 5- to 10-membered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, wherein the heterocyelyl or

heteroaryl 18 optionally substituted with one or more Ry,
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each Ry s independently oxg, halogen, -OH, -NH», -CN, -C{G)R 10, -C{OYORy0, -
C{OMN(Ro), Croz atkyl, Cos alkenyl, Cos alkynyl, Cis alkoxy, -NH{Cis allyl), -N{Cis alkyl}s, -
O-(CH }-Rs, -NH~-(CHz)-Rg, Caao cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and §, Ce10 aryl, or 5- to 10-membered hetercaryl comprising
1-4 hetercatoms selected from N, O, and S, wherein the alkyl, alkenyl, altkynvi, cvcleoalkyl,
heterocyclyl, aryl, or heteroary! is optionally substituted with one or more Rig;

Rgis -OH, Cie alkoxy, Cie alkoxy-OH, -NHy, -NH{C1¢ alkyl}, -N(Cis alkyl), -SH, -
S{Crs alkyly, Cs.10 cycloalkyl, 3- to 16-membered heterocyclyl comprising 1-4 hetercatoms
selected from N, O, and 5, Cs.10 arvl, or 5~ to 10-membered heteroaryl comprising 1-4
hetercatoms selected from N, O, and §, wherein the alkoxy, alkyl, cycloalkyl, heterocyelyl, aryl
or hetercary! is optionally substituted by one or more Ry;

each Ry 1s ndependently ~(CH)u~(5- to 10-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and 8) or -(CH)u-(Ce-10 aryl), wherein the hetercaryt or arvl s
optionally substituted with one or more halogen, ~-CN, -OH, or -NHy;

each Rup 1s independently halogen, ~-OH, -NH,, -CN, Cis alkyl, Cos alkenyl, Cos alkynyl,
Cre haloalkyl, Csae cyeloalkyl, 3- to 10-membered heterocyelyl comprising 1-4 hetercatoms
selected from N, O, and §, Ce.0 arvl, or 5~ to 10-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and §;

each Ry s independently H, Cis alkyl, Cos alkenyl, or Cog alkyoyl, wherein the alkyl,
alkenyl, or alkyayl is optionally substituted with one or more Cs.o cycloalkyl, 3- to 16-
membered heterocyelyl comprising 1-4 hetercatoms selected from N, 3, and S, Ce.i0 aryl, or 5-
to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, 0, and 8, wherein the
cycloalkyl, heterocyelyl, aryl, or hetercaryl is optionally substituted with one or more Caug
cycloalkvl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Ceuro arvl, 5~ to 16-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and
8, Cig alkyl, Cos alkenyl, (hs alkynyl) oxo, halogen, -CN, -OH, or -NH», or

two R together with the atom to which they are attached form a 4- to 10-membered
heterocyelyl comprising 1-4 heteroatoms selected from N, O, and 8, or 5- to 10-membered
heteroaryl comprising 1-4 hetercatoms selected from N, O, and 8, wherein the heterocyclyl or
heteroarvl 1s optionally substituted with one or more Cr.s alkyl, Crs alkenyl, Crs alkynyl,
halpgen, ~-CN, -OH, or -INH;y;

13
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each i, m, and p s independently G or 1;
tis 1,2, or3; and
wis 0, 1,2 or 3,

wherein Rs and Rs together with the atoms to which they are attached form a heterocyclvl

] QX
N R \.55; Ry,
FQ/T:/ | /I\f .
Ry B
or heteroarvl, A 15 not phenyl, At , oF Sy #

[0024] In one aspect, the present disclosure provides a compound of Formula (U}

or a pharmaceutically acceptable prodrug, solvate, enantiomer, stereoisomer, tautomer, or salt

thereof, wherein:

ety RS 4

Lo LN ,
\ﬂ/v s I ] LR,
Ais O \ / R ™ # ;

\)/

each Rx and Ry 18 ii’ldependenily H, Cis alkyl, Crs alkenyl, Cos alkynyl, Cis alkoxy,
halpgen, ~-CN, -OH, or -INHy;

each Ry and Ry is independently H, Crs alkyl, Cos alkenyl, or Crs alkynyl;

each Rs and Ra 18 independently H, (¢ alkenyl, (6 alkynyl, -0-Crs alkyl, -0-Chss
alkenyl, -0-Cz alkynyl, -C{OIR 1, -C{OYORy, -C{OINRu1), -C{OMNR1-S(0):R 1, -C{O)NRy -
S{O-ORyy, or -COINR11-5{0O)-N{R11 )2, wherein etther Ry or R3 15 not H;

each Rs and Rs is independently H, Ci alkyl, Cos alkenyl, Cas alkynyl, Crap oycloalkyl,
3- to 13-membered heterocyclyl comprising 1-4 hetercatoms selected from N, G, and S, Ce.xo

aryl, 8- to 13-membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and S, or -

14
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C(O)R7, wherein the alkyl, alkenyl, altkynyl, cycloalkyl, heterocyclyl, aryl, or heteroaryi is
optionally substituted with one or more Ry, or

Rs and R together with the atoms to which they are attached form a 4- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and &, or 5- to 10-membered
heteroarvl comprising 1-4 hetercatoms selected from N, O, and S, wherein the heterocyelyl or
hetercaryl is optionally substituted with one or more Ry;

each Ry s independently oxo, halogen, ~-OH, -NH,, -CN, -C{O)R 10, ~-C{OYORyo, -
C{OMN(Rao), Cis alkyl, Cog alkenyl, Coss alkynyl, Cis alkoxy, -NH{Cis alkyl), -N{Ci¢ alkyl)s, -
O-{CH 3-Re, -NH-{CHz)-Rx, Ca.io cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4
hetercatoms selected from N, O, and S, Ce.10 arvi, or 5- to 10-membered hetercarvl comprising
1-4 hetercatoms selected from N, O, and S, wherein the alkyl, alkenyl, alkynyi, cycloalkyi,
heterocyclyl, aryl, or heteroary! is optionally substituted with one or more Ry,

R 15 -OH, Ci6 alkoxy, Crs alkoxy-OH, -NH,, -NH{C1¢ alkyl}, -N{Cj 5 alkyi)h, -SH, -
S{C1s alkyl), Cao cyeloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 hetercatoms
selected from N, G, and 8, Ce.i0 arvl, or 5~ to 10-membered heteroary] comprising 1-4
hetercatoms selected from N, O, and S, wherein the alkoxy, alkyl, cycloalkvl, heterocyclvl, aryl
or heteroaryl is optionally substituted by one or more Ry;

each Ry is independently ~(CHo (5~ to 10-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and 8) or (CH23u-{Ce.i0 aryl), wheren the hetercaryt or arvl s
optionally substituted with one or more halogen, -CN, -OH, or -NHy;

each Ryp 1s independently halogen, -OH, -NH;, -CON, Cis alkyl, Cos alkenyl, Crs alkynyl,
Ci6 haloalkyl, Caag eycloalkyl, 3- to 10-membered heterocyelyl comprising 1-4 hetercatoms
selected from N, G, and 8, Ce.io aryl, or 5- to 10-membered hetercaryi comprising 1-4
heteroatoms selected from N, O, and S;

each Ru 18 mdependently H, Cis alkyl, Cag alkenyl, or Cog alkynyl, wherein the atkyl,
alkenyl, or alkyny! is optionally substituted with one or more Ca.po cyeloalkyl, 3- to 10-
membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, Ce.10 arvl, or 5-
to 10-membered heteroary! comprising 1-4 hetercatoms selected from N, O, and 8, wherein the
cycloalkyl, heterocyelyl, aryl, or heteroaryl is optionally substituted with one or more Ca.io

cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
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8, Cs.io aryl, 5- o 10-membered hetercarvi comprising 1-4 hetercatoms selected from N, O, and
S, Crs alkyl, Cus alkenyl, Cas alkynyl, oxo, halogen, -CN, -OH, or -NH,, or

two Ry together with the atom to which they are attached form a 4- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and &, or 5- to 10-membered
heteroarvl comprising 1-4 hetercatoms selected from N, O, and S, wherein the heterocyelyl or
hetercaryl is optionally substituted with one or more Ci6 alkyl, Cog alkenyl, Cos alkynyl,
halogen, ~-CN, -OH, or -NH»;

each n, m, and p is independently O or §;

t18 1,2, or3; and

uis 0, 1,2 or 3,

wherein Rs and Re together with the atoms to which they are attached form a

heterocyclyl, A s <

00251 In one aspect, the present disclosure provides a compound of Formula (i)

(I,
or a pharmaceutically acceptable prodrug, solvate, enantiomer, stereoisomer, taugtomer, or salt
thereof, wherein:

each Rx and Ry 1s independently H, Crs alkyl, Co alkenyl, Cug alkynyl, Cig alkoxy,
halogen, ~CN, -OH, or -NHy;

each Ry and Rs 15 independently H, Cis alkyl, Cus alkenyl, or Cog alkynyl;
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each Ry and R; is independently H, Cis alkenyl, Cas alkynyi, -C{O)Ry;, -C{OYORyy, -
C{OMNR 1), ~CIOINR -8(0)R 11, -CUOINR -8(0)2-0ORyy, or -C{OINR1-8(0O)-N{Ru1 ),
wherein either Ry or R is not H;

each Rs and Rg 15 independently H, (16 alkyl, Cog alkenvl, Crs alkynyl, Caio cycloalkyl,
3- 10 13-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, Ces.10
aryl, 5- to 13-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, or -
C{O)R,, wherein the alkyl, alkenyl, alkynyl, cyvcloalkyl, heterocyclyl, aryl, or heteroarylis
optionally substituted with one or more Ry, or

Rs and Re together with the atoms to which they are attached form a 4- to 10-membered
heterocyclyl comprising 1-4 hetercatoms selected from N, O, and §, or 5- {0 10-membered
heteroarvl comprising 1-4 hetercatoms selected from N, O, and S, wherein the heterocyelyl or
hetercaryl is optionally substituted with one or more Ry,

each R~ 15 independently oxo, halogen, ~-OH, -NH,, -CN, -C{0)Ro, -C{OYORy, -
C{OIN{R10)2, Cros alkyl, Cog alkenyl, Cos alkynyl, Cig alkoxy, -NH{Cis alkyD), -N{Cy5 alkyl)s, -
O-(CHa)-Ra, -NH-{CH2)-Rs, Csoio cyeloalkyl, 3~ to 10-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and S, Ce.i0 aryl, or 5- to 10-membered heteroaryl comprising
1-4 heteroatoms selected from N, O, and 8, wherein the alkyl, alkenyl, alkynyi, cycloalkyl,
heterocyclyl, aryl, or heteroary! is optionally substituted with one or more Rug;

Re 1 -OH, Ci6 alkoxy, Cis alkoxy-OH, -NH,, -NH{C16 alkvl}, -N{Ci alkyl)h, -SH, -
S{C1.6 alkyl), Ciao cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 hetercatoms
selected from N, O, and 8, CTsao aryl, or 5~ to 10-membered hetercaryl comprising 1-4
heteroatoms selected from N, O, and S, wherein the alkoxy, alkyl, cycloalkyl, heterocyclyl, aryl
or heteroaryl is optionally substituted by one or more Re;

each Ry 1s ndependently ~({CHu~(5- to 10-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and 8 or «(CHajo~(Ce.10 aryl), wheren the hetercaryl or aryl 15
optionally substitiited with one or more halogen, -CN, -OH, or -NHz;

each Ruo 18 independently halogen, -OH, -NH:, -ON, Ci alkyl, Cus alkenyl, Co alkynyl,
Ci.s haloalkyl, Csao eycloalkyl, 3« to 10-membered heterocyelyl comprising 1-4 hetercatoms
selected from N, G, and 8, TUs.io aryl, or 5- t¢ 10-membered hetercaryl comprising 1-4

hetercatoms selected from N, O, and §;
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each Ryt 15 independently H, Ci alkvl, Crs alkenyi, or Cas alkynyl, wherein the alkvl,
alkenyl, or alkynyl is optionally substituted with one or more (s i cycloalkyl, 3- to 10-
membered heterocyclyl comprising 1-4 heteroatoms selected from N, G, and 8, Us.io aryl, or 5-
to 10-membered hetercarvi comprising 1-4 heteroatoms selected from N, O, and S, wherein the
cycloalkyl, heterocyclyl, aryl, or heteroaryl 1s optionally substituted with one or more Cago
cycloalkyl, 3- to 10-membered heterocvelyl comprising 1-4 heteroatoms selected from N, O, and
S, Cs.io aryl, 5- to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and
S, Cie alkyl, Cas alkenyl, Cis alkynyl, oxo, halogen, -CN, -OH, or -NH», or

two R together with the atom to which they are attached form a 4- to 10-membered
heterocyclyl comprising 1-4 hetercatoms selected from N, O, and §, or 3- {0 10-membered
heteroarvl comprising 1-4 hetercatoms selected from N, O, and S, wherein the heterocyelyl or
hetercaryl 1s optionally substituted with one or more Cis alkyl, Cos alkenyl, Cos alkynyl,
halogen, ~-CN, -OH, or -NHz;

each n, m, and p 18 independently O or §;

ts 1,2, or3; and

wis 0, 1,2, or 3,
[0026] | 15 understood that, for a compound of Formula (1), (T'), or {II}, A, Rs, Ry, Ry, R2, Ry,
By, Rs, Rs, Ry, Bs, Ro, Rus, Rug, m, my, p, ¢, and u can each be, where applicable, selected from
the groups described heremn, and any group described herein for any of &, Ry, By, Ry, Rz, R3, Ry,
Rs, Re, B7, Ry, Bo, Ruo, Ruz, v, o, p, §, and w can be combined, where applicable, with any group
described herein for one or more of the remainder of A, R Ry, Ry, Rz, B3, R4, Bs, R, B7, Rs,
Re, Ris, Bz, m, m, p, £, and w.

[0027] In some embodiments, a N atom of the compound 15 an N-oxade.

B

‘Ttg'\i“\i-) }{’@\%} %
[0028] In some embodiments, the N-oxide has the formula % @ ™5 o , wherein

indicates attachment to the compound of Formula (), (I"), or (11}

[ aVaANa VAl
N
’?'!;f@\@

{00291 In some embodiments, the N-oxide has the formula % C | wherein % indicates

attachment to the compound of Formula (I}, (1), or (11).
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A,
- ‘j/‘;\@

[0030] In some embodiments, the N-oxide has the formula :321@ ¢ , wherein % indicates
attachment to the compound of Formula (1}, (1), or (1}
[0031] In some embodiments, A is Cs.p cycloalkyl, 3- to 10-membered heterocyelyl comprising
1-4 hetercatoms selected from N, O, and S, Ce.i0 aryl, or 5- to 10-membered heteroaryl
comprising -4 heteroatoms selected from N, O, and 8, wherein the cycloalkyl or heterocyclyl is
optionally substituted with oxo.
0032} In some embodiments, A is Cs.0 cycloalkyl, 3- to 10-membered heterocyelyl comprising
1-4 heteroatoms selected from N, O, and S, Ce.i0 aryl, or S- to 10-membered heteroarvl
comprising -4 heteroatoms selected from N, O, and 8.
00331 In some emboduments, A 1s Cip cyeloalkyl or 3- to 10-membered heterocyclyl
comprising §-4 heteroatoms selected from N, Q, and 8, wherein the cycloalkyl or heterocyclyl s
optionally substituted with oxo.
[0034] In some embodiments, A 18 Csao cvcloaikyl or 3~ to 10-membered heterocyclyl
comprising 1-4 hetercatoms selected from N, G, and S.
[003 5] In some embodiments, A 13 Cypo cycloalkyl optionally sebstituted with oxo.
0036} In some embodiments, A is Cs cycloalkyl In some embodiments, A is Ca cycloalkyt In
some embodiments, A 1s Cs cycloalkyl In some embodiments, A is Cg cycloalkyl In some
embodiments, A is Cr cycloalkyl In some embodiments, A s Cg cycloalkyl In some
embodiments, A 1s Co cycloalkyl In some embodiments, A 15 (g cveloalkyl.
[0037] In some embodiments, A 1s {5 cvclealky! optionally substituted with oxo. In some
embodiments, A is Cy cycloalkyl optionally substituted with oxo. In some embodiments, A is Cs
cycloalkyl optionally substituted with oxo. In some embodiments, A is Cs cycloalkyl optionally
substituted with oxo. In some embodiments, A 1s C7 cycloalky! optionally substituted with oxo.
In some embodiments, A is Cx cycloalkyl optionally substituted with oxo. In some embodiments,
A 1s Co cycloaliy! optionally substituted with oxo. In some embodiments, A is Cip cycloalkyl
optionally substituted with oxo.
00381 In some embodiments, A 1s C3-Cy monocyclic eveloalkyl In some erobodiments, A 1s Ca-
C7 monocychc saturated cycloalkyl In some embodiments, A is Ci~Cy monocychic partially

saturated cycloalkyl. In some embodiments, A 1s Co-Cio bicychic cycloalkyl In some
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embodiments, A 15 Co-Cip bicyclic saturated cycloalkyl. In some embodiments, A 1s Co-Cro
bicyclic partially saturated cycloalkyl In some embodiments, A is Cs-Cio polyeyclic cycloalkyl.
[0039] In some embodiments, A 15 C3-Cr monoeyclic eycloalkyl optionally substituted with oxo.
In some embodiments, A is U3-Cy monocyclic saturated cycloalkyl optionally substituted with
oxo. In some embodiments, A is C3-C7 monocyelic partially saturated cyclealky! optionally
substituted with oxo. In some embodiments, A is Co-Cie bicychic cycloalkyl optionally
substituted with oxo. In some embodiments, A ts Co-Cp bicyclic saturated cycloalkyl optionally
substituted with oxo. In some embodiments, A ts Co-Cie bicyclic partially saturated cycloalkyl
optionally substituted with oxo. In some embodiments, A 15 Cs-Cio polycyclic cycloalkyl
optionally substituted with oxo.

[0040] In some embodiments, A is 3- to 10-membered heterocyclyl comprising 1-4 hetercatoms
selected from N, O, and S.

[0041] In some embodiments, A is 3- to 10-membered heterocyclyl comprising 1-4 hetercatoms
selected from N, §, and S, optionally substituted with oxo.

[0042] In some embodiments, A 1s 3-membered heterocycly! comprising 1 heteroatom selected
from N, O, and S. In some embodiments, A 13 4-membered heterocyclyl comprising 1-2
heteroatoms selected from N, O, and S. In some embodiments, A 13 S-membered heterocyclvi
comprising 1-3 heteroatoms selected from N, O, and S. In some embodiments, A 1s 6-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8. In some embodiments, A s
7-membered heterocyclyl comprising 1-4 hetercatoms selected from N, O, and 8. In some
embodiments, A is 8-membered heterocyclyl comprising 1-4 hetercatoms selected from N, O,
and 8. In some embodiments, A is S-membered heterocvelyl comprising 1-4 heteroatoms
selected from N, O, and 8. In some embodiments, A is 10-membered heterocvelyl comprising 1-
4 heteroatoms selected from N, O, and S.

[0043] In some embodiments, A is 3-membered heterocyclyl comprising 1 heteroatom selected
from N, O, and 5, optionally substitited with oxo. In some embodiments, A 18 4-membered
heterocyclyl comprising 1-2 heteroatoms selected from N, O, and S, optionally substituted with
oxo. In some embodiments, A 18 S-membered heterocyclyl comprising 1-3 heteroatoms selected
from N, O, and S, optionally substituted with oxo. In some embodiments, A 1s 6-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8§, optionally substituted with
oxo. In some embodiments, A 1s 7-membered heterocyelyl comprising 1-4 hetercatoms selected
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from N, 0, and 8, optionally substituted with oxo. In some embodiments, A is &-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and &, optionally substituted with
oxo. In some embodiments, A is 9-membered heterocyelvl comprising 1-4 hetercatoms selected
from N, O, and 5, optionally substituted with oxo. In some embodiments, A s 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, optionally substituted with
0X0.

00441 In some embodiments, A is 7- to 10-membered bicyclic heterocyclyl comprising 1-4
hetercatoms selected from N, O, and S.

[0045] In some embodiments, A 1s 7~ to 10-membered bicyclic heterocyelyl comprising 1-4
hetercatoms selected from N, O, and S, optionally substituted with oxo.

[0046] In some embodiments, A is 7-membered bicychic heterocyclyvl comprising 1-4
hetercatoms selected from N, O, and 8. In some embodiments, A 1s 8-membered bicyclic
heterocyclyl comprising 1-4 heteroatorus selected from N, O, and 8. To some embodiments, A 1s
S-membered bicychic heterocvelyl comprising 1-4 heteroatoms selected from N, O, and 8. In
some embodiments, A 15 10-membered bicyclic heterocyclyl comprising 1-4 heteroatoms
selected from N, O, and S.

[0047] In some emboduments, A is 7-membered bicyclic heterocycelyl comprising 1-4
hetercatoms selected from N, O, and S, optionally substituted with oxo. In some embodiments, A
is 8-membered bicyclic heterocycelyl comprising 1-4 heteroatoms selected from N, O, and 8,
optionally substituted with oxo. In some embodiments, A is 9-membered bicyclic heterocycly!
comprising -4 heteroatoms selected from N, O, and 8, optionally substituted with oxo. In some
embodiments, A 15 10-membered bicyclic heterocyclyl comprising 1-4 heteroatoms selected
from N, O, and §, optionally substituted with oxo.

[00481 In some embodiments, A is 8- to 10-membered polveyelic heterocyelyl comprising 1-4
hetercatoms selected from N, O, and S.

00491 In some embodiments, A is 8- to 10-membered polyeyelic heterocyelyl comprising 1-4
hetercatoms selected from N, O, and S, optionally substituted with oxo.

00507 In some embodiments, A is Csap aryl or 5- to 10-membered hetercary] comprising 1-4
hetercatoms selected from N, O, and S.

00317 In some embodiments, A is Ce.o arvl. In some embodiments, A 15 C5~Cs aryl In some

embodiments, A 1s phenyl.



WO 2022/076662 PCT/US2021/053936

[0052] In some embodiments, A is 5- to 10-membered hetercaryl comprising 1-4 heteroatoms
selected from N, O, and 8.

[0053] In some embodiments, A s S-membered heteroaryl comprising 1-4 heteroatoms selected
from N, G, and 8. In some embodiments, A is 6-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and 8. In some embodiments, A is 7-membered hetercaryl
comprising -4 heteroatoms selected from N, O, and 8. In some embodiments, A is §-membered
heteroaryl comprising 1-4 hetercatoms selected from N, O, and S, In some embodiments, A is 9-
membered heteroaryl coroprising 1-4 heteroatoms selected from N, O, and S. Tnsome

embodiments, A 15 10-membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and

%)

003471 In some embodiments, A is 9- to 10-membered bicychc heteroarvl comprising 1-4
hetercatoms selected from N, O, and S.

00357 In some embodiments, A is 9-membered bicyclic heteroarvl comprising 1-4 heteroatoms
selected from N, O, and S. In some embodirnents, A 15 10-mmembered bicyclic heteroary]
comprising 1-4 heteroatoms selected from N, O, and 8.

(0056} In some embodiments, A 13 9- to 10-membered polycyelic heterocaryl comprising 1-4

heteroatoms selected from N, O, and S

W
E[;'\/ ROt
(o] \N/

[0057] In some embodiments, A is , > OF
\s’f Ry
]
\N"}\/

[0038] In some embodiments, A s

S
[0039] In some embodiments, A is S \’//) ‘

Fo4
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[0060] In some embodiments, A 13 N .

[0061] In some embodiments, each Ry and Ry 18 independently H, Cis alkyl, (rg alkenvl, Cos
alkynvl, Cig alkoxy, halogen, -CN, -OH, or -NHa.

0062} In some embodiments, each Ry and Ry is HL

[0063] In some embodiments, each Ry and Ry is independently Cis alkeyl, Cog alkenyl, Cas
alkvnyl Ci.s alkoxy, halogen, -UN, -OH, or -NH.

[00641 In some embodiments, each Ry and Ry s independently H, Cis alkyl, or -GH.

[00651 In some embodiments, Ry is H, Ui alkyl, Ca6 altkenyl, Cag alkynyl, Crs alkoxy, halogen,
-CN, -OH, or -NH».

00661 In some embodiments, Ryis H.

[0067] In some embodiments, Ry 15 Cis alkyl, Czs alkenyl, Ca. alkynyl, Ci.s alkoxy, halogen, -
CN, -OH, or -NH2.

[0068] In some embodiments, Ry 15 Cis alkyl, Cog alkenyl, Cig alkynyl, or Cis alkoxy.

(00691 In some embodiments, Re 18 Cis alkyl, Cog alkenyl, or Cos alkynyl

00701 In some embodiments, Ry 18 Cig alkyl In some embodiments, Ry 15 methvl. In some
embodiments, Ry 15 ethyl In some embodiments, Ry 15 propyl. In some embodiments, Ry is butyl.
In some erobodiments, Rx 1s pentyl In some embodiments, Rx is hexyl Tn some embodiments,
Ry 15 isopropyl. In some embodunents, Ry 15 1sobutyl. In some embodiments, Ry is 1sopentyl. o
some embodiments, Ry 18 isohexyl In some embodiments, Ry 1s secbutyl In some embodiments,
R 18 secpentyl. In some embodiments, Ry 15 sechexyl In some embodiments, Ry 1s tertbutyl.
(00711 In some embodiments, Ry 18 Cag alkenyl In some embodiments, Ry 13 Cz alkenyl. In
some embodiments, Ry 1s Cs alkenyl In some embodiments, Rx is Cg alkenyl. In some
embodiments, Ry is Cs alkenyl 1n some embodiments, Ry is Cs alkenyl.

[0072] In some embodiments, Ry is Cos alkynyl In some embodiments, Ry s C; alkynyl In
some embodiments, Ry 15 C3 alkvnyl In some embodiments, Ry is Cq alkynyl In some
embodiments, Ry 15 Cs alkynyl In some embodiments, Ry 18 G alkynyl

00731 In some embodiments, Ry is Cis alkoxy. In some embodiments, Ry is methoxy. In some
embodiments, Ry is ethoxy. In some embodiments, Ry is propoxy. In some embodiments, Ry is

butoxy. In some embodiments, Ry is pentoxy. In some embodiments, Ry is hexoxy.
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[00741 In some embodiments, Ry is halogen, -CN, -OH, or -NH,.

[0075] In some embodiments, Ry is halogen. In some embodiments, Ry is F, Cl, Br, or L In some
embodiments, Ry is F, Cl, or Br. In some embodiments, Ry s F. In some embodiments, Ry 15 Cl
In some embodiments, Ry is Br. In some embodiments, Ry is L

[00761 In some embodiments, Ry 15 -CN. In some embodiments, Ry is -OH. In some
embodiments, Ry is -NH,.

[0077% In some embodiments, each Ry 1s H, Cis alkyl, or -OH.

[0078] In some embodiments, Ry is H, Cie alkyl, Cog alkenyi, Crg alkyoyl, Cis alkoxy, halogen,
-CN, -OH, or -NH,.

[0079] In some embodiments, Ry is H.

00801 In some embodiments, Ry 18 Cig alkyl, Cog alkenvl, Crg alkyoyl, Cig alkoxy, halogen, -
N, -OH, or -NHa).

(008117 In some embodiments, Ry 18 Cig alkyl, Cog alkenvl, Co alkyoyl, or Cis alkoxy.

(00821 In some embodiments, Ry 18 Cis alkyl, Cos alkenyl, or o alkynyl

0083} In some embodiments, Ry 18 Cig alkyl In some embodiments, Ry 1s methyl. In some
embodiments, Ry 15 ethyl. In some embodiments, By 15 propyl. In some embodiments, Ry 1s butyl.
In some embodiments, Ry 1s pentyl. In some embodiments, Ry is hexyl In some embodiments,
Ry 18 1sopropyl. In some embodiments, Ry 18 isobutyl, In some embodiments, Ry 1s 1sopentyl. In
some embodiments, Ry is isohexyl In some embodiments, Ry 1s secbutyl In some embodiments,
R, 18 secpentyl. In some embodiments, Ry is sechexyl In some embodiments, R, 18 tertbutyl.
[0084] In some embodiments, Ry is Tz alkenyl In some embodiments, Ry 15 Cz alkenyl. In
some embodiments, Ry 1s Cs alkenyl. In some embodiments, Ry is Cs alkenyl. In some
embodiments, Ry 1s Cs alkenyl. In some embodiments, Ry is Ce alkenyl

00851 In some embodiments, Ry 15 Cog alkynyl In some embodiments, Ry s C; alkynyl In
some embodiments, Ry is Cs alkynyl In some embodiments, Ry 15 Cq alkynyl In some
embodiments, Ry is Cs alkynyl In some embodiments, Ry 15 Cg alkynyl

[0086] In some embodiments, Ry is Cis alkoxy. In some embodiments, Ry 15 methoxy. In some
ernbodiments, Ry s ethoxy. In some embodiments, Ry 13 propoxy. In some embodiments, Ry s
butoxy. In some embodiments, Ry 18 pentoxy. In some embodiments, Ry 15 hexoxy.

[0087] In some embodiments, Ry 15 halogen, -CN, -OH, or -NHa..
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[00881 In some embodiments, Ry is halogen. In some embodiments, Ry s F, Cl, Br, or I Insome
embodiments, Ry is F, Cl, or Br. In some embodiments, Ry 15 F. In some embodiments, Ry 1s CL
In some embodiments, Ry is Br. In some embodiments, Ry is L

[0089] In some embodiments, Ry is -CN. In some embodiments, Ry is -OH. In some
embodiments, Ry 1s -NHo.

[0090] In some embodiments, each Ry is H, T alkyl, or ~-OH.

[00911 In some embodiments, each R: and Ry 18 independently H, Ci¢ alkyl, Cae alkenyl, or Cos
alkynyl

[0092] In some embodiments, each R; and Ry 1s independently H.

[0093] In some embodiments, each Ry and Ry 1s independently Ci alkyl, Cos alkenvl, or Cou
alkynyl

[0094] In some embodiments, each Ry and Ry 15 independently H or Cis alkyl.

[0095] In some embodiments, Ru s H, Cis alkyl, Cow alkenyl, or Cug alkynyl

(00961 In some embodiments, Ry 18 H.

[0097] In some embodiments, Ry 1s Cis alkyl, Cog alkenyl, or Cos alkynyl

[0098] In some embodiments, Ry is Cig alkyl In some embodiments, Ry 18 methyl In some
embodiments, Ry is ethyl In some embodiments, Ry is propyl. In some emwbodiments, Ry 1s botyl.
In some embodiments, R 13 pentyl. In some embodiments, By 15 hexyl In some embodiments,
Ry is 1sopropyl. In some embodiments, Ry 1s isobutyl In some embodiments, Ry 15 isopentyl. In
some embodiments, Ry is tsohexyl In some embodiments, R is sechutyl. In some embodiments,
Ry is secpentyl. In some embodiments, Ry is sechexyl In some embodiments, Ry is tertbutyl.
[00991 In some embodiments, Ry is Cag alkenyl In some embodiments, Ry is (5 alkenyl. In
some embodiments, R 18 Cs alkenyl. In some embodiments, R is Cy alkenyl. In some
embodiments, Ry s Cs alkenyl In some embodiments, R; is Cs alkenyl

[00100] In some embodiments, Ry 18 Co alkynyl In some embodiments, R 15 €7 alkynyl In
some embodiments, Ry 1s Cs alkynyl In some embodiments, Ry 1s Cy alkynyl. In some
embodiments, Ry is Cs alkynyl In some embodiments, Ry 1s Ce alkynyl.

[00101] In some embodiments, each Ry 18 H or Ci6 alkyl

(001021 In some embodiments, Rs 18 H, Cig alkyl, Cos alkenyl, or Cos alkynyl.

[00103] In some embodiments, Ry s H

[00104] Tn some embaodiments, Ra1s Crs alkyl, Cos alkenyl, or Coe alkyuyl
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[00105] In some embodiments, Ry is Crs alkyl In some embodiments, Ry is methyl. In some
embodiments, Ry 1s ethyvi In some embodiments, Ry 1s propyl. In some embodiments, Ry is butyl.
In some embodiments, Ry is pentyl. In some embodiments, Ryq 15 hexyl In some embodiments,
Ry is isopropyl. In some embodiments, Ry is isobutyl In some embodiments, R4 1s 1sopentyl. In
some embodiments, Ry is isohexyl In some embodiments, Ry is sechutyl. In some embodiments,
Ry 15 secpentyl. In some emboduments, Ry 15 sechexyl In some embodiments, Ry 15 tertbutyl
[00106] In some embodiments, Rq 15 Ca alkenyl. In some embodiuments, Ry 15 2 alkenyl In
some ernbodiments, Ry 1s Ty alkenyl. To some embodiments, Ry 15 Cq alkenvl. Insome
embodiments, R4 is Cs alkenvl In some embodiments, Ry 15 Cs alkenyl.

(001071 In some embodiments, Ra is Cops alkynyl In some embodiments, Ra 1s C alkynyl. In
some embodiments, Ry 1s Ca alkynyl In some embodiments, Rs 18 Cq alkynyl In some
embodiments, Ry 15 Cs alkyny]. In some embodiments, R 1s Ce alkyoyl,

[00108] In some embodiments, each Ry is H or Cyg alkyl

[00109] Tn some embodiments, each Ry and R 1s mdependently H, Cos alkenyl, Cos alkynyl, -
3-Cre alkyl, -0-Chrs alkenyl, -0-Cap alkynyl, -C(OMR 1, ~-CLOIOR 1, ~CHOMN(R 1 )2, -COINR -
S{OnRu, -CIOINR1-5{0n-0Ryy, or -C{OINR11-5(0)n-N{R11 )2, wherein either Ry or Rs 13 not
H.

(00110} In some embodiments, each Rz and Rs 1s independently Cz6 alkenyl, Cos alkynyl, -O-
Cirg alkyl, -0-Cus alkenyl, -0-Cag alkynyl, -C(OWR11, -C{OYOR 1, -C{OMNR 1), ~CONR -
S{OnR1, -C(OINR11-8{O1n-0ORy1, or -C(O)NR1-S{Cp-NR ).

[00111] In some embodiments, each Ry and R; is independently -0-Cr.g abkyl, -C{OMRy, -
COOR, -C(OIN(Ru1)2, or -C{OINR11-S(O)R1L

[00112] In some embodiments, either Rz or Rs is not H.

[00113] In some embodiments, Ry 15 not H.

[00114] In some embodiments, Ra is not H.

[00115] In some embodiments, R 18 H, Cos alkenyl, Cos alkynyl, -0-Cie alkyl, ~0-Cr6 alkenyl,
-0-Ca.6 alkynyl, -C{O)Rn, -C{OYOR, -CIOIN{Ru1), -C{OINR11-S{OpRy, -C{OINR11-S(Oh-
QR or ~-C{O)NR1-S(Op-NRu .

[00116] In some embaodiments, Rz 13 H
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[00117] In some embodiments, Ry 18 Ca.s alkenyl, Coss alkynyl, -0-Cug alkyl, -0-Cas alkenyl, -
O-Cas alkynyl, ~-C(OYR 1y, -CIOYOR 1, -C{OMN{R 11 )2, -COINR1-S{OnRyy, -C{OINR 1 -8{(Oh-
OR 1, or -C{OINR1-8{0)n-NRu h.

[00118] In some embodiments, Rz is Cr alkeny! or Cos alkynyl

[00119] In some embodiments, Ry 15 Ci alkenyl In some embodiments, R; 15 ) alkenyl In
some embodiments, Ry 1s Cs alkenyl. In some embodiments, R 15 Cy alkenyl. In some
embodiments, Rz is Cs alkenyl In some embodiments, Rz is Cs alkenyl

[00120] To some embaodiments, Rz 18 Co alkynyl In some emboduments, Ry 15 € alkynyl To
some embodiments, Rz 1s Cs alkynyl In some embodiments, Rz 1s Cs alkyoyl In some
embodiments, Rz 15 Cs alkynyl. In some embodiments, Ra 1s Ce alkyoyl.

[00121] In some embodiments, Ry 18 -0-Cis alkyl, -0-Cae alkenvl, -0-Coy altkynyl, -C(ORyy, -
C{OYOR, -CLON{R1 ), -CIOWNR1-S{OR Ry, -CIOINR1-S{0)-OR 3, or -C{OINR (1-8{O);-
N{Ru).

[00122] Tn some embaodiments, Ra 18 ~0-Chg alkyl, -0-Cy alkenyl, or ~-0-Ca alkynyl

[00123] In some embodiments, Ry 18 -0-Ci alkyl In some embodiments, Ry is ~-O-methyl In
some embodiments, Ry is -C-ethyl In some embodiments, Ry 1s -G-propyl. In some
embodiments, Rz is -O-butyl In some embodiments, Rz 18 -O-pentyl. In some embodiments, Ra
15 ~O-hexyl In some embodiments, Rz 1s -O-sopropyl. In some embodiments, Ro 18 -O-1sobutyl
In some embodiments, Rs 1s -O-1sopentyl. In some embodiments, Ro 15 -O-1schexyl. In some
embodiments, R is -O-secbutvl. In some embodiments, R; 1s -O-secpentyl. In some
embodiments, Ry 1s -O-sechexyl. In some embodiments, Ry 15 -O-tertbuiyl.

[00124] In some embodiments, Ra is -0-Cas alkenyl In some embodiments, Rz 15 -0-(; alkenyl.
In some embodiments, Rz is -0-Ca alkenyl In some embodiments, Rz 15 -0-Cy alkenyl Insome
embodiments, Ro is -0-Cs alkenyl In some embodiments, Ry 15 -0-Cs alkenyl

[00125] In some embodiments, Ry is -0-Ca alkynyl. In some embodiments, Ro is -0-C
alkynyl In some embodiments, R: 15 -0-Cs alkyny!. In some embodiments, Rz 1s -0-Cyq alkynyl
In some embodiments, Ry 1s -0-Cs alkynyl In some embodiuments, Ry 15 -0-Cs alkynyl

[00126] In some embodiments, Ry 15 -C{OYR1y, -C{OYOR 11, -C{OMN(R11 ), -C{OINR11-S{OnR1,
~C(OINR11-8{00-0OR 11, or -COINR11-S{O)-N{Ru1})a.

[00127] In some embodiments, Ry 18 -C{(OWRu1, -C{O}0OR 1, or ~-CIOIN{RN ).
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[00128] In some embeodiments, Ry is -C{OR11. In some embodiments, Rs 15 -C{CYOR1. In some
embodiments, Ry 1s -C{ONR .

[00129] In some embodiments, Ry is -C{OINR11-8{OpR 3, -C{OINR1-8{0On-0ORy;y, or -
C{OINR11-S{Op-N{R1 ).

[00130] In some embodiments, Ry 15 ~-C(OINR:11-8{0O )R In some embodiments, Ry 15 -
C{OINR11-8(0)-0Ry1. In some embodiments, Ry 15 -C{OINR1:-S{Op-N{R11):.

[00131} In some embodiments, Ry 15 ~0-Cis alkyl, -C{O)Ry1, -C{(OYORyy, -C{OIN{R11}z, or -
C{OINR11-S{(OpR11.

(00132} In some embodiments, Rs 15 H, Cos alkenyl, Cos alkynyl, -0-Cis alkyl, -0-Co alkenyl,
-0-Ca.6 alkyoyl, -C{O)Ry, -C{OYOR, ~-CLOINR 1)z, ~-C{OINR11-S{O R, ~-C{ONR11-S(C -
QR or ~-CYOINR-S{O)-NRu).

[00133] In some embaodiments, Rs is H

[00134] In some embodiments, Rs 18 Cug alkenyl, Cos alkynyl, -0-Crs alkyl, -0-Cos alkenyl, -
G-Cae alkynyl, ~-C{OR, -C{OYOR, ~-COWNR 1)z, ~-CIOINR11-S{O Ry, ~-C{OINR1-S{0O -
ORur, or <CHMNR -S(Op-N{Ru k.

[00135] In some embodiments, Ra is Ca.s alkenyl or Cos alkynyl.

[00136] In some embodiments, Ry 18 Cog alkenyl. In some embodiments, Ra 13 C; alkenyl In
some embodiments, Rz 15 Cs alkeny]. In some embodiments, Rs 18 €4 alkenyl. In some
embodiments, Rs 1s (s alkenyl In some embodiments, Rs is Cg alkenyl.

(00137} In some embodiments, Rs 18 Cas alkynyl. In some embodiments, Rs s Gz alkvnyl. In
some embodiments, Rs s Cs alkvnyl In some embodiments, Rs is Cq alkynyl In some
embodiments, Rz 15 Cs alkynyl In some embodiments, Rs 1s Ce alkynvl

[00138] In some embodiments, Rs is -0-Cis alkyl, -0-Cr alkenyl, -0-Cas atkynyl, -C{O)R11, -
C(OYOR11, -C(ON(RI1)z, -C{OINR11-S{(ORRy1, -C(OINR11-S{0):-OR 1, or ~C{OYNR11-S(0)2-
N{Ru1)z

[00139] In some embodiments, Rs 15 -0-Cis alkyl, -0-Cae alkenyl, or -0-Ca.6 alkynyl

(00140} In some embodiments, Rs 18 -0-Cig alkyl In some embodiments, R; 15 -O-methyl In
some embodiments, R 15 -O-ethyl In some embodiments, Rs s -O~propyl. In some
embodiments, Rz is -O-butyl. In some embodiments, Ra 13 -O-pentyl. In some embodiments, Rs
is -O-hexyl. In some emboduments, R is -O-1sopropyl. In some embodiments, R; 15 -O-1sobutyl.
In some embodiments, Rz 18 -O-isopentyl. In some embodiments, R 1s ~O-isohexyl In some
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embodiments, R is -O-secbutvl. In some embodiments, Rs 1s -O-secpentyl. In some
embodiments, Rs 1s -O-sechexyl. In some embodiments, Ra 15 -O-tertbuiyl.
[00141] In some embodiments, Rs is -0-Chg alkenyl In some embodiments, Rs 15 -0-C; alkenyl.
In some embodiments, Rs is -0-Ca alkenyl In some embodiments, Rs is -0-Cy alkenyl Insome
embodiments, R is -0-Cs alkenyl In some embodiments, R; 15 -0-Ce alkenyl.
[00142] In some embodiments, Rz is -0-Ca alkynyl. In some embodiments, R is -0-C
alkynyl In some embodiments, Rs is -0-Cs alkynyl. In some embodiments, Rs is -0-Cy alkynyl
In some embodirnents, Rz 18 -0-Cs alkynvl In sorse embodiments, Ra 13 -0-Cs alkynyl
[00143] In some embediments, Rs 15 ~-C(OYR1, -C{OMOR 1, -C{ONR1 ), -C{OINR1-S(ORR11,
~C(OINR11-8{0)-0OR 1, or -C{OINR11-8{O)-N{Ru1}a.
[00144] In some embodiments, Rs 18 -C{(OWRu, -C{O}OR 1, or ~-CIOIN{RN ).
[00145] Tn some embaodiments, Rs 1s ~-C(O)}Ry1. In some embodiments, Rs 1s -C{(OYOR 1. In some
embodiments, Rs is ~-C{OWN{R11 ).
[00146] To some embaodiments, R 18 ~-C{OINR:1-S{0):R 3, ~-C{OINR;1-5{0)-0Ry, or -
C{ONR11-S{OR-N(R1)s.
[00147] In some embodiments, Rs is ~C{OINR;1;-S{O)Ry;. In some embodiments, Rs i ~
C{OINR11-8{O3-0R 1. In some embodiments, R is ~C{OINR -S{On-N{Ru k.
[00148] In some embodiments, Rs 18 -0-Cis alkyl, ~COMRu, -COYOR, -CONR11)2, or -
C{OMNR1-S{OpR
[00149} In some embodiments, each Rs and R is independently H, Ci.¢ alkyl, Cag altkenyl, Cos
alkvnyl, Cs.o cvcloalkyl, 3- to 13-membered heterocyclyl comprising 1-4 heteroatoms selected
from N, O, and S, Cei0 aryl, 5- to 13-membered heteroaryl comprising 1-4 heteroatoms selecied
from N, G, and 8, or -C{O)}R7, wherein the alkyl, alkenyi, alkynyl, cycloalkyl, heterocyclyl, aryl,
or hetercaryl is optionally substituted with one or more Ry, or

Rs and R together with the atoms to which they are attached form a 4- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, or 5- to 10-membered
hetercaryl comprising 1-4 heteroatoms selected from N, O, and S, wherein the heterocyclyl or
heteroaryl 1s optionally subsiituted with one or more Ry
[00150] In some embodiments, each Rs and Rs 1s independently Cis alkyl, Cos alkenyl, Cis
alkynyi, Caao eveloalkyl, 3- to 13-membered heterocyelvl comprising 1-4 heteroatoms selected
from N, 0, and S, Ceao arvl, 5- to 13-membered heteroaryl comprising 1-4 heteroatoms selected
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from N, O, and S, or -C{O)R, wherein the alkyl, alkenyl, alkynyl, cycloalkyl, heterocyelyl, arvl,
or heteroarvl is optionally substituted with one or more Ry, or

Rs and R together with the atoms to which they are attached form a 4- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, &, and §, or 5- to 10-membered
heteroarvl comprising 1-4 hetercatoms selected from N, O, and S, wherein the heterocyelyl or
hetercaryl 1s optionally substituted with one or more R7.
[00151} In some embodiments, each Rs and Re 1s independently H, Ci.¢ alkyl, C6 alkenyl, Cas
alkynyi, Cs.io cycloalkyl, 3- to 13-membered heterocyclyl comprising 1-4 heteroatoms selected
from N, O, and S, Ce.i0 aryl, or 5 to 13-membered heteroaryl comprising 1-4 heteroatoms
selected from N, O, and S, wherein the alkyl, alkenyl, alkynyl, cycloalkyl, heterocyclyl, arvl, or
heteroaryl 1s optionally substituted with one or more Ry,
[00152] In some embodiments, each Rs and Re 1s independently H, Ci alkyl, Cos alkenyl, Cos
alkyoyi, Caao evcloalkyl, 3- to 13-membered heterocyelvl comprising 1-4 heteroatoms selected
from N, O, and 8, Ce0 arvl, or 5- 1o 13-membered heteroaryl comprising 1-4 heteroatoms
selected from N, G, and 8.
[00153] In some embodiments, each Rs and Re 1 independently H.
[00154] In some emboduments, each Rs and Re 1s independently Cis alkyl, Cows alkenyl, Cow
alkynvl, Cs.io cycloallvl, 3~ to 13-membered heterocyelyl comprising 1-4 heterpatoms selected
from N, O, and 8, Cs.io aryl, or 5- to 13~-membered heteroaryl comprising 1-4 heteroatoms
selected from N, O, and S, wherein the alkyl, alkenyl, alkynyl, cycloalkyl heterocyelyl, arvi, or
heteroaryl is optionally substituted with one or more R,
[00155} In some embodiments, each Rs and Re 1s independently Cig allyl, (re alkenyl, (o6
alkvoyl, Cs.io evcloalkyl, 3- to 13-membered heterocyclyl comprising 1-4 heteroatoms selected
from N, O, and S, Ce.10 arvl, or 5- t0 13-membered heteroaryl comprising 1-4 heteroatoms
selected from N, O, and S.
[00156] In some embodiments, each Rs and Re 1s independently H, Ci6 alkyl, Ca.io cycloalkyl,
3- to 13-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and §, Ce.10
aryl, 5- to 13-membered heteroaryl comprising 1-4 hetercatoms selected from N, O, and 8§, or -
C(OMRy, wherein the alkyl, cvcloalkyl, heterocyclvl, aryl, or heteroary! is optionally substituted

with one or more Ry,
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[00157] In some embodiments, each Rs and Re 1s independently H, Cis alkyl, Ci.ae cycloalkyl,
3- to 13-membered heterocyclyl comprising 1-4 hetercatoms selected from N, G, and S, Co.xo
aryl, or 5- to 13-membered hetercary! comprising 1-4 hetercatoms selected from N, (0, and S,
wherein the alkyi, cycloalkyl, heterocyelyl, aryl, or heteroaryl is optionally substitited with one
or more Ry,
[00158] In some embodiments, each Rs and R is independently H, Cis alkyl, Cae cycloalkyl,
3- to 13-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, Cs.10
aryl, or 5- to 13-membered heteroary] comprising 1-4 hetercatoms selected from N, O, and S,
wherein the alkyl, cycloaikyl, heteracyeivl, aryl, or hetercaryl is substituted with one or more Ry,
(001591 In some embodiments, Rs and Rs together with the atoms to which they are attached
form a 4- to 10-membered heterocyclvl comprising 1-4 heteroatoms selected from N, O, and §,
or 3~ to 10~-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and §, wherein
the heterocyelyl or heteroarvl is substituted with one ot more Ry,
[00160] To some embaodiments, Rs 18 H, Cig alkyl, Crg alkenyl, Cog alkyovl, Csag cycloalkyl, 3-
to 13-membered heterocyclyl comprising 1-4 heteroatoms selected from KN, O, and 8, Ce.io aryl,
or 3~ to 13-membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and 5, wherein
the allyl, atkenyl, alkynyl, evcloalkyl, heterocyclyi, aryi, or heteroaryl 1s optionally substituted
with one or more Ry,
[001611 In some embodiments, Rs 1s H, Cis alkyl, Cas alkenyl, Cos alkynyl, Caao cycloalkyl, 3-
to 13-membered heterocyclyl comprising 1-4 hetercatoms selected from N, O, and S, Ce.1p arvl,
or 5- to 13-membered hetercaryl comprising 1-4 hetercatoms selected from N, O, and 8.
[00162] In some embodiments, Rs is H
[00163] In some embodiments, Rs is Cis alkyl, Co alkenyl, Cos alkynyt, Csao cycloalkyl, 3-to
13-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, Cs.0 aryl, or
S- 1o 13-membered heteroaryl comprising 1-4 hetercatoms selected from N, O, and S, wherein
the alkyl, alkenyl, alkynyl, cycloalkyl, heterocyelyl, arvl, or heteroary! 1s optionally substituted
with one or more Ry.
[00164] In some embodiments, Rs 18 Cie alkyl, Cas alkenyl, Cos alkynyl, Csap cycloalkyl, 3-to
13-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, Csap aryl, or
S

5~ to 13-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and §.
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[00165] In some embodiments, Rs is Cr.s alkyl, Cis alkenyl, or Cog alkynyl, wherein the alkyl,
alkenyl, or alkynyl is optionally substituted with one or more R,

[00166] In some embodiments, Rs is Cr.s alkyl optionally substituted with one or more Ry, In
some embodiments, Rs is methy! optionally substituted with one or more Ry, In some
embodiments, Rs is ethyl optionally substituted with one or more Ry, In some embodiments, Rs
is propyl optionally substituted with one or more Ry, In some embodiments, Rs 15 butyl
optionally substituted with one or more Rs. In some embodiments, Rs is penty! optionally
substituted with one or more Ry, In sorne emboduiments, Rs 13 hexyl optionally substuuted with
one or more Ry, In some embodiments, Rs is isopropyl optionally substituted with one or more
Ry, In some embodiments, Rs 15 isobutyl optionally substituted with one or more Ry, In some
erbodiments, Rs is 1sopentyl optionally substituted with one or more R7. In some embodiments,
Rs 15 1sohexy] optionally substituted with one or more Ry In some embodiments, Rs i1s sechuty!
optionally substituted with one or more R7. In some embodiments, Rs 1s secpenty] optionally
substituted with one or more Ry, In some embodiments, Rs 15 sechexyl optionally substituted
with one or more Ry, In some embodiments, Rs 1s tertbutyl optionally substituted with one or
more Ry,

[00167] In some embodiments, Rs 15 Caog alkeny] optionally substituted with one or more Br. In
some embodiments, Rs ts Cz alkeny] optionally substituted with one or more R7. In some
embodiments, Rs 1s (s alkenyl optionally substituted with one or more R7. In some
embodiments, Rs is Cs alkenyl optionally substituted with one or more Ry, In some
embodiments, Rs is Cs alkenyl optionally substituted with one or more Ry, In some
embodiments, Rs is Cs alkeny! optionally substituted with one or more R

[00168] In some embodiments, Rs is Cos alkynyl optionally substitited with one or more Ry, In
some embodiments, Rs is C; alkynyl optionally substituted with one or more Ry, In some
embodiments, Rs 1s Cs alkyny! opticnally substituted with one or more Ry, In some
embodiments, Rs is Cas alkynyl optionally substituted with one or more Ry, In some
embodiments, Rs 1s Cs alkynyl optionally substituted with one or more Ry, In some
ernbodiments, Rs s Cs alkynyl optionally substituted with one or more R,

(001691 In some embodiments, Rs 18 Cis alkyl, Cas alkenyl, or Cas alkynyl, wherein the alkyl,

alkenyl, or alkynyl is substituted with one or more Ry,
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[00170] In some embodiments, Rs is Cr.s alkyl substituted with one or more Ry, In some
embodiments, Rs is methyl substituted with one or more Ry, 1n some embodiments, Rs s ethyl
substituted with one or more Ry, In some embodiments, Rs is propyl substituted with one or more
R7. In some embodiments, Rs is buiyl substituted with one or more R7. In some embodiments, Rs
i pentyl substituted with one or more Ry, In some embodiments, Rs 1s hexyl substituted with one
or more Ry In some embodiments, Rs is sopropyl substituted with one or more Ry, In some
embodiments, Rs is isobutyl substituted with one or more R, In some embodiments, Rs is
isopenty] substituted with one or more Ry, In some embodiments, Rs 13 ischexyl substituted with
one or more R7. In some embodiments, Rs is sechuiyl substituted with one or more Ry In some
embodiments, Rs 15 secpenty] substituted with one or more Ry, In some embodiments, Rs s
sechexyl substituted with one or more Ry, In some embodiments, Rs 1s tertbuty] substituted with
one or more Ry,

[00171] In some embodiments, Rs 18 Cog alkenyi substituted with one or more Ry, In some
embodiments, Rs 15 C; alkenyl substituted with one or more Ro. In some emboduments, Rsis C3
alkenyl substituted with one or more Ry, In some embodiments, Rs 13 Cy alkenyl sabstituted with
one or more Ry, In some embodiments, Rs 18 Cs alkenyl substituted with one or more Ry, In some
embodiments, Rs 1s (s alkeny! substitated with one or more Ry,

(00172} In some embodiments, Rs 18 Cas alkynyl substitated with one or more Ry, In some
embodiments, Rs ts (7 alkvnyl substituted with one or more Ry, In some embodiments, Rsis 3
alkynyl substituted with one or more Ry, In some embodiments, Rs is Cq alkyny! substituted with
one or more R7. In some embodiments, Rs 1s Cs alkynyl substituted with one or more Ry, In some
embodiments, Rs is Cs alkynyl substituted with one or more R7.

[00173] In some embodiments, Rs 1s Cie alkyl, Cos alkenyl, or Cas alkynyl, wherein the alkyl,
alkenyl, or alkynyl is substituted with one R,

[00174] In some embodiments, Rs i1s Ci6 alkyl substituted with one Ry, In some embodiments,
Rs 1s methyl substituted with one Ry, In some embodiments, Rs is ethyl substituted with one R,
In some embodiments, Rs is propyl substituted with one R, In some embodiments, Rs is butyl
substituted with one Ro. In some embodiments, Rs is pentyl substituted with one Ry, Insore
embodiments, Rs is hexyl substituted with one Ry, In some embodiments, Rs 1s 1sopropyl
substituted with one R+, In some embodiments, Rs s isobutyl substituted with one Ry, In some
embodiments, Rs 15 isopentyl substituted with one Ry, In some embodiments, Rs 15 isohexy]
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substituted with one Ry In some embodiments, Rs is secbutyi substituted with one Ry, In some
embodiments, Rs is secpenty! substituted with one R7. In some embodiments, Rs 1s sechexyl
substituted with one Ry, In some embodiments, Rs 1s tertbutyl substituted with one Ro.

[00175] In some embodiments, Rs is Co alkenyl substituted with one Ry, In some embodiments,
Rs is C; alkenyi substituted with one Ry, In some embodiments, Rs is Cs alkenyl substituted with
one Ry, In some embodiments, Rs is Cq alkeny! substituted with one Rs. In some embodiments,
Rs is Cs alkenyi substituted with one Ry, In some embodiments, Rs s Cs alkenyl substituted with
one Ry.

[00176} In some embodiments, Rs 15 Cz6 alkynyl substituted with one Ry, In some embodiments,
Rs 15 Cy alkynyl substituted with one Ry, In some embodiments, Rs 15 Cs alkyny! substituted with
one Ry, Tn some embodirnents, Rs 18 Cy alkyny! substuuted with one Ry To some embodiments,
Rs 15 Cs alkynyl substituted with one Ry, In some embodiments, Rs 15 Cs alkyny! substituted with
one Ry,

[00177] Tn some embaodiments, Rs 18 Crs alkyl, Cos alkenyl, or Cos alkyuyl

[00178] In some embodiments, Rs 18 Cig alkyl In some embodiments, Rs 18 methyl. In some
embodiments, Rs 15 ethyl In some embodiments, Rs 13 propyl. In some embodiments, Rs 13 butyl,
In some embodiments, Rs 1s pentyl In some embodiments, Rs is hexyl In some embodiments,
Rs 18 1sopropyl. In some embodiments, Rs 18 isobutyl, In some embodiments, Rs 1s isopentyl. In
some embodiments, Rs is isohexyl In some embodiments, Rs 1s secbutyl In some embodiments,
R i3 secpeniyl. In some embodiments, Rs is sechexyl In some embodiments, Rs is tertbutyl.
[00179] In some embodiments, Rs 1s (o6 alkenyl In some embodiments, Rs 15 Cs altkenyl In
some embodiments, Rs 1s Cs alkenyl. In some embodiments, Rs is Cs alkenyl. In some
embodiments, Rs 1s (s alkenyl. in some embodiments, Rs is Ce alkenyl.

[00180] In some embodiments, Rs 1s Ci alkynyl In some embodiments, Rs s € alkynyl. In
some embodiments, Rs is Cs alkynyl In some embodiments, Rs 15 Cq alkynyl In some
embodiments, Rs is Cs alkynyl In some embodiments, Rs 15 Cg alkynyl

[00181] In some embodiments, Rs 18 Caao cycloalkyl, 3- to 13-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and S, Ce.j arvl, or 5- to 13-mmembered
heteroaryl comprising 1-4 hetercators selected from N, O, and S, wheremn the cycloalkyl,

heterocyclyl, aryl, or heteroaryl 1s optionally substituted with one or more Ry,

34



WO 2022/076662 PCT/US2021/053936

[00182] In some embodiments, Rs is Ca.ie cycloalkyl, 3- to 13-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and 8, Cs.10 arvl, or 5- to 13-membered
heteroarvl comprising 1-4 hetercatoms selected from N, O, and S.

[00183] In some embodiments, Rs is Cs.p0 cycloalkyl or 3- to 13-membered heterocyelyl
comprising 1-4 heteroatoms selected from N, O, and S, wherein the cycloalkyl or heterocycelyl is
optionally substituted with one or more Ry,

[00184] In some embodiments, Rs 15 Ca.io cycloalkyl or 3~ to 13-membered heterocyclyl
comprising -4 heteroatoms selected from N, O, and 8.

[00185} In some embodiments, Rs 15 Ci.io cycloalkyl optionally substituted with one or more Ry
[00186] In some embodiments, Rs is Ca cycloalky! optionally substituted with one or more Ry, In
some embodiments, Rs is Cy eycloalkyl optionally substituted with one or more R7. In some
embodiments, Rs 15 Cs cycloalkyl optionally substituted with ove or more Ry, In some
embodiments, Rs s Cs cycloalkyl optionally substituted with one or more Ry. In some
embodiments, Rs 15 Cr cycloalkyl optioually substituted with ove or more Ry, In some
embodiments, Rs 1s Cs cycloalkyl optionally substinsted with one or more Ry, In some
embodiments, Rs 15 Co cycloalky! optiounally substituted with one or more Ry. In some
embodiments, Rs is Cio cycloalkyl optionally substitited with one or more Ry,

[00187] In some embodiments, Rs 18 Ca-Cr monocychic eycloalkyl optionally substituted with
one or more Ry In some embodiments, Rs 15 Us-07 monocycelic saturated cycloalkyl optionally
substituted with one or more Ry, In some embodiments, Rs 15 C3-Cr monocyclic partially
saturated cycloalkyl optionally substituted with one or more Ry, In some embodiments, Rs is Co-
Cio bicyclic cycloatkyl optionally substituted with one or more R7. In some embodiments, Rs is
{o-C1o bicyclic saturated cycloalkyl optionally substituted with one or more R7. In some
embodiments, Rs is Co-Cio bicyclic partially saturated cycloalkyl optionally substituted with one
or more Ry In some embodiments, Rs 1s Ce-Cio polyeyclic cycloalkyl optionally substituted with
one or more Ry,

[00188] In some embodiments, Rs 18 Caio cycloalkyl substituted with one or more Rs.

00189} In some embodiments, Rs 15 Cs cycloalkyl substituted with one or more Ry, Tn some
embodiments, Rs is Cs cycloalkyl substituted with one or more Ry, In some embodiments, Rs 1s
Cs cycloalkyl substituted with one or more Ry, In some embodiments, Rs is Cs cycloalkyl
substituted with one or more Ry, In some embodiments, Rs 15 C7 eycloalky! substituted with one
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or more Ry In some embodiments, Rs is Cs cycloalkyl sebstituted with one or more Ry, In some
embodiments, Rs ts Co cycloalkyl substituted with one or more Ry. In some embodiments, Rs s
Cio cycloatkyt substiiuted with one or more Ry,

[00190} In some embodiments, Rs 15 C3-C7 monocyche cycloalkyl substituted with one or more
Ry. In some embodiments, Rs 1s C3-Cr monocyclic saturated cycloalky! substituted with one or
more Ry, In some embodiments, Rs 1s C3-C7 monocyclic partially saturated cycloalkyl substituted
with one or more R, In some embodiments, Rs 18 Co-Cro bicyclic cycloalkyl substituted with one
or more Ry, In some emabodiments, Rs 1s Co-Cio bicyclic saturated cycloalkyl substituted with
one or more Ry, In some embodiments, Rs is Co-Cyo bicyclic partially saturated cycloalkyl
substituted with one or more Ry, In some embodiments, Rs 15 Cs-Cio polyeyche cycloalkyl
substituted with one or more R,

[00191] In some embaodiments, Rs 18 Caap cycloalkyl substituted with one Ry,

[00192] In some embodiments, Rs 1s O3 cycloalkyl substituted with one Ry, In some
embodiments, Rs 15 Cs cycloalky! substituted with one Ry, In some embodiments, Rs1s Cs
cycloalkyl substituted with one Ry, In some embodiments, Rs is Cs cycloalkyl substituted with
one Ry, In some embodiments, Rs 1s Cr cyeloalkyl substituted with one Ry, In some
embodiments, Rs 1s (s cycloalkyl substituted with one Ry, In some embodiments, Rs s (o
cycloalkyl substituted with one Rr. In some embodiments, Rs 15 Cio ¢ycloalkyl substituted with
one Ry,

[00193] In some embodiments, Rs is C3-Cr monocyclic cycloalky! substituted with one Ry, In
some embodiments, Rs is C3-Cr7 monocyclic saturated cycloalkyl substituted with one Ry In
some embodiments, Rs is C3-C7 monocyclic partially saturated cycloalkyvl substituted with one
Ry In some embodiments, Rs is Us-Cro bicychic cyveloalky! subsiituted with one Ry In some
embodiments, Rs is Co-Cio bicyclic saturated cycloalky! substituted with one Ry, In some
embodiments, Rs 1s Co-Cio bicyclic partially saturated cycloalky! substituted with one Ry, In
some embodiments, Rs is Cs-Cio polyeyelic cycloalkyl substituted with one Ry,

[00194] In some embodiments, Rs 18 Ca.10 cycloalkyl.

001951 In some embodiments, Rs 15 Cs cycloalkyl In some embodiments, Rs 18 Cy cycloalkyl
In some embodiments, Rs 1s Cs cycloalkyl In some embodiments, Rs is Cs cycloalkyl In some
embodiments, Rs 1s Or cycloalkyl In some embodiments, Rs s Cs cycloalkyl Insome
embodiments, Rs 15 Co cycloalkyl. In some embodiments, Rs 1s Cip cycloalkyl
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[00196] In some embodiments, Rs is C3-Cr monocyclic cycloalkyl In some embodiments, Rs1s
5-C7 monocyclic saturated cycloalkyl In some embodimenis, Rs is C:-C7 monocyclic partially
saturated cycloalkyl In some embodiments, Rs 18 Co-Cho bicyelic cycloalkyl In some
embodiments, Rs 1s {o-Co bicyelic saturated cycloalkyl In some embodiments, Rs is CUs-Cio
bicyclic partially saturated cycloalkyl In some embodiments, Rs is Ce-Cio polyeyelic cycloalkyl
[00197] In scme embodiments, Rs 18 3- to 13-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and 8, optionally substituted with one or more Ry, In some
embodiments, Rs 15 3-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O,
and S, optionally substituted with one or more R7. In some embodiments, Rs is 4-memberad
heterocyclyl comprising 1-4 hetercatoms selected from N, O, and S, optionally substituted with
one or more Ry, In some ernbodiments, Rs 1s 5-membered heterocycelyl comprising 1-4
heteroatoms selected from N, O, and S, optionally substituted with one or more Ry, In some
embodiments, Rs 1s 6-membered heterocyely] comprising 1-4 heteroatoms selected from N, O,
and 8§, optionally substituted with one or more Ry, In some embodiments, Rs is 7-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, Q, and 8§, optionally substituted with
one or more Ry In some embodiments, Rs 1s 8-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and §, optionally substituted with one or more Ry, In some
embodiments, Rs 13 S-membered heterocyclyl comprising 1-4 hetercatoms selected from N, O,
and S, optionally substituted with one or more R7. In some embodiments, Rs 15 10-membered
heterocyelyl comprising 1-4 hetercatoms selected from N, O, and 8, optionally substituted with
one or more Ry In some embodiments, Rs 15 1 1-membered heterocyelyl comprising 1-4
heteroatoms selected from N, O, and 8, optionally substituted with one or more Ry, In some
embodiments, Rs is 12-membered heterccyclyl comprising 1-4 hetercatoms selected from N, O,
and §, optionally substituted with one or more Ry, In some embodiments, Rs is 13-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, optionally substituted with
one or more Ry,

(00198} In some embodiments, Rs 18 3- to 13-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and §, substituted with one or more Ry, In some embodiments,
Rs 18 3-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and §,
substituted with one or more R, In some embodiments, Rs i1s 4-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and §, substituted with one or more Ry, In some
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embodiments, Rs is S-membered heterocyclyl comprising 1-4 heteroatoms selected from N, G,
and 8, substituted with one or more Ry In some embodiments, Rs is 6-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and §, substituted with one or more Ry In some
embodiments, Rs is 7-membered heterccyely! comprising 1-4 hetercatoms selected from N, O,
and §, substituted with one or more Ry, In some embodiments, Rs 15 8-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and 8, substituted with one or more Ry, In some
embodiments, Rs is 9-membered heterocyclyl comprising 1-4 hetercatoms selected from N, O,
and 8, substituted with one or more Ry, To some embodiments, Rs is 10~-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and S, substituted with one or more Ry, In some
embodiments, Rs 15 11-membered heterocyclvl comprising 1-4 heteroatoms selected from N, O,
and 8, substituted with one or more Ry, In some embodiments, Rs 15 12-membered heterocyelyl
comprising 1-4 heteroatoms selected from N, O, and §, substituted with one or more Ry, In some
ernbodiments, Rs s 13-membered heterocyclyl comprising 1-4 hetercatoms selected fromm N, O,
and 8, substituted with one or more Ry

[00199] In some embodiments, Rs 18 3~ to 13-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and 8§, substituted with one Ry, In some embodiments, Rs is 3-
membered heterocyclyl comprising 1-4 hetercatoms selected from N, (3, and S, substituted with
one Ry, In some embodiments, Rs 1s 4-membered heterocyclyl comprising -4 heteroatoms
selected from N, G, and 8, substituted with one Ry In some embodiments, Rs 15 S-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, substituted with one Ry In
some embodiments, Rs s 6-membered heterocyclyl comprising 1-4 heteroatoms selected from
N, O, and §, substituted with one R7. In some embodiments, Rs 15 7-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, Q, and 8, substituted with one R7. In some
embodiments, Rs 1s 8-membered heterocyclyl comprising 1-4 hetercatoms selected from N, O,
and 8, substituted with one Ry, In some embodiments, Rs 15 9-membered heterocyelyl
comprising 1-4 heteroatoms selected from N, O, and §, substituted with one R7. In some
embodiments, Rs 1s 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O,
and S, substituted with one Ry, Tn some embodiments, Rs 15 T1-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, , and 5, substituted with one Ry, In some

embodiments, Rs is 12-membered heterocyclyl comprising 1-4 hetercatoms selected frora N, O,
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and §, substituted with one Ry In some embodiments, Rs 15 13-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and 8, substituted with one Ry,

[00200] In some embodiments, Rs is 3- to 13-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and 8. In some embodiments, Rs is 3~-membered heterocyelyl
comprising 1-4 heteroatoms selected from N, O, and S. In some embodiuments, Rs 1s 4-membered
heterocyclyl comprising 1-4 hetercatoms selected from N, O, and S. In some embodiments, Rs 1s
S-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S. In some
embodiments, Rs 15 6-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O,
and $. In some embodiments, Rs s 7-membered heterocyelyl comprising 1-4 heteroatoms
sefected from N, O, and S. In some embodiments, Rs 15 8-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and 8. In some embodiments, Rs is 9-membered heterocyclyl
comprising | -4 heteroatoms selected from N, O, and 8. In some embodiments, Rs 15 10-
membered heterocyelyl comprising 1-4 heteroatoms selected from N, O, and S, In some
embodiments, Rs 15 1 l-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O,
and S. In some embodiments, Rs 15 12-membered heterocyclyl comprising 1-4 heteroatoms
selected from N, G, and S. In some embodirents, Rs 13 13-membered heterocyclyl comprising 1-
4 heteroatoms selected from N, §, and S.

(002017 In some embodiments, Rs 18 7- to 13-membered bicyclic heterccyelyl comprising 1-4
heteroatoms selected from N, O, and &, optionally substituted with one or more Ry, In some
embodiments, Rs s 7-membered bicyclic heterocyclyl comprising 1-4 heteroatoms selected from
N, O, and 8, optionally substituted with one or more Ry, In some embodiments, Rs is 8-
membered bicychic heterocyelyl comprising 1-4 heteroatoms selected from N, O, and §,
optionally substituted with one or more Ry, In some embodiments, Rs is S-membered bicyclic
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, optionally substituted with
one or more Ry In some embodiments, Rs 15 10-membered bicychic heterocyclyl comprising 1-4
heteroatoms selected from N, O, and 8, optionally substituted with one or more Ry, In some
embodiments, Rs 1s 11-membered bicyclic heterocyelyl comprising 1-4 heteroatoms selected
from N, O, and S, optionally substituted with one or more Ry In some embodiments, Rs 15 12~
membered bicyehie heterocyelyl comprising 1-4 hetercatoms selected from N, G, and S,

optionally substituted with one or more Ry, Tn some embodiments, Rs is 13-membered bicychie
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heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, optionally substituted with
one or more R,

[00202] In some embodiments, Rs is 7- to 13-membered bicyclic heterocyclyl comprising 1-4
heteroatoms selected from N, O, and §, substituted with one or more Ry, In some embodimenis,
Rs is 7-membered bicyelic heterocyclyl comprising 1-4 hetercatoms selected from N, O, and S,
substituted with one or more Ry, In some embodiments, Rs 15 8-membered bicyclic heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and §, substituted with one or more Ry, In some
embodiments, Rs 15 9-membered bicyelic heterocyclyl comprising 1-4 hetercatoms selected from
N, O, and S, substituted with one or more Ry, In some embodiments, Rs 15 10-membered bicyclic
heterocyclyl comprising 1-4 hetercatoms selected from N, G, and S, substituted with one or more
Ry. In some emnbodiments, Rs is 11-membered bicychic heterocvelyt comprising 1-4 heteroatoms
selected from N, O, and S, substituted with one or more Ry, In some embodiments, Rs 15 12-
membered bicyclic heterocvelyl comprising 1-4 heteroatoms selected from N, O, and §,
substituted with one or more Ry, In some embodiments, Rs 15 13-membered bicyclic heterocyclyl
comprising 1-4 hetercatoms selected from N, O, and S, substituted with one or more Ry,

[00203] In some embodiments, Rs is 7- to 13-membered bicyclic heterocycelyl comprising 1-4
heteroatoms selected from N, O, and §, substituted with one Ry In some embodiments, Rs 15 7-
membered bicychic heterocyelyl comprising 1-4 hetercatoms selected from N, G, and S,
substituted with one Ry, In some embodiments, Rs is 8-membered bicyclic heterocyelyl
comprising 1-4 heteroatoms selected from N, O, and §, substituted with one Ry, In some
embodiments, Rs is 9-membered bicyclic heterocyclyl comprising 1-4 heteroatoms selected from
N, (O, and §, substituted with one R7. In some embodiments, Rs 15 10-membered bicyclic
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and &, substituted with one Ry In
some embodiments, Rs is | 1-membered bicyclic heterocyclyl comprising 1-4 heteroatoms
selected from N, O, and 8, substituted with one Ry In some embodiments, Rs is 12-membered
bicyclic heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, substituted with one
Ry In some embodiments, Rs 1s 13-membered bicyclic heterocyelyl comprising 1-4 heteroatoms
selected from N, G, and 8§, substituted with one Rr.

[00204] In some embaodiments, Rs 1z 7- to 13-membered bicyclic heterocvelyl comprising 1-4
heteroatoms selected from N, O, and 8. In some embodiments, Rs is 7-membered bicyche
heterocyelyl comprising 1-4 hetercatoms selected from N, O, and S. In sore embodiments, Rs 15
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8-membered bicyclic heterocvelyl comprising 1-4 heteroatoms selected from N, G, and 8. In
some embodiments, Rs is 9-membered bicyclic heterocyelyl comprising 1-4 hetercatoms
selected from N, O, and 8. In some embodiments, Rs is 10-membered bicyclic heterocyelyl
comprising 1-4 heteroatoms selected from N, Q, and 8. In some embodiments, Rs 15 11~
membered bicyclic heterocvelyl comprising 1-4 heteroatoms selected from N, O, and 8. In some
embodiments, Rs 1s 12-membered bicyclic heterocyelyl comprising 1-4 heteroatoms selected
from N, O, and 8. In some embodiments, Rs 18 13-membered bicyclic heterocyelyl comprising §-
4 heteroatorns selected from N, O, and S.

[002057 In some embodiments, Rs 15 9- to 13-membered polycyclic heterocyclyl comprising 1-4
hetercatoms selected from N, O, and S, optionally substituted with one or more Ry, In some
embodiments, Rs is 9-membered polyeyclic heterocyelyl comprising |-4 heteroatoms selected
from N, (3, and S, optionally substituted with one or more Ry, In sorme embodiments, Rs 15 10-
membered polyeyclic heterocycelvl comprising 1-4 heteroatorus selected from N, O, and S,
optionally substituted with one or more Ry, In some embodiments, Rs s 11-membered polycyclic
heterocyclyl comprising 1-4 heteroatoms selected from N, Q, and 8§, optionally substituted with
one or more Ry, In some embodiments, Rs 18 12-membered polveyelic heterocyclyl comprising
1-4 heteroatoms selected from N, G, and S, optionally substituted with one or more Ry, In some
embodiments, Rs 153 13-membered polyeyclhic heterocyclyl comprising 1-4 heteroatoms selected
from N, O, and 8, optionally substituted with one or more Ry,

[00206} In some embodiments, Rs is 9- to 13-membered polyeyclic heterocyclyl comprising 1-4
heteroatoms selected from N, O, and §, substituted with one or more Ry, In some embodimenis,
Rs 13 9-membered polycyciic heterocyclyl comprising 1-4 hetercatoms selecied from N, O, and
S, substituted with one or more Ry, In some embodiments, Rs 15 10-membered polycyclic
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, substituted with one or more
Ry, In some embodiments, Rs 18 11-membered polyeyclic heterocycly! comprising 1-4
heteroatoms selected from N, O, and 8, substituted with one or more R7. In some embaodiments,
Rs 18 12-membered polycyclic heterocyelyl comprising 1-4 heteroatoms selected from N, O, and
S, substituted with one or more R7. In some embodiments, Rs 13 13-membered polyeyclic
heterocyelyl comprising 1-4 heteroatoms selected from N, G, and S, substituted with one or more

Ry
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(00207} In some embodiments, Rs is 9- 1o 13-membered polyeyclic heterocyclyl comprising 1-4
heteroatoms selected from N, O, and S, substituted with one Ry, In some embodiments, Rs is 9-
membered polveyclic heterocvelyl comprising 1-4 heteroatoms selected from N, O, and 8,
substituted with one Ry, In some embodimenis, Rs s 10-membered polycyclic heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and S, substituted with one Ry, In some
embodiments, Rs 1s 11-membered polycyclic heterocyclyl comprising 1-4 heteroatoms selected
from N, O, and S, substituted with one R5. In some embodiments, Rs i1s 12-membered polycyclic
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, substituted with one Ry Tn
some embodiments, Rs is 13-membered polycyclic heterocyclyl comprising 1-4 heteroatoms
selected from N, O, and S, substituted with one R

[00208] In some embodiments, Rs 18 9- to 13-membered polycyclic heterocyclyl comprising 1-4
heteroatoms selected from N, O, and S. In sore embodiments, Rs 15 S-ruembered polycyclic
heterocyelyl comprising 1-4 heteroatorns selected from N, O, and 8. To some embodiments, Rs 1s
10-membered polyeyclic heterocyelyl comprising 1-4 heteroatoms selected from N, O, and 8. In
some embodiments, Rs is 1 -membered polyeyclic heterocyelyl comprising 1-4 hetercatoms
selected from N, G, and S. In some embodiments, Rs 15 12Z-membered polveyclic heterocyclyl
comprising 1-4 hetercatoms selected from N, O, and S, In some embodiments, Rs 15 13-
membered polyeyelic heterocyclyl comprising 1-4 hetercatoms selected from N, O, and 8.
(002091 In some embodiments, Rs 15 Cs.1p aryi or 5- to 13-membered hetercaryl comprising 1-4
heteroatoms selected from N, O, and 8, wherein the arvl or heteroaryl is optionally substituted
with one or more Ry,

[00210] In some embodiments, Rs is Ce.10 aryl or 5- to 13-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and S.

[00211] In some embodiments, Rs 1s Ce.10 aryl optionally substituted with one or more Ry
(00212} In some embodiments, Rs 1s Ceox aryl optionally substituted with one or more Rs. In
some embodiments, Rs is phenyl optionally substituted with one or more Ry,

[00213] In some embodiments, Rs 18 Cos aryl substituted with one or more R, In some
emmbodiments, Rs is phenyl substituted with one or more Ro,

[00214] In some embodiments, Rs 18 Cos arvi substituted with one Ry, In some embodiments, Rs
is phenvi substuuted with one Ry,

[00215] Tn some embaodiments, Rs 18 Coao arvl
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[00216} In some embodiments, Rs is Ceg aryl. In some embodiments, Rs is phenyl

[00217] In some embodiments, Rs 15 5- to 13-membered heteroaryl comprising 1-4 heteroatoms
selected from N, O, and 8, optionally substituted with one or more Ry, In some embodiments, Rs
is S-membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and 8, optionally
substituted with one or more R7. In some embodiments, Rs 1s 6-membered heteroaryl comprising
1-4 heteroatoms selected from N, O, and 8, optionally substituted with one or more Rs. In some
embodiments, Rs is 7-membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and
S, optionally substituted with one or more R, In some embodiments, Rs is 8-merbered
heteroaryl comprising 1-4 hetercatoms selected from N, O, and §, optionally substituted with one
or more Ro. In some embodiments, Rs 18 9-membered hetercaryl comprising 1-4 heteroatoms
selected from N, O, and 5, optionally substituted with one or more Ry, In some embodiments, Rs
is 10-mernbered heteroaryl comprising 1-4 heteroatorns selected from N, O, and §, optionally
substituted with one or more Ry, In some embodiments, Rs 1s 11-membered hetercaryl
comprising | -4 heteroatoms selected from N, O, and 8, optionally substituted with one or more
Ry. In some embodiments, Rs 1s 12-membered hetervaryl comprising 1-4 heteroatoms selected
from N, (3, and §, optionally substituted with one or more Ry, In some embodiments, Rs 15 13-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and §, optionally
substituted with one or more Ry

[00218] In some embodiments, Rs s 5- to 13-membered heteroaryl comprising 1-4 heteroatoms
selected from N, O, and S, substituted with one or more Ry, In some embodiments, Rs 15 5-
membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and S, substituted with
one or more Ry, In some embodimenis, Rs is 6-membered heteroary! comprising 1-4 hetercatoms
selected from N, O, and 8§, substituted with one or more R7. In some embodiments, Rs is 7-
membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and S, substituted with
one or more R7. In some embodiments, Rs is §-membered hetercaryl comprising 1-4 hetercatoms
selected from N, O, and S, substituted with one or more Ry. In some embodiments, Rs is 9-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, substituted with
one ot more Ry, In some embodiments, Rs 1s 10~-membered heteroaryl comprising 1-4
hetercatoms selected from N, O, and S, substituted with one or more Ry, In some embodiments,
Rs is 1 1-membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and §, substituted
with one or more Ry. In some embodiments, Rs s 12-membered heteroarvl comprising 1-4
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heteroatoms selected from N, O, and 8, substituted with one or more R7. In some embodiments,
Rs is 13-membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and §, substituted
with one or more R,

[00219] In some embodiments, Rs is 5- to 13-membered heteroaryl comprising 1-4 heteroatoms
selected from N, O, and S, substituted with one Ry, In some embodiments, Rs is S-membered
hetercaryl comprising 1-4 heteroatoms selected from N, O, and 8, substituted with one Ry, In
some embodiments, Rs is 6-membered hetercaryl comprising 1-4 heteroatoms selected from N,
O, and S, substituted with one Ry, In some embodiments, Rs 1s 7-membered heteroaryl
comprising 1-4 heteroatoms selected from N, O, and S, substituted with one R In some
embodiments, Rs 15 8-membered heteroary! comprising 1-4 heteroatoms selected from N, O, and
S, substituted with one Ry, In some embodiments, Rs 1s 9-membered heteroaryl comprising 1-4
hetercatoms selected from N, O, and S, substituted with one Ry, In some embodiments, Rs 1s 10-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, substituted with
one Ry, In some embodiments, Rs is 11-membered heteroarvl comprising 1-4 heteroatoms
selecied from N, G, and 8, substituted with one Ry, In some embodiments, Rs 13 12-membered
heterparyl comprising 1-4 heteroatoms selected from N, O, and §, substituted with one Ry, In
some embodiments, Rs 13 13-membered heteroaryl comprising 1-4 heteroatoms selected from N,
(3, and S, substituted with one Ry,

[002201 In some embodiments, Rs 13 5- to 13-membered heteroaryl comprising 1-4 heteroatoms
selected from N, O, and 8. In some embodiments, Bs is S-membered heteroary! comprising 1-4
heteroatoms selected from N, O, and §. In some embodiments, Rs 1s 6-membered heteroaryl
comprising 1-4 heteroatoms selected from N, O, and S. In some embodiments, Rs is 7-membered
heteroaryl comprising 1-4 hetercatoms selecied from N, O, and 8. In some embodiments, Rs 1s 8-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8. 1In some
embodiments, Rs s 9-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and
S. In some embodiments, Rs is 10-membered heteroaryl comprising 1-4 hetercatoms selected
from N, O, and S. In some embodiments, Rs i1s | I-membered hetercaryl comprising 1-4
heteroatoms selected from N, O, and 8. In some embodiments, Rs is 12~-membered hetercaryl
comprising §-4 heteroatoms selected from N, O, and 8. In some embodiments, Rs 15 13-

membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and 8.
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[00221] In some embodiments, Rs is 9- to 13-membered bicyclic hetercary! comprising 1-4
heteroatoms selected from N, O, and §, optionally substituted with one or more Ry, In some
embodiments, Rs is 9-membered bicyclic heteroaryl comprising 1-4 heteroatoms selected from
N, O, and 8, optionally substituted with one or more Ry, In some embodiments, Rs is 10-
membered bicyclic heteroary! comprising 1-4 heteroatoms selected from N, O, and 8, optionally
substituted with one or more Ry, In some embodiments, Rs 1s 11-membered bicyclic heteroaryl
comprising 1-4 heteroatoms selected from N, O, and §, optionally substituted with one or more
Ry, In some embodiments, Rs 15 1 2-ruembered bicyclic heteroaryl comprising 1-4 heteroatoms
selected from N, O, and 8, optionally substituted with one or more Ry, In some embodiments, Rs
is 13-membered bicyclic heteroaryl comprising 1-4 heteroatoms selected from N, Q, and §,
optionally substituted with one or more Ry,

[00222] Tn some embaodiments, Rs is 9- to 13-mernbered bicyclic heteroaryl comprising 1-4
heteroatoms selected from N, O, and 8, substituted with one or more Ry, In some embaodiments,
Rs 15 9-membered bicyclic hetercaryl comprising 1-4 hetercatoms selected from N, (0, and S,
substituted with one or more Ry, In some embodiments, Rs 18 10-membered bicychic hetercaryl
comprising 1-4 heteroatoms selected from N, O, and §, substituted with one or more Ry, In some
embodiments, Rs is 11-membered bicyclic heteroaryl comprising 1-4 heteroatoms selected from
N, (3, and §, substituted with one or more R7. In some embodiments, Rs is 12-membered bicychic
heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, substituted with one or more
Ry In some embodimenis, Rs 15 13-membered bicyclic heterocarvl comprising 1-4 hetercatoms
selected from N, O, and 8, substituted with one or more Ry,

[00223] In some embodiments, Rs is 9- to 13-membered bicyclic hetercary! comprising 1-4
heteroatoms selected from N, O, and S, substituted with one R7. In some embodiments, Rs is 9-
membered bicyclic heteroary! comprising 1-4 heteroatoms selected from N, O, and §, substituted
with one R, In some embodiments, Rs is 10-membered bicyclic hetercary! comprising 1-4
heteroatoms selected from N, O, and 8, substituted with one Ry, In some embodiments, Rsis 11~
membered bicyclic heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, substituted
with one Ry. In some embodiments, Rs 15 12-membered bicyclic heteroaryl comprising 1-4
hetercatoms selected from N, O, and S, substituted with one R7. In some embodiments, Rs1s 13~
membered bicyclic heteroary] corprising 1-4 heteroatoms selected from N, O, and S, substituted
with one Ra.
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[00224] In some embodiments, Rs is 9- to 13-membered bicyclic hetercary! comprising 1-4
heteroatoms selected from N, O, and §. In some embodiments, Rs 1s 9-membered bicyclic
heteroarvl comprising 1-4 hetercatoms selected from N, ©, and S. In some embodiments, Rs is
10-membered bicyclic heteroaryl comprising 1-4 heteroatoms selected from N, G, and 8. In
some embodiments, Rs is 1 1-membered bicyclic heteroaryl comprising 1-4 heteroatoms selected
from N, O, and 8. In some embodiments, Rs is 12-membered bicyclic heteroaryl comprising 1-4
heteroatoms selected from N, O, and 8. In some embodiments, Rs 1s 13-membered bicyelic
heteroaryl comprising 1-4 heteroators selected fromm N, O, and S

[00225} In some embodiments, Rs 15 9- to 13-membered polycyclic heteroaryl comprising 1-4
hetercatoms selected from N, O, and S, optionally substituted with one or more Ry, In some
embodiments, Rs 1s 9-membered polveyclic heteroarvl comprising 1-4 heteroatoms selected from
N, O, and 8, optionally substituted with one or more Ry, In some embodiments, Rs 18 10-
membered polyeyclic heteroarvl comprising 1-4 heteroatoms selected from N, O, and 8,
optionally substituted with one or more Ry, In some embodiments, Rs s 11-membered polycyclic
heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, optionally substituted with one
or more Ry, In some embodiments, Rs 1s 12-membered polycyclic hetercaryl comprising 1-4
heteroatoms selected from N, O, and §, optionally substituted with one or more Ry, In some
embodiments, Rs 18 13-membered polycyclic heteroaryl comprising 1-4 hetercatoms selected
from N, O, and 8, optionally substituted with one or more Ry,

[00226} In some embodiments, Rs is 9- 1o 13-membered polyeyclic heteroaryl comprising 1-4
heteroatoms selected from N, O, and §, substituted with one or more Ry, In some embodimenis,
Rs 18 9-membered polycvelic hetercaryl comprising 1-4 heteroatoms selected from N, §, and 8,
substituted with one or more R, In some embodiments, Rs is 10-membered polycyclic hetercaryl
comprising 1-4 heteroatoms selected from N, O, and S, substituted with one or more Ry, In some
embodiments, Rs 1s 11-membered polycyclic hetercary! comprising 1-4 hetercatoms selected
from N, O, and S, substituted with one or more Ry, In some embodiments, Rs is 12-membered
polycyelic heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, substituted with
one ot more Ry, In some embodiments, Rz 1s 13-membered polycyclic heteroaryl comprising 1-4
hetercatoms selected from N, O, and S, substituted with one or more Ry,

[00227] In some emnbodiments, Rs 1s 9- to 13-membered polycyclic heteroaryl comprising 1-4
heterocatoms selected from N, O, and S, substituted with one R, In some embodiments, Rs 1s 9-

46



WO 2022/076662 PCT/US2021/053936

membered polycyclic hetercarvl comprising 1-4 hetercatoms selected from N, 0, and S,
substituted with one Ry. In some embodiments, Rs is 10-membered polyeyclic hetercaryl
comprising 1-4 heteroatoms selected from N, O, and §, substituted with one Ry, In some
embodiments, Rs is 11-membered polycyclic hetercary] comprising 1-4 hetercatoms selected
from N, O, and S, substituted with one R5. In some embodiments, Rs i1s 12-membered polycyclhic
hetercaryl comprising 1-4 heteroatoms selected from N, O, and 8, substituted with one Ry, In
some embodiments, Rs is 13-membered polycyclic hetercaryl comprising 1-4 hetercatoms
selected from N, (O, and S, substituted with one R,

[00228} In some embodiments, Rs 15 9- to 13-membered polycyclic heteroaryl comprising 1-4
heteroatoms selected from N, O, and S. In some embodiments, Rs 15 $-membered polyveyclic
heteroarvl comprising 1-4 hetercatoms selected from N, O, and 8. In some embodiments, Rs 1s
10-membered polyeyclic heteroaryl comprising 1-4 hetercatoms selected from N, O, and S. In
some embodiments, Rs 1s 11-membered polyevelic hetercaryl comprising 1-4 heteroatoros
sefected from N, §, and S. In some embodiments, Rs 15 12-membered polycyclic hetercaryl
comprising 1-4 hetercatoms selected from N, (, and S. In some embodiments, Rs 15 13-
membered polveyelic heteroaryl comprising 1-4 hetercatoms selected from N, O, and S.
{00229} In some embodiments, Rs 18 H, Cie alkyl, Caao cycloalkyl, 3- to 13-membered
heterocyclyl comprising 1-4 hetercatoms selected from N, O, and S, Ce.10 aryi, 5- to 13-
membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and §, or -C{O)R7,
wherein the alkyl, cveloalkyl) heterocyclyl, aryl, or hetercaryl is optionally substituted with one
or more R

[00230] In some embodiments, Rs is H, Cue alliyl, Croo cycloatkyl, 3- to 13-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and §, Ce.ro aryl, or 5- 10 13-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, wherein the alkyl,
cycloalkyl, heterocyelyl, aryl, or heteroaryl is optionally substituted with one or more Ry,
[00231] In some embodiments, Rs is H, Cis alkyl, Csoo cycloalkyl, 3- to 13-membered
heterocyclyl comprising 1-4 hetercatoms selected from N, O, and S, Ce.o arvl, or 5-t0 13-
membered heteroaryl comprising 1-4 heteroatoms selected from N, G, and 8, wherein the alkyl,
cycloalkyl, heterocyclvl, aryl, or heteroaryl 15 substituted with one or more Ry

[00232] In some emnbodiments, Rs 1s eyclopropyl, pipetidine, tetrahydropyran, morpholine,
phenyl, pyridine, pyrimidine, tetrazole, triazole, pyrazole, thiazole, oxazole, furan, pyrrole,
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isoxazole, 1,3-dihydro-2H-benzo|djimidazol-2-one, indoline, indole, 2,3-divdrobenzofuran, 1H-
benzo[d}{1,2,3 trrazole, 1H-ndazole, inudazole, imidazo1,2-alpyrazine, naphthalene, quincline,
2,3-dihydrobenzo[bli1,4]dioxine, benzo[djoxazol-2{3H}-one, benzo{diisoxazole, or 9H-
carbazole.

[00233] In some embodiments, Rs is cyclopropyl, piperidine, tetrahydropyran, or morpholine.
[00234] In some embodiments, Rs is phenyl, pyridine, pyrimidine, tetrazole, triazole, pyrazole,
thiazole, oxazole, furan, pyrrole, isoxazole, 1,3-dihydro-2H-benzo[dimidazol-2-one, imdoline,
mdole, 2,3~-divdrobenzofuran, 1H-benzo{d}{1,2,3linazole, 1H-mmdazole, imidazole, tmidazofl,2-
alpvrazine, naphthalene, quinoline, 2, 3-dihydrobenzo[bl{1, 4]dioxine, benzo[d]oxazol-2(3H)-one,
benzo[dhisoxazole, or 9H-carbazole.

[00235] In some embodiments, Rs s pyridine, pyrimidine, tetrazole, tnazole, pyrazole, thiazole,
oxazole, furan, pyrrole, isoxazole, 1,3-dihydro-2H-benzo[dlimidazol-2-one, indoline, indole, 2,3-
diydrobenzoturan, 1H-benzold][1,2,3 liniazole, 1H-indazole, imidazole, imidazo[1,2-alpyrazine,
naphthalene, quinoline, 2,3-dihydrobenzo[bli1,4]dioxine, benzoldjoxazol-2(3H)-one,
benzoldhsoxazole, or 9H-carbazole.

[00236] In some embodiments, Rs is pynidine or pyrimidine.

(002371 In some embodiments, Rs 1 tetrazole, tnazole, pyrazole, thiazole, oxazole, furan,
pyrrole, soxazole, 1,3-dihydro-ZH-benzo[djimidazol-2-one, indoline, indole, 2,3~
diydrobenzofuran, 1H-benzo{d}{1,2, 3 Jtriazole, 1H-indazole, imidazole, inudazo[1,2-alpyrazine,
naphthalene, quinoline, 2,3-dihydrobenzo[b}{1,4]dioxine, benzo{djoxazol-2(3H}-one,
benzo[dhisoxazole, or 9H-carbazole.

[00238} In some embodiments, Rs is tetrazole, triazole, pvrazole, thiazole, oxazole, furan,
pyrrole, isoxazole, or imidazole.

[00239] In some embodiments, Rs s 1,3-dihydre-2H-benzol{dimidazol-2-one, indoline, indole,
2,3-diydrobenzofuran, 1H-benzol[d}[1,2,3 ltriazole, 1 H-indazole, imidazo[1,2-alpyrazine,
naphthalene, quinoline, 2 3-dihvdrobenzofb}{1,4]dioxine, benzo[djoxazol-2(3H}-one,
benzo[dhisoxazole, or 9H-carbazole.

002407 In some embodiments, Rs 15 1,3-dihydro-2H-benzo[dimidazol-2-one, 1ndoline, indole,
2.3~dwydrobenzofuran, 1H-benzo{d][1,2,3tniazole, 1H-mndazole, imidazol 1,2-a]pyrazine,
naphthalene, quinoline, 2.3-dihydrobenzo[b}i 1, 4]dioxine, or benzo[djoxazol-2(3H)-one,
benzo[dlisoxazole.
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[00241] In some embodiments, Rs is 9H-carbazole.

[00242] In some embodiments, R 1s H, Cis alkyl, Cas alkenyl, Cos alkynyl, Coag cycloalkyl, 3-
to 13-membered heterocyclyl comprising 1-4 hetercatoms selected from N, O, and 8, Ce.zp arvl,
or 5- to 13-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, wherein
the alkyl, alkenyl, alkynyl, cycloalkyl, heterocyelyl, arvl, or heteroaryl 1s optionally substituted
with one or more Ry

[00243] In some embodiments, Rs 1s H, Cis alkyl, (r alkenyl, Cog alkynyl, Csao cycloalkyl, 3-
to 13-membered heterocvelyl comprising 1-4 heteroatorns selected from N, O, and S, Cearo aryl,
or S- to 13-membered heteroary] comprising 1-4 hetercatoms selected from N, O, and S.

[00244] In some embaodiments, Rg 13 H.

[00245] In some embodiments, Res 18 Crg alkyl, Co alkenyl, Cag alkyoyl, Cap cycloalkyl, 3- 10
13-membered heterocyclyl comprising 1-4 heteroatoms selected from N, G, and 8, Cop aryl, or
5~ to 13-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8§, wherein
the alkyl, alkenyl, alkynyl, cycloalkyl, heterocycelyl, arvi, or hetercaryl 1s optionally substituted
with one or more Ry,

[00246] In some embodiments, Re is Crs alkyl, Cis alkenyl, Cas alkynyi, Csao cycloalkyl, 3- to
13-membered heterocyclyl comprising 1-4 heteroatoms selected from N, G, and S, Ce.po aryl, or
5- 10 13-membered heteroaryl comprising 1-4 hetercatoms selected from N, 3, and S.

(002471 In some embodiments, Re 18 Cis alkyl, Crg alkenyl) or Cos alkynyl, wherein the alkyl,
alkenyl, or alkvnyl is optionally substituted with one or more Ry.

[00248] In some embodiments, Rs 18 Cr.6 alkyl optionally substitited with one or more Ry, In
some embodiments, Rs is methyl optionally substituted with one or more Ry. In some
embodiments, Rs 15 ethv! optionally substituted with one or more R, In some embodiments, Re
13 propy! optionally substituted with one or more R, In some embodiments, R 1s butyl
optionally substituted with one or more Ry, In some embodiments, Re 15 pentyl optionally
substituted with one or more R, In some embodiments, Re 1s hexy! optionally substituted with
one or more Ry, In some embodiments, Re 13 isopropy] optionally substituted with one or more
Ry, In some embodiments, Re 1s 1sobutyl optionally substituted with one or more By, In some
embodiments, Rs is isopentyl optionally substituted with one or more Ry, In some embodiments,
Rs is 1sohexyl optionally substituted with one or more Ry, In some embodiments, Re 15 secbutyl
optionally substituted with one or more Ry, In some embodiments, Rs 15 secpenty! optionally
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substituted with one or more Ry, In some embodiments, Rg 18 sechexyl optionally substituted
with one or more Ry, In some embodiments, Ry is tertbuty! optionally substituted with one or
more Ry

[00249] In some embodiments, Re is (o alkenyl optionally substituted with one or more Ry, In
some embodiments, Rs is (7 alkeny! optionally substituted with one or more Ry, In some
embodiments, Rs 1s (s alkenyl optionally substituted with one or more Ry, In some
embodiments, Re is Cy alkeny! optionally substituted with cne or more Ry, In some
embodiments, Re 15 Cs alkenyl optionally substituted with one or roore Ry In some
embodiments, Re ts Cs alkeny! optionally substituted with one or more R

(002501 In some embodiments, Rg is Cas alkynyl optionally substituted with one or more Ry, In
some embodiments, Reg 18 O alkynyl optiovally substituted with one or more Ry, In some
embodiments, Re 15 Cs alkyny] optionally substituted with one or more Ro. In some
embodiments, Re 1s Cs alkynyl optionally substituted with one or more R7. In some
embodiments, Re 15 Cs alkyny] optionally substituted with one or more Ry, In some
embodiments, Re 15 Cs alkynyl optionally substituted with one or more Ry,

[002511 In some embodiments, Rs 18 Crs alkyl, Cos alkenyl, or Cos alkynyl, wherein the alkyl,
alkenvl, or alkynvl 1§ substituted with one or more Ry,

(002521 In some embodiments, Rs 18 Cio alkyl substituted with one or more Ry, In some
embodiments, Rs is methyl substituted with one or more Ry, In some embodimenis, Re is ethyl
substituted with one or more Ry, In some embodiments, Re i3 propyl substituted with one or more
Ry In some embodiments, Re 1s buiyl substituted with one or more Ry, In some embodiments, Rg
i pentyl substituted with one or more Ry, In some embodiments, Re 1s hexy! substituted with one
or more R, In some embodiments, Rs 18 isopropyl substituted with one or more Ry, In some
embodiments, Re ts 1sobutyl substituted with cne or more Ro. In some embodiments, R is
isopenty! substituted with one or more Ry, In some embodiments, Rs 15 isohexyl substituted with
one or more Ry, In some embodiments, Re is secbutyl substituted with one or more Ry, Insome
embodiments, Re is secpentyl substituted with one or more Ry, In some embodiments, Re is
sechexy! substituted with one or more Ry, In some embodiments, Re 1s tertbuty! substituted with
one or more Ry,

[00253] In some embodiments, Re 18 Crg alkenyi substituted with one or more Ry, In some
embodiments, Re 15 £ alkenyl substituted with one or more Ry, In some embodiments, Rs i3 (3
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alkeny! substituted with one or more Ry, In some embodiments, Res 1s (4 alkenyl substituted with
one or more R7. In some embodiments, Re 15 Us alkeny! substituted with one or more Ry, In some
embodiments, Re is Cs alkenyl substituted with one or more Ry

[00254] In some embodiments, Re s Cos alkyny! substitited with one or more Ry, In some
embodiments, Re s C: alkynyl substituted with one or more R7. In some embodiments, Re 1s (s
alkyny! substituted with cne or more Ry, In some embodiments, Rs 1s €y alkynyl substituted with
one or more Ry, In some embodiments, Re s Cs alkynyl substituted with one or more R7. In some
embodiments, Re 15 Cs alkyny] substituted with one or more Ry,

(002551 In some embodiments, Rs 15 Ci6 alkyl, Ca alkenyl, or Crs alkynyl, wherein the alkyl,
alkenyl, or alkynyl is substituted with one Ry.

[00256] In some embodiments, Res 18 Ci6 alkyl substituted with one Ry, In some erobodiments,
Rs 18 methyl substituted with one Ry, In some embodiments, Re 15 ethyl substituted with one Ry
In some erobodiments, Ro 1s propyl substituted with one Ry, In some embodiments, Rs 15 butyl
substituted with one Ry In some embodiments, Re 1s pentyt substituted with one Ry, In some
embodiments, Re 1s hexyl substituted with one Ry, In some embodiments, Re 13 isopropyl
substituted with one Ry, In some embodiments, Re 15 1sobutyl substitated with one Ry, In some
embodiments, Re is 13opentyl substituted with one Ry, In some embodiments, R 1s 1sohexyl
substituted with one R7. In some embodiments, Rs 1s secbuty! substituted with one R7. In some
embodiments, Rs is secpenty! substituted with one R7. In some embodiments, Re 1 sechexyl
substituted with one Ry In some embodiments, Rs 1s tertbutyl substituted with one R,

[00257] In some embodiments, Rs 15 Co6 alkenyl substituted with one Ry, In some embodiments,
Re 18 C2 alkeny! substituted with one Ry, In some embodiments, Rs is s alkenyl substituted with
one Ry, In some embodiments, Re is Cq alkeny! substituted with one R7. In some embodiments,
Rs is Cs alkenyi substituted with one Ry, In some embodiments, Rs is Cs alkenyl substituted with
one Ry

[00258] In some embodiments, Rs 15 Cas alkynyl substituted with one Ry, In some embodiments,
Rs 18 C alkynyl substituted with one R, In some embodiments, Rs 15 C5 alkynyl substituted with
one Ry. In some embodiments, Re 13 Ca alkyoyl substituted with one Ry, Tn some embodiments,
Rs 18 Cs alkynyl substituted with one R, In some embodiments, Rs 15 Cs alkynyl substituted with
one Ry,

[00259] Tn some embaodiments, Re 18 Crs alkyl, Cos alkenyl, or Coe alkyuyl
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[00260] In some embodiments, Re is Cr.s alkyl In some embodiments, Re is methyl. In some
embodiments, R 1s ethyvi In some embodiments, Ry 1s propyl. In some embodiments, R is butyl.
In some embodiments, Re is pentyl. In some embodiments, Rg 15 hexyl In some embodiments,
Rs is isopropyl. In some embodiments, R 1s 1sobutyl. In some embodiments, Re 15 isopentyl. In
some embodiments, Rs is isohexyl In some embodiments, Re is sechutyl. In some embodiments,
Rs is secpentyl. In some emboduments, Rs 1s sechexyl In some embodiments, R is tertbutyl.
[00261] In some embodiments, Rs 15 Cas alkenyl In some embodiments, Rs 15 2 alkenyl In
some ernbodiments, Re 1s Ty alkenyl. To some embodiments, R 15 Cq alkenvl Insome
embodiments, Re ts Cs alkenvl In some embodiments, Re 15 Cs alkenyl.

(002621 In some embodiments, Rg is Cas alkynyl In some embodiments, R 15 € alkynyl. In
some embodiments, Rg 18 Ca alkynyl In some embodiments, Rs 18 Cq alkynyl In some
embodiments, Re 15 Cs alkyny]. In some embodiments, Re 18 Ce alkyoyl.

[00263] In some embodiments, R 18 Cs.i0 cycloalkyl, 3- to 13-membered heterocyclyl
comprising | -4 heteroatoms selected from N, O, and 8, Ceao arvl, or 3- 1o 13-membered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, wherein the cycloalkyl,
heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more Ry,

[00264] In some embodiments, Re 18 Cauio oycloalkyl, 3- to 13-membered heterocyclyl
comprising -4 heteroatoms selected from N, O, and §, Ceio aryl, or 5- o 13-membered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and 5.

[00265} In some embodiments, Rs 18 Caao cycloalkyl or 3- to 13-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and 8, wherein the cycloalkyl or heterocyclyl is
optionally substituted with one or more R,

[00266] In some embodiments, Re i1s Cs.10 cycloalkyl or 3- to 13-membered heterocyelyl
comprising 1-4 heteroatoms selected from N, O, and S.

(002677 In some embodiments, Re 15 Cs.10 cycloalkyl optionally substituted with one or more Ry,
[00268] In some embodiments, Rs 15 Cs cycloalky! optionally substituted with one or more Ry, In
some embodiments, Rs is Cs cycloalkyl optionally substituted with one or more R7. In some
ernbodiments, Re 1s Cs cycloalky!l optionally substituted with one or more Ry, In some
embodiments, Rs is Cs cycloalkyl optionally substituted with one or more Ry In some
embodiments, Re 1s C7 cycloalkyl optionally substituted with one or more Ry, In some
embodiments, Re 15 Cs cycloalkyl optionally substituted with ove or more Ry, In some
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embodiments, Re 15 Co cycloalkyl optionally substituted with one or more Ry, In some
embodiments, Rs ts Cip cveloalkyl optionally substituted with one or more Ry,

[002691 In some embodiments, Rs is C3-C7 monocyclic cycloatky! optionally substituted with
one or more R, In some embodiments, Re 1s 5-C7 monocyclic saturated cycloalkyl optionally
substituted with one or more R, In some embodiments, Re 1s C2-Cr monocyclic partially
saturated cycloalky! optionally substituted with one or more Ry In some embodiments, Re 1s Co-
Cio bicyclic cycloalkyl optionally substituted with one or more Ry, In some embodiments, Rg i3
Co-Cio bicychic saturated cycloalkyl optionally substituted with one or more R7. In some
embodiments, Re ts Co-Cio bicyclic partially saturated cycloalkyl optionally substituted with one
or more R, In some embodiments, Re is Ca-Cio polyeyelic cycloalkyl optionally substiuted with
one or more R,

[00270] Tn some embaodiments, Re 18 Caao cycloalkyl substituted with one or more Ry,

[00271] In some embodiments, Re 18 Cs cycloalkyl substituted with one or more Ry, In some
embodiments, Re 15 Cs cycloalkyl substituted with one or more Ry, In some emnbodiments, Re s
s eycloatiyl substituted with one or more Ry, In some embodiments, Re 15 Cs cycloalkyl
substituted with one or more Ry, In some embodiments, Re 18 Cr eycloalkyl substituted with one
or more Ry, In some embodiments, Rs 18 Cs cycloalkyl substituted with one or more Ry, In some
embodiments, Re 18 Co cycloalky! substituted with one or more R7. In some embodiments, Res s
Cio cycloalkyl substituted with one or more Ry,

[00272] In some embodiments, Rs 18 C3-C7 monocyclic cycloalky! substituted with one or more
Ry7. In some embodiments, Re is (3-C7 monocyclic saturated cycloalkyl! substituted with one or
more Ry, In some embodiments, Re 15 C3-C7 monocyclic partially saturated cycloalkyl substituted
with one or more Ry In some embodiments, Rs 15 Cs-Cio bicyelic cveioalloyl substitited with one
or more Ry, In some embodiments, Rs is To-Cio bicyelic saturated cycloalkyl substituted with
one or more R7. In some embodiments, Re 15 Co-Cro bicyclic partially saturated cycloalkyl
substituted with one or more R7. In some embodiments, Re 1s Cs-Cie polycyclic cycloalkyl
substituted with one or more Ro.

[00273] In some embodiments, Re 18 Cie eycloalkyl substituted with one R,

(002741 In some embodiments, Rg 18 Cz cycloalkyl substituted with one Ry, Tn some
embodiments, Re 1s Cs cycloalkyl substituted with one Ry, In some embodiments, Rs 15 Cs
cycloatkyl substituted with one R, In some embodiments, Re 18 Cs cycloalkyl substituted with
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one R7. In some embodiments, Re 1s C7 cycloalkyl substituted with one Ry, In some
embodiments, Rs 1s (s cyvcloalkyl substituted with one R7. In some embodiments, Re 15 Co
cycloalkyl substituted with one Ry, In some embodiments, Rs 1s Cio cycloalky] substituted with
one Ry.

[00275] In some embodiments, Rs 1s C3-C7 monocyclic cycloalkyl substituted with one Ry, In
some embodiments, Rs is C3-C7 monocyclic saturated cycloalkyl substituted with one Ry In
some embodiments, Re is C3-C7 monocyclic partially saturated cycloalky!l substituted with one
Ry In some embodiments, Re 15 Co-Cho bicychie cycloalkyl substituted with one Ry, In some
embodiments, Re ts Co-Cio bicyclic saturated cycloalkyi substituted with one Ry, In some
embodiments, Rs 15 Co-Cio bicyclic parially saturated cycloalky! substituted with one Ry, In
some embodiments, Rs is Cs-Cip polyeyclic eycloalkyl substituted with one Ry,

[00276] Tn some embaodiments, Re 18 Caao cycloalkyl,

[00277] In some embodiments, Re 18 Cs cycloalkyl In some embodiments, Ry 15 Cy cycloalkyl.
Tn some embodiments, Re 18 Cs cycloalkyl To some embodiments, Rg 18 Cs cycloalkyl In some
embodiments, Re 15 O cyeloalkyl In some embodiments, Re 18 Cs cyeloalkyl In some
embodiments, Re 15 Co cycloalkyl In some embodiments, Rs is Cio cycloalkyl

[00278] In some embodiments, R 18 Ca-{7 monocyche cycloalkyl In some embodiments, Ry 18
C3-C7 monocyclic saturated cycloalkyl In some embodiments, Re 15 C3-C7 monecyche partially
saturated cycloalkyl In some embodiments, Re 15 Co-Cig bicyclic cycloalkyl In some
embodiments, Re 15 Co-Cro bicyclic saturated cycloalkyl In some embodiments, Rs 18 Co-Cio
bicvelic partially saturated cycloalkyl. In some embodiments, Re 18 Cs-Cio polycyclic cvcloalkyl.
[00279] In some embodiments, Rs is 3- to 13-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and §, optionally substituted with one or more Ry, In some
embodiments, Re 1s 3-membered heterocyclyl comprising 1-4 hetercatoms selected from N, O,
and S, optionally substituted with one or more Ry, In some embodiments, Rs 15 4-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, optionally substituted with
one or more Ry, In some embodiments, Re 15 S-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and 8§, optionally substituted with one or more Ry, In some
embodiments, Rs is 6-membered heterocyclyl comprising 1-4 heteroatoms selected from N, G,
and 8, optionally substituted with one or more Ry, In some ernbodiments, Res 1s 7-membered
heterocyclyl comprising 1-4 hetercatoms selected from N, O, and S, optionally substituted with
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one or more Ry In some embodiments, Rs is 8-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and §, optionally substituted with one or more Ry, In some
embodiments, Re is 9-membered heterocyclyl comprising 1-4 hetercatoms selected from N, G,
and 8, optionally substituted with one or more R7. In some embodiments, Re 15 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, optionally substituted with
one or more Ry, In some embodiments, Rs 15 1 1-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and 8, optionally substituted with one or more Ry, In some
embodiments, Re 15 12-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O,
and S, optionally substituted with one or more R7. In some embodimenis, Re is 13-membered
heterocyclyl comprising 1-4 hetercatoms selected from N, O, and S, optionally substituted with
one or more R,

[00280] Tn some embaodiments, Re 18 3- to 13-mernbered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and 8, substituted with one or more Ry, In some embaodiments,
Rs 15 3-membered heterocyelvl comprising 1-4 heteroatorns selected from N, O, and §,
substituted with one or more Ry, In some embodiments, R is 4-membered heterocyelyl
comprising 1-4 heteroatoms selected from N, O, and §, substituted with one or more Ry, In some
embodiments, Re i1s S-membered heterocvelyl comprising 1-4 heteroatoms selected from N, (3,
and §, substituted with one or more R7. In some embodiments, Rs 1s 6~-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and 8, substituted with one or more R7. In some
embodiments, Re s 7-membered heterocyclyl comprising 1-4 heteroatoms selected from N, G,
and 8, substituted with one or more Ry In some embodiments, Re is 8-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and §, substituted with one or more R7. In some
embodiments, Rs i1s 9-membered heterocyely! comprising 1-4 hetercatoms selected from N, O,
and §, substituted with one or more Ry, In some embodiments, Rs 15 10-membered heterocyelyl
comprising 1-4 heteroatoms selected from N, O, and 8, substituted with one or more Ry, In some
embodiments, Re is 11-membered heterccyclyl comprising 1-4 hetercatoms selected from N, ©,
and 8, substituted with one or more K. In some embodiments, Re is 12-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and S, substituted with one or more Ry, In some
embodiments, Rs is 13-membered heterocyelvl comprising 1-4 hetercatoms selected from N, O,

and S, substituted with one or more Ry,
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[00281] In some embodiments, Re is 3- to 13-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and S, substituted with one Ry, In some embodiments, Re is 3-
membered heterocvelyl comprising 1-4 heteroatoms selected from N, O, and 8, substituted with
one Ry In some embodiments, Re is 4-membered heterocyclyl comprising 1-4 heteroatoms
selected from N, O, and S, substituted with one Ry, In some embodiments, Rg i3 S-membered
heterocyclyl comprising 1-4 hetercatoms selected from N, O, and §, substituted with one R7. In
some embodiments, Rs is 6-membered heterocyclyl comprising 1-4 heteroatoms selected from
N, O, and 8, substituted with one Ry, In some embodiments, Re 15 7-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and S, substituted with one R In some
embodiments, Rs 15 8-membered heterocyclyl comprising 1-4 heteroatoms selected from N, G,
and S, substituted with one Ry, In some embodiments, Re 1s 9-mernbered heterocycly]
comprising 1-4 heteroatoms selected from N, O, and §, substituted with one Ry, In some
embodiments, Re 1s 10-membered heterocyclyl comprising 1-4 hetercatoms selected fromm N, O,
and 8, substituted with one Ry, In some embodiments, Rs 15 11-membered heterocyclyl
comprising 1-4 hetercatoms selected from N, §, and 8, substituted with one Ry In some
embodiments, Re 15 1Z-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O,
and S, substituted with one Ry, In some embodiments, Rs is 13-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and §, substituted with one Ry,

(002821 In some embodiments, Rs 15 3- to 13-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and 8. In some embodiments, Re 15 3-membered heterocyclyl
comprising -4 heteroatoms selected from N, O, and 8. In some embodiments, Re 15 4-memberad
heterocyclyl comprising 1-4 hetercatoms selected from N, O, and 8. In some embodiments, Re is
S-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8. In some
embodiments, Re 1s 6-membered heterocyclyl comprising 1-4 hetercatoms selected from N, O,
and 8. In some embodiments, Re 13 7-membered heterocyclyl comprising 1-4 heteroatoms
selected from N, O, and 8. In some embodiments, Re s 8-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and 8. In some embodiments, Rs 18 9-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and S. In some embodiments, R 13 10-
membered heterocyclyl comprising 1-4 heteroatoms selected from N, G, and 8. In some
embodiments, Re 1s 11-membered heterocyclyl comprising 1-4 heteroatoms selected frora N, O,

and 8. In some embodiments, Re 18 12-membered heterocyclyl comprising 1-4 hetercatoms

\
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selected from N, O, and 8. In some embodiments, Re is 13-membered heterocyclyl comprising 1-
4 heteroatoms selected from N, O, and S.

[00283] In some embodiments, Res is 7- to 13-membered bicyclic heterocyclyl comprising 1-4
heteroatoms selected from N, O, and S, optionally substituted with one or more Ry, In some
embodiments, Re 1s 7-membered bicyclic heterocyelyl comprising 1-4 heteroatoms selected from
N, O, and 8, optionally substituted with one or more Ry, In some embodiments, Re 15 8-
membered bicyclic heterocyclyl comprising 1-4 heteroatoms selected from N, O, and §,
optionally substituted with one or more Ry, In some embodiments, Ry 15 9-membered bicyclic
heterocyelyl comprising 1-4 heteroatoms selected from N, O, and 8, optionally substituted with
one or more R7. In some embodirnents, Re 18 10-membered bicychic heterocyelyl comprising 1-4
heteroatoms selected from N, O, and 8, optionally substituted with one or more R7. In some
embodiments, Rs 15 11-membered bicychic heterocyelyl comprising 1-4 hetercatoms selected
from N, O, and S, optionally substituted with one or more Ry, In some embodiments, Re 15 12~
menbered bicyehic heterocyelyl comprising 1-4 heteroatoms selected from N, O, and S,
optionally substituted with one or more Ry, In some embodiments, Re 1s 13-membered bicychic
heterocyelyl comprising 1-4 hetercatoms selected from N, G, and S, optionally substituted with
one or more Ry,

[00284] In some embodiments, Rs 18 7- to 13-membered bicyclic heterceyelyl comprising 1-4
heteroatoms selected from N, O, and §, substituted with one or more Ry, In some embodiments,
Rg 13 7-membered bicyclic heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8,
substituted with one or more R7. In some embodiments, Rs 1s 8-membered bicyclic heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and §, substituted with one or more R7. In some
embodiments, Rs 1s 9-membered bicyclic heterocyclyl comprising 1-4 heteroatoms selected from
N, O, and S, substituted with one or more Ry. In some embodiments, Rs 15 10-membered bicyclic
heterocyclyl comprising 1-4 hetercatoms selected from N, O, and S, substituted with one or more
Ry. In some embodiments, Re i1s 11-membered bicyclic heterocvelyl comprising 1-4 heteroatoms
selected from N, O, and S, substituted with one or more R, In some embodiments, Rs 15 12-
membered bicyclic heterocyelyl comprising 1-4 heteroatoms selected from N, O, and §,
substituted with one or more Ry, In some embodiments, Rs 15 13-membered bicyclic heterocyclyl

comprising 1-4 hetercatoms selected from N, O, and S, substituted with one or more Ry
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[00285] In some embodiments, Res is 7- to 13-membered bicyclic heterocyclyl comprising 1-4
heteroatoms selected from N, O, and S, substituted with one Ry, In some embodiments, Rg is 7-
membered bicychic heterocyelyl comprising 1-4 heteroatoms selected from N, O, and §,
substituted with one Ry, In some embodimenis, Re s 8-membered bicyclic heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and S, substituted with one Ry, In some
embodiments, Rs 1s 9-membered bicyclic heterocyclyl comprising 1-4 hetercatoms selected from
N, O, and S, substituted with one Ry, In some embodiments, Re 1s 10-membered bicyclic
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, substituted with one Ry Tn
some embodiments, Re 1s T 1-membered bicyclic heterocyclyl comprising 1-4 heteroatoms
selected from N, O, and S, substituted with one R7. In some ernbodiments, Re 1s 12-membered
bicyelic heterocyclyl comprising 1-4 heteroatoms selected from N, O, and §, substituted with ove
Ry, In some embodiments, Re 15 13-membered bicychic heterocyelyl comprising 1-4 hetercatoms
selected from N, G, and 8, substituted with one R

[00286] To some embaodiments, Re 18 7- to 13-mernbered bicyelic heterocycelvl comprising 1-4
heteroatoms selected from N, &, and §. In some embodiments, Re 1s 7-membered bicyclhic
heterocyelyl comprising 1-4 hetercatoms selected from N, G, and S. In some embodiments, Rs 15
&-membered bicyclic heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S. In
some embodiments, Re 15 S-membered bicyclic heterocyclyl comprising 1-4 heteroatoms
selected from N, (O, and 8. In some embodiments, Re 1s 10-membered bicyclic heterocyciyl
comprising 1-4 heteroatoms selected from N, O, and §. In some embodiments, Rg1s 11-
membered bicyclic heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S. In some
embodiments, Re is 12-membered bicyche heterocyelyl comprising 1-4 hetercatoms selected
from N, G, and 8. In some embodiments, Re is 13-membered bicvclic heterocyclyl comprising i~
4 heteroatoms selected from N, O, and S.

[00287] In some embodiments, Re 18 9- to 13-membered polycyelic heterocyclyl comprising 1-4
heteroatoms selected from N, O, and 8, optionally substituted with one or more Ry, In some
embodiments, Rs 1s 9-membered polvcychic heterocyclyl comprising 1-4 hetercatoms selected
from N, O, and S, optionally substituted with one or more Ry In some embodiments, Re 15 10~
membered polyeyelic heterocyelyl comprising 1-4 hetercatoms selected from N, G, and S,
optionally substituted with one or more Ry, In some embodiments, R 1s 1 1-membered polyevclic
heterocyclyl comprising 1-4 hetercatoms selected from N, O, and S, optionally substituted with
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one or more Ry, In some embodimenis, Re 18 12-membered polveyclic heterocyelyl comprising
1-4 hetercatoms selected from N, O, and 8, optionally substituted with one or more Rs. In some
embodiments, Re is 13-membered polveychic heterocyclyl comprising 1-4 hetercatoms selected
from N, O, and S, optionally substituted with one or more Ry,

[00288] In some embodiments, Rs 15 9- to 13-membered polycyclic heterocyclyl comprising 1-4
hetercatoms selected from N, O, and S, substituted with one or more Ry, In some embodiments,
Rs 1s 9-membered polycyclic heterocyclyl comprising 1-4 heteroatoms selected from N, 0, and
3, substituted with one or more Ry, In some embodiments, Re 1s 10~-membered polyeyehe
heterocyelyl comprising 1-4 heteroatoms selected from N, O, and 8, substituted with one or more
Ry, Insome embodiments, Re 15 1 -membered polycyelic heterocyclyl comprising 1-4
heteroatoms selected from N, O, and §, substituted with one or more R7. In some embaodiments,
Rs 13 12-membered polycyclic heterocyclvl comprising 1-4 heteroatoms selected from N, O, and
S, substituted with one or more Ry, In some embodiments, Re 15 13-membered polycyelic
heterocyclyl comprising 1-4 hetercatoms selected from N, O, and S, substituted with one or more
Ry

[002891 In some embodiments, Rs 18 9- 1o 13-membered polycyclic heterocyelyt comprising 1-4
heteroatoms selected from N, O, and §, substituted with one Ry In some embodiments, R 15 9-
membered polveyelic heterocyclyl comprising 1-4 hetercatoms selected from N, O, and §,
substituted with one Ry, In some embodimenis, Rs 18 10-membered polveyclic heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and §, substituted with one Ry, In some
embodiments, Rg is 11-membered polycychic heterocyclvl comprising 1-4 hetercatoms selected
from N, O, and S, substituted with one R7. In some embodiments, Re 15 12-membered polycyclic
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and &, substituted with one Ry In
some embodiments, R 13 13-membered polycyclic heterocycly! comprising 1-4 hetercatoms
selected from N, O, and 8, substituted with one R

[00290] In some embodiments, Rs 15 9- to 13-membered polycyclic heterocyclyl comprising 1-4
hetercatoms selected from N, O, and S. In some embodiments, Rs 15 9-membered polycyclic
heterocycelyl comprising 1-4 heteroatoms selected from N, O, and 8. Tn some embodiments, Re is
10-membered polveychic heterocyelyl comprising 1-4 heteroatoms selected from N, G, and 8. In
some embodiments, Rs is 1-membered polycvelic heterocyclyl comprising 1-4 hetercatoms
selected from N, G, and S. In some embodiments, Re 15 12-membered polyeyclic heterocyely]
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comprising -4 heteroatoms selected from N, O, and S. In some embodiments, Rs 15 13-
membered polycyclic heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S
[00291] In some embodiments, Re is Co.10 aryl or 5- to 13-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and §, wherein the aryl or heteroary! is optionally substituted
with one or more Ry,

[00292] In some embodiments, Re 18 Cs10 aryl or 5- to 13-membered heteroaryl comprising 1-4
heterocatoms selected from N, O, and S.

[00293] Tu some embaodiments, Re 18 Coaro aryl optionally substituted with one or more R,
[00294] In some embodiments, Rs 15 Ces aryl optionally substituted with one or more Ry, In
some embodiments, Rs is phenyl optionally substituted with one or more Ry,

[00295] In some embodiments, Re 18 Cop aryl substituted with one or more Ry, In some
embodiments, Re 15 pheoyl substituted with one or more Ry,

[002906] In some embodiments, Re 18 Cos aryl substituted with one Ry, In some embodiments, Re
is phenyl substituted with one Ry,

[00297] In some embodiments, R 18 Co.io aryl.

[00298] In some embodiments, Re is Ces arvl. In some embodiments, Re 13 phenyl.

[00299] In some embodiments, Res 13 5- to 13-membered heteroaryl comprising 1-4 heteroatoms
selected from N, ) and S, optionally substituted with one or more R7. In some embodiments, Re
is S-membered hetercaryl comprising 1-4 hetergatoms selected from N, §, and 8, optionally
substituted with one or more Ry, In some embodiments, Re 1s 6-membered heteroaryl comprising
1-4 hetercatoms selected from N, O, and 8, optionally substituted with one or more Rs. In some
embodiments, Re is 7-membered heteroaryl comprising 1-4 heteroaioms selected from N, O, and
S, optionally substituted with one or more Ry, In some embodiments, Re is 8-membered
heteroarvl comprising 1-4 heteroatoms selected from N, O, and 8, optionally substituted with one
or more Ry In some embodiments, Re is 9-membered heteroaryl comprising 1-4 heteroatoms
selected from N, O, and 8, optionally substituted with one or more Ry, In some embodiments, Re
is 10~-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, optionally
substituted with one or more R, In some embodiments, Re is 11-membered hetercaryl
comprising §-4 heteroatoms selected from N, O, and 8, optionally substituted with one or more
Ry. In some emnbodiments, Re is 12-membered hetercaryl comprising -4 heteroatoms selected
from N, O, and S, optionally substituted with one or more Ry, In sorme embodiments, Re 15 13-
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membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, optionally
substituted with one or more R7.

[00300} In some embodiments, Re is 5- 0 13-membered hetercaryl comprising 1-4 heteroatoms
selected from N, O, and 8§, substituted with one or more R7. In some embodiments, Rs is 5-
membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and S, substituted with
one or more R7. In some embodiments, Re i3 6-membered hetercary! comprising 1-4 hetercatoms
selected from N, O, and S, substituted with one or more Ry. In some embodiments, Re 15 7-
membered hetercaryl comprising 1-4 beteroatorms selected fromo N, O, and S, substituted with
one or more R7. In some embodiments, Re 1s 8-membered heteroaryl comprising 1-4 heteroatoms
selected from N, O, and S, substituted with one or more Ry, In some embodiments, Re 15 9-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, substituted with
one or more Ry, In some emboduments, R is 10-membered heteroary! comprising 1-4
heteroatoms selected from N, O, and 8, substituted with one or more Ry, In some embaodiments,
Rs 15 11-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, substituted
with one or more Ry, In some embodiments, Rs 18 12-membered hetercaryl comprising 1-4
heteroatoms selected from N, O, and 8, substituted with one or more Ry, In some embodiments,
Rs 1s 13-membered hetercaryl comprising 1-4 heteroatoms selected from N, (0, and §, substituted
with one or more Ry,

(003011 In some embodiments, Re 15 5- to 13-membered heteroaryl comprising 1-4 heteroatoms
selected from N, O, and S, substituted with one R7. In some embodiments, Rs is S-membered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, substituted with one R7. In
some embodiments, Rs is 6-membered heteroaryl comprising 1-4 heteroatoms selected from N,
0, and §, substituted with one R, In some embodiments, Rs 15 7-membered hetercaryl
comprising 1-4 heteroatoms selected from N, O, and S, substituted with one Ry, In some
embodiments, Rs 1s 8-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and
S, substituted with one Ry, In some embodiments, R s 9-membered hetercaryl comprising 1-4
hetercatoms selected from N, O, and S, substituted with one R7. In some embodiments, Re 15 10-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 5, substituted with
one Ry, In some embodiments, Rg 1s 11-membered heteroaryl comprising 1-4 heteroatoms
selected from N, O, and 8, substituted with one Rr. In some enmtbodiments, Re 15 1 2-membered
hetercaryl comprising 1-4 heteroatoms selected from N, O, and 8, substituted with one Ry In
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some embodiments, Re 1s 13-membered heteroaryl comprising 1-4 heteroatoms selected from N,
O, and S, substituted with one Ry

[00302} In some embodiments, Re is 5- 0 13-membered hetercaryl comprising 1-4 heteroatoms
selected from N, 0, and 8. In some embodiments, Re is 5-membered hetercaryl comprising 1-4
heteroatoms selected from N, O, and 8. In some embodiments, Re 1s 6-membered heteroaryl
comprising -4 heteroatoms selected from N, O, and 8. In some embodiments, Re i1s 7-membered
heteroaryl comprising 1-4 hetercatoms selected from N, O, and 8. In some embodiments, Re is 8-
membered heteroary! comprising 1-4 heteroatoms selected from N, O, and S. Tn some
embodiments, Re s 9-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and
8. In some embodiments, R 15 10-membered heteroarvl comprising 1-4 heteroatoms selected
from N, O, and S. In some embodiments, Rs 18 11~membered heteroaryl comprising 1-4
hetercatoms selected from N, O, and S. In some embodiments, Rs 15 1Z-membered heteroaryl
comprising 1-4 hetercatoms selected from N, O, and S. In some embodiments, Re 15 13-
memnbered heteroaryl coroprising 1-4 heteroatoms selected from N, O, and S.

[00303] In some embodiments, Re 18 9~ to 13-membered bicyclic heteroaryl comprising 1-4
heterpatoms selected from N, §, and 8, optionally substituted with one or more Ry, In some
embodiments, Re is 9-membered bicyclic heteroaryl comprising 1-4 heteroatoms selected from
N, (3, and §, optionally substituted with one or more Ry, In some embodiments, Rs 13 10~
membered bicyclic heteroaryl comprising 1-4 hetercatoms selected from N, G, and 8, optionally
substituted with one or more Ry, In some embodiments, Re is 11-membered bicyclic hetercary!
comprising -4 heteroatoms selected from N, O, and 8, optionally substituted with one or more
Ry, In some embodimenis, Res s 12-membered bicyclic heteroaryl comprising 1-4 hetercatoms
selected from N, O and §, optionally substituted with one or more Ry, In some embodiments, Rs
is 13-membered bicyclic heteroaryl comprising 1-4 hetercatoms selected from N, O, and §,
optionally substituted with one or more Ry,

[00304] In some embodiments, Rs 15 9- to 13~-membered bicyclic heteroary! comprising 1-4
heteroatoms selected from N, O, and §, substituted with one or more Ry, In some embodiments,
Rs 18 9-membered bicyclic heteroaryl comprising 1-4 heteroatoms selected from N, G, and §,
substituted with one or more Ry, In some embodunents, Rs 15 10-membered bicyclic heteroaryl
comoprising 1-4 heteroatoms selected from N, O, and S, substituted with one or oore Ry, In some
embodiments, Re 15 11-membered bicyclic hetercaryt comprising 1-4 heteroatoms selected from
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M, O, and §, substituted with one or more R7. In some embodiments, Rs 15 12-membered bicyclic
heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, substituted with one or more
Ry. In some embodiments, Re 15 13-membered bicyclic heteroarvl comprising 1-4 hetercatoms
selected from N, O, and 8, substituted with one or more Ry,

[00305] In some embodiments, Rs 15 9- to 13-membered bicyclic hetercary! comprising 1-4
hetercatoms selected from N, O, and S, substituted with one R7. In some embodiments, Rg is -
membered bicyclic hetercary! comprising 1-4 heteroatoms selected from N, O, and §, substituted
with one Ry, In some embodiments, Rs is 10-merobered bieychic heteroaryl comprising 1-4
heteroatoms selected from N, O, and 8, substituted with one R In some embodiments, Rg 15 11~
membered bicyclic heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8§, substituted
with one Ry, In some embodiments, Rs 18 12-membered bicyclic heteroary] compruising 1-4
hetercatoms selected from N, O, and S, substituted with one Ry, In some embodiments, Rg 18 13-
membered bicyclic heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, substituted
with one Ry

[00306] In some embodiments, Re 18 9~ to 13-membered bicyclic heteroaryl comprising 1-4
heteroatoms selected from N, O, and 8. In some embodiments, Rs 18 S-membered bicyclic
heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8. In some embodiments, Rq 15
10-membered bicychc hetercaryt comprising 1-4 hetercatoms selected from N, O, and S, In
some embodiments, Rs is T1-membered bicyclic hetercaryl comprising 1-4 heteroatoms selected
from N, 0, and S. In some embodiments, R¢ is 12-membered bicyclic heteroaryl comprising 1-4
heteroatoms selected from N, O, and §. In some embodiments, Rg 1s 13-membered bicyclic
heteroarvl comprising 1-4 hetercatoms selected from N, ©, and S.

[00307] In some embodiments, Re is 9- to 13-membered polycyclic hetercaryl comprising 1-4
heteroatoms selected from N, O, and 8, optionally substituted with one or more Ry, Inn some
embodiments, Re 1s 9-membered polycyclic heteroaryl comprising 1-4 hetercatoms selected from
N, O, and S, optionally substtiuted with one or more Ry. In some embodiments, Rs is 10-
membered polyeyclic hetercaryl comprising 1-4 hetercatoms selected from N, O, and S,
optionally substituted with one or more Ry, Tn some embodiments, Res 15 T1-membered polycvclic
hetercaryl comprising 1-4 heteroators selected from N, O, and §, optionally substituted with one
or more Ry, In some embodiments, Rg 13 12-membered polycyclic heteroary! comprising 1-4
hetercatoms selected from N, O, and S, optionally substituted with one or more Ry, In some
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embodiments, Re s 13-membered polveychic heteroaryl comprising 1-4 heteroatoms selected
from N, O, and S, optionally substituted with one or more Ry,

[00308] In some embodiments, Rs is 9- to 13-membered polycyclic hetercaryl comprising 1-4
heteroatoms selected from N, O, and §, substituted with one or more Ry, In some embodimenis,
Rs is 9-membered polycycelic hetercaryl comprising 1-4 heteroatoms selected from N, Q, and §,
substituted with one or more Ry, In some embodiments, R 15 10-membered polycyclic heteroaryl
comprising 1-4 heteroatoms selected from N, O, and §, substituted with one or more Ry, In some
embodiments, Re 15 1 l-membered polycyclic heteroary! comprising 1-4 hetercatoms selected
from N, O, and S, substituted with one or more Ry, In some embodiments, Rs is 12-membered
polyeyelic hetercaryl comprising -4 heteroatoms selected from N, G, and 8, substituted with
one or more Ry, In some erobodiments, Re 1s 13-membered polveyclic heteroaryl comprising 1-4
hetercatoms selected from N, O, and S, substituted with one or more Ry

[00309] In some embodiments, Re 1s 9- to 13-membered polycyclic hetercaryl comprising 1-4
hetercatoms selected from N, O, and S, substituted with one R, In some embaodiments, Rq 18 9-
membered polyeyclic heteroaryl comprising 1-4 heteroatoms selected from N, O, and 5,
substituted with one Ry, In some embodiments, Re 15 10-membered polyeyclic hetercaryl
comprising 1-4 heteroatoms selected from N, O, and S, substituted with one Ry In some
embodiments, Re 18 1 l-membered polycyclic heteroaryl comprising 1-4 hetercatoms selected
from N, O, and 8, substituted with one Ry. In some embodimenis, Re 15 12-membered polyeyelic
hetercaryl comprising 1-4 heteroatoms selected from N, O, and &, substituted with one Ry, In
some embodiments, Rs is 13-membered polycyclic hetercaryl comprising 1-4 heteroatoms
selected from N, O, and S, substituted with one Ry,

[00310] In some embodiments, Re is 9- to 13-membered polycyclic hetercaryl comprising 1-4
heteroatoms selected from N, O, and 8. In some embodiments, Re 1s 9-membered polycyclic
heteroaryl comprising 1-4 hetercatoms selected from N, O, and 8. In some embodiments, Re 1s
10-membered polycychic hetercary! comprising 1-4 heteroatoms selected from N, O, and 8. In
some embodiments, Rs is 1 1-membered polyeyclic heterocaryl comprising 1-4 hetercatoms
selected from N, Q, and 8. In some embodiments, Re 1s 12-membered polveyclic heteroaryl
comprising §-4 heteroatoms selected from N, O, and 8. In some embodiments, Re 15 13-

membered polyeyclic heteroarvl comprising 1-4 heterocatoms selected from N, O, and §.
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[00311] In some embodiments, Rs 18 H, Cis alkyl, Caio cycloalkyl, 3- to 13-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, Ce.ro aryl, 5- to 13-
membered heteroaryl comprising 1-4 heteroaioms selected from N, O, and 8, or -C{OR,
wherein the alkyi, cycloalkyl, heterocyelyl, aryl, or heteroaryl is optionally substitited with one
or more Ry,

[00312] In some embodiments, Rq is H, Ci6 alkyl, Capo cycloalkyl, 3- to 13-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, Ces.10 aryl, or 5- to 13-
membered hetercaryl coroprising 1-4 heteroatoms selected froma N, O, and S, wherein the alkyl,
cycloalkyl, heterocycelyl, aryl, or heteroaryl is optionally substituted with one or more Ry,
[00313] In some embodiments, Rg 1s H, Ci alkyl, Caao cycloalkyl, 3- to 13-membered
heterocyclyl comprising |-4 heteroatoros selected from N, O, and 8, Ceap arvl, or 5- 10 13-
membered hetercaryl coroprising 1-4 heteroatoms selected frora N, 0, and S, wherein the alkvl,
cycloalkyl, heterocyelyl, arvl, or hetercarvl 1s substituted with one or more Ry,

[00314] Tn some embaodiments, Re 18 cvelopropyl, pipenidine, tetrahydropyran, morpholine,
phenyl, pyridine, pyrimidine, tetrazole, triazole, pyrazole, thiazole, oxazole, furan, pyrrole,
isoxazole, 1,3-dihydro-2H-benzo|djimidazol-2-one, indoling, indole, 2,3-diydrobenzofuran, 1H-
benzo[d}i1,2,3linazole, 1Hundazole, inudazole, imidazo{1,2-ajpyrazine, naphthalene, quinoline,
2,3-dihydrobenzolbli1,4]dioxine, benzofdjoxazol-2(3H}-one, benzo{djisoxazole, or SH-
carbazole.

(00315} In some embodiments, Rs s cyclopropyl, piperidine, tetrahydropyran, or morpholine.
[00316] In some embodiments, Rs 1s phenyl, pyridine, pyrimidine, tetrazole, triazole, pyrazole,
thiazole, oxazole, furan, pyrrole, isoxazole, 1,3-dihydro-2H-benzo[d]imidazol-2-one, indohine,
mdole, 2,3-divdrobenzofuran, 1H-benzo{d}{1,2,3triazole, 1H-mdazole, imidazole, imidazo{},2-
alpyrazine, naphthalene, quinoline, 2,3-dihydrobenzo[bli1, 4]dioxine, benzo{d]oxazol-2(3H})-one,
benzo[dlisoxazole, or 9H-carbazole.

[00317] In some embodiments, Rs 15 pynidine, pyrimidine, tetrazole, triazole, pyrazole, thiazole,
oxazole, furan, pyrrole, isoxazole, 1,3-dihydro-2H-benzo[djimidazol-2-one, indoline, indole, 2,3-
divdrobenzoturan, 1H-benzo[d][1.2,3 jtriazole, 1H-indazole, ioidazole, imidazo[1,2-alpyrazine,
naphthalene, quinoline, 2,3-dihydrobenzo[bl{1,4]dioxine, benzo[djoxazol-2(3H)-oue,
benzo[dlisoxazole, or 9H-carbazole.

[00318] In some embaodiments, Re 18 pyridine or pyrindine.
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(003191 In some embodiments, Rg is tetrazole, triazole, pvrazole, thiazole, oxazole, furan,
pyrrole, isoxazole, 1,3-dihydro-2H-benzofdimidazol-2-one, indoline, indole, 2,3-
divdrobenzofuran, 1H-benzo[d}[1,2,3ltriazole, 1 H-indazole, imidazole, imidazo[1,2-ajpyrazine,
naphthalene, quinoline, 2,3-dihydrobenzo[b}{1,4]dioxine, benzo[djoxazol-2(3H}-one,
benzofdlisoxazole, or 9H-carbazole.

(00320} In some embodiments, Re 13 tetrazole, triazole, pyrazole, thiazole, oxazole, furan,
pyrrole, isoxazole, or imidazole.

[00321] In some embodiments, Re 18 1,3-dihydro-2H-benzo[d]imidazol-2-one, indohine, indole,
2.3-diydrobenzofuran, 1H-benzo[d][1,2, 3}triazole, 1H-indazole, mudazo[1,2-ajpyrazine,
naphbthalene, quinoline, 2,3-dihydrobenzof[bl{1,4]dioxine, benzold]oxazol-2(3H)-one,
benzo[dlisoxazole, or 9H-carbazole.

[00322] Tn some embaodiments, Re 18 1,3-dihydro-2H-benzo{dimidazol-2-one, indoline, indole,
2,3-diydrobenzofuran, 1H-benzol[d}[1,2,3liriazole, 1H-ndazole, mudazo[1,2-alpyrazine,
naphthalene, quinoline, 2,3-dihydrobenzo[b}{1,4]dioxine, or benzo[djoxazol-2(3H}-one,
benzoldhsoxazole.

[00323] In some embodiments, Re is 9H-carbazole.

[00324] In some embodiments, Rs and Ry together with the atoms to which they are attached
form a 4~ to 10-membered heterocyclyl comprising 1-4 hetercatoms selected from N, (O, and §,
or 5- to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, wherein
the heterocyclyl or heteroary! is optionally substituted with one or more Ry.

[00325] In some embodiments, Rs and R together with the atoms to which they are attached
form a 4- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S,
of 5~ to 10-membered hetercaryl comprising 1-4 heteroatoms selected from N, ©, and 8.
[00326] In some embodiments, Rs and R together with the atoms to which they are attached
form a 4- to 10-membered heterccyclyl comprising 1-4 hetercatoms selected from N, O, and S,
optionally substitited with one or more Ry,

(003271 In some embodiments, Rs and Rs together with the atoms to which they are attached
form a 4-membered heterocyelyl comprising 1-4 heteroatoms selected from N, O, and §,

optionally substituted with one or more Ry,
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[00328] In some embodiments, Rs and Ry together with the atoms to which they are attached
form a S-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and §,
optionally substituted with one or more Ry,

[00329] In some embodiments, Rs and Re together with the atoms to which they are attached
form a 6-membered heterocyelyl comprising 1-4 heteroatoms selected from N, O, and §,
optionally substituted with one or more Ry,

[00330] In some embodiments, Rs and Rs together with the atoms to which they are attached
form a 7-membered heterocycly] corprising 1-4 hetercatoms selected from N, O, and S,
optionally substituted with one or more Ry,

(003311 In some embodiments, Rs and Rs together with the atoms to which they are attached
form a 8-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and §,
optionally substituted with one or more Ry

[00332] In some embodiments, Rs and Ry together with the atoms to which they are attached
form a 9-membered heterocyely] comprising 1-4 hetercatoms selected from N, O, and S,
optionally substituted with one or more Ry,

[00333] In some embodiments, Rs and R together with the atoms to which they are attached
form a 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and §,
optionally substituted with one or more Ry

003341 In some embodiments, Rs and Rs together with the atoms to which they are attached
form a 4- to 10-membered heterccvelyl comprising 1-4 heteroatoms selected from N, O, and S,
substituted with one or more Ry

[00335] In some embodiments, Rs and Rs together with the atoms to which they are attached
form a 4-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and §,
substituted with one or more Ry, In some embodiments, Rs and Re together with the atoms to
which they are attached form a 5-membered heterocyelyl comprising 1-4 hetercatoms selected
from N, O, and 8, substituted with one or more Ry, In some embodiments, Rs and Rs together
with the atoms to which they are attached form a &-membered heterocyelyl comprising 1-4
heteroatoms selected from N, O, and §, substituted with one or more Ry, In some embodiments,
Rs and Rs together with the atoms to which they are attached form a 7-membered heterocyclvl
comoprising 1-4 heteroatoms selected from N, O, and S, substituted with one or oore Ry, In some
embodiments, Rs and R together with the atoms to which they are attached form a 8-membered
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heterocyclyl comprising 1-4 hetercatoms selected from N, O, and 8, substituted with one or more
Ry In some embodiments, Rs and R together with the atoms to which they are attached form a
9-membered heterocyclyl comprising 1-4 hetercatoms selected from N, G, and 8, substituted
with one or more Ry, In some embodiments, Rs and Rs together with the atoms to which they are
attached form a 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, substituted with one or more Ry,

[00336] In some embodiments, Rs and Rs together with the atoms to which they are attached
form a 4~ to 10-membered heterocyelyl comprising 1-4 heteroatorns selected froma N, O, and §,
substituted with one R7.

(003371 In some embodiments, Rs and Rs together with the atoms to which they are attached
form a 4-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and §,
substituted with one Ry, In some embodiments, Rs and Re together with the atoms to which they
are attached form a S-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O,
and §, substituted with one Ry, In some embodiments, Rs and Ry together with the atoms to
which they are attached form a 6-membered heterocyclyl comprising -4 heteroatoms selected
from N, (3, and §, substituted with one Ry, In some embodiments, Rs and Rs together with the
atoms to which they are attached form a 7-membered heterocvelyl comprisig 1-4 hetercatoms
selected from N, 3, and S, substituted with one R7. In some embodiments, Rs and Re together
with the atoms to which they are atiached form a &-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and 8, substituted with one Ry, In some embodiments, Rs and
Rs together with the atoms to which they are attached form a 9-membered heterocyciyl
comprising 1-4 heteroatoms selected from N, O, and §, substituted with one Ry, In some
embodiments, Rs and Re together with the atoms to which they are attached form a 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, substituted with one R,
[00338] In some embodiments, Rs and R together with the atoms to which they are attached
form a 4- to 10-membered heterocyely! comprising 1-4 heteroatoms selected from N, Q, and S.
(00339} In some embodiments, Rs and Rs together with the atoms to which they are attached
form a 4-membered heterocyelyl comprising 1-4 heteroatoms selected from N, O, and 8. In some
embodiments, Rs and Rs together with the atoms to which they are attached form a S-membered
heterocyelyl comprising 1-4 heteroatorns selected from N, O, and 8. To some embodiments, Rs
and Re together with the atoms to which they are attached form a 6-membered heterocycelyl
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comprising -4 heteroatoms selected from N, O, and S. In some embodiments, Rs and R
together with the atoms to which they are attached form a 7-membered heterocyclyl comprising
1-4 hetercatoms selected from N, O, and S. In some embodiments, Rs and Rs together with the
atoms to which they are attached form a 8-membered heterceyelyl comprising 1-4 hetercatoms
selected from N, O, and 8. In some embodiments, Rs and Rs together with the atoms to which
they are attached form a S-membered heterocyclyl comprising 1-4 hetercatoms selected from N,
0, and 8. In some embodiments, Rs and Rs together with the atoms to which they are attached
form a 10-membered heterocyelyl comprising 1-4 hetercatoms selected from N, O, and S,
003407} In some embodiments, Rs and Rs together with the atoms to which they are attached
form a 5- to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and §,
optionally substituted with one or more Ry,

[00341] Tn some embaodiments, Rs and Rs together with the atoros to which they are attached
form a S-membered heteroaryl comprising 1-4 hetercatoms selected from N, O, and S, optionally
substituted with one or more Ry, In some embodiments, Rs and Rg together with the atoms fo
which they are attached form a 6-membered heteroaryl comprising 1-4 hetercatoms selected
from N, (3, and §, optionally substituted with one or more Ry, In some embodiments, Rs and Rg
together with the atoms to which they are attached form a 7-membered heteroary] comprising 1-4
heteroatoms selected from N, G, and S, optionally substituted with one or more R7. In some
embodiments, Rs and R together with the atoms to which they are attached form a 8-membered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and §, optionally substituted with one
or more Ry In some embodiments, Rs and Re together with the atoms to which they are attached
form a 9-membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and §, optionally
substituted with one or more R7. In some embodiments, Rs and Re together with the atoms fo
which they are attached form a 10-membered hetercaryl comprising 1-4 hetercatoms selected
from N, O, and S, optionally substituted with one or more Ry,

[00342] In some embodiments, Rs and Rs together with the atoms to which they are attached
form a 5~ to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8,
substituted with one or more Rs.

(003431 In some embodiments, Rs and Rs together with the atoros to which they are attached
form a S-membered heteroaryl comprising 1-4 hetercatoms selected from N, G, and §,
substituted with one or more Ry, In some embodiments, Rs and Re together with the atoms to
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which they are attached form a 6-membered hetercaryl comprising 1-4 heteroatoms selected
from N, O, and 8, substituted with one or more Ry, In some embodiments, Rs and Re together
with the atoms to which they are attached form a 7-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and §, substituted with one or more Ry, In some embodimenis,
Rs and Re together with the atoms to which they are attached form a 8-membered heteroaryl
comprising 1-4 heteroatoms selected from N, O, and 8, substituted with one or more Ry, In some
embodiments, Rs and Rs together with the atoms to which they are attached form a S-membered
heteroaryl comprising 1-4 heteroatorns selected from N, O, and 8, substituted with one or more
Ry In some emnbodiments, Rs and Re together with the atoms to which they are attached form a
10-membered heteroary] comprising 1-4 hetercatoms selected from N, O, and S, substituted with
one or more R,

[00344] Tn some embaodiments, Rs and Rs together with the atoros to which they are attached
form a S- to 10-membered heteroary! comprising 1-4 heteroatoms selected from N, O, and S,
substituted with one Ry, In some embodiments, Rs and Re together with the atoms to which they
are attached form a S-membered hetercarvl comprising 1-4 hetercatoms sefected from N, (3, and
8, substituted with one Rr. In some embodiments, Rs and Rs together with the atoms to which
they are attached form a 6~-membered heteroaryt comprising 1-4 heteroatoms selected from N, O,
and §, substituted with one Ry, In some embodiments, Rs and Re together with the atoms to
which they are attached form a 7-membered hetercaryl comprising 1-4 heteroatoms selected
from N, O, and S, substituted with one Ry, In some embodiments, Rs and Rg together with the
atoms to which they are attached form a 8-membered hetercaryl comprising 1-4 heteroatoms
selected from N, O, and S, substituted with one R7. In some embodiments, Rs and Re together
with the atoms to which they are attached form a 9-membered hetercaryl comprising 1-4
heteroatoms selected from N, O, and 8, substituted with one Rs. In some embodiments, Rs and
Rs together with the atoms to which they are attached form a 10-membered heterocaryi
comprising 1-4 heteroatoms selected from N, O, and S, substituted with one Ry,

(0034571 In some embodiments, Rs and Rs together with the atoms to which they are attached
form a 5- to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S.
(003461 In some embodiments, Rs and Rs together with the atoros to which they are attached
form a S-membered heteroaryl comprising 1-4 heteroatonms selected from N, O, and 8. In some
embodiments, Rs and R together with the atoms to which they are attached form a 6-membered
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heteroaryl comprising 1-4 hetercatoms selected from N, Q, and S. In some embodiments, Rs and
Rs together with the atoms to which they are attached form a 7-membered hetercaryl comprising
1-4 hetercatoms selected from N, O, and S. In some embodiments, Rs and Rs together with the
atoms to which they are attached form a 8-membered hetercaryl comprising 1-4 heteroatoms
selected from N, O, and 8. In some embodiments, Rs and Rs together with the atoms to which
they are attached form a 9-membered hetercaryl comprising 1-4 heteroatoms selected from N, Q,
and S. In some embodiments, Rs and Rs together with the atoms to which they are attached form
a 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8.

[00347} In some embodiments, Rs and Rs together with the atoms to which they are attached
form a piperidine, optionally substituted with one or more Ry,

[00348] In some emnbodiments, Rs and Rs together with the atoms to which they are attached
form a piperidine, substituted with one ot more Ry,

[00349] In some embodiments, Rs and Ry together with the atoms to which they are attached
form a pipeniding, substituted with one Ry,

[00350] In some embodiments, Rs and Ry together with the atoms to which they are attached
form a piperidine.

[00351] In some embodiments, Rs and Ry together with the atoms to which they are attached
form a tetrahydroquinoline, optionally substituted with one or more Ry,

[003521 In some embodiments, Rs and Rs together with the atoms to which they are attached
form a tetrahydroquinoline, substituted with one or more Ry,

[00353] In some embodiments, Rs and R together with the atoms to which they are attached
form a tetrahydroquinoline, substituted with one Ry

[00354] In some embodiments, Rs and Re together with the atoms to which they are attached
form a tetrahydroquinoline.

[003551 In some embodiments, each Ry is independently oxo, halogen, -OH, -NH,, -CN, -
C{OYR 19, -C{OYOR 1, ~-C{ON{R1o ), Cra alkyl, Cog alkenyl, Crg alkynyl, Cis alkoxy, -NH{C16
alkyh), -N{Ci.s alkyl)a, -O-(CH2)}e-Rs, -NH-{CH:k-Ra, Caae cveloalkyl, 3- to 10-membered
heterocyelyl comprising 1-4 heteroatoms selected from N, Q, and 8, Ceuro arvd, or 3- 10 10-
membered heteroary! comprising -4 heteroatoms selected from N, G, and S, wherem the alkyl,
alkenyl, alkynyl, cycloalkyl, heterocyelyl, aryl, or heterocary! is optionally substituted with one or

more Rig.
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[00356} In some embodiments, each Ry 1s independently oxo, halogen, -OH, -NH;, -CN, -
C{OR 0, -COYOR 0, -CON(Ruc)s, Cia alkyl, Cr alkenyl, (o alkynvl, Cig alkoxy, -NH(Cis
alkyl}, -N{C 16 alkylh, -O-(CH2)-Rs, -NH-{CHz}-Rg, Cs.10 cycloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, Ce.i0 aryl, or 5- 10 10-
membered hetercaryl comprising 1-4 hetercatoms selected from N, O, and S.

[00357] In some embodiments, Ry is oxo, halogen, -OH, -NH;, -CN, -C{O)R0, -C{OYOR s, -
C{OIN{R0}z, ~O-(CH:)-Ra, or ~-NH-(CH:2)}eRs.

[00358] In some embodiments, Ry 18 oxo, halogen, -OH, -NHz, or ~-CN.

[00359]1 In some embodiments, Ry 15 oxo.

[00360] In some embodiments, R» is halogen. In some embodiments, Ryis F, CL Br,or L In
some embodiments, Ry 18 F, Cl, or Br. In some embodiments, Ry is F. In some embodiments, Ry
1s CL In some embodiments, Ry 15 Br. In some embodiments, Ry s L

[00361] In some embodiments, Ry 1s -OH. In some embodiments, Ry i3 -NHa. [o some
embodiments, Ry 15 -CN.

[00362] In some embodiments, Ry 15 -C{O)Ru, -C{OYOR0, -CIOIN{Ruo}, -O-{CHa)-Rs, or -
NH-(CH:)-Ra.

[00363] In some embodiments, Ry 18 -C{OR 0. In some embodiments, Ry 13 -C{O}ORo. lu some
embodiments, Ry 15 -C{ON{Rio}k. In some embodiments, R7 15 -O-(CH2)}-Rs. In some
embodiments, Ry 1s -NH-(CH)-Rs.

[00364] In some embodiments, Ry is Ci alkoxy, -NH(C1.s alkyl}, or -N{Ci5 alkyl).

[00365] In some embodiments, Ry 1s Crg alkoxy. In some embodiments, Ry 1s methoxy. In some
embodiments, Ry is ethoxy. In some embodiments, Ry is propoxy. In some embodiments, Ry is
butoxy. In some embodiments, Ry is pentoxy. In some embodiments, Ry is hexoxy. In some
embodiments, Ry is 1sopropoxy. In some embodiments, Ry i1s isobutoxy. In some embodiments,
Ry 15 isopentoxy. In some embodiments, Ry is isohexoxy. In some embodiments, Ry 1s sechutoxy.
In some embodiments, Ry is secpentoxy. In some embodiments, Ry is sechexoxy. In some
embodiments, Ry is tertbutoxy.

[00366] In some embodiments, Ry 1s -NH{Cy alkvl} or -N{Cis alkyl). In some emboduunents,
Ry 15 -NH{C16 alkyl). In some embodiments, Ry is -N{Cys alkyi).

[00367] In some embodiments, Ry 1s Ciaz alkyl, Cog alkenyl, Co alkynyl, Caap cycloalkyl, 3-to

10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, G, and 8, Cop aryl, or
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5- to 10-membered heteroary! comprising 1-4 hetercatoms selected from N, 4, and 8, wherein
the alkvl, alkenvl, alkynyl, cycloalkyl, heterocyelyl, aryl, or heteroaryl is optionally substituted
with one or more Rig.

[00368] In some embodiments, R7 15 Cis alkyvl, Cos alkenyl, Crs alkynyl, Cso eycloalkyl, 3- 10
10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, Cs.o aryl, or
5- to 19-membered hetercaryl comprising 1-4 hetercatoms selected from N, O, and §.

[00369] In some embodiments, Ry is Ci.a alkyl, Cas alkenyl, or Cr.6 alkynyl, wherein the alkyl,
alkenyl, or alkyuyl is optionally substituted with one or more Rue.

[00370} In some embodiments, Ry 15 Cy.3 alkyl optionally substituted with one or more Ruo. In
some embodiments, Ry ts methyl optionally substituted with one or more Rip. In some
embodiments, Ry is ethy! optionally substituted with one or more Ryo. In some embodiments, Ry
is propy! optionally substituted with one or more Ry, In some embodiments, Ry 1s isopropyl
optionally substituted with one or more Rip.

[00371] Tn some embaodiments, Ry 18 Co alkenyi optionally substituted with one or more Ryo. In
some embodiments, Ry i1s £ alkenyl optionally substituted with one or more Rup. Insome
embodiments, Rr 15 Cs alkeny! optionally substituted with one or more Ryo. In some
embodiments, Ry 1s (s alkeny! optionally substituted with one or more Rjo. In some
embodiments, Ry 1s Cs alkeny! optionally substituted with one or more Rie. In some
embodiments, Ry is Cs alkenyl optionally substituted with one or more Rio.

(00372} In some embodiments, Ry is Crs alkynyl optionally substituted with one or more Rio. In
some embodiments, Ry is C» alkynyl optionally substituted with one or more Rio. In some
embodiments, Ry 1s Cs alkyny! optionally substituted with one or more Rip. In some
embodiments, Ry is €4 alkynyl optionally substituted with one or more Ruo. In some
embodiments, Ry is Cs alkynyl optionally substituted with one or more Rip. In some
embodiments, Ry 1s Cs alkynyl optionally substituted with one or more Ryo.

[00373] In some embodiments, Ry is Ci.a alkyl, Cas alkenyl, or Ch.6 alkynyl, wherein the alkyl,
alkenvl, or alkynyl is substituted with one or more Ris.

00374} In some embodiments, Ry 15 Ci.3 alkyl substituted with one or more Rup. In some
embodiments, Ry is methy! substituted with one or more Ryp. In some emnbodiments, Ry is ethyl
substituted with one or more Rjo. In some embodiments, Ry is propy! substituted with one or
more Rip. In some embodiments, Ry 18 isopropyl substituted with one or more Ryp.
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[00375] In some embodiments, Ry is Ca.s alkeny! substituted with one or more Rio. In some
embodiments, Ry 1s (s alkeny! substiiuted with one or more Rip. In some embodiments, Ry 1s U3
alkeny! substituted with one or more Ryg. In some embodiments, Ry is {4 alkenyl substituted
with one or more Rio. In some embodiments, Ry is Cs alkenyl substituted with one or more Rio.
In some embodiments, Ry is Cs alkenyl! substituted with one or more Ry,

[00376] In some embodiments, Ry 18 Co alkyny! substituted with one or more Rye. In some
embodiments, Ry is Cz alkynyl substituted with one or more Ryo. In some embodiments, Ry s (s
alkvnyi substituted with one or more Rio. In some embodirnents, Ry 1s Cy alkyoyi substiuted
with one or more Ryo. In some embaodiments, Ry 1s Cs alkynyl substituted with one or more Rye.
In some embodiments, Ry 18 Cs alkynyl substituted with one or more Ry,

[00377] In some embodiments, Ry 1s Craz alkyl, Cas alkenyl, or Cos alkynvl, wherein the alkyl,
alkenyl, or alkyuyl is substituted with one Ryo.

[00378] In some embodiments, Ry 1s Ty alkyl substituted with one Ryo. In some embodiments,
R~ 18 methyl substituted with one Ryp. In some embodiments, R~ 15 ethyl substituted with one R,
In some embodiments, Ry 1s propyl substituted with oune Rio. In some embodiments, Ry 1s
isopropy! substituted with one Rup.

[00379] In some embodiments, Ry 18 Coe alkenyl substituted with one Rio. Insome
embodiments, Ry 15 C: alkenyl substituted with one Rio. In some embodiments, Ry 1s {5 alkenyl
substituted with one Ryo. In some embodiments, Ry 15 Cs alkenyvl sebstituted with one Ryp. In
some embodiments, Ry is Cs alkenyl substituted with one Ryo. In some embodimenis, Ry is Ce
alkeny! substituted with one Rug.

[00380] In some embodiments, Ry is Cre alkynyl substituted with one Ryo. In some
embodiments, Ry is €2 alkynyl substituted with one Rio. In some embodiments, Ry is Cs alkynyl
substituted with one Rio. In some embodiments, Ry 1s C4 alkyny! substituted with one Rip. In
some embodiments, Ry 1s Cs alkyny! substituted with one Rio. In some embodiments, Ry 15 Cg
alkynyi substituted with one Rio.

{00381} In some embodiments, Ry 18 Cis alkvl, Crs alkenyl, or Cos alkynyl

00382} In some embodiments, Ry 15 Ci3 alkyl In some embodiments, Ry 1s methyl. In some
embodiments, Ry 15 ethyl In some embodiments, Ry 15 propyl. In some embodiments, R71s

isopropyl.
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[00383] In some embodiments, Ry is Cas alkenyl In some embodiments, Ry is () alkenyl. In
some embodiments, Ry 18 Gz alkenyl. In some embodiments, Ry is Cy alkenyl. In some
embodiments, Ry 1s Cs alkenyl In some embodiments, R7 1s Cs alkenyl

[00384] In some embodiments, Ry is Cos alkynyl. In some embodiments, Ry 1s €2 alkynyl In
some embodiments, Ry 15 Cs alkynyl In some embodiments, Ry 1s Cy alkynyl In some
embodiments, Ry 1s Cs alkynyl In some embodiments, Ry is Cs alkynyl

[00385] In some embodiments, Ry is Ca.io cveloalkyl, 3- to 10-membered heterocyclyl
comprising -4 heteroatoms selected from N, O, and 8, Ceao arvl, or 3- to 10-membered
heteroaryl comprising 1-4 hetercatoms selected from N, O, and S, wherein the cycloalkyl,
heterocyelyl, aryl, or heteroaryl is optionally substituted with one or more Rio.

[00386] In some embodiments, Ry 18 Cioio cycloalkyl, 3~ to 10-membered heterocyclyl
comprising | -4 heteroatoms selected from N, O, and 8, Ceao arvl, or 53- to 10-membered
heteroarvl comprising 1-4 heteroatoms selected from N, O, and 8.

[00387] Tn some embaodiments, Ry 18 Caao cycloalkyl or 3- to 10-membered heterocyelyl
comprising 1-4 hetercatoms selected from N, G, and S, wherein the cycloalkyl or heteroeyclylis
optionally substituted with one or more Ruo.

[00388] In some embodiments, Ry 18 Caio oycloalkyl or 3- to 10-membered heterocycelyl
comprising -4 heteroatoms selected from N, O, and §.

[00389] In some embodiments, Ry 1s Ca.ip cycloalkyl optionally substituted with one or more
Rio.

(00390} In some embodiments, Ry 1s Cs cycloalkyi optionally substituted with one or more Ryo.
in some embodimenis, Ry is Cs cycloalkyl optionally substituted with one or more Rip. In some
embodiments, Ry 1s (s cycloalky! optionally substituted with one or more Rip. In some
embodiments, Ry is Cs cycloalkyl optionally substituted with one or more Rio. In some
embodiments, Ry 1s (7 cvcloalky! optionally substituted with one or more Rio. In some
embodiments, Ry is Cg cycloalkyl optionally substituted with one or more Rio. In some
embodiments, Ry 1s Co cvcloalkyl optionally substititted with one or more Rio. In some
ernbodiments, Ry 1s Cio cycloalkyl optionally substituted with one or more Rio.

(003917 In some embaodiments, Ry 18 C2-Cr monocyclic cycloalkyl optionally substituted with
one or more Ryo. In some ernbodiments, Ry 1s T5-Cr monocyclic saturated cycloalkyl optionally
substituted with one or more Ry, In some embodiments, Ry 158 C3-C7 monocyehic partially
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saturated cycloalky! optionally substituted with one or more Rig. In some embodiments, Ry 1 (s~
19 bicychic cycloalkyl optionally substituted with one or more Ryo. In some embodiments, Ry is
Co-Cio bicychic saturated cycloalkyl optionally substituted with one or more Rio. In some
embodiments, Ry 1s Co-Cio bicyelic partially saturated cveloalkyl optionally substituted with one
or more Rip. In some embodiments, Ry 18 Cs-Cio polyevelic cycloalkyl optionally substituted
with one or more Rio.

[00392] In some embodiments, Ry 15 Ca.io cycloalkyl substituted with one or more Rio.

[00393] o some embodiments, Ry 18 Cz eycloalkyl substituted with one or more Rio. In some
embodiments, Ry is Cs eycloalkyl substituted with one or more Rio. In some embodiments, Ry is
Cs eycloalkyl substituted with one or more Rio. In some embodiments, Ry is Cs cycloalkyl
substituted with one or more Ryo. In some embodiments, Ry is Cr eycloalkyl substituted with one
or more Rie. In some embodiments, Ry is Cs evcloalkyl substituted with one or more Ry, In
some embodiments, Ry 13 Co cycloalkyl substituted with one or more Rio. In some embodiments,
Ry 18 Cyp evcloalkyl substituted with one or more Rip.

[00394] In some embodiments, Ry 15 C-C7 monocyche cycloalkyl substituted with one or more
Rio. In some embodiments, Ry 13 C3-Cr monoeyclic saturated cycloalkyl substituted with one or
more Ryo. In some embodiments, Ry 1s C3-Cy monocyclic partially saturated cycloalkyl
substituted with one or more Rie. In some embodiments, Ry 15 Co-Cio bicyclic eycloatkyl
substituted with one or more Ryp. In some embodiments, Ry is Us-Cip bicyclic saturated
cyecloalkyl substituted with one or more Ryo. In some embodimentis, Ry 15 Co-Cio bicyclic
partially saturated cycloalkyl substituted with one or more Ryp. In some embodiments, Ry 1s Cg-
Cio polyeychic cycloaltkyi substituted with one or more Rio.

00395} In some embodiments, Ry is Cs.0 cycloalkyl substituted with one Rio.

[00396] In some embodiments, Ry 1s Cs cycloalkyl substituted with one Rio. In some
embodiments, Ry 1s C4 cvcloalky! substituted with one Rip. In some embodiments, Ry is Cs
cycloalkyl substituted with one Rio. In some embodiments, Ry is Cs cycloalkyl substituted with
one Rio. In some embodiments, Ry is 7 cycloalkyl substituted with one Ryo. In some
ernbodiments, Ry is Ce cycloalkyl substituted with one Ryo. In some embodiments, Ry s &
cycloalkyl substituted with one Rio. In some emnbodiments, Ry 15 Cio cycloalkyl substituted with

one Rio.
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(003971 In some embodiments, Ry is C3-C7 monocyclic cycloalky! substituted with one Ryo. In
some embodiments, Ry is C3-Cr7 monocyclic saturated cycloalkyl substituted with one Ry, In
some embodiments, Ry is C3-C7 monocyclic partially saturated cycloalkyvl substituted with one
Rio. In some embodiments, Ry 15 (Co-Co bicyclic cycloalkyl substituted with one Rio. In some
embodiments, Ry is Co-Cio bicyclic saturated cycloalkyl substituted with one Rie. In some
embodiments, Ry 1s Co-Cio bicyclic partially saturated cycloalky! substituted with one Rip. In
some embodiments, Ry is Cs-Cio polyeyelic cycloalkyl substituted with one Rio

[00398] o some embaodiments, Ry 18 Ca.o cycloalkyl.

(003991 In some embodiments, Ry 15 C; cycloalkyl In some embodiments, Ry is T4 cycloalkyl
In some embodiments, Ry is Cs cycloalkyl In some embodiments, Ry 18 Ce cycloalkyl In some
embodiments, R7 1s Or cycloalkyl In some embodiments, Ry 1s Cs cycloalkyl Insome
embodiments, Ry 15 Co cycloalkyl. In some embodiments, Ry 18 Cip cycloalkyl

[00400] In some embodiments, Ry 18 Ts-C7 monocyelic cveloalkyl In sore embodiments, Ry 15
C5-Cy monocyehic saturated cycloalkyl In some embodiments, Ry s C35-Cr movnocyelic partially
saturated cycloalkyl. In some embodiments, Ry 15 Co-Cip bicyche cycloalkyl In some
embodiments, Ry 18 Co-Cro bicyclic saturated ¢cycloalkyl In some embodiments, By 15 Co-Cio
bicyelic partially saturated cycloalkyl. In some embodiments, Ry is Cs-Cho polycvcelic cveloalkyl.
(004011 In some embodiments, Ry 18 3- to 10-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and &, optionally substituted with one or more Rio. In some
embodiments, Ry is 3-membered heterocyclyl comprising 1-4 heteroatoms selected from N, G,
and 8, optionally substituted with one ¢r more Ryo. In some embodiments, Ry 1s 4-membered
heterocyclyl comprising 1-4 hetercatoms selected from N, O, and 8, optionally substituted with
one or more Rio. In some embodiments, Ry is 5-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and 8, optionally substituted with one or more Ryp. In some
embodiments, Ry 1s 6-membered heterocyelyl comprising 1-4 hetercatoms selected from N, O,
and §, optionally substituted with one or more Rio. In some embodiments, Ry 1s 7-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, optionally substituted with
one ot more Ryo. In some erobodiments, Ry is 8-membered heterocyely! comprising 1-4
heteroatoms selected from N, O, and S, optionally substituted with one or more Riyo. In some
embodiments, R7 1s 9-membered heterocyelyl comprising 1-4 heterocatoms selected from N, O,
and 8, optionally substituted with one or more Rip. In some embodiments, Ry 15 10-membered
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heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, optionally substituted with
one or more Ryp.

[00402] In some embodiments, Ry is 3- to 10-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and §, substituted with one or more Rio. In some embodimenis,
Ry is 3-membered heterocyclyl comprising 1-4 hetercatoms selected from N, O, and §,
substituted with one or more Rie. In some embodiments, Ry 5 4-membered heterocycelyl
comprising 1-4 heteroatoms selected from N, O, and §, substituted with one or more Rio. In
some ernbodiments, Ry 1s S-membered heterocyclyl comprising 1-4 heteroatorus selected from
N, O, and S, substituted with one or more Rio. In some embodiments, Ry is 6-membered
heterocyclyl comprising 1-4 hetercatoms selected from N, O, and S, substituted with one or more
Rio. In some embodiments, Ry is 7-membered beterocyely] cormprising 1-4 hetercatoms selected
from N, O, and S, substituted with one or more Ryo. In some embodiments, Ry is 8-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, substituted with one or more
Ry, In some embodiments, Ry i3 9-raembered heterocyclyl comprising 1-4 heteroatoms selected
from N, O, and 8, substituted with one or more Ryp. In some embodiments, Ry 1s 10-membered
heterocyclyl comprising 1-4 heterocatoms selected from N, O, and S, substituted with one or more
RJO.

004031 In some embodiments, Ry 18 3- to 10-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and §, substituted with one Rio. In some embodiments, Ry is 3-
membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, substituted with
one Rio. In some embodiments, Ry s 4-membered heterocvelyl comprising 1-4 hetercatoms
selected from N, 3, and S, substituted with one Rip. In some embodiments, Ry is S-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and &, substituted with one Rie. In
some embodiments, Ry is 6-membered heterocyclyl comprising 1-4 heteroatoms selected from
N, O, and 8, substituted with one Rip. In some embodiments, Ry is 7-membered heterocyelyl
comprising 1-4 heteroatoms selected from N, O, and §, substituted with one Rio. In some
embodiments, Ry 1s 8-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O,
and S, substituted with one Rjo. In some embodiments, Ry is 9-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, Q, and 8, substituted with one Rio. In some
erbodiments, R7 is 10-membered heterocyclyl comprising 1-4 hetercatoms selected frora N, O,

and 8, substituted with one Ryo.
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[00404] In some embodiments, Ry is 3- to 10-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and 8. In some embodiments, Ry is 3-membered heterocyelyl
comprising 1-4 heteroatoms selected from N, O, and S. In some embodiments, Ry is 4-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8. In some embodiments, R7 is
S-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S. In some
embodiments, R i1s 6-membered heterccyclyl comprising 1-4 heteroatoms selected from N, Q,
and S. In some embodiments, R; 13 7-membered heterocyclyl comprising 1-4 heteroatoms
selected from N, O, and S. In some embodiroents, R is 8-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and 8. In some embodiments, R 15 9-membered heterocyclyl
comprising -4 heteroatoms selected from N, O, and 8. In some embodiments, Ry 15 10-
membered heterocyelyl comprising 1-4 heteroatoms selected from N, O, and S.

[00405] Tn some embaodiments, Ry 18 Cs.o arvl or 5- to 10-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and 8, wherein the arvl or heteroaryl is optionally substituted
with one or more Rio.

[00406] In some embodiments, Ry 18 Coio aryl or 5+ to 10-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and 8.

[00407] In some embodiments, Ry 18 Ce.io aryl optionally substituted with one or more Ryo.
[004081 In some embodiments, Ry 18 Cos aryl optionally substituted with one or more Rio. In
some embodiments, Ry is phenyl optionally substituted with one or more Rio.

[0040971 In some embodiments, Ry is Ce.g aryl substituted with one or more Rio. In some
embodiments, Ry is phenyl substituted with one or more Rip.

[00410] In some embodiments, Ry is Ceg aryl substituted with one Rio. In some embodiments,
R7 is phenyi substituted with one Rie.

[00411] In some embodiments, Ry 1s Coz0 aryl

[00412] In some embodiments, Ry 1s Csx aryl. In some embodiments, Ry 15 phenyl

[00413] In some embodiments, Ry 15 5- to 10-membered heteroaryl comprising 1-4 heteroatoms
selected from N, O, and §, optionally substituted with one or more Rio. In some embodiments,
Ry 18 S-membered hetercaryl comprising 1-4 heteroators selected from N, O, and S, optionally
substituted with one or more Rio. In some embodiments, Ry 5 6-membered heteroaryl
comprising 1-4 heteroatoms selected from N, O, and S, optionally substituted with one or more
Rup. In some embodiments, Ry 18 7-membered heteroary! comprising 1-4 hetercatoms selected
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from N, O, and S, optionally substitited with one or more Rio. In some embodiments, Ry is 8-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and §, optionally
substituted with one or more Rig. In some embodiments, Ry is 9-membered heteroaryl
comprising 1-4 heteroatoms selected from N, O, and S, optionally substituted with one or more
Rio. In some embodiments, Ry is 10-membered heteroaryl comprising 1-4 heteroatoms selected
from N, O, and S, optionally substituted with one or more Ryp.

[00414] In some embodiments, Ry 15 5- to 10-membered heteroaryl comprising 1-4 heteroatoms
selected from N, O, and S, substituted with one or more Ry, In some emboduments, Ry 15 5-
membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and S, substituted with
one or more Ri. In some embodiments, Ry is 6-membered heteroary] comprising 1-4
heteroatoms selected from N, O, and §, substituted with one or more Rio. In some embodiments,
Ry 13 7-membered heteroaryl coruprising 1-4 hetercatoms selected from N, O, and S, substituted
with one or more Ryo. In some embodiments, Ry 1s 8-membered hetercaryl comprising 1-4
hetercatoms selected from N, O, and S, substituted with one or more Rio. In some emnbodiments,
Ry is S-membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and §, substituted
with one or more Rie. In some embodiments, Ry 15 10-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and §, substituted with one or more Rio.

(004157 In some embodiments, Ry 18 5~ to 10-membered heteroaryl comprising 1-4 heteroatoms
selected from N, G, and 8, substituted with one Rio. In some embodiments, Ry 15 S-membered
heterocarvl comprising 1-4 heteroatoms selected from N, O, and &, substituted with one Ryo. In
some embodiments, Ry is &~-membered heteroaryl comprising 1-4 hetercatoms selected from N,
0O, and 8, substituted with one Rio. In some embodiments, R7 1s 7-membered hetercaryl
comprising 1-4 heteroatoms selected from N, O, and 8, substituted with one Rio. In some
embodiments, Ry is 8-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and
S, substituted with one Rio. In some embodiments, Ry 15 9-membered heterocary! comprising 1-4
heteroatoms selected from N, O, and 8, substituted with one Rio. In some embodiments, Ry 15 10-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, substituted with
one Rio.

(004161 In some embodiments, Ry i3 5- to 10-membered heteroaryl comprising 1-4 heteroatoms
selected from N, O, and 8. In some embodiments, Ry 1s S-membered heteroaryl comprising 1-4
hetercatoms selected from N, O, and S. In some embodiments, R~ 15 6-membered heteroary]
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comprising 1-4 heteroatoms selected from N, O, and S. In some embodiments, Ry is 7-membered
heteroaryl comprising 1-4 heteroatoms selecied from N, O, and 8. In some embodiments, Ry is 8-
membered heteroary! comprising 1-4 heteroatoms selected from N, O, and 8. In some
embodiments, Ry 1s 9-membered hetercaryl comprising 1-4 heteroatoms selected from N, §, and
S. In some embodiments, R is 10-membered heteroaryl comprising 1-4 hetercatoms selected
from N, O, and S.

[00417] In some embodiments, Ry 15 eyclopropyl, piperidine, tetrahydropyran, morpholine,
phenyl, pyridine, pynmidine, tetrazole, triazole, pyrazole, thiazole, oxazole, furan, pyrrole,
isoxazole, 1,3-dihydro-2H-benzo[dlimidazol-2-one, indoline, indole, 2,3-divdrobenzofuran, 1H-
benzo[d}{1,2,3Jtriazole, 1H-indazole, imudazole, imidazo[1,2-alpyrazine, naphthalene, quinoline,
2,3-dihydrobenzof[bli1,4]dioxive, benzo[djoxazol-2{3H)-one, benzoidjisoxazole, or SH-
carbazole.

[00418] In some embodiments, Ry 1s evclopropyl, pipenidine, tetrahydropyran, or morpholive.
[00419] Tn some embaodiments, Ry 1s phenyl, pyridine, pyrinudine, tetrazole, triazole, pyrazole,
thiazole, oxazole, furan, pyrrole, isoxazole, 1,3-dihydro-2H-benzo{djimidazol-2-one, indoline,
mdole, 2,3-divdrobenzofuran, 1H-benzo{di{1,2,3triazole, 1H-indazole, imudazole, imidazoft,2-
alpyrazine, naphthalene, quinoline, 2,3-dihydrobenzo{bli1,4]dioxine, benzo{dioxazol-2(3H)}-one,
benzo[dhsoxazole, or 9H-~carbazole.

[004201 In some embodiments, Ry 18 pyriding, pyrimidine, tetrazole, triazole, pyrazole, thiazole,
oxazole, furan, pyrrole, isoxazole, 1 3-dihydro-2H-benzo[dlimidazol-2-one, indoline, indole, 2 3-
diydrobenzofuran, 1H-benzof{d}{1,2,3liriazole, 1H-indazole, imidazole, imidazo[1,2-alpyrazine,
naphthalene, quinoline, 2,3-dihydrobenzo[bl{1,4]dioxine, benzo{djoxazol-2(3H)-one,
benzo[dhsoxazole, or 9H-carbazole.

[00421] In some embodiments, Ry is pyridine or pyrimidine.

(00422} In some embodiments, Ry 1s tetrazole, triazole, pyrazole, thiazole, oxazole, furan,
pyrrole, isoxazole, 1,3~-dihydro-2H-benzo[d]imidazol-2-one, indoline, indole, 2, 3-
diydrobenzofuran, 1H-benzo{d][1,2,3}tnazole, 1H-indazole, imidazole, imidazo[1,2-alpyrazine,
naphthalene, quinoline, 2.3-dihydrobenzofb}{1,4]dioxine, benzo[dloxazol-2(3H}-one,
benzo[djisoxazole, or 9H-carbazole.

[00423] In some emnbodiments, Ry 1s tetrazole, tniazole, pyrazole, thiazole, oxazole, furan,
pyrrole, isoxazole, or imidazole,
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(004247 In some embodiments, Ry 1s 1,3-dihydro-2H-benzo[d]imidazol-2-one, indoline, indole,
2, 3-diydrobenzofuran, 1H-benzo{d}[1,2,3ltriazole, 1 H-indazole, imidazo|1,2-a]pyrazine,
naphthalene, quinoline, 2, 3-dihydrobenzo[bl{1,4]dioxine, benzo{djoxazol-2(3H)-one,
benzo[dhsoxazole, or 9H-carbazole.

[00425] In some embodiments, Ry s 1,3-dihydre-2H-benzo{dimidazol-2-one, indoline, indole,
2,3-diydrobenzofuran, 1H-benzol[d}[1,2,3 ltriazole, 1 H-indazole, imidazo[1,2-alpyrazine,
naphthalene, quinoline, 2 3-dihvdrobenzo[b}f1,4]dioxine, or benzo[djoxazol-2(3H})-one,
benzo[dlisoxazole.

[00426] In some embodiments, Ry 1s SH-carbazole.

[00427] Tn some embaodiments, Ry 18 oxo, halogen, -OH, -NH, -CN, ~-C{O)R1p, Cis alkvl, Cas
alkynyi, ~-O-{CH2)-Rs, Couro aryl, or 5- to 10-membered heteroaryl comprising 1-4 hetercatoms
selected from N, O, and S, wherein the alkyl, alkynyl, aryl, or heteroaryl is optionally substituted
with one or more Ryo.

[00428] Tn some embaodiments, Ry 18 oxo, halogen, -OH, -NHa, -CN, ~-C{O)R1p, Cis alkvl, Cos
alkynyl, ~0-(CH)eRy, Cou1o aryl, or 5- {0 10-membered heteroaryl comprising 1-4 hetercatoms
sefected from N, O, and S, wheremn the alkyl, alkynyl, aryi, or heteroaryl 18 substituted with one
or more Rig.

004291 In some embodiments, Rs 18 -OH, Cre alkoxy, Crs alkoxy-OH, -NHz, -NH(Crs allkyl}, -
N{Crs alkyl)z, -SH, -8(Cy6 alkyl), Csao cycloalkyl, 3- to 10-membered heterocyelyl comprising
1-4 hetercatoms selected from N, O, and S, Ce.i0 arvl, or 5- to 10-membered heteroaryl
compnising 1-4 heterocatoms selected from N, O, and 8, wherein the alkoxy, alkyl, eveloalkyl,
heterocyclyl, aryl or heteroaryl is optionally substituted by one or more Ry,

[00430] In some embodiments, Rg is -OH, Cis alkoxy, Cis alkoxy-OH, -NHa, -NH{C1.6 alkyl}, -
N{C1 alkvly, -SH, -8(Cis alkyly, Ca1o cveloalkyl, 3- to 10-membered heterocyclyl comprising
1-4 heteroatoms selected from N, O, and S, Ce-10 aryl, or 5- to 10-membered hetercaryl
comprising 1-4 heteroatoms selected from N, O, and §.

(00431} In some embodiments, Rs 18 -OH, Cis alkoxy, Cig alkoxy-OH, -NHa, -NH(C:i alkyl}, -
N{Crs alkvlp, -SH, or -S{Ci6 alkyl), wherein the alkoxy or alky! 13 optionally substituted by one

or more Re.
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[00432] In some embodiments, Ry is -OH, Crs alkoxy, Cig alkoxy-0H, -NH;, -NH(C1s alkyl), -
N{Ci.s alkyl}s, -SH, or -S{C1.s alkyl}, wherein the alkoxy or alkyl is substitited by one or more
Ro.
[00433] In some embodiments, Rs is -OH, Cis alkoxy, Cis alkoxy-OH, -NHa, -NH{C1.6 alkyl}, -
N{C16 alkyly, -SH, or -S{C1 alkyl}, wherein the alkoxy or alkyl 1s substituted by one Ro.
{00434} In some embodiments, Rg 13 Cis alkoxy optionally substituted by one or more R,
[00435] In some embodiments, Rs 15 Ci alkoxy-OH, wherein the alkoxy is optionally
substituted by one or more Ro.
[00436} In some embodiments, Ry 15 Ci.¢ alkoxy substituted by one or more Ro.
(004371 In some embaodiments, Rz is Cis alkoxy-OH, wherein the alkoxy is substituted by one or
more Ro.
[00438] Tn some embaodiments, Rz 18 Cr alkoxy substituted by one Ro.
[00439] In some embodiments, Rs 1s Ci alkoxy-OH, wherein the alkoxy 1s substituted by one
Ra.
[00440] In some embodiments, Rg 15 -NH(Cy alkyl}, wherein the aikyl is optionally substituted
by one or more Ro,
[00441] In some embodiments, Rg 15 -N{Ci.s alkyl)s, wherein the alkyl 13 optionally substitated
by one or more Ro.
{00442} In some embodiments, Rg 15 -NH(C1.s alkyl}, wherein the allkyl 1s substituied by one or
more Ro.
[00443] In some embodiments, Rg 1s -N{Ci.s atkyl}, wherein the alkyl is substituted by one or
more Ry
[00444] In some embodiments, Rs 15 -NH{C1 alkyl), wherein the allyl is substituted by one Ro.
[00445] In some embodiments, Rg i1s -N{Cis alkyl),, wherein the alkyl is substituted by one Ro.
[00446] In some embodiments, Rg 18 -S{C1.6 alkyl), wherein the alkyl 1s optionally substituted by
one or more Ro.
[004471 In some embodiments, Rz 15 -S{Ci¢ alkyl), wherein the alkyl is substituted by one or
more Ro.
[00448] Tn some embodiments, Ra 18 -S{Ci.s alkyl), wherem the alkyl is substituted by one Ro.
[00449] In some emnbodiments, Ry 1s -OH, Cis alkoxy, Cis alkoxy-OH, -NH,, -NH{C1.s alkyl), -
N{Ci6 alkyl)s, -SH, -S(Crs alkyl).
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[00450] In some embodiments, Rg is -OH, Cig alkoxy, or Ci.s alkoxy-GH.

[00451] In some embodiments, Rg 15 -OH.

[00452] In some embodiments, Rs is Cr.s alkoxy. In some embodiments, Rg is methoxy. In some
embodiments, Rs 1s ethoxy. In some embodimenis, Rg is propoxy. In some embodiments, Rg 18
butoxy. In some embodiments, Rs 15 pentoxy. In some embodiments, Ry is hexoxy. In some
embodiments, Rs is tsopropoxy. In some embodiments, Ry 15 isobutoxy. In some embodiments,
Rs 1s sopentoxy. In some embodiments, Ry 15 isohexoxy. In some embodiments, Rs 15 secbutoxy.
In some embodirents, Rz 18 secpentoxy. In some embodiments, Ry 15 sechexoxy. Tn some
embodiments, Rs is tertbutoxy.

[00453] Tn some embaodiments, Rz is Cis alkoxy-OH. In soroe embodiments, Rs 18 methoxy-OH.
In some emnbodiments, Rg s ethoxy-OH. In some embodiments, Ry is propoxy-OH. In some
embodiments, Rs 15 butoxy-OH. In some embodiments, Ry is pentoxy-OH. In some
emnbodiments, Rs 1s hexoxy-OH. In some embodiments, Rs 15 isopropoxy-OH. In some
embodiments, Rs 15 isobutoxy-OH. In some embodiments, Rz is 1sopentoxy-OH. In some
embodiments, Re 15 isohexoxy-OH. In some embodiments, Rg 13 secbutoxy-0OH. In some
embodiments, Rs 15 secpentoxy-OH. In some embodiments, Ry 15 sechexoxy-0OH. In some
embodiments, Rs is tertbutoxy-OH.

[00454] In some embodiments, Rs is ~-NHz, ~NH{C1 alkyD), or -N{Cr.s alkylh.

(004551 In some embodiments, Rg 18 -NHaz.

[00456] In some embodiments, Ry is -NH{C . alkyl}. In some embodiments, Rs is -NH{methyl}.
In some embodiments, Rs 1s -NH{ethyl). In some embodiments, Rg is -NH{propyl}. In some
embodiments, R s -NH({butyl}. In some embodiments, Rg is -NH{pentyl}. In some
embodiments, Rs is -NHhexyl}. In some embodiments, Rs is -NH{sopropyl). In some
embodiments, Ry ts -NH({isobutyl). In some embodiments, Rg is -NH{isopentyl). In some
embodiments, Rg 1s -NH{ischexyl). In some embodiments, Rx is -NH{secbutyl). In some
embodiments, Rg is -NH(secpentyl). In some embodiments, Rs 15 -NH{sechexyl). In some
embodiments, Rs 1s -NH{tertbutyl).

[00457] In some embodiments, Rg 18 -N{Cis alkyl),. Tn some embodiments, Rz is -N{mwethvi). In
some emnbodiments, Ry 15 -N{ethyl),. In some embodiments, Ry 15 -N{propyih. In some
embodiments, Rg ts -N{butyl}:. In some embodiments, Rg is -N{pentyl). In some embodiments,
Rg 15 -Nthexyly. In some embodiments, Ry 15 -N{isopropyl})s. In some embodiments, Rg 1s -
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MN{isobutyl}z. In some embodiments, Ry is -N{isopenty). In some embodiments, Rg is -
Nisohexvl),. In some embodiments, Rs 1s -N{secbutyl}z. In some embodiments, Rg 15 -
N{secpentyl}:. In some embodiments, Rg 1s -N{sechexyl}z. In some embodiments, Rg s -
Ntertbutyl),.

[00458] In some embodiments, Rg 15 -SH or -8{C1 alkyl}.

[00459] In some embodiments, Rg 15 -SH.

[00460] In some embodiments, Rs 15 -S(Cis alkyl).

[00461] To some embodiments, Rz 18 ~-S{methyl). In sorne embodiments, Rs 15 -S{ethyl). In some
embodiments, Rg is -S{propyi}. In some embodiments, Rz is -S{butyl}. In some embodiments, Rs
is ~S{pentyl). In sorme embodiments, Ry 15 -S{hexyl). In some embodiments, Rs s -S{isopropyi).
In some erobodiments, Rg 1s -S{isobutyl). In some embodiments, Rg 1s -S{isopentyl). In some
embodiments, Rs is -3(ischexyl). In some embodiments, Rs 13 -S(secbutyl). In some
embodiments, Rs 1s -S{secpentyl}. Tn some embodiments, Rz 13 -S{sechexvl). In some
embodiments, Rs is -S{tertbutyl).

[00462] In some embodiments, Rs 18 Caio oycloalkyl, 3~ to 10-membered heterocyclyl
comprising -4 heteroatoms selected from N, O, and §, Ceao arvl, or 5- 1o 10-membered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, wherein the cycloalkyl,
heterocyelyl, aryl, or heteroaryl is optionally substituted with one or more Re.

[004631 In some embodiments, Rg 15 Ca.ip cycloalkyl, 3- to 10-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and §, Ceqp aryl, or 5- to 10-membered
heteroaryl comprising 1-4 hetercatoms selected from N, G, and 8.

[00464] In some embodiments, Rs is Ca.io eycloalkyl or 3- to 10-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, Q, and 8, wherein the cycloalkyl or heterocycelyl is
optionally substituted with one or more Ro.

[00465] In some embodiments, Rg is Cs.10 cycloalkyl or 3- to 10-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and §.

[00466] In some embodiments, Rz 18 Caao cycloalkyl optionally substituted with one or more Ro.
[00467] In some embodiments, Ry 15 Cs cycloalkyl optionally substituted with one or more Ro. In
some embodiments, Rs 1s Cs cycloalkyl optionally substituted with one or more Ro. In some
embodiments, Rz s Cs cycloalkyl optionally substituted with one or more Ry, In some
embodiments, Rs 15 Cs cycloalkyl optionally substituted with ove or more Ro. In some
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embodiments, Rx is 7 cycloalkyl optionally substituted with one or more Ry, In some
embodiments, Rg 1s (s cycloalkyl optionally substitited with one or more Ro. In some
embodiments, Rx is Co cycloalkyl optionally substituted with one or more Ry, In some
embodiments, Rs 1s C1o cveloalkyl optionally substituted with one or more Ro.

[00468] In some embodiments, Ry 1s C3-C7 monocycelic cycloalkyl optionally substituted with
one or more Ro. In some embodiments, Rs 1s C3-C7 monocyclic saturated cycloalkyl optionally
substituted with one or more Ro. In some embodiments, R 1s Ca3-Cr7 monoeyclic partially
saturated cycloalkyl optionally substituted with one or more Ry, In some embodiments, Ry 1s Co-
Cio bicychic cycloalkyl optionally substituted with one or more Ro. In some embodiments, Rs 13
Co-Cio bioyclic saturated cycloalkyl optionally substituted with one or more Ro. In some
ernbodiments, Ry ts Co-Cip bicyclic partially saturated cycloalkyl optionally substituted with one
or more Ro. In some embodiments, Ry 1s Ca-Cio polycyclic cycloalkyl optionally substituted with
one or more Re.

[00469] Tn some embodiments, Rs 18 Ca.io eycloalkyl substituted with one or more Ro.

[00470] In some embodiments, Rg 15 Cs eycloalkyl substituted with one or more Ry, In some
embodiments, Rg 15 Cs cycloalkyl substituted with one or more Ro. In some embodiments, Rg1s
Cs cycloalkyl substituted with one or more Ro. In some embodiments, Ry 13 Cs cycloalkyl
substituted with one or more Re. In some embodiments, Rs 15 C7 eycloalkyl substituted with one
or more Re. In some embodiments, Rg 15 Cs cycloalkyl substituted with one or more Rs. In some
embodiments, Rx is Co cycloalkyl substituted with one or more Ro. In some embodiments, Rg is
9 cvcloatkyl substituted with one or more Ro.

[00471} In some embodiments, Rs is C:-C7 monocyclic cycloalky! substituted with one or more
Ro. In some embodiments, Rs is {5-C7 monocyclic saturated cycloalky! substitated with one or
more Ro. In some embodiments, Rx 1s C3-C7 monocyclic partially saturated cycloalkyl substituted
with one or more Rs. In some embodiments, Rs 15 Cs-Cio bicyclic cycloalky! substituted with one
or more Ra. In some embodiments, Rs 15 Cs-Cie bicyelic saturated cycloalkyl substituted with
one or more Ro. In some embodiments, Rz is Co-Crp bicyclic partially saturated cycloalkyl
substituted with one or more Ry, In some embodiments, Ry 18 Ca-Cio polyeychic cycloalkyl
substituted with one or more Ru.

[00472] In some embodiments, Ry 18 Cioio cycloalkyl substituted with one Ro.
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[00473] In some embodiments, Rs 18 Cz cycloalky! substituted with one Rs. In some
embodiments, Rg 1s (4 cycloalkyl substituted with one Ro. In some embodiments, Rgis (s
cycloalkyl substituted with one Ro. In some embodiments, Rg is Cs cycloalkyl substituted with
one Rs. In some embodiments, Rs is C7 cycloalky! substituted with one Rs. In some
embodiments, Rx is Cg cycloalkyl substituted with one Rs. In some embodiments, Rx s Co
cycloalkyl substituted with one Ry, In some embodiments, Rs 15 Cio cycloalkyl substituted with
one Ko,

[00474] Tn some embaodiments, Rz is C2-Cr monocyclic eycloalkyl substituted with one Ro. In
some embodiments, Ry 1s C3-C7 monocyclic saturated cycloalkyl substituted with one Re. In
some embodiments, Ry ts C3-Cy monocyelic partially saturated cycloalkyl substituted with one
Ry, In some emnbodiments, Re is Co-Cio hicychic eycloalkyl substituted with one R, In some
embodiments, Rg 15 Co-Cio bicyclic saturated cvcloaltkyi substituted with one Re. In some
ermnbodiments, Rs 1s Co-Cio bicyclic partially saturated cycloalky! substituted with one Ro. In
some embodiments, Ry is Cs-Cro polveyehic cycloalkyl substituted with one Ro.

[00475] In some embodiments, Rg 1s Cs.jo cycloalkyl.

[00476] In some embodiments, Rz is Cz eycloalkyl In some embodiments, Rs 18 T4 cycloalkyl
In some embodiments, Rs1s Us cycloalkyl In some embodiments, Ry 15 Cs cycloalkyl. In some
embodiments, Rs 18 C7 cycloalkyl In some embodiments, Rs 15 Cs cycloalkyl In some
embodiments, Rg 1s Co cycloalkyl In some embodiments, Rg 1s Cip cycloalkyl

[00477] In some embodiments, Ry is C3-Cr7 monocyclic cycloalkyl In some embodiments, R 1s
53-C7 monocyclic saturated cycloalkyl In some embodiments, Ry is C:-C7 monocyclic partially
saturated cycloalkyl In some embodiments, Rs 18 Cs-Cio bicyelic cycloalkyl In some
embodiments, R 1s {o-C1o bicyelic saturated cycloalkyl In some embodiments, Rg is CUs-Cio
bicyclic partially saturated cycloalkyl In some embodiments, Rg is Ce-Cio polyevelic cycloalkyl
[00478] In socme embodiments, Rg 18 3- to 10-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and 8, optionally substituted with one or more Rs. In some
embodiments, Rs 1s 3-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O,
and S, optionally substituted with one or more Ry, In some embodiments, Rg 1s 4-membered
heterocyelyl comprising 1-4 heteroatoms selected from N, G, and S, optionally substituted with
one or more Ro. In some erobodiments, Rg 1s 5-membered heterocycelyl comprising 1-4
hetercatoms selected from N, O, and S, optionally substituted with one or more Ro. In some
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embodiments, Rx is 6-membered heterocyclyl comprising 1-4 heteroatoms selected from N, G,
and 8, optionally substituted with one or more Ro. In some embodiments, Rg is 7-membered
heterocyclyl comprising 1-4 hetercatoms selected from N, O, and 8, optionally substituted with
one or more Ro. In some embodiments, Rs is 8-membered heterceyely! comprising 1-4
heteroatoms selected from N, O, and 8, optionally substituted with one or more Rs. Inn some
embodiments, Rs 1s 9-membered heterccyclyl comprising 1-4 heteroatoms selected from N, Q,
and §, optionally substituted with one or more Ry, In some emnbodiments, Rs is 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, optionally substituted with
one or more Ry,

(004791 In some embodiments, Rz is 3- to 10-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and §, substituted with one or more Ro. In some embaodiments,
Rs 13 3-membered heterocyelyl comprising -4 heteroatorns selected from N, O, and §,
substituted with one or more Ry, In some embodiments, Rs 18 4-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and §, substituted with one or more Rs. In some
embodiments, Rg 1s 5-membered heterocyely! comprising 1-4 hetercatoms selected from N, (3,
and §, substituted with one or more Rs. In some embodiments, Rz is 6-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and S, substituted with one or more Re. In some
embodiments, Rs 13 7-membered heterocyclyl comprising 1-4 hetercatoms selected from N, O,
and S, substituted with one or more Re. In some embodiments, Rg is 8-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and §, substituted with one or more R, In some
embodiments, Rg ts 9-membered heterocyely! comprising 1-4 hetercatoms selected from N, O,
and §, substituted with one or more Rs. In seme embodiments, Rs is 10-membered heterocyelyl
comprising 1-4 heteroatoms selected from N, O, and 8, substituted with one or more Ro.
[00480] In some embodiments, Ry 15 3- to 10-membered heterocyelyl comprising 1-4
hetercatoms selected from N, O, and S, substituted with one Re. In some embodiments, Rg is 3-
membered heterccyelyl comprising 1-4 hetercatoms selected from N, O, and S, substituted with
one Ry, In some embodiments, Ry is 4-membered heterocyelyl comprising 1-4 heteroatoms
selected from N, G, and 8§, substituted with one Ro. In some embodiments, Rs 15 S-membered
heterocyelyl comprising 1-4 heteroatoms selected from N, G, and S, substituted with one Ro. In
some embodiments, Ry is 6-membered heterocyclyl comprising 1-4 heteroatoms selected from
N, O, and 8, substituted with one Ry, In some embodiments, Ry 15 7-membered heterocyclyl
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comprising 1-4 heteroatoms selected from N, O, and §, substituted with one Re. In some
embodiments, Rg 1s &-membered heterocyely! comprising 1-4 hetercatoms selected from N, O,
and §, substituted with one Ro. In some embodiments, Rg is 9-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and 8, substituted with one Ro. In some
embodiments, R ts 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O,
and 8, substituted with one Ro.

[00481] In some embodiments, Rs 15 3- to 10-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and S. In soroe embodiments, Ry 18 3-ruembered heterocyelyl
comprising 1-4 heteroatoms selected from N, O, and S. In some embodiments, Rs 1s 4-membered
heterocyclyl comprising 1-4 hetercatoms selected from N, O, and S. In some embodiments, Rg 15
S-membered heterocyely] comprising 1-4 heteroatoms selected from N, O, and S. Tn some
embodiments, Rs 15 6-membered heterocyclvl comprising 1-4 heteroatoms selected from N, O,
and S. In some embodiments, Ry 13 7-membered heterocyclyl comprising 1-4 heteroatoms
selected from N, O, and S. In some embodiruents, Rz 1s 8-membered heterocyclyl comprising 1-4
heteroatoms selected from N, &, and §. In some embodiments, Rz 1s 9-membered heterocyclyl
comprising §-4 heteroatoms selected from N, O, and 8. In some embodiments, R 1s 10~
membered heterccyelyl comprising 1-4 hetercatoms selected from N, O, and S.

004821 In some embodiments, Rs 18 Coi aryl or 5- to 10-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and §, wherein the aryl or hetercary! is optionally substituted
with one or more Re.

[00483] In some embodiments, Rg 18 Co.10 aryl or 5- to 10-membered hetercaryl comprising 1-4
hetercatoms selected from N, O, and 8.

[00484] In some embodiments, Rs is Ce-10 aryl optionally substituted with one or more Re.
[00485] In some embodiments, Ry 1s Ceg aryl optionally substituted with one or more Ro. In
some embodiments, Rg is phenyl optionally substituted with one or more Ro.

[00486] In some embodiments, Rs is Ce.s aryl substituted with one or more Rs. In some
embodiments, Rs is phenyl substituted with one or more Ro.

[00487] In some embodiments, Ry 1s Cos aryl substituted with one Ry, In some embodiments, Ra
is phenyl substituted with one Ro.

[00488] In some embodiments, Ry 1s Co.i0 aryl.

[00489] Tn some embaodiments, Rz 18 Cos arvl. In some embodiments, Ry 15 phenyl.
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[00490] In some embodiments, Ry is 5- to 10-membered heteroaryl comprising 1-4 heteroatoms
selected from N, O, and S, optionally substituted with one or more Rs. In some embodiments, Rg
is S-membered hetercaryl comprising 1-4 heteroatoms selected from N, (0, and §, optionally
substituted with one or more Ro. In some embodiments, Rs is 6-membered hetercaryl comprising
1-4 heteroatoms selected from N, O, and S, optionally substituted with one or more Ry, In some
embodiments, Rg 1s 7-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and
S, optionally substituted with one or more Ro. In some embodiments, Rs is 8-membered
heteroaryl comprising 1-4 heteroators selected from N, O, and 8, optionally substituted with one
or more Ro. In some embodiments, Ry is 9-membered hetercaryl comprising 1-4 hetercatoms
selected from N, O, and S, optionally substituted with one or more Rs. In some embodiments, Rg
is 10-raembered heteroaryl comprising 1-4 hetercatoms selected from N, G, and §, optionally
substituted with one or more Ro.

[00491] In some embodiments, Rg 18 5- to 10-ruembered heteroaryl comprising 1-4 hetercatoms
selected from N, O, and S, substituted with one or more Ro. In some embodiments, Rs 15 5-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, substituted with
one or more Ro. In some embodiments, Rz 13 6-membered heteroaryl comprising 1-4 hetergatoms
selected from N, G, and 8, substituted with one or more Ry, In some embodiments, Rg 15 7~
membered heteroaryt comprising 1-4 heteroatoms selected from N, O, and S, substituted with
one or more Ro. In some embodiments, Rg 1s 8-membered hetercaryl comprising 1-4 hetercatoms
selected from N, O, and S, substituted with one or more Ro. In some embodiments, Rg 15 9-
membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and S, substituted with
one or more Rs. In some embodiments, Rs ts 10-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and S, substituted with one or more Ros.

[00492] In some embodiments, Rg s 5- to 10-membered heteroaryl comprising 1-4 hetercatoms
selected from N, O, and 8, substituted with one Ro. In some embodiments, Rx is S5-membered
heteroarvl comprising 1-4 hetercatoms selected from N, O, and §, substituted with one Ro. In
some embodiments, Ry is 6~-membered heteroaryl comprising 1-4 heteroatoms selected from N,
O, and 8, substituted with one Re. In some embodiments, Ry is 7-membered heteroary]
comprising 1-4 heteroatoms selected from N, Q, and 5, substituted with one Ro. In some
embodiments, Rg ts 8-membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and
S, substituted with one Re. In some embodiments, Ry is 9-membered heteroary! comprising 1-4
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heteroatoms selected from N, O, and 8, substituted with one Rs. In some embodiments, Rg 15 10-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, substituted with
one Ro.

[00493] In some embodiments, Rs is 5- to 10-membered heteroaryl comprising 1-4 heteroatoms
selected from N, O, and 8. In some embodiments, Ry is S-membered heteroary! comprising 1-4
hetercatoms selected from N, O, and S. In some embodiments, Rs is 6-membered heteroaryl
comprising 1-4 heteroatoms selected from N, O, and S. In some embodiments, Rs 18 7-membered
heteroaryl comprising 1-4 hetercators selected from N, O, and S, Tn some embodiments, Rg 13 8-
membered hetercaryl comprising 1-4 heteroatoms selected from N, G, and 8. In some
embodiments, Rs 15 9-membered heteroary! comprising 1-4 heteroatoms selected from N, O, and
S. In some embodiments, Rz 18 10-membered heteroaryl comprising 1-4 heteroatoms selected
from N, O, and S.

[00494] In some embodiments, Rs 1s H, -OH, Cis alkoxy, Cie atkoxy-OH, -NHz, -N{(Ci alkylp,
-8{Cy.6 alkyl), 3~ to 10-membered heterocyclyi comprising 1-4 heteroatoms selected froma N, O,
and S, or 5- 1o 10-membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and §,
wherein the alkoxy, altkyl, heterocyelyl, or heteroaryl 15 optionally substituted by one or more Ro.
[00495] In some embodiments, Re 18 H, -OH, Cis alkoxy, Cre alkoxy-OH, -NHy, -N{Cis alkylh,
-S{C1s allyl), 3~ to 10-membered heterocyclyl comprising 1-4 hetercatoms selected from N, O,
and S, or 5- to 10-membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and §,
wherein the alkoxy, alkyl heterocyclyl, or heteroaryl is substituted by one or more Ro.

[00496] In some embodiments, each Ry is independently -(CHz}u-(5- to 10-membered heteroaryl
comprising -4 heteroatoms selected from N, O, and 8) or «{CHzh-(Co-10 aryl), wherein the
heteroaryl or aryl 1s optionally substituted with one or more halogen, -CN, -OH, or -NH:.
[00497] In some embodiments, Ro 15 ~(CHz ) (5- to 10-membered hetercary! comprising 1-4
hetercatoms selected from N, O, and S) or ~(CH )y (Cs.10 aryl).

[00498] In some embodiments, Ro 15 -(CHo J(5- to 10-membered hetercaryl comprising 1-4
heteroatoms selected from N, O, and §), wherein the heteroaryl is optionally substituted with one
or more halogen, -CN, ~OH, or -NH,.

1004997 In some embodiments, Ry 18 ~{CHz -{5-membered heteroaryl}, wherein the heteroaryl 13
optionally substituted with one or more halogen, -CN, -OH, or -NH,. In some embodiments, Ry
is {CHa u-(6-membered heteroaryl), wherein the hetercaryl is optionally substituted with one or
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more halogen, -CN, -OH, or -NH:. In some embodiments, Ry is ~(CHy J-{7-membered
heteroaryl}, wherein the heteroaryl is optionally substituted with one or more halogen, -UN, -OH,
or -NHy. In some embodiments, Ro 15 -{CH: jo-(8-membered heteroaryl), wherein the hetersary!
is optionally substituted with one or more halogen, -UN, -OH, or -NH». In some embodiments,
Ry 15 -(CHo )y~(9-membered heteroarvl), wherein the hetercaryl is optionally substituted with one
or more halogen, -CN, -OH, or -NH:. In some embodiments, Ry 15 -{(CH2)y-{10-membered
heteroarvl), wherein the hetercaryl is optionally substituted with one or more halogen, -CN, -OH,
or -NHb.

[005001 In some embodiments, Ro 15 ~{CH2}u(5- to 10-membered heteroaryl comprising 1-4
hetercatoms selected from N, O, and S}, wherein the heteroary] is substituted with one or more
halogen, ~-CN, -OH, or -NH:.

[00501] To some embaodiments, Ry is -(CHy h-(5~-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and 8), wherein the hetercaryl is substituted with one or more
halogen, -CN, ~OH, or -NH:. In some embodiments, Ry 15 -(CH:}u-(6~-membered hetercaryl
comprising 1-4 hetercatoms selected from N, O, and 8}, wherein the heteroary] is substituted
with one or more halogen, -CN, -OH, or -NH;. In some embodiments, Ro 15 -{CH }o(7-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8), wherein the
heteroaryl 1s substituted with one or more halogen, -CN, ~-OH, or -NHz. In some embodiments,
Ry is -{CH J-(8-membered heteroaryi comprising 1-4 heteroatoms selected from N, G, and 8},
wherein the heteroarvl is substituted with one or more halogen, -CN, -OH, or -NH». In some
embodiments, Ro is -{CH: h-(9-membered heteroaryl comprising 1-4 heteroatoms selected from
N, O, and 8}, wherein the heteroaryl is substituted with one or more halogen, -CN, -OH, or -NHz.
In some embodiments, Ro is -(CHz ju-(10-membered heteroaryl comprising 1-4 hetercatoms
selected from N, O, and 8}, wherein the heteroaryl is substituted with one or more halogen, -CN,
-OH, or -NH).

[00502] In some embodiments, Ro 15 -(CHo (5~ to 10-membered hetercaryl comprising 1-4
heteroatoms selected from N, O, and §), wherem the heteroaryl is substituted with one halogen, -
N, -OH, or -NH,.

[00503] In some embodiments, Ry 18 ~{CHz h{5-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and 8), wherein the hetercaryl is substituted with one halogen, -
CN, ~OH, or -NH:. In some embodiments, Ro is ~(CHy)u-{6-membered heteroaryl comprising 1-4
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heteroatoms selected from N, O, and 8}, wherein the hetercaryl is substituted with one halogen, -
CN, -OH, or -NHz. In some embodiments, Ry 18 -(CH)-(7-membered hetercary! comprising 1-4
heteroatoms selected from N, O, and 8}, wherein the hetercary! is substituted with one halogen, -
N, -OH, or -NH;. In some embodiments, Ry 18 -(CH2)u-{8-membered heteroary! comprising 1-4
heteroatoms selected from N, O, and 8), wherein the hetercaryl is substituted with one halogen, -
CN, -OH, or -NH: In some embodiments, Ry 18 «(CHo}u-{S-membered hetercary! comprising 1-4
heteroatoms selected from N, O, and 8), wherein the hetercaryl is substituted with one halogen, -
CN, -OH, or -NH:. In some embodiments, Ry 18 ~«CHa)-(1 O-membered heteroaryl comprising 1~
4 heteroatoms selected from N, O, and §), wherein the heteroaryl 1s substituted with one halogen,
-CN, -OH, or -NH,.

[00304] In some embodiments, Ro 18 -(CH2h(5- to 10-membered heteroaryi comprising 1-4
heteroatoms selected from N, O, and 8).

[00505] In some embodiments, Ro 18 -{CH2)u-(S-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and S). In some embodiments, Re 15 -{CH: p-{6-membered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8}, In some embodiments, Ro 1s -
{(CHz yu-{7-membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and §). In some
embodiments, Ro s -{CHz -(8-membered heteroaryl comprising 1-4 heteroatoms selected from
N, 0, and 8). In some embodiments, Ro 1s «{CHz jp-(9-membered heteroary] comprising 1-4
heteroatoms selected from N, &, and §). In some embodiments, Ro 15 -{CHz}-(10-membered
heteroaryl comprising 1-4 hetercatoms selected from N, O, and S).

[00506] In some embodiments, Ro 18 -{TH }u(Co.10 aryl), wherein the aryl is optionally
substituted with one or more halogen, -CN, -OH, or -NH:. In some embodiments, Ry 18 (CH2 )y~
{CUss aryl}, wherein the aryl is optionally substituted with one or more halogen, -CN, -OH, or -
NHo. In some embodiments, Ry 15 -{CH; )o-{phenyl), wherein the phenyl is optionally substituted
with one or more halogen, ~-CN, -OH, or -NH,.

[00507] In some embodiments, Ro 15 -(CHz ) {Cs-10 aryl), wherein the aryl is substituted with one
or more halogen, -CN, -OH, or -NHz. In some embodiments, Ro is -{(CH2)y-{Co.3 arvl}, wherein
the ary! 1s substituted with one or more halogen, ~-CN, ~OH, or -NHz. In some embodiments, Ro is
-{CHz)u-{phenyl), wherein the phenyl 1s substituted with one or more halogen, -CN, -OH, or -

NH.,.
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[00508] In some embodiments, Ro 8 ~(CHzh-{Ts-10 aryl), wherein the aryl is substituted with one
halogen, -CN, -OH, or -NH;. In some embodiments, Ro 15 -{CH: }o-(Co.s aryl), wherein the aryl is
substituted with one halogen, -CN, -OH, or -NH;. In some embodiments, Ro 1s -(CH: )o-(phenyl),
wherein the phenyl is substituted with more halogen, -CN, -OH, or -NHa.

[00509] In some embodiments, Ro 15 ~(CHz )y {Cs10 aryl). In some embodiments, Ro 15 {CHz -
{Csx aryl). In some embodiments, Ry is ~(CHz)u-{phenyl).

[00510] In some embodiments, Ro 15 -{CHo (5~ to 10-membered hetercaryl comprising 1-4
heteroatoms selected from N, O, and S} or ~(CH2)(Coa10 aryl), wherein the heteroarvl or aryl is
optionally substituted with one or more halogen or -OH.

[00511] To some embaodiments, Ry is -(CHa}{5- to 10~-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and 8) or -(CHu)u{(Cos10 aryl), wherein the hetercaryt or arvi s
substituted with one or more halogen or -OH.

[00312] In some embodiments, each Rio 13 independently halogen, -OH, -NH», -CN, Cys alkyl,
Ch altkenyl, Co alkynyl, Cig haloalkyl, Caap cycloalkyl, 3- to 10-membered heterocyclyl
comprising 1-4 hetercatoms selected from N, §, and S, Ce.io arvi, or 5- to 10-membered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and S.

[00513] In some embodiments, Rio 18 halogen, ~-OH, -NH;z, or -CN.

[00514] In some embodiments, Rio 18 halogen.

[00515] In some embodiments, Rig s F, CL Br, or L In some embodiments, Rio 13 ¥, 1, or Br.
[00516] In some embodiments, Rip is F. In some embodiments, Ryg 18 Cl. In some embodiments,
Riyp 1s Br. In some embodiments, Rypis L

[00517] In some embodiments, Rie is ~OH. In some embodiments, Rip 15 -NHz. In some
embodiments, Rip is -CN.

[00518] In some embodiments, Rio 15 Cis alkyl, Cas alkenyl, Ca6 alkynyl, Cis haloalkyl, Csao
cycloalkyl, 3- to 10-membered heterocvelyl comprising 1-4 heteroatoms selected from N, O, and
S, Cs.io aryl, or 5- to 10-membered heteroary! comprising 1-4 hetercatoms selected from N, O,
and 8.

(005191 In some embodiments, Rio 18 Cre alkyl, Cos alkenyl, Cog alkynyl, or Ci haloalkyl
[005207 Tn some embodiments, Rjo 18 Cis alkyl, Cos alkenyl, or Cos alkynyl

[00321] In some emnbodiments, Rio 18 Cie alkyl In some embodiments, Rio 1s methyl In some
embodiments, Rip 15 ethyl. In some embodiments, Rio 18 propyl. In some embodiments, Rjo i3
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butyl. In some embodiments, Rig 1s pentyl In some embodiments, Ry 1s hexyl In some
embodiments, Ryg 1s isopropyl. In some embodiments, Rig is isobuiyl. In some embodimenis, Rio
15 isopentyl. In some embodiments, Rip is isohexyl. In some embodiments, Rip 1 secbutvl. In
some embodiments, Rip is secpentyl. In some embodiments, Rio is sechexyl. In some
embodiments, Ryo is tertbutyl.

[00522] In some embodiments, Rie is €z alkenyl In some embodiments, Ryo 1s €z alkenyl In
some embodiments, Rie is Cs alkenyl In some embodiments, Rig 5 €4 alkenyl In some
embodiments, Rio 18 Cs alkenyl In some embodiments, Rio 15 Cs alkenyl.

[005231 In some embodiments, Rio 15 Ca alkynyl In some embodiments, Rio is C; altkynyl. In
some embodiments, Rip 18 Cs alkynyl In some embodiments, Rip 15 Cs alkynyl. Tn some
ernbodiments, Ryo 1s Cs alkynyl In some embodiments, Rig 15 Ce alkynyl

[00524] Tn some embaodiments, Ryo 18 Cis haloalkyl In some embodiments, Ryo ts halomethyl. In
some embodiments, Ryo is haloethyl In some embodiments, Rio is halopropyl In some
embodiments, Rio i3 halobutyl. Tu some embodiments, Rie 13 halopentyl In some erabodiments,
Ryp 1s halohexyl.

[00525] In some embodiments, Ryo 18 Caao cycloalkyl, 3- to 10-membered heterocyclvl
comprising -4 heteroatoms selected from N, O, and 8, Ce.yo arvl, or 5- to 10-membered
heteroaryl comprising 1-4 heteroatoms selected from N, 3, and S.

[00526] In some embodiments, Rio 15 Ca.io cycloalkyt or 3- to 10-membered heterocyclyl
comprising -4 heteroatoms selected from N, O, and &

[00527] In some embodiments, Rig 18 Ca.po cycloalkyl

[00528] In some embodiments, Rie s Ca cycloalkyl In some embodiments, Rio is C4 cycloalkyl
In some embodiments, Rig 1s Us cyeloalkyl In some embodiments, Rio i3 Cs cycloalkyl In some
embodiments, Ryo is C7 cycloalkyl. In some emboediments, Rio 1s Cx cycloalkyl In some
embodiments, Rig is Co cveloalkyl. In some embodiments, Rig is Cio cycloalkyl

[00529] In some embodiments, Rie 158 C:-Cy monocyclic cycloalkyl. In some embodiments, Rio
1s Ts-Cy monocyclic saturated cycloalkyl In some embodiments, Rio is C-Cr monocyclic
partially saturated cveloalkyl. In some embodiments, Rio is Co-Cip bicychic cycloalkyl In some
embodiments, Rio 18 Co-Cro breyclic saturated cvcloalkyl In some embodiments, Rip 18 Co-Cio
bicyclic partially saturated cycloalkyl In some embodiments, Ryp 18 Co-Cio polyeyclic
cycloalkyl.
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(00530} In some embodiments, Ry is 3- t0 10-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and 8. In some embodiments, Ryp is 3-membered heterocyelyl
comprising -4 heteroatoms selected from N, O, and S, In some embodiments, Ryg is 4-
membered heterceyelyl comprising 1-4 hetercatoms selected from N, O, and S. In some
embodiments, Ryo is S-membered heterocyclyl comprising 1-4 heteroatoms selected from N, §,
and 8. In some embodiments, Ry 1s 6-membered heterocyclyl comprising 1-4 heteroatoms
selected from N, O, and 8. In some embodiments, Rio is 7-membered heterocyclyl comprising 1-
4 heteroators selected from N, O, and S, Tn some embodiments, Rie 18 8-membered heterocyclyl
comprising 1-4 hetercatoms selected from N, O, and S. In some embodiments, Ry 18 9-
membered heterocyclyl comprising 1-4 heteroatoms selected from N, G, and 8. In some
embodiments, Ry s 10-membered heterocyely] comprising 1-4 hetercatoms selected from N, §,
and K.

[00331] In some embodiments, Rio 15 Co.io aryl or 5- to 10-membered hetercaryl comprising 1-4
hetercatoms selected from N, O, and S.

[00332] In some embodiments, Rio 18 Ce-po aryl.

[00533] In some embodiments, Ryo 18 Cos arvl In some embodiments, Ry 15 phenyl.

[00534] In some embodiments, Rig 18 5~ to 10-membered hetercaryl comprising 1-4 heteroatoms
selected from N, G, and S. In some embodiments, Rio is S-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and 8. In some embodiments, Ris 1s 6-membered hetercaryl
comprising -4 heteroatoms selected from N, O, and §. In some embodiments, Ryg is 7-
membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and 8. In some
embodiments, Ryo 15 8-membered heteroaryl comprising 1-4 heteroatoms selected from N, (,
and 8. In some embodiments, Ryo 1s 9-membered heteroaryl comprising 1-4 heteroatoms selected
from N, O, and 8. In some embodiments, Rio is 10-membered heteroaryl comprising 1-4
hetercatoms selected from N, O, and S.

[00535] In some embodiments, Rio is Cr6 alkyl, Ci halealkyl, or 3- to 10-membered hetercaryl
comprising -4 heteroatoms selected from N, O, and 8.

00536} In some embodiments, each Ry 13 independently H, Ci6 alkyl, Cos alkenyl, or Cos
alkynvl, wherein the alkyl, alkenyl, or alkvnyl 1s optionally substituted with one or more Cip
cycloalkyl, 3~ to 10-membered heterocyclyl comprising 1-4 hetercatoms selected from N, O, and
8, Csa0 aryl, or 3~ to 10-membered heteroarvl comprising 1-4 heteroatoms selected from N, O,
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and §, wherein the cycloalkyl, heterocvelyl, arvl, or heteroaryl is optionally substituted with one
or more Caap cyvcloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected
from N, O, and S, Cea0 aryl, 5- to 10-membered heteroaryl comprising 1-4 heteroatoms selected
from N, O, and S, Cis alkyl, Crs alkenvl, Cr6 alkvnyl, oxo, halogen, -CN, ~OH, or -NH3, or

two Ry together with the atom to which they are attached form a 4- 1o 10-membered
heterocyclyl comprising 1-4 hetercatoms selected from N, O, and §, or 5- to 10-membered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, wherein the heterocyelyl or
heteroaryl 1s optionally substituted with one or more Cie alkyl, Cos alkenyl, Coe alkynyi,
halogen, ~-CN, -OH, or -NH:.
[00537] In some embadiments, each Ry 1s independently H, Cis alkyl, Cos alkenyl, or Cag
alkynyi, wherein the alkyl, alkenyl, or alkynyl is optionally substituted with one or more Cs.po
cycloatkyl, 3- to 10-membered heterocyelyl comprising 1-4 heteroatoms selected from N, O, and
S, Csao aryl, or 5- to 10-membered heteroary! comprising 1-4 hetercatoms selected from N, O,
and 8§, wherein the cvcloalkyl, heterocyclyl, arvl, or heteroary! is optionally substituted with one
or more Cs.pe cvcloalkyl, 3- to 10-membered heterocyelyl comprising 1-4 heteroatoms selected
from N, O, and §, Cerp arvl, 5- to 10-membered heteroaryl comprising 1-4 heteroatoms selected
from N, O, and S, Ty alkyl, Cos alkenyl, Cos alkynyl, oxe, halogen, -CN, ~OH, or -NH».
[00538] In some embodiments, each Riy s mdependently H, Crs alkyl, Cows alkenyl, or Cos
alkynyi, wheremn the alkyl, alkenyl, or alkynyl! is optionally substituted with one or more Cap
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Ce.i0 arvl, or 5- to 10-membered heteroary! comprising 1-4 hetercatoms selected from N, (3,
and S.
[00539] In some embodiments, Ry is H
[00540] In some embodiments, Riy is Cie alkyl, Cus alkenyl, or Cog alkynyl, wherein the alkyl,
alkenyl, or alkynyl is optionally substituted with one or more (Cs.yo cycloalkyl, 3- to 10-
membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, Cs.10 aryl, or S-
to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, wherein the
cycloalkyl, heterocycelyl, aryl, or heteroaryl is optionally substituted with one or more Caao
cycloalkyl, 3- to 10-membered heterocvelyl comprising 1-4 heteroatoms selected from N, O, and
S, Csap aryl, 5- to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and
S, e alkyl, Cos alkenyl, Cog alkynyl, oxo, halogen, -CN, ~-OH, or -NH;.
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[005411 In some embodiments, Ry is Ci.s alkyl optionally substituted with one or more Cag
cycloalkyl, 3- to 10-membered heterocyelyl comprising 1-4 heteroatoms selected from N, O, and
8, Csao aryl, or 5- t¢ 10-membered hetercaryl comprising 1-4 hetercatoms selected from N, O,
and 8, wherein the cvcloalkvl, heterocyclvl, aryl, or hetercaryl 1s optionally substituted with one
or more Csao cycloalkyl, 3- to 10-membered heterocyelyl comprising 1-4 heterocatoms selected
from N, O, and S, Cs.10 aryl, 5- to 10-membered heteroaryl comprising 1-4 heteroatoms selected
from N, O, and 8, Ci¢ alkyl, Crs alkenyl, Crs alkynyl, oxo, halogen, -CN, -OH, or -NH;. In
some embodiments, Riy 18 methyl optionally substituted with one or more Cs.po cycloalkyl, 3- to
10-membered heterocychyl comprising 1-4 heteroatoms selected from N, O, and S, Co.po aryl, or
5-to F0-membered hetercaryl comprising 1-4 hetercatoms selected from N, O, and S, wherein
the cycloalkyl, heterocyelyl, arvl, or heteroaryl is optionally substituted with one or more Caupp
cycloatkyl, 3- to 10-membered heterocyelyl comprising 1-4 heteroatoms selected from N, O, and
S, Csap aryl, 5- to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and
8, Cre alkyl, Cos alkenyl, Cog alkynyl, oxo, halogen, -CN, -OH, or -NH». In some embodiments,
Ryy 1s ethyl optionally substituted with one or more Ciap cycloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 hetercatoms selected from N, O, and S, Ce.io aryi, or 5- to 10-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 5, wherein the
cycloalkyl, heterocyclyl, aryl, or heteroaryl s optionally substituted with one or more Cs.ao
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
8, Cs.io aryl, 5- o 10-membered hetercaryl comprising 1-4 hetercatoms selected from N, O, and
S, Crs alkyl, Cus alkenyl, Cos alkynyl, oxo, halogen, -CN, -OH, or -NH;. In some embodiments,
Rui is propyl optionally substituted with one or more Caie cycloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and §, Ce.1o aryl, or 5-to 10-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, wherein the
cycloalkyl, heterocyelyl, aryl, or heteroaryl is optionally substituted with one or more Ci.i0
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Cea0 arvl, 5- to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and
S, Cis alkyl, Cos alkenyl, Cos alkynvl, oxo, halogen, -CN, -OH, or ~-NHs. In some embodiments,
Rt 15 butyl optionally substituted with one or more Csoio cycloalkyl, 3~ to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, Q, and 8, Ceuip aryd, or 53- 10 10-
membered hetercaryl coroprising 1-4 heteroatoms selected from N, 0, and S, wherein the
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cyeloalkyl, heterocyclvl, aryl or heteroaryl i1s optionally substituted with one or more Capo
cycloalkyl, 3- to 10-membered heterocyelyl comprising 1-4 heteroatoms selected from N, O, and
8, Cs.io aryl, 5- o 10-membered hetercaryl comprising 1-4 hetercatoms selected from N, O, and
S, Crs alkyl, Cas alkenyl, Cas alkynyl, oxo, halogen, ~-CN, -OH, or -NH;. In some embodiments,
Ry1 1s penty! optionally substituted with one or more Ca.qo cycloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S8, Cs.10 aryl, or 5- 10 10-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, wherein the
cycloalkyl, heterocyclyl, aryl, or heteroaryl 15 optionally substituted with one or more Ci.p0
cycloalkyl, 3~ to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
8, Cs.i0 aryl, 5- to 10-membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and
S, Cis alkyl, Cows alkenyl, Cos alkynyi, oxo, halogen, -CN, -OH, or -NH,. In some embodiments,
Ra 1s hexyl optionally substituted with one or more Ciap eycloalkyl, 3- to 10-merbered
heterocyclyl comprising 1-4 heteroatoms selected from N, Q, and 8, Ceao aryl, or 5- 10 10-
memnmbered hetercaryl coroprising 1-4 heteroatoms selected from N, O, and S, wherein the
cycloalkyl, heterocyelyl, arvl, or heteroaryl is opiionally subsiituted with one or more Cagg
cycloalkvl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Ceuro aryl, 5~ to 16-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and
8, Cis alkyl, Cos alkenyl, Cos alkyvnyl) oxo, halogen, -CN, ~OH, or -NH». In some embodiments,
Ry 1s isopropyl optionally substituted with one or more (a0 cycloalkyl 3- to 10-membered
heterocyelyl comprising 1-4 heteroatoms selected from N, O, and 8, Cs.10 arvi, or 5- to 10-
membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and §, wherein the
cycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more Cao
cycloalkyl 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Cso aryl, 5- to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and
8, Crs alkyl, Cas alkenyl, Cue alkynyl, oxo, halogen, -CN, -OH, or -NH;. In some embodiments,
Ry 1s isobutyl optionally substituted with one or more Cs.o cycloalkyl, 3- to 10-membered
heterocycelyl comprising 1-4 hetercatoms selected from N, O, and S, Ce.o arvl, or 5-t0 10-
membered heteroaryl comprising 1-4 heteroatoms selected from N, G, and 8, wherein the
cycloalkyl, heterocyclvl, aryl, or heteroaryl 15 optionally substituted with one or more Ci.o
cycloalkyl, 3~ to 10-membered heterocyclyl comprising 1-4 hetercatoms selected from N, O, and
8, Csi0 aryl, 3+ to 10-membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and
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8, Cis alkyt, Cog alkenyl, Crg alkynyl, oxo, halogen, -CN, -OH, or -NHa. In some embodiments,
Riy 1s isopentyl optionally substituted with one or more Cs.io cycloalkyl, 3+ to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8§, Cs.10 arvl, or 5- to 10-
membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and 8, wherein the
cycloalkyl, heterocyclyl, aryl, or hetercaryl is optionally substituted with one or more Capo
cycloalkyl, 3- to 10-membered heterocvelyl comprising 1-4 heteroatoms selected from N, O, and
S, Cso aryl, 5- to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and
8, Cre alkyl, Cos alkenyl, Cog alkynyl, oxo, halogen, -CN, ~OH, or -NH:. In some embodiments,
Ry 15 isohexyl optionally substituted with one or more Cs.jo cycloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 hetercatoms selected from N, O, and S, Ce.ip aryl, or 5-to 10-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and §, wherein the
cycloalkyl, heterocyclyl, aryl, or heteroaryl 15 optionally substituted with one or more Csoip
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 hetercatoms selected from N, O, and
S, Csa0 aryl, 8- to 10-membered hetercaryl comprising 1-4 heteroatomns selected fromm N, O, and
S, Crs alkyl, Cus alkenyl, Cos alkynyl, oxo, halogen, -CN, -OH, or -NH;. In some embodiments,
Ru 15 secbutyl optionally substituted with one or more Ca.po cycloalkyl, 3~ to 10-membered
heterocyclyl comprising 1-4 heteroatorus selected from N, O, and §, Ceap aryi, or 510 10-
membered heteroaryl comprising 1-4 hetercatoms selected from N, 3, and S, wherein the
cycloalkyl, heterocyelyl, arvl, or heteroaryl is optionally substituted with one or more Cz.10
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Ca.i0 arvl, 5- to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, G, and
8, Cis alkyl, Cog atkenyl, Cre alkyvnyl oxo, halogen, -ON, -OH, or -NH>. In some embodimenis,
Ru1 is secpentvl optionally substituted with one or more Cso cycloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, Ce.10 arvi, or 5- to 10-
membered hetercary! comprising 1-4 heteroatoms selected from N, O, and S, wherein the
cycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more Csz.e
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Csao aryl, 5~ to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and
S, Cie alkyl, Cos alkenyl, Cos alkynyl, oxo, halogen, -CN, -OH, or -NHz. In some embodiments,
Ry 1s sechexyl optionally substituted with one or more Caap eycloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 hetercatoms selected from N, O, and S, Ce.ip aryl, or S-to 16-
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membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, wherein the
cycloalkyl, heterocyelyl, aryl, or heteroaryl is optionally subsiituted with one or more Ca.io
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Ce10 arvl, 5- to 10-membered hetercaryl comprising 1-4 heteroatoms selected from N, ©, and
S, Cis alkyl, Cog alkenyl, Cre alkynyl, oxo, halogen, -CN, -OH, or -NH». In some embodiments,
Ru1 15 tertbuty] optionally substituted with one or mare Ca.ip cveloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, Cs.10 aryl, or 5- to 10-
memnbered hetercaryl coroprising 1-4 heteroatoms selected from N, O, and S, wherein the
cycloalkyl, heterocycelyl, aryl, or heteroaryl is optionally substituted with one or more Cao
cyecloalkyl, 3- to 10-membered heterocyelyl comprising 1-4 heteroatoms selected from N, O, and
S, Csap aryl, 5- to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and
S, e alkyl, Cos alkenyl, Cog alkynyl, oxo, halogen, -CN, ~-OH, or -NH;.

[00342] In some embodiments, Ry s Cie alkyl substituted with one or more Cs.yo cycloalkyl, 3-
to 10-membered heterocyelyl comprising 1-4 heteroatorns selected from N, O, and S, Coaro aryl,
or 5- {0 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, wheren
the ¢ycloalkyl, heterocyclyl, aryl, or heteroaryl 1s optionally substituted with one or more Ca.io
cycloalkyl, 3~ to 10-membered heterocyelyl comprising 1-4 heteroatoms selected from N, O, and
8, Cs.io aryl, 5- to 10-membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and
S, Crs alkyl, Cus alkenyl, Cis alkynvl, oxo, halogen, -CN, -OH, or -NHs. In some embodiments,
Ry1 is methyl substituted with one or more {510 eycloalkyl, 3- to 10-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and 8, Cs.10 arvl, or 5- to 10-membered
heteroaryl comprising 1-4 hetercatoms selected from N, O, and S, wherein the cycloalkyl,
heterocyclyl, aryl, or heteroaryl 1s optionally substiiuted with one or more (Us.1o cycloalkyl, 3- to
10-membered heterocycly! comprising 1-4 heteroatoms selected from N, O, and S, Ce.1o aryl, 5-
to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, Ci.s alkyl, Ca.
6 alkenvl, Cr.6 alkynyl, oxo, halogen, -CN, -OH, or -NH>. In some embodiments, Ry, is ethyl
substituted with one or more Cs.0 cycloalkyl, 3~ to 10-membered heterocyelyl comprising 1-4
heteroatoms selected from N, O, and 8, Ceao aryi, or 5- to 10-membered hetercaryl comprising
1-4 heteroatoms selected from N, O, and 8, wheren the cycloalkyl, heterocyclvl, aryi, or
heteroaryl is optionally substituted with one or more Ciip cycloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 hetercatoms selected from N, O, and S, Ce.10 aryi, 3~ 10 10-
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membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, Cis alkyl, Cos
alkenyl, Cre alkynyl oxo, halogen, -CN, -OH, or -NH». In some embodimentis, Ry is propy!
substituted with one or more Cap cycloallyl, 3- to 10-membered heterocyclvl comprising 1-4
heteroatoms selected from N, O, and S, Ce10 aryl, or 5- to 10-membered heteroaryl comprising
1-4 hetercatoms selected from N, O, and 8, wherein the cycloalkyl, heterocyclyl, aryl, or
hetercaryl is optionally substituted with one or more Cs.ip cycloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8§, Ces.10 arvl, 5- to 10-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, Cie alkyl, Cos
alkenyl, Ci6 alkynyl, oxo, halogen, -CN, -OH, or -NH:. In some embodiments, Rys 15 butyl
substituted with one or more Cso cyeloalkyl, 3~ to 10-membered heterocyelyl comprising 1-4
heteroatoms selected from N, O, and S, Ceao aryl, or 3- to 10-membered heteroaryl comprising
1-4 heteroatoms selected from N, O, and S, wheren the cycloalkyl, heterocyclyl, aryi, or
heteroaryl is optionally substituted with one or more Cs.y cycloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 hetercatoms selected from N, O, and S, Ce.y0 aryl, 3~ 10 10-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and §, T alkyl, Cos
alkenyl, Cae alkynyl, oxo, halogen, ~UN, -OH, or -NH;. In some embodiments, Ry 18 pentyl
substituted with one or more (i eycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and 8, Ce.10 aryi, or 5- to 10-membered heteroaryl comprising
1-4 hetercatoms selected from N, O, and 8, wherein the cycloalkyi, heterocycelyl, arvl, or
heteroaryl 1s optionally substituted with one or more Ci.ig cveloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, Ce.io aryl, 5- to 10-
membered heteroaryl comprising 1-4 heteroaioms selected from N, O, and 8, Ci¢ alkyl, Czs
alkenyl, (o6 alkynyl oxo, halogen, -CN, -OH, or -NH». In some embodimenis, R11 is hexyl
substituted with one or more Caqg cyeloalkyl, 3- to 10-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and S, Cs.10 aryl, or 5- to 10-membered heteroary! comprising
1-4 heteroatoms selected from N, O, and S, wherein the cycloalkyl, heterocyclyl, aryl, or
heteroaryl 1s optionally substituted with one or more Cs.po cycloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8§, Ceaio aryl, 5- to 10-
membered heteroary! comprising 1-4 beteroatoms selected from N, G, and S, Cis alkyl, Cos
alkenyl, Cie alkynyl, oxo, balogen, -CN, -OH, or -NH2. In some embodiments, Ry 1s 1sopropy!
substituted with one or more Cs.qp cycloalkyl, 3- to 10-membered heterocyvelyl comprising 1-4
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heteroatoms selected from N, O, and 8, Ce.1o aryl, or 5- to 10-membered heteroaryl comprising
1-4 hetercatoms selected from N, O, and 8, wherein the cycloalkyl, heterocycelyl, arvl, or
heteroaryl is optionally substituted with one or more Ci.ip cycloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and §, Ceie aryl, 5- to 10-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, Cis alkyl, Cos
alkenyl, (a6 alkynyl, oxo, halogen, -CN, -OH, or -NH». In some embodiments, Ry1 15 isobutyl
substituted with one or more Caip cyclealkyl, 3- to 10-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and S, Ce.i0 aryl, or 5- to 10-membered heteroaryl comprising
1-4 hetercatoms selected from N, O, and S, wherein the cycloalkyl, heterocyclyl, aryl, or
hetercaryl is optionally substituted with one or more Cs.po cycloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, Ceaip aryd, 5- to 10-
membered heteroaryl comprising 1-4 heteroatoms selected from N, G, and S, Ci6 alkyl, Cos
alkenyl, Cus alkyuyl, oxo, balogen, -CN, ~-OH, or -NH2. Tn some embodiments, Ryj 1s isopentyl
substituted with one or more Cspo cycloalkyl, 3- to 10-membered heterocyelyl comprising 1-4
heteroatoms selected from N, O, and S, Ceae aryl, or 5- to 10-membered heteroaryl comprising
1-4 hetercatoms selected from N, O, and S, wherein the cycloalkyl, heterocyclyl, aryi, or
heteroaryl 1s optionally substituted with one or more (.10 cycloalkyl, 3~ to 10-membered
heterocyclyl comprising 1-4 hetercatoms selected from N, O, and 8, Ce.10 aryi, 5- to 10-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, T alkyl Cog
alkenyl, Cas alkynyl, oxo, halogen, -CN, -OH, or -NH;. In some embodiments, Ryt is isohexyl
substituted with one or more Cs.10 eycloalkyl, 3- to 10-membered heterocyelyl comprising 1-4
heteroatoms selected from N, O, and 8, Ce10 aryl, or 5- to 10-membered heteroaryl comprising
1-4 heteroatoms selected from N, O, and 8, wherein the cycloalkyl, heterocyclyl, aryi, or
heteroarvl 1s optionally substituted with one or more Ca.ig cycloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8§, Ce.10 aryl, 3- to 10-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, Cie alkyl, Cos
alkenvl, Crs alkynyl oxo, halogen, ~-CN, -OH, or -NH>. In some embodiments, Ry 1s secbutyl
substituted with one or more Cap cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and S, Ces.pp aryi, or 5- to 10-membered heteroaryl comprising
1-4 heteroatoms selected from N, O, and 8, wherein the cycloalkyl, heterocyclyl, arvi, or

hetercaryl is optionally substituted with one or more Cs.pe cycloalkyl, 3- to 10-membered
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heterocyelyl comprising 1-4 hetercatoms selected from N, O, and 8, Cs.10 arvi, 5- to 10-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, T alkyl, Cos
alkenyl, Cas alkynyl, oxo, halogen, -CUN, -OH, or -NH;. In some embodiments, Ry is secpentyl
substituted with one or more Us.q0 eycloalkyl, 3- to 10-membered heterocyelyl comprising 1-4
heteroatoms selected from N, O, and 8, Ce.10 aryi, or 5- to 10-membered heteroaryl comprising
1-4 heteroatoms selected from N, O, and 8, wherein the cycloalkyl, heterocyelyl, aryl, or
heteroarvl 1s optionally substituted with one or more Ca.10 cycloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, Ce.y0 aryl, 3~ 1o 10-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, Ci6 alkyl, Crs
alkenyl, Caw alkynvl, oxo, halogen, -CN, -OH, or -NHa. In some embodiments, Ry 18 sechexyt
substitated with one or more Cap cveloalkyl, 3- 1o 10-membered heterocvelvl comprising 1-4
heteroatoms selected from N, O, and 8, Ce.ip aryl, or 5- to 10-membered heteroaryl comprising
1-4 heteroatoms selected from N, O, and 8, wherein the cycloalkyl, heterocyclyl, aryi, or
hetercaryl 1 optionally substituted with one or more Csuye cycloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and §, Ceap aryd, S- to 10-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, Cis alkyl, Cos
alkenyl, Cos alkynyl oxo, halogen, -CN, -OH, or -NH:. In some embodiments, Ry 1s tertbutyl
substituted with one or more Caio cycloalkyl, 3~ to 10-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O and S, Ce.ic aryl, or 5- to 10-membered heteroaryl comprising
1-4 hetercatoms selected from N, O, and S, wherein the cycloalkyl, heterocyclyl, aryl, or
heteroaryl is optionally substituted with one or more Cs.40 cycloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 hetercatoms selected from N, O, and 8, Ce10 arvl, 5- t0 10-
membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and 8§, T alkyl, Cos
alkenyl, Css alkynyl oxo, halogen, -CN, -OH, or -NH».
[00543] In some embodiments, Ry 18 (o6 alkenyl optionally substituted with one or more Ciopo
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Ce.10 aryl, or 5- to 10-membered heteroary! comprising 1-4 heteroatoms selected from N, O,
and S, wherein the cycloalkyl, heterocyclvl, arvl, or hetercaryl is optionally substituted with one
or more Caap cyveloalkyl, 3- to 10-membered heterocyelyl comprising 1-4 heteroatoms selected
from N, O, and 8, Ce.i0 aryl, 5- to 10-membered hetercarvl comprising 1-4 hetercatoms selected
from N, 0, and S, Cis alkyl, Cos alkenyl, Crs alkynvl, oxo, halogen, -CN, -OH, or -NH:. In
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some embodiments, Ry 1s C7 alkeny! optionally substituted with one or more (s o eycloalkyl, 3-
to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, G, and 8, Cs.i0 aryl,
or 5~ to 10-membered hetercary] comprising 1-4 hetercatoms selected from N, O, and 8§, wherein
the cycloalkyl, heterocyelyl, aryl, or heteroaryl is optionally substituted with one or more Ca.xo
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 hetercatoms selected from N, O, and
8, Ce.ip arvl, 5- to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and
S, Crs alkyl, Co alkenvl, Cre alkynyl, oxo, halogen, -CN, -OH, or -NH». In some embodiments,
Rt s Cs alkenyi optiovally substituted with one or more Cs.yo oyeloalkyi, 3~ to 10-membered
heterocyelyl comprising 1-4 heteroatoms selected from N, O, and S, Ceao arvl, or 5- to 10-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, wherein the
cycloalkyl, heterocyelyl, aryl, or hetercaryl is optionally substituted with one or more Caup
cycloatkyl, 3- to 10-membered heterocyelyl comprising 1-4 heteroatoms selected from N, O, and
S, Csap aryl, 5- to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and
8, Cre alkyl, Cos alkenyl, Cog alkynyl, oxo, halogen, -CN, -OH, or -NH». In some embodiments,
Ryyis Cqalkenyi optionally substituted with one or more Ca.yo cyeloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 hetercatoms selected from N, O, and S, Ce.io aryi, or 5- to 10-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 5, wherein the
cycloalkyl, heterocyclyl, aryl, or heteroaryl s optionally substituted with one or more Cs.ao
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
8, Cs.io aryl, 5- o 10-membered hetercaryl comprising 1-4 hetercatoms selected from N, O, and
S, Crs alkyl, Cus alkenyl, Cos alkynyl, oxo, halogen, -CN, -OH, or -NH;. In some embodiments,
Ry; 15 Cs alkeny! optionally substituted with one or more (s.po cycloalkyl) 3- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, Ces.10 aryl, or 5- 10 10-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, wherein the
cycloalkyl, heterocyelyl, aryl, or heteroaryl is optionally substituted with one or more Ci.i0
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Cea0 arvl, 5- to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and
S, Cis alkyl, Cos alkenyl, Cos alkynvl, oxo, halogen, -CN, -OH, or ~-NHs. In some embodiments,
Ru s Cs alkeny! optionally substituted with one or more Csopo cycloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, Q, and 8, Ceuip aryd, or 5- 10 10-
membered hetercaryl coroprising 1-4 heteroatoms selected from N, 0, and S, wherein the
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cyeloalkyl, heterocyclvl, aryl or heteroaryl i1s optionally substituted with one or more Capo
cycloalkyl, 3- to 10-membered heterocyelyl comprising 1-4 heteroatoms selected from N, O, and
8, Cs.io aryl, 5- o 10-membered hetercaryl comprising 1-4 hetercatoms selected from N, O, and
S, Crs alkyl, Cas alkenyl, Cis alkynyl, oxo, halogen, -CUN, -OH, or -NH,.

[00544] In some embodiments, Ri; 15 Ca alkeny! substituted with one or more Ca.qe cycloalkyl,
3- to 19-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, Ce.xo
aryl, or 5~ to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and §,
wherein the cycloalkyl, heterocyclyl, aryl, or heteroaryl 1s optionally substituted with one or
more Ci.o cveloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected
from N, O, and S, Ceuo arvl, 5- to 10-membered heteroaryl comprising 1-4 heteroatoms selected
from N, O, and 8, Ci¢ alkyl, Cos alkenyl, Cos alkynyl, oxo, balogen, -CN, ~-OH, or -NH;. In
some ernbodiments, Ry 18 €z alkeny! substituted with one or more Ci.ag cycloalkyi 3- 10 10-
membered heterocyely! comprising 1-4 heteroatoms selected from N, O, and S, Ce.y0 aryl, or S-
to 10-membered heteroaryl comprising 1-4 hetercatoms selected from N, O, and 8, wherein the
cycloalkyl, heterocyelyl, arvl, or heteroaryl is opiionally subsiituted with one or more Cagg
cycloalkvl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Ceuro aryl, 5~ to 16-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and
8, Cis alkyl, Cos alkenyl, Cos alkyvnyl) oxo, halogen, -CN, ~OH, or -NH». In some embodiments,
Ry 18 C; alkenyl substituted with one or more Ui cycloalkyl, 3- to 10-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and §, Ceqp aryl, or 5- to 10-membered
heteroaryl comprising 1-4 heteroatoms selecied from N, O, and S, wherein the cycloalkyi,
heterocyclyl, arvl, or heteroaryl is optionally substituted with one or more Ca.1o cycloalkyl, 3- to
10-membered heterocyelyl comprising 1-4 hetercatoms selected from N, O, and 8, Cs.10 arvl, 5-
to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, Cis alkyl, Co.
s alkenyl, Cus alkynyl, oxo, halogen, -CN, -OH, or -NH;. In some embodiments, Ri1 18 (4
alkeny! substituted with one or more (s.0 cycloalkyl, 3- to 10-membered heterocyelyl
comprising §-4 heteroatoms selected from N, Q, and 8, Ce.1o aryl, or 5- to 10-membered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, wherein the cycloalkyl,
heterocyelyl, aryl, or heteroaryl is optionally substituted with one or more Cs.ip cycloalkyl, 3~ to
10-membered heterocyclyl coroprising 1-4 heteroatoms selected frora N, O, and S, Ceoro aryl, 5-
to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and §, Cis alkyl, Co.
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s alkenvl, Crc alkynyl, oxo, halogen, -CN, -OH, or -NHa. In some embodiments, Ry; 18 Cs
alkeny! substituted with one or more Ci.ip cyeloalkyl, 3- to 10-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and S, Cep aryl, or 5- to 10-membered
heteroaryl comprising 1-4 heteroatoms selecied from N, O, and S, wherein the cycloalkyl,
heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more Ca.1p cyveloalkyl, 3- 1o
10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, Cs.10 arvl, 5-
to 10-membered hetercaryl comprising 1-4 hetercatoms selected from N, 0, and S, (16 alkyl, Co.
s alkenyl, Crs alkynyl, oxo, halogen, -CN, ~OH, or -NH;. In some embodiments, Rii 18 Cs
alkenyl substituted with one or more Us.10 cycloalkyl, 3- to 10-membered heterocvelyl
comprising -4 heteroatoms selected from N, O, and 8, Ceo aryl, or 3- to 10-membered
heteroarvl comprising 1-4 hetercatoms selected from N, O, and 8, wherein the cycloalkyl,
heterocyclyl, aryl, or hetercaryt is optionally substituted with one or more Cs.po cycloalkyl, 3~ to
10-membered heterocyclyl comprising 1-4 heteroatoms selected froma N, O, and S, Ce.po aryl, 5-
to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, Cys alkyl, Co.
s alkenyl, Crs alkynyl, oxo, halogen, -CN, -OH, or -NH;.

[00545] In some embodiments, Ry is Cre alkynyl optionally substituted with one or more Ci.io
cycloalkyl, 3~ to 10-membered heterocyelyl comprising 1-4 heteroatoms selected from N, O, and
8, Cs.io aryl, or 5- to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, G,
and S, wherein the cvcloalkyl, heterocyclvl, aryl, or hetercaryl 1s optionally substituted with one
or more (3.0 cycloalkyl, 3- to 10-membered heterocvelyl comprising 1-4 hetercatoms selected
from N, O, and 8, Cs.10 aryl, 5- to 10-membered hetercaryvl comprising 1-4 hetercatoms selected
from N, O, and S, Ci.6 alkyl, Czs alkenyl, Cis alkynyl, oxo, halogen, -CN, -OH, or -NH;. In
some embodiments, Ri1 is Cz altkynyl optionally substituted with one or more (s.p0 cycloalkyl, 3-
to 10-membered heterocyelyl comprising 1-4 heteroatoms selected from N, O, and 8, Ce.ip aryl,
or 5- to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 5, wherein
the cycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more Caqo
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Csao aryl, 5~ to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and
S, Cie alkyl, Cos alkenyl, Cos alkynyl, oxo, halogen, -CN, -OH, or -NHz. In some embodiments,
Ry 18 Ca alkyoyl optionally substituted with one or more Cio cycloalkyl, 3~ to 10-membered
heterocyclyl comprising 1-4 hetercatoms selected from N, O, and S, Ce.ip aryl, or S-to 16-
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membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, wherein the
cycloalkyl, heterocyelyl, aryl, or heteroaryl is optionally subsiituted with one or more Ca.io
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, &, and
S, Ce.i0 aryl, 5- to 16-membered heteroaryl comprising 1-4 heteroatoms selected from N, G, and
S, Cis alkyl, Cog alkenyl, Cre alkynyl, oxo, halogen, -CN, -OH, or -NH». In some embodiments,
Ru1 15 Gy alkynyl optionally substituted with one or more Ca.io cycloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, Cs.10 aryl, or 5- to 10-
memnbered hetercaryl coroprising 1-4 heteroatoms selected from N, O, and S, wherewn the
cycloalkyl, heterocycelyl, aryl, or heteroaryl is optionally substituted with one or more Cao
cyecloalkyl, 3- to 10-membered heterocyelyl comprising 1-4 heteroatoms selected from N, O, and
S, Csap aryl, 5- to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and
8, Cis alkyl, Cos alkenyl, Cog alkynyl, oxo, halogen, -CN, -OH, or -NH». In some embodiments,
Ry 18 Cs alkynyl optionally substituted with one or more Cs.pp eycloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 hetercatoms selected from N, G, and S, Cs.ip aryl, or 5-to 10-
membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and 8, wherein the
cycloalkvl, heterocyclvl, aryl, or heteroaryl 13 optionally substituted with one or more Cs.po
cycloalkyl, 3~ to 10-membered heterocyelyl comprising 1-4 heteroatoms selected from N, O, and
8, Cs.io aryl, 5- to 10-membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and
S, Crs alkyl, Cus alkenyl, Cis alkynvl, oxo, halogen, -CN, -OH, or -NHs. In some embodiments,
Ryp 1s Cs alkynyl optionally substituted with one or more Caqp cveloalkyl, 3- to 10-memberad
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, Ceoro aryl, or 5-to 10-
membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and S, wherein the
cycloalkyl heterocyelyl) arvl, or heteroarvl is opiionally substituted with one or more Ca.0
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
8, Ce.ip arvl, 5- to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and
S, Cis alkyl, Co alkenvl, Cre alkynyl, oxo, halogen, -CN, -OH, or -NHa.

(005461 In some embodiments, Ry1 18 Co alkynyl substituted with one or more Cip eycloalkyl,
3~ to 10-membered heterocvelyl comprising 1-4 heteroatoms selected from N, O, and S, Ceoro
aryl, or S- to 1 0-membered heteroary] comprising 1-4 hetercatoms selected from N, O, and S,
wherein the cycloalkyl, beterocyelyl, aryl, or heteroaryl is optionally substituted with one or
more Csoqo cycloalkyl, 3- to 10-membered heterocycelyl comprising 1-4 heteroatorus selected
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from N, O, and S, Ce0 arvl, 5- to 10-membered heteroaryl comprising 1-4 heteroatoms selecied
from N, O, and 8, Cig alkyl, Cos alkenvl, Cr alkvnyl oxo, halogen, -CN, -OH, or -NH». In
some embodiments, Rir 1s C7 alkynyi substituted with one or more Cs.o cycloatkyl, 3- to 10-
membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, Ce.10 arvl, or 5-
to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, wherein the
cycloalkyl, heterocyelyl, aryl, or heteroaryl is optionally substituted with one or more Ci.io
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
8, Csa0 aryl, 5-to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and
S, Cis alkyl, Cos alkenyl, Cos alkynyl, oxo, halogen, -CN, -OH, or -NH;. In some embodiments,
Ruy 18 Cs alkynyl substituted with one or more Caop oycloalkyl, 3-to 10-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and S, Ce.go arvl, or 5- to 10-membered
heteroaryl comprising 1-4 hetercatoms selected from N, O, and 8, wherein the cycloalkyl,
heterocyclyl, aryl, or heteroaryl 1s optionally substituted with one or more Caop cycloalkyl, 3-to
10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, Cep aryl, S-
to 10-membered heteroaryl comprnising 1-4 hetercatoms selected from N, O, and S, Cis alkyl, Cu
s alkenyl, Cos alkynyl, oxe, halogen, -CN, -OH, or -NH,. In some embodiments, R 18 Cs
alkynyi substituted with one or more Ca.po cycloalkyl, 3~ to 10-membered heterocyclyl
comprising -4 heteroatoms selected from N, O, and §, Ceio aryl, or 5- to 10-membered
heteroaryl comprising 1-4 hetercatoms selected from N, O, and 8, wherein the cycloalkyi,
heterocyelyl, aryvl, or heteroarvl is optionally substituted with one or more Ca.p cvcloalkyl, 3- to
10-membered heterocyelyl comprising 1-4 hetercatoms selected from N, O, and 8, Cs.10 arvl, 5-
to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, G, and 8, Cis alkyl, Co.
s alkenyl, Cz alkynyl, oxo, halogen, -CN, -OH, or -NH;. In some embodiments, Rii 15 Cs
alkynyl substituted with one or more Cs.io cycloalkyl, 3- to 10-membered heterocyclyl
comprising -4 heteroatoms selected from N, O, and 8, Ce.10 aryl, or 5- 1o 10-membered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, wherein the cycloalkyl,
heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more Cs.po cycloalkyl, 3- to
10-membered heterocyely] comaprising 1-4 hetercatoms selected from N, O, and S, Cs.p0 aryl, 5-
to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, Cis alkyl, Ca.
s alkenyl, Cr.s alkynyl, oxo, halogen, -CN, -OH, or -NH,. In some embodiments, Ry 1s T
alkynvl substituted with one or more Ciao cycloalkyl, 3- to 10-membered heterocyelyvl
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comprising 1-4 heteroatoms selected from N, O, and §, Ceqp aryl, or 5- to 10-membered
heteroaryl comprising 1-4 heteroatoms selecied from N, O, and S, wherein the cycloalkyi,
heterocyclyl, arvl, or hetercarvl is optionally substituted with one or more Ca.1p cvcloalkyl, 3- to
10-membered heterocyelyl comprising 1-4 hetersatoms selected from N, O, and 8, Ce.10 aryl, 5-
to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, Cis alkyl, Co.
s alkenyl, Cus alkynyl, oxo, halogen, -CN, -OH, or -NH;.

[00347] In some embodiments, Ry 15 Cig alkyl, Cus alkenyl, or (o alkynyl, wherein the alkyl,
alkenyl, or alkyuyl is optionally substituted with one or more Csao cycloalkyl, 3- to 10-
membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, Ce.yo aryl, or S-
to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S.

[00348] In some embodiments, Riy s Cie alkyl, Cos alkenyl, or Cos alkynyl, wherein the alkyl,
alkenyl, or alkyvuyl is substituted with one or more Cao cycloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, Q, and 8, Ceao aryd, or 5- 10 10-
memnbered heteroaryl coroprising 1-4 heteroatoms selected from N, O, and S.

[00549] In some embodiments, Ri1 18 Cre alkyl optionally substituted with one or more Caupp
cycloalkvl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Ceuio aryl, or 5- to 10-membered heteroary! comprising 1-4 heterpatoms selected from N, (3,
and 8. In some embodiments, Ry 1s methyl optionally substituted with one or more Cago
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
8, Cs.io aryl, or 5- to 10-membered hetercaryl comprising 1-4 hetercatoms selected from N, O,
and 8. In some embodiments, Ry is ethyl optionally substituted with one or more Ci.pp
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Ce.i0 aryl, or 5- to 10-membered heteroary! comprising 1-4 hetersatoms selected from N, O,
and S. In some embodiments, Ry 1s propy! optionally substituted with one or more Cap
cycloalkyl, 3- to 10-membered heterocvelyl comprising 1-4 heteroatoms selected from N, O, and
S, Cs.io aryl, or 5- to 10-membered heteroary! comprising 1-4 hetercatoms selected from N, O,
and 8. In some embodiments, Ry 1s butyl optionally substituted with one or more Czao
cycloalkyl, 3- to 10-membered heterocyelyl comprising 1-4 heteroatoms selected from N, O, and
S, Csa0 aryl, or 5~ to 10-membered hetercaryl comprising 1-4 heteroatoms selected from N, O,
and S. In some embodiments, Ry is penty] optionally substituted with one or more Cipo
cycloatkyl, 3- to 10-membered heterocyelyl comprising 1-4 heteroatoms selected from N, O, and
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8, Csao aryl, or 5- to 10-membered hetercaryl comprising 1-4 hetercatoms selected from N, §,
and 8. In some embodiments, Ry is hexvl optionally substituted with one or more Ca.po
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, &, and
S, Ce.i0 aryl, or 5- to 10-membered heteroary! comprising 1-4 hetersatoms selected from N, O,
and S. In some embodiments, Ry is isopropyi optionally substituted with one or more Ca.po
cycloalkyl, 3- to 10-membered heterocvelyl comprising 1-4 heteroatoms selected from N, O, and
S, Csaio aryl, or 5- to 10-membered heteroaryl comprising 1-4 hetercatoms selected from N, O,
and 8. In some embodiments, Ryy 18 isobutyl optionally substituted with one or more Caup
cycloalkyl, 3~ to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Cs0 aryl, or 5~ to 10-membered heterocaryl comprising 1-4 heteroatoms selected from N, O,
and S. In some embodiments, Ry is isopentyl optionally substituted with one or more Csopp
cycloatkyl, 3- to 10-membered heterocyelyl comprising 1-4 heteroatoms selected from N, O, and
S, Csap aryl, or 5- to 10-membered heteroary! comprising 1-4 hetercatoms selected from N, O,
and 8. In some embodiments, Ryy 1s isohexyl optionally substituted with one or more Cauo
cycloalkyi, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, G, and
8, Cs.i0 aryl, or 3~ to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O,
and S. In some embodiments, Ry 13 sechbutyl optionally substituted with one or more Csuge
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Ce.io aryl, or 5- to 10-membered heteroary! comprising 1-4 heteroatoms selected from N, (3,
and S. In some embodiments, Ryy is secpentyl optionally substituted with one or more Ca.po
cycloalkyl, 3- to 10-membered heterocyelyl comprising 1-4 heteroatoms selgcted from N, O, and
8, Cs.io aryl, or 5- to 10-membered hetercaryl comprising 1-4 hetercatoms selected from N, O,
and 8. In some embodiments, Ryy 15 sechexyl optionally substituted with one or more Ca.1o
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
8, Ce.i0 aryl, or 5- to 10-membered heteroary! comprising 1-4 heteroatoms selected from N, O,
and S. In some embodiments, Ryy is tertbuty! optionally substituted with one or more Ci.io
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Csao aryl, or 5- to 10-membered heteroary! comprising 1-4 hetercatoms selected from N, O,
and K.

[00350] In some emnbodiments, Ry 18 Cie alkyl substituted with one or more Cs.yo cycloalkyl, 3-
to 10-membered heterocyelyl comprising 1-4 heteroatorns selected from N, O, and S, Coap aryl,
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or 5- to 10-membered heteroaryl comprising 1-4 hetercatoms selected from N, 0, and 8. In some
embodiments, Ry1 1s methyl substituted with one or more Ca.io cycloalkyi, 3- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, Cs.10 arvl, or 5- to 10-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8. In some
embodiments, Ry is ethyl substituted with one or more Cs.16 cycloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S8, Cs.10 aryl, or 5- 10 10-
membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and 8. In some
embodiments, Ry is propy] substttuted with one or more Csopo oycloalkyl, 3~ to 10-membered
heterocyelyl comprising 1-4 heteroatoms selected from N, O, and S, Ceao arvl, or 5- to 10-
membered heteroaryl comprising 1-4 heteroatoms selected from N, ) and S. Tn some
ernbodiments, Ry is butyl substituted with one or more Caip cycloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, Ce.yp arvi, or 5- to 10-
membered heteroaryl comprising -4 heteroatoms selected from N, O, and 8. In some
embodiments, Ry 15 pentyl substituted with one or more Cauo cycloalkyl, 3- t0 10-membered
heterocyclyl comprising 1-4 heteroatorns selected from N, O, and 8, Ceap aryi, or 5- 10 10-
membered heteroaryl comprising 1-4 heteroatoms selected from N, §, and S. In some
embodiments, Ry 1s hexyl substituted with one or more Ui eycloalkyl 3- to 10-membered
heterocyclyl comprising 1-4 hetercatoms selected from N, O, and S, Ce.10 aryi, or 5- to 10-
membered hetercaryl comprising 1-4 hetercatoms selected from N, O, and §. In some
embodiments, Ry is isopropyl substituted with one or more (s.0 cycloalkyl) 3- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, Ce.io aryl, or 5-to 10-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8. In some
embodiments, Ryt 1s 1sobuiyl substituted with one or more Us.q0 cycloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, Ce.10 arvi, or 5- to 10-
membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and S. In some
embodiments, Ry is isopentyl substituted with one or more Cs.10 cycloalkyl, 3- to 10-membered
heterocycelyl comprising 1-4 hetercatoms selected from N, O, and S, Ce.o arvl, or 5-t0 10-
membered heteroaryl comprising 1~4 heteroatoms selected from N, O, and 8. In some
embodiments, Ri1 1s ischexyl substituted with one or more Csao cvcloalkyl, 3- to 18-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, Q, and 8, Ceuip aryd, or 5- 10 10-
membered hetercaryl coroprising 1-4 heteroatoms selected frora N, 0, and S. Tn some
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embodiments, Ry is sechutyl substituted with one or more Cs.ip cycloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, Ce.ro aryl, or 5- to 10-
membered heteroary! comprising 1-4 heteroatoms selected from N, O, and 8. In some
embodiments, Ru1 is secpenty! substituted with one or more Ca.ao cyvcloalikyl, 3- to 16-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, Ce.10 arvi, or 5- to 10-
membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and S. In some
embodiments, Ry is sechexy] substituted with one or more Ca.a0 cycloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, Ce.yp aryl, or 5- to 10-
membered hetercaryl comprising 1-4 heteroatoms selected from N, G, and 8. In some
embodiments, R 1s tertbutyl substituted with one or more Cs.ip cycloalkyl, 3- to 10-membered
heterocyclyl comprising |-4 heteroatoros selected from N, O, and 8, Ceap arvl, or 5- 10 10-
membered heteroaryl coroprising 1-4 hetercatoms selected from N, 3, and S.

[00551] In some embodiments, Ry s Co.g alkenyl optionally substituted with one or more Ci.io
cycloalkvl, 3- to 10-membered heterocyelyl comprising 1-4 heteroatoms selected from N, O, and
S, Csuro aryl, or 5- 1o 10-membered heteroary! comprising 1-4 heterpatoms selected from N, (3,
and 8. In some embodiments, Ry 1s O alkenyl optionally substituted with one or more Cauo
cycloalkyl, 3~ to 10-membered heterocyelyl comprising 1-4 heteroatoms selected from N, O, and
8, Cs.io aryl, or 5- to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, G,
and 8. In some embodiments, Ry 15 Cq alkenyl optionally substituted with one or more Cauo
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Ce.i0 arvl, or 5- to 10-membered heteroary! comprising 1-4 hetercatoms selected from N, (3,
and 8. In some embodiments, Ri1 is Uy alkeny! optionally substituted with one or more Ci.io
cycloalkyl 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Csao aryl, or 5- to 10-membered heteroary! comprising 1-4 heteroatoms selected from N, O,
and 8. In some embodiments, Ry 1s Cs altkenyl optionally substituted with one or more Csuo
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Ce.10 aryl, or 5- to 10-membered heteroary! comprising 1-4 heteroatoms selected from N, O,
and S. In some embodiments, Ri1 15 Cs alkenyl optionally substituted with one or more Cilio
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Csap aryl, or 5- to 10-membered heteroary] comprising 1-4 hetercatoms selected from N, O,
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(00552} In some embodiments, Ry is Co.s alkenyl substituted with one or more Ca.io cyvcloalkyl,
3- to 10-membered heterocyclyl comprising 1-4 hetercatoms selected from N, G, and S, Ce.xo
aryl, or 5- to 10-membered heteroary! comprising 1-4 heteroatoms selected from N, §, and S, In
some embodiments, R is Cz alkeny! substituted with one or more Ca.io cycloalkyl, 3- to 10-
membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, Cs.10 aryl, or S-
to 10-membered hetercary! comprising 1-4 heteroatoms selected from N, O, and S. In some
embodiments, Ry s Cs alkeny! substituted with one or more Ci.ip cveloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, Ce.yp aryl, or 5- to 10-
membered hetercaryl comprising 1-4 heteroatoms selected from N, G, and 8. In some
embodiments, R 1s Cs alkenyl substituted with one or more Cs.io cycloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 heteroatorus selected from N, O, and 8, Ceap arvi, or 5- 10 10-
membered hetercaryl coroprising 1-4 heteroatoms selected froma N, 0, and S. Tn some
embodiments, Ryy is Cs alkenyl substituted with one or more Cso eyeloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 hetercatoms selected from N, G, and S, Cs.ip aryl, or 5-to 10-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8. In some
embodiments, Ru 18 Cq alkenyl substitited with one or more Csyo cycloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 heteroatorus selected from N, O, and §, Ceap aryi, or 510 10-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S.

[005531 In some embodiments, Ri1 18 Co alkynyl optionally substituted with one or more Caopp
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Ce.i0 arvl, or 5- to 10-membered heteroary! comprising 1-4 hetercatoms selected from N, (3,
and 8. In some embodiments, Ri11s O alkyny! optionally substituted with one or more Caae
cycloalkyl 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Csaio aryl, or 5- to 10-membered hetercaryl comprising 1-4 hetercatoms selected from N, O,
and 8. In some embodiments, Ry 1s Cs altkynyl optionally substituted with one or more Cs.qo
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Ce.10 aryl, or 5- to 10-membered heteroary! comprising 1-4 heteroatoms selected from N, O,
and S. In some embodiments, Ru1 13 Cq alkyny! optionally substituted with one or more Csao
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Csap aryl, or 5- to 10-membered heteroary] comprising 1-4 hetercatoms selected from N, O,
and 8. In some embodiments, Ry 1s Cs atkyoyl optionally substituted with one or more Csap
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cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Ce.i0 arvl, or 5- to 10-membered heteroary! comprising 1-4 hetercatoms selected from N, (3,
and 8. In some embodiments, Ry 1s Cs alkyny! optionally substituted with one or more Caae
cycloalkyl 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Cso aryl, or 5- to 10-membered heteroary! comprising 1-4 heteroatoms selected from N, O,
and 8.

[00554] In some embodiments, Ri: 15 Cae alkynyl substituted with one or more Cs.po cycloalkyl,
3-to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, Ce.i0
aryl, or 5~ to 10-membered heteroaryl comprising 1-4 hetercatoms selected from N, O, and 8. In
some embodiments, Ry 18 Cs alkynyl substituted with one or more Csap eyeloalkyl, 3- to 10-
membered heterocyely! comprising 1-4 heteroatoms selected from N, O, and S, Ceoro aryl, or S-
to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and §. In some
embodiments, Ry is Cs alkynyl substituted with one or more Caio cycloalkyl, 3- to 10-
menbered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, s aryl, or 3-
to 10-membered heteroaryl comprising 1-4 hetercatoms selected from N, O, and S. In some
embodiments, Ruy 18 Ca alkynyl substituted with one or more Caio cycloalkyl, 3- 10 10-
membered heterocyelyt comprising 1-4 hetercatoms selected from N, O, and S, Ceuio aryl, or S-
to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8. In some
embodiments, Ry1 1s Us alkynyl substituted with one or more Cs.i0 cycloalkyl, 3-to 10-
membered heterocyclyl comprising 1-4 heteroatoms selected from N, G, and 8, Us.io aryl, or 5-
to 10-membered heteroaryl comprising 1-4 hetercatoms selected from N, O, and S. In some
embodiments, Rz is Ce alkynyl substituted with one or more Ca.io cycloalkyl, 3- t0 10-
membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, Ce.10 arvl, or 5-
to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S.

[00555] In some embodiments, Ri1 1s Cus alkyl, Co alkenyl, or Cos alkynyl

[00556] In some embodiments, Ri: 15 Cie alkyl In some embodiments, Ry; 1s methyl Insome
embodiments, Rt is ethyl. In some embodunents, Ru is propyl In some embodiments, Rii s
butyl. In some embodiments, Rii 13 pentyl. In some embodiments, R is hexyl In some
embodiments, Ri1 18 isopropyl. In some embodiments, Ris 13 sobutyl. In some embodiments, R

is 1sopentyl. In some embodiments, Ry 15 isohexy]. In some embodiments, Ry s secbutvl. In
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some embodiments, Ry is secpentyl. In some embodiments, Ry is sechexyl. In some
embodiments, Ry 1s terthuiyl.

[00557] In some embodiments, Ryy is Co altkenyl. In some embodiments, Ry is O alkenyl In
some embodiments, Rt is Csz alkenyl In some embodiments, Ris is Cy alkenyl. In some
embodiments, Ry is Cs alkenyl. In some embodiments, Rii 1s Cs alkenyl

[00S58] In some embodiments, Ry; is Cos alkynyl In some embodiments, Riq is Oz alkynyl In
some embodiments, Ri; 18 Cs alkynyl In some embodiments, Ry is Cq alkynyl. In some
embodiments, Riy is Cs alkynyl To some embodiments, Ryj 18 Ce alkyoyl,

[005591 In some embodiments, Ri1 15 H or Cis alkyl optionally substituted with one or more 3-
to 10-membered heterocyelyl comprising 1-4 heteroatoms selected from N, €, and S, Couro arvl,
or 5- to 10-membered heteroary] comprising 1-4 hetercatoms selected from N, G, and S, wheremn
the heterocyelyl, aryl, or heteroaryt is optionally substituted with one or more 5- to 10-membered
heteroarvl comprising 1-4 heteroatoms selected from N, O, and §, Ci¢ alkyl, or oxo.

[00560] To some embaodiments, Ry; 18 H or Ci¢ alkyl optionally substituted with one or more 3-
to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from KN, O, and 8, Ce.io aryl,
or 3~ to 10~-membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and 5, wherein
the heterocyclyl, aryl, or heteroaryl 15 substituted with one or more 5- to 18-membered heteroaryl
comprising -4 heteroatoms selected from N, O, and §, Ci6 alkyl, or oxo.

[005611 In some embodiments, Ry 1s H or Cie alkyl substituted with one or more 3- 1o 10-
membered heterocyclyl comprising 1-4 heteroatoms selected from N, G, and 8, Us.io aryl, or 5-
to 10-membered heteroarvl comprising 1-4 heteroatoms selected from N, O, and S, wherein the
heterocyclyl, arvl, or heteroary! is optionally substituted with one or more 5- to 10-membered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, Cis alkyl, or oxo.

[00562] In some embodiments, two Ri1 together with the atom to which they are attached form a
4- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and §, or 5- to
10-membered heteroaryl comprising 1-4 heteroatorns selected from N, O, and 8§, wherein the
heterocyclyl or heteroary! is optionally substituted with one or more Cis alkyl, Cos alkenyi, Cosg
alkynyl, halogen, -CN, ~-OH, or -NHa1.

(005631 In some embaodiments, two Rui together with the atom to which they are attached form a
4- to 10-membered heterocvelyl comprising 1-4 hetercatoms selected from N, O, and §, or 5- to
10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S.

116



WO 2022/076662 PCT/US2021/053936

[00564] In some embodiments, two Riy together with the atom to which they are attached form a
4- to 10-membered heterccyelyl comprising 1-4 hetercatoms selected from N, O, and S,
optionally substituted with one or more Cig alkyl, Crs alkenyl, (o alkynyl, halogen, -CN, -OH,
or -NH».
[00565] In some embodiments, two Ri1 together with the atom to which they are attached form a
4-membered heterocyelyl comprising 1-4 heteroatoms selected from N, O, and 8, optionally
substituted with one or more Ci.s alkyl, Crs alkenyl, Crs alkynyl, halogen, -CN, -OH, or -WNH;.
[00566] To some embodiments, two Riy together with the atom to which they are attached form a
S-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, optionally
substituted with one or more Cis alkyl, Cog alkenyl, Cos alkynyl, halogen, ~-CN, -OH, or -NHa.
[00367] In some embodiments, two Rii together with the atom to which they are attached form a
t-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, optionally
substituted with one or more Ci alkyl, Cos alkenyl, Cos alkynyl, balogen, -CN, ~OH, or -NH».
[00568] Tn some embaodiments, two Ryy together with the atom to which they are attached form a
7-membered heterocyely! comprising 1-4 heterpatoms selected from N, O, and S, optionally
substituted with one or more Cis alkyl, Cog alkenyl, Cos alkynyl, halogen, ~-CN, -OH, or -NHz.
[00569] In some embodiments, two Ry together with the atom to which they are attached form a
3-membered heterocyclyl compriaing 1-4 hetercatoms selected from N, O, and §, optionally
substituted with one or more {15 alkyl, Cos altkenvil, Co alkynyl, halogen, -CN, -OH, or -NH».
(00570} In some embodiments, fwo Ri1 together with the atom to which they are attached form a
9-membered heterocyelyl comprising 1-4 heterpatoms selected from N, O, and 8, optionally
substituted with one or more Ci.s alkyl, Cas alkenyl, Cos alkynyl, halogen, -CN, -OH, or -NHy.
[00571] In some embodiments, two Rii together with the atom to which they are attached form a
10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, optionally
substituted with one or more Ci6 alkyl, Cas alkenyl, Cr.s alkynyl, halogen, -CN, -OH, or -NH».
[00572] In some embodiments, two Ri: together with the atom to which they are attached form a
4- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S,
substituted with one or more Cis alkyl, Cos alkenyl, Cos alkynyl, halogen, -CN, ~OH, or -NHa.
(005731 In some embaodiments, two Rii together with the atom to which they are attached form a
4-membered heterocyelyl comprising 1-4 heteroatoms selected from N, O, and S, substituted
with one or more Cig alkyl, Cre alkenyl, Cig alkynyl, halogen, -CN, -OH, or -NHs.
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[00574] In some embodiments, two Riy together with the atom to which they are attached form a
S-membered heterocycly! comprising 1-4 heteroatoms selected from N, O, and S, substituted
with one or more Cr.s alkyl, Cr alkenyl, (o alkynyl, halogen, -CN, -OH, or -NH;.

[00575] In some embodiments, two Ri: together with the atom to which they are attached form a
6-membered heterocyclyl comprising 1-4 hetercatoms selected from N, O, and S, substituted
with one or more Ci.¢ alkyl, Ca¢ alkenyl, Cr6 alkynyl, halogen, -CN, -OH, or -NH;,

[00576] In some embodiments, two Ri: together with the atom to which they are attached form a
T-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 5, substituted
with one or more Ci.s alkyl, Crs alkenyl, Cos alkynyl, halogen, -CN, -OH, or -NH;.

[00577] Tn some embaodiments, two Ryt together with the atorn to which they are attached forma
8-membered heterocyelyl corprising 1-4 heteroatoms selected frora N, O, and S, substitutex
with one or more Cig alkyl, Cre alkenyl, Cig alkynyl, halogen, -CN, -OH, or -NHs.

[00378] In some embodiments, two Ry together with the atom to which they are attached form a
S-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 5, substituted
with one or more Ci alkyl, Caos alkenyl, Crs alkynyl, halogen, -ON, -0OH, or -NHa.

[00579] In some embodiments, two Riy together with the atom to which they are attached form a
10-membered heterocyclyl comprising 1-4 beteroatoms selected from N, §, and S, substituted
with one or more Crs alkyl, o alkenyl, Cos alkynyl, halogen, -CN, -OH, or -NH:z.

[005801 In some embodiments, two Ry together with the atom to which they are attached forma
4- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8.

[00581] In some embodiments, two Ry together with the atom to which they are atiached form a
4-membered heterocyclyl comprising 1-4 hetercatoms selected from N, (&, and §.

[003582] In some embodiments, two Rii together with the atom to which they are attached form a
S-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S,

[00583] In some embodiments, two Ry together with the atom to which they are attached form a
6-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and §.

[00584] In some embodiments, two Riy together with the atom to which they are attached form a
7-membered heterocycely! comprising 1-4 hetercatoms selected from N, O, and S.

{00585 In some embodiments, two Ry together with the atom to which they are attached form a

8-membered heterocyely] comprising 1-4 hetercatoms selected from N, G, and S,
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[00586] In some embodiments, two Riy together with the atom to which they are attached form a
9-membered heterocyelyl comprising 1-4 heterpatoms selected from N, O, and 8.
[00587] In some embodiments, two Rig together with the atom to which they are attached form a
10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, §, and S.
[00588] In some embodiments, two Ri1 together with the atom to which they are attached form a
S- to 19-membered hetercaryl comprising 1-4 hetercatoms selected from N, O, and S, optionally
substituted with one or more Ci.s alkyl, Crs alkenyl, Crs alkynyl, halogen, -CN, -OH, or -WNH;.
[00589] Tu some embodiments, two Riy together with the atom to which they are attached form a
3-membered heteroary! comprising 1-4 heteroatoms selected from N, O, and 8, optionally
substituted with one or more Cis alkyl, Cog alkenyl, Cos alkynyl, halogen, ~-CN, -OH, or -NHa.
[00390] In some embodiments, two Rii together with the atom to which they are attached form a
t-membered heteroaryl coraprising 1-4 heteroatoms selected from N, O, and S, optionally
substituted with one or more Ci.s alkyl, Cos alkenyl, Cos alkynyl, halogen, -CN, ~-OH, or -NH).
[00591] Tn some embaodiments, two Ryy together with the atom to which they are attached form a
7-membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and §, optionally
substituted with one or more Cius alkyl, Cus alkenyl, Cos alkynyl, halogen, ~-CN, -OH, or -NH,.
[00592] In some embodiments, two Ry together with the atom to which they are attached form a
B-membered heteroary! comprising 1-4 heteroatoms selected from N, O, and S, optionally
substituted with one or more {15 alkyl, Cos altkenvil, Co alkynyl, halogen, -CN, -OH, or -NH».
[00593] In some embodiments, two Riy together with the atom to which they are attached form a
9-membered hetercaryl comprising 1-4 hetercatoms selected from N, G, and §, optionally
substituted with one or more Ci.s alkyl, Cas alkenyl, Cos alkynyl, halogen, -CN, -OH, or -NHy.
[00594] In some embodiments, two R together with the atom to which they are attached form a
10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, optionally
substituted with one or more Ci6 alkyl, Cas alkenyl, Cr.s alkynyl, halogen, -CN, -OH, or -NH».
[00595] In some embodiments, two Ri: together with the atom to which they are attached form a
5- 1o 10-membered hetercaryl comprising 1-4 hetercatoms selected from N, O, and S, substituted
with oue or more Cis alkyl, Cos alkenyl, Cos alkynyl, halogen, -CN, -OH, or -NHz.
[00596] In some embodiments, two Ry together with the atom to which they are attached form a
S-membered heteroaryvl comprising 1-4 heteroatoms selected from N, O, and 8, substituted with
one or more Cie alkyl, Cos alkenyl, Crws alkynyl, halogen, -CN, -GH, or -NH,.
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[00597] In some embodiments, two Riy together with the atom to which they are attached form a
6-membered hetercaryl comprising 1-4 hetercatoms selected from N, 0, and §, substituted with
one or more . altkyl, Cus alkenyl, Crs alkynyl, halogen, -CN, -OH, or -NHz.

[00598] In some embodiments, two R together with the atom to which they are attached form a
7-membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and 8, substituted with
one or more Cis alkyl, Cos alkenyl, Crs alkynyl, halogen, -CN, -OH, or -NH,.

[00599] In some embodiments, two Ri: together with the atom to which they are attached form a
B-membered heteroary! comprising 1-4 hetercatoms selected from N, O, and S, substituted with
one or more Ci.e alkyl, Cas alkenyl, Cas alkynyl, halogen, -CN, -OH, or -NH..

(006001 In some embodiments, two Ry together with the atom to which they are attached form a
9-membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and 8, substituted with
one or more Crs alkyl, Coss alkenyl, Cos alkynyl, halogen, -CN, -OH, or -NH,.

[00601] In some embodiments, two Ry together with the atom to which they are attached form a
10-membered heteroary] comprising 1-4 hetercatoms selected from N, O, and S, substituted with
one or more Cyg alkyl, Cos alkenyl, Cos alkynyl, halogen, -CN, -OH, or -NH..

[00602] In some embodiments, two Riy together with the atom to which they are attached form a

5- to 10-membered hetercaryl comprising 1-4 heteroatoms selected from N, G, and §.

006031 In some embodiments, two Ry together with the atom to which they are attached forma
S-membered hetersaryl comprising 1-4 hetercatoms selected from N, O, and 8.

[00604] In some embodiments, two Riy together with the atom to which they are attached form a
6-membered heterparyl comprising 1-4 heteroatoms selected from N, O, and 8.

[00605] In some embodiments, two Rii together with the atom to which they are attached form a
7-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8.

[00606] In some embodiments, two Ri1 together with the atom to which they are attached form a
8-membered heteroary! comprising 1-4 hetercatoms selected from N, O, and 8.

[00607] In some embodiments, two Ri: together with the atom to which they are attached form a
S-memhered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S.

00608} In some embodiments, two Rt together with the atom to which they are attached form a
10-membered heteroary! comprising 1-4 heteroatoms selected from N, O, and S.

[00609] In some embodiments, two Rii together with the atom to which they are attached form a
4- to 10-membered heterocycelyl comprising 1-4 hetercatoms selected from N, O, and 8,
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optionally substituted with one or more Cig alkyl, Crs alkenyl, (o alkynyl, halogen, -CN, -OH,
or -NHa.

[00610] In some embodiments, two Riy together with the atom to which they are attached form a
4- to 10-membered hetercoyelyl comprising 1-4 hetercatoms selected from N, O, and S,
substituted with one or more Ci.s alkyl, Cos alkenyl, Cos alkynyl, halogen, -CN, -OH, or -NH;.
(00611} In some embodiments, each n, m, and p is independently 0 or 1. In some embodiments,
each n, m, and p is independently 0. In some embodiments, each n, m, and p 13 independently 1.
[00612] Tn some embodiments, n 18 0 or 1. Tn some embodiments, 0 15 0. To some embodiments,
nis 1.

[00613] In some embodiments, m 1s 0 or 1. In some embodiments, m s 0. In some embodiments,
nis k.

[00614] Tn some embaodiments, p is § or 1. In some embodiments, p is 0. To some embodiments,
pis

[00615] In some embodiments, t1s 1, 2, or 3. In some embodiments, tis 1. In some
ermnbodiments, tis 2. In some embodiments, t1s 3.

[006161 In some embodiments, uis 0, 1, 2, or 3. In some embodiments, u1s 0. In some
embodiments, uis 1. In some embodiments, u 18 2. In some embodiments, uis 3.

(006171 In some embodiments, when Rs and Re together with the atoms to which they are

N R
Y \Y/‘\/;({]

attached form a heterocyclyl or heteroarvl, A is not phenyl, W # , OF

R

v

R
N

[00618] In some embodiments, when Rs and Re together with the atoms to which they are

attached form a heterocyclyl or heteroaryl, A is not phenvl
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[00619] In some embeodiments, when Rs and Rs together with the atoms to which they are

N R

o6
J ¥
\N # or

attached form a heterocyclyl or heteroarvl, A is not

;\5&# - %Rx
N

[00620] In some embodiments, when Rs and Rs together with the atoms to which they are

Ry

Rx

5
N

attached form a heterocyciyl or heteroaryl, A 1s not

[00621] In some embodiments, when Rs and Re together with the atoms to which they are

Ky

_

R

12
attached form a heterocyclyl or heteroaryl, A is not S

[00622] In some embodiments, when Rs and Rg together with the atoms to which they are

attached form a heterocyclyl or heteroarvl, A is

[00623] In some embodiments, the compound 1s of Formula (I-a) or (I-b}:

A
k;t/
v (i-a}, or
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z—7

o @(\/’ e
RE\/\\V)J\N/\
Yy

:e/\\/ N

rd

’ (I-b)
or a pharmaceutically acceptable prodrug, solvate, enantiomer, sterecisomer, tautomer, or salt
thereof.
[00624] In some embodiments, the compound 15 of Formula (I-a) or a pharmaceutically
acceptable prodrug, solvate, enantiomer, sterecisomer, tautomer, or salt thereof,
[00625] Tn some embaodiments, the compound s of Formula (I-b) or a pharmaceutically
acceptable prodrug, solvate, enantiomer, sterecisomer, tautomer, or salt thereof,

[00626] Tn some embaodiments, the compound is of Formula (I-¢), (-d), or (I-e}:

Rs

= ’\,\,/N\\,/RS

{I-c),
Sy - {I-d), or
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or a pharmaceutically acceptable prodrug, solvate, enantiomer, sterecisomer, tautomer, or salt
thereof.

(006271 In some embodiments, the compound is of Formula (I-¢} or a pharmacentically
acceptable prodrug, solvate, enantiomer, sterecisomer, tautomer, or salt thereof,

[00628] In some embaodiments, the compound s of Formula (I-d) or a pharmaceutically
acceptable prodrug, solvate, enantiomer, sterecisomer, tautomer, or salt thereof

[00629] In some embodiments, the compound s of Formula (I-e) or a pharmaceutically
acceptable prodrug, solvate, enantiomer, sterecisomer, tautomer, or salt thereof

[00630] Tn some embaodiments, the compound s of Formula (I-a”) or {I-b7):

Ry
RN

Rx

{I-a"), or
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R

lis
o /Y\/NVRS

Cpreeee

(1-b")

or a pharmaceutically acceptable prodrug, solvate, enantiomer, sterecisomer, tautomer, or salt
thergof,

[00631] In some embodiments, the compound 15 of Formula (I-a”) or a pharmaceutically
acceptable prodrug, solvate, enantiomer, steresisomer, tautomer, or salt thereof.

[00632] In some embodiments, the compound s of Formula (I-b’} or a pharmaceutically
acceptable prodrug, solvate, enantiomer, stereoisomer, tautomer, or salf thereof

[00633] In some embodiments, the compound 15 of Formuia (Il-a):
Re

O

\

(ii-a)
or a pharmaceutically acceptable prodrug, solvate, enantioruer, sterecisomner, tautomer, or salt
thereof.
[00634] In some embodiments, the compound 1s of Formula (II-a) or a pharmaceutically
acceptable prodrug, solvate, enantiomer, stereoisomer, tautomer, or salt thereof

[00635] In some embodiments, the compound 18 of Formula (Hi-a™):
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Rs

)

| o & | AT
|

o A\f”//\w

(Il-a’)

or a pharmaceutically acceptable prodrug, solvate, enantiomer, sterecisomer, tautomer, or salt
thereof.

[00636] In some embodiments, the compound is of Formula (I1-a7} or a pharmaceutically
acceptable prodrug, solvate, enantiomer, stereoisomer, tautomer, or salt thereof.

(006371 It 1s understood that, for a compound of any of the Formulae disclosed herein, A, Rx,
Ryv, Ry, B2, Rs, Ba, Rs, Be, Ry, Bs, Ro, Ryo, Rus, n, m, p, €, and u can each be, where applicable,
selected from the groups described herein, and any group described herein for any of A, Bx, Ry,
Ri, Bz, R, Ry, Rs, Re, B7, Rs, R, Rup, By, v, m, p, £, and u can be combined, where applicable,
with any group described herein for one or more of the remainder of A, Bx, Ry, Ry, B2, Rs, Ry,
Rs, By, Ry, Bs, Ro, Bug, Rus, n, my p, ¢, and u.

[00638] Tn some embaodiments, the compound ts selected from the compounds described
Table | and prodrugs and pharmaceutically acceptable salts thereof.

[00639] In some embodiments, the compound s selected from the compounds described 1o
Table 1 and pharmaceutically acceptable salts thereof.

[006401 In some embaodiments, the compound 18 selected from the prodrugs of compounds
described in Table 1 and pharmaceutically acceptable salts thereof

[00641] In some embodiments, the compound 1s selected from the compounds described in

Table 1.
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[00642] The present disclosure also encompasses compounds of the disclosure as defined herein
which comprise one or more isotopic substitutions.

[00643] In scme aspects, the present disclosure provides a compound being an isctopic
derivative {(e.g., isotopically labeled compound) of any one of the compounds of the Formulae
disclosed herein.

006447 In some embodiments, the compound 1s an isotopic derivative of any one of the
compounds described in Table 1 and prodrugs and pharmaceutically acceptable salts thereof.
[00645] In some emnbodiments, the compound is an isotopic derivative of any one of the
compounds described in Table 1 and pharmaceutically acceptable salts thereof

[00646] In some embodiments, the compound 1s an isotopic derivative of any one of prodrugs of
the compounds described in Table 1 and pharmaceutically acceptable salts thereof

[00647] In some embodiments, the compound is an isotopic derivative of any one of the
compounds described in Table 1.

[00648] It 1s understood that the isotopic derivative can be prepared using any of a variety of art-
recognized techniques. For example, the isotopic derivative can generally be prepared by
carrying out the procedures disclosed in the Schemes and/or in the Examples described herein,
by substituting an isotopically labeled reagent for a non-isotopically labeled reagent.

[00649] In some embodiments, the 1sotopic derivative 15 a deuterium labeled compound.

[00630] In some embodiments, the isotopic dertvative is a deuterium labeled compound of any

one of the compounds of the Formulae disclosed herein.
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[00651] In some embeodiments, the compound 1s a deuterium labeled compound of any one of
the compounds described in Table 1 and prodrugs and pharmaceutically acceptable salts thereof.
[00652] In some embodiments, the compound is a deuteriom labeled compound of any one of
the compounds described in Table 1 and pharmaceutically acceptable salts thereof.

[00633] In some embodiments, the compound is a deuterium labeled compound of any one of
the prodrugs of the compounds described in Table 1 and pharmaceutically acceptable salts
thereof.

[00654] Tn some embodiments, the compound s a deutertum labeled compound of any one of
the compounds described in Table 1.

[006551 It is understood that the deuterium labeled compound comprises a deuterium atom
having an abundance of deuterium that is substantially greater than the natural abundance of
deuterium, which 1s 0.015%.

[00656] In some embodiments, the deuterium labeled compound has a deuterium enrichment
factor for each deuterium atom of at least 3500 (52.5% deuterium incorporation at each
deuterium atom), at least 4000 (60% deuterium incorporation), at least 4500 (67.3% deuternum
mcorporation), at least 5000 (75% deuterium), at least S5O0 (82.5% deuterium jncorporation), at
ieast 6000 (90% deuterium mcorporation), at least 6333.3 (95% deuterium incorporation), at
ieast 6466.7 (97% deuterium ncorporation), at least 6600 (99% deuterium incorporation}, or at
ieast 6633.3 (99.5% deuterium incorporation). As used herein, the term “deuterium enrichment
factor” means the ratic between the deuterrum abundance and the natural abundance of a
deuterium.

[00657% It 1s understood that the deutertum fabeled compound can be prepared using any of a
varigty of art-recognized technigues. For example, the deuterium labeled compound can
generally be prepared by carrying out the procedures disclosed in the Schemes and/or in the
Examples described herein, by substituting a deuterium labeled reagent for a non-deuterium
labeled reagent.

(006581 A compound of the invention or a pharmaceutically acceptable salt or solvate thereof
that contains the aforementioned deuterium atom(s) 1s within the scope of the ravention. Further,
substitution with deuterium {i.e., °H) may afford certain therapeutic advantages resulting from
greater metabolic stability, e.g., increased in vivo half-life or reduced dosage requirernents,
[00659] In some embaodiments, the compound is a I*F labeled compound.
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[00660] In some embodiments, the compound is a 1>’ labeled compound, a **I labeled
compound, a ‘2’1 labeled compound, a **1 labeled compound, a **'1 labeled compound, a "I
labeled compound, or any combination thereof.

[00661] In some embodiments, the compound is a 'S labeled compound, a ™S labeled
compound, a S labeled compound, a *°S labeled compound, or any combination thereof,
[00662] It 1s understood that the 'SF 12 124y 129 129 By 1357 38 345 338 and/or *°S labeled
compound, can be prepared using any of a variety of art-recognized technigues. For example, the
deuterium labeled compound can generally be prepared by carrying out the procedures disclosed
in the Schemes and/or in the Examples described herein, by substituting a *F, '2°L, 124, 1291 1271
1317, 1357, 38, %8, 38 and/or *°S labeled reagent for a non-isotope labeled reagent.

[00663] A compound of the invention or a pharmaceutically acceptable salt or solvate thereof
that contains one or more of the aforementioned '¥F, 127, 1247 127 1297 13y 1397 38 348 3%, and
S atom(s) is within the scope of the invention. Further, substitution with isotope (e.z,, '°F, 11,
124y 1257 1297 130y 135y 3G 348 39 and/or Y°8) may afford certain therapeutic advantages
resulting from greater metabolic stabifity, e.g., ncreased in vivo half-life or reduced dosage
requirements.

Definitions

006641 Unless stherwise stated, the following terms used in the specification and claims have
the meanings set out below.

[00665] As use herein, the phrase “compound of the disclosure” refers to those compounds
which are disclosed herein, both generically and specifically.

[00666} For the avoidance of doubt it is to be understood that, where 1n this specification a group
is qualified by “described herein”, the said group encompasses the first occurring and broadest
definition as well as each and all of the particular definutions for that group.

[00667] The varicus functional groups and substituents making up the compounds of any of the
Formulae disclosed herein are typically chosen such that the molecular weight of the compound
does not exceed 1000 daltons. More usually, the molecular weight of the compound will be less
than 900, for example less than 800, or less than 750, or less than 700, or less than 650 daltons.
More conveniently, the molecular weight s less than 600 and, for example, 15 550 dalions or

less.

[
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(00668} As used herein, “alkyl”, “Cy, o, U3, Ca, Cs or Cs alkyl”, “Ci1-Cs alkyl”, or “Cy-s alkyl”
is intended to include Ci, Cg, Cs, C4, Cs or Ce straight chain (linear) saturated aliphatic
hydrocarbon groups and s, Cs, Cs or Cg branched saturated aliphatic hydrocarbon groups. For
example, C,-C; atkyl 13 intends to inctude C,, C,, C,, C,, €5 and C; alkyl groups. Examples of
alkyl include, moieties having from one to six carbon atoms, such as, but not limited to, methyl,
ethyl, n-propyl, i-propvl, n-butyl, s-butyl, t-butyl, n-pentyl, t-pentyl, or n-hexyl. In some
embodiments, a straight chain or branched alky! has six or fewer carbon atoms {e.g., £1-Cs for
straight chain, {3-Cs for branched chain), and in another embodiment, a straight chain or
branched alkyl has four or fewer carbon atoms.

(006691 As used herein, the term “optionally substituted alky!” refers to unsubstituted alkyl or
alkyl having designated substituents replacing one or more hydrogen atoms on one or more
carbons of the hydrocarbon backbone. Such substituents can imclude, for example, halogen,
hvdroxyl, alkylcarbonyloxy, arvlcarbonyioxy, alkoxyearbonyloxy, aryloxycarbonyloxy,
carboxvlate, alkylcarbonyl, arylcarbonyl, alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl,
diatkylaminocarbonyl, alkylthiocarbonyl, alkoxyl, phosphate, phosphonato, phosphinato, amino
(including alkylamine, dialkylamino, arylamino, diarylamino and alkylarylammo), acylamine
{including alkylcarbonylamino, arylcarbonylamino, carbamoyl and urerdo), amidino, imino,
sulphhydryl, alkyithio, arvithio, thiscarboxvlate, sulphates, alkyisulphinyl, sulphonato,
sufphamoyl, sulphonamido, nitro, triflucromethyl, cyano, azido, heterocyelyl, alkylaryl, oran
aromatic or heteroaromatic moiety.

[00670] As used herein, the term “alkeny!” includes unsaturated aliphatic groups analogous in
iength and possible substitution to the alkyls described above, but that contain at least one double
bond. For example, the term “alkeny!” includes straight chain alkeny! groups {e.g., ethenyl,
propenvi, butenyl, pentenyl, hexenyl, heptenyl, octenyl, nonenyl, decenyl), and branched alkeny!
groups. In certain embodiments, a straight chain or branched alkeny! group has six or fewer
carbon atoms in tts backbone {e.g., C3-Cs for straight chain, {5-Cs for branched chain). The term
“C2-Cs” includes alkeny! groups containing two to six carbon atoms. The term “Cs-Cs” includes
alkenyl groups containing three to six carbon ators.

(006711 As used herein, the term “optionally substituted alkenyl” refers to unsubstituted alkenyl
or alkeny! having designated substituents replacing one or roore hydrogen atoras on one or roore
hydrocarbon backbone carbon atoms. Such substituents can include, for example, halogen,
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hydroxyl, alkylcarbonyloxy, arylecarbonyioxy, atkoxycarbonyloxy, aryloxyearbonyloxy,
carboxylate, alkylcarbonyl, aryicarbonyl, alkoxyearbonyl, ammocarbonyl, alkviaminocarbonyl,
diatkylaminocarbonyl, alkylthiocarbonyl, alkoxyl, phosphate, phosphonato, phosphinato, amino
{including alkylaminoe, dialkylamino, arylamine, diarylamino and alkylarylamino)}, acylamino
{including alkyicarbonylamino, arvicarbonylamine, carbamoy! and ureido}, amidino, tmine,
sulphhydryl, alkylthio, arvithio, thiocarboxylate, sulphates, alkylsulphinyl, sulphonato,
sulphamoyl, sulphonamido, nitro, trifluoromethyl, cyano, heterocyelyl, alkvlaryl, or an aromatic
or heteroaromatic moiety.

[O06721 As used herein, the term “alkyny!” includes unsaturated aliphatic groups analogous in
fength and possible substitution to the alkyls described above, but which contan at least one
triple bond. For example, “alkyoyl” includes straight chan alkynyl groups (e.g., ethynyl,
propynyl, butvoyl, pentynyl, hexyoyl, heptynyl, octynyl, nonynyl, decynvl), and branched
alkyoyi groups. To certain embodiments, a straight chan or branched alkyoyvl group has six or
fewer carbon atoms in its backbone {e.g., C2-Ce for straight chain, Cs-Cs for branched chain).
The term “Cr-Cs” mcludes alkynyl groups containing two to six carbon atoms. The term “Cs-{s”
meludes altkyny! groups containimg three to six carbon atoms.

[006731 As used herein, the term “optionally substituted alkynyl” refers o unsubstituted alkynyl
or alkynyl having designated substituents replacing one or more hydrogen atoms on one or more
hydrocarbon backbone carbon atoms. Such substituents can include, for example, halogen,
hydroxyl, alkyicarbonyloxy, arylearbonvloxy, alkoxycarbonyloxy, aryloxvearbonyloxy,
carboxylate, atkylearbonyl, arylcarbonyl, alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl,
diatkylaminocarbonyl, alkyithiocarbonyl, alkoxyl, phosphate, phosphonato, phosphinato, amino
{including alkylamine, dialkylamino, arylamine, diarylamino and alkylarylamino}, acylamino
{including alkylcarbonylamino, arvicarbonylaminoe, carbamoy! and ureido}, amidino, tmine,
sulphhydryl, alkylthio, arvithio, thiocarboxylate, sulphates, alkylsulphinyl, sulphonato,
sulphamoyl, sulphonamido, nitro, trifluoromethyl, cyano, azido, heterocyclyl, alkvlaryl, or an
aromatic or heteroaromatic moiety.

006747 Other optionally substituted moieties {such as optionally substituted cycloalkyl,
heterocycloalkyl, aryl, or heteroaryl) include both the unsubstituted moieties and the moteties

having one or more of the designated substituents. For example, substituted heterocycloalkyl
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includes those substituted with one or more alkyl groups, such as 2,2,6,6-tetramethyl-piperidinyl
and 2,26 6-tetramethyi-1,23 6-tetrahvdropyridinyl.

[00675] As used herein, the term “cycloalkvl” refers to a saturated hydrocarbon monocyelic or
polycyclic (e.g., fused, bridged, or spiro rings} system having 3 to 30 carbon atoms {e.g., T5-Cn2
{or 512}, Ca-Cio{or Caap), or Ca-C (or Cas)). Examples of cycloalkyl include, but are not
himited to, cyclopropyl, cvelobutyl, cyclopentyl, cvelohexyl, evcloheptyl, cyclooctyl, 1,2,3 4-
tetrahvdronaphthalenyl, and adamantyl.

[00676] As used herein, the term “heterocycloalkyl” or “heterocyclyl” refers to a saturated or
parttally unsaturated 3-8 memberad monocychic, 7-12 membered bicvehic (fused, bridged, or
spiro rings), or 11-14 membered tricychic ring svstern (fused, bridged, or spiro rings) having one
or more heteroatoms (suchas O, N, 8§, P, or Se), e.g. L ori-Zor 1-3ort-4dor 1-50r1-6
heteroatoms, ore.g., 1, 2, 3, 4, 5, or 6 heteroatoms, independently selected from the group
consisting of nitrogen, oxvgen and suiphur, unless specified otherwise. Examples of
heterocycloalkyl groups 1nclude, but are not hmited to, piperidimyl, piperazinyi, pyrrohidinyl,
dioxanyi, tetrahydrofuranyl, isoindolinyl, indolinyl, mmidazolidinyl, pyrazohidiny], oxazohidinyl,
isoxazolidinyl, triazolidinyl, oxiranyl, azetidinyl, oxetanyl, thietanyl, 1,2,3,6-tetrahydropynidinyl,
tetrahy dropyranyl, dibydropyranyl, pyranyl, morpholinyl, tetrahydrothiopyranyl, 1,4-diazepanyi,
1, 4-oxazepanyl, 2-oxa-S-azabicyelo[2. 2 1 theptanyl, 2, S-diazabicyclo]{2.2. 1]heptanyl, 2-oxa-6~
azaspiro{3.3lheptanyi, 2, 6-diaraspiro[3 3lheptanyvi, 1,4-dioxa-8-azaspirof4. Sidecanyl, 1,4~
dioxaspiro{4 5ldecanyl, 1-oxaspiro{4 S)decanyi, 1-azaspirof4 S]ldecanvi, 3'H-spiro[cyclohexane-
1,1-1sobenzofuran}-yl, 7H-spirofcyclohexane-1,5'-furo[3 4-blpyridin}-yl, 3'H-
spirofcyclohexane-1,1'-furo[3 4-clpyridin-yl, 3-azabicyclo[3.1.0lhexanyl, 3-
azabicyclof3.1.0fhexan-3-y1, 1,4,5 6-tetrahydropyrrolof3,4-clpyrazolyl, 3,4,5,6,7,8-
hexahydropyridof4,3-dlpyrimidinyl, 4,5,6,7-tetrahydro-1H-pyrazolo[3 4-clpyridinyl, 5,6,7 8-
tetrahydropyrido{4,3-dipyrimidinyl, 2-azaspiro[3.3Theptanyl, 2-methyi-2-azaspiro[3. 3 theptanyl,
2-azaspirol3 Sinonanyl, Z-methyl-Z-azaspire{3. Slnonanyl, 2-azaspire[4.5}decanyl, 2-methyl-2-
azaspiro[4.5]decanyl, 2-oxa-azaspiro[3 4]octanyl, 2-oxa-azaspiro{3 4loctan-6-vl, and the like In
the case of multicyclic heterocycloalkyl, only one of the rings 1o the heterocycloalky] needs to be
non-aromatic {e.g., 4,56, 7-tetrahydrobenzof chisoxazolyl).

[006771 As used herein, the term “aryl” includes groups with aromaticity, including
“conjugated,” or multicychic systems with one or more aromatic rings and do not contain any
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heteroatom in the ring structure. The term aryl includes both monovalent species and divalent
species. Examples of arvl groups include, but are not limited to, phenyl, biphenyl, naphthyi and
the like. Convemtently, an arvl is phenyl

[00678] As used herein, the term “heteroaryl” is intended to inchude a stable 5-, 6-, or 7-
membered monocychic or 7-, 8, 9-, 10-, 11~ or 12-membered bicyclic aromatic heterocycelic ring
which consists of carbon atoms and one or more hetercatoms, e.g., Tor 1-2 or 1-3 or 1-4 or 1-5
or 1-6 heteroatoms, or e.g. | 1,2, 3, 4, 5, or & heteroatoms, independently selected from the group
consisting of nitrogen, oxygen and suiphur, The mtrogen atora may be substituted or
unsubstituted (7.e., N or NR wherein R is H or other substituents, as defined). The nitrogen and
sulphur heteroatoms may optionally be oxidised (i.e., N—O and S(O)p, where p=10or 2} Itis to
be noted that total number of S and O atoms in the aromatic heterocyclyl is not more than 1.
Examples of heteroarvi groups include pyrrole, furan, thiophene, thiazole, isothiazole, imidazole,
triazole, tetrazole, pyrazole, oxazole, isoxazole, pyridine, pyrazine, pyridazine, pyrimidine, and
the like. Hetercary! groups can also be fused or bridged with alicyclic or heterocyclic rings,
which are not aromatic so as to form a multicychic system {e.g., 4.5,6,7-
tetrahydrobenzofclisoxazolyl}.

[00679] Furthermore, the terms “aryl” and “heteroaryl” include multicvelic aryl and hetercaryl
groups, €.g., tricyclic, bicyele, e.g., naphthalene, benzoxazole, benzodioxazole, benzothiazole,
benzoimidazole, benzothiophene, quinoline, 1soquincline, naphthrydine, jndole, benzofuran,
purine, benzofuran, deazapurine, indolizine.

[00680] The cycloalkyl, heterocyclyl, arvi, or heteroaryl ring can be substituted at one or more
ring positions {e.g., the ring-forming carbon or heteroatom such as N} with sach substituents as
described above, for example, alkyl alkenvl, alkynyl, halogen, hydroxyl, atkoxy,
alkylcarbonyloxy, arylcarbonyioxy, alkoxycarbonyioxy, aryloxycarbonyloxy, carboxylate,
alkylcarbonyl, alkylaminocarbonyl, aralkylaminocarbonyl, alkenylaminocarbonyl, altkyicarbonyi,
arylcarbonyl, aralkylcarbonyl, alkenvicarbonyl, alkoxycarbonyl, aminocarbonyl,
alkylthiocarbonyl, phosphate, phosphonato, phosphinato, amine (including alkylamino,
dialkylamino, arylamine, diarylamino and alkyvlarylamine}, acylamino (including
alkylcarbonylamino, arylcarbonylaminoe, carbamoy! and ureido), amidinoe, iming, sulphhydryl,
alkyithio, arvithio, thiocarboxylate, sulphates, alkyisulphinyl, sulphonato, sulphamoyl,
sulphonamido, nitro, trifluoromethyl, cvano, azido, heterocyelyl, alkylary, or an aromatic or
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heteroaromatic moiety. Aryl and heteroarvl groups can also be fused or bridged with alicyelic or
heterocyclic rings, which are not aromatic so as to form a multicyclic system (e.g., tetralin,
methylenedioxyphenyt such as benzo[djf1,3]dioxole-5-y1).

[00681] As used herein, the term “substituted,” means that any one or more hydrogen atoms on
the designated atom is replaced with a selection from the indicated groups, provided that the
designated atom’s normal valency is not exceeded, and that the substitution results in a stable
compound. When a substituent is oxo or keto (7.e., =0), then 2 hydrogen atoms on the atom are
replaced. Keto substituents are not present on aromatic moieties. Ring double bounds, as used
herein, are double bonds that are formed between two adjacent ring atoms {e.g., C=C, C=N or
N=N}. “Stable compound” and “stable structure” are meant to indicate a compound that is
sufficiently robust to survive isolation to a useful degree of purity from a reaction mixture, and
formulation into an efficacious therapeutic agent.

[00682] When a bond to a substituent 1s shown to ¢ross a bond connecting two atoms in a ring,
then such substituent may be bonded to any atom in the ring. When a substituent is histed without
mdicating the atom via which such substituent is bonded to the rest of the compound of a given
formula, then such substituent may be bonded via any atom in such formula. Combimations of
substituents and/or variables are permussible, but only if such combinations result in stable
compounds.

[006831 When any variable (e.g., R) occurs more than one time in any constituent or formula for
a compound, its definition at each occurrence is independent of its definition at every other
occurrence. Thus, for example, if a group is shown to be substituted with 0-2 R moteties, then
the group may optionally be substituted with up to two R moleties and R at each occurrence 1s
selected mdependenily from the definition of R Also, combinations of substituents and/or
variables are permissible, but only if such combinations result in stable compounds.

[00684] As used herein, the term “hydroxy” or “hydroxy!” includes groups with an -OH or -0,
[00685] As used herein, the term “hale” or “halogen” refers to fluore, chloro, bromo and iodo.
(006861 The term “haloalky!” or “haloalkoxyl” refers to an alkyl or alkoxyl substituted with one
or more halogen atoms.

(006871 As used herein, the term “optionally substituted haloalkyl” refers to unsubstituted
haloalkyl having designated substituents replacing one or more hydrogen atoms on one or more
hydrocarbon backbone carbon atoms. Such substituents can include, for example, hydroxyl,
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alkylcarbonyloxy, arylcarbonylioxy, alkoxyearbonyloxy, aryloxycarbonyloxy, carboxylate,
alkvlcarbonyl, arylcarbonyl, alkoxycarbonyl, aminccarbonyl, alkylaminocarbonyl,
diatkylaminocarbonyl, alkylthiocarbonyl, alkoxyl, phosphate, phosphonato, phosphinato, amino
{including alkylaminoe, dialkylamino, arylamine, diarylamino and alkylarylamino)}, acylamino
{including alkyicarbonylamino, arvicarbonylamine, carbamoy! and ureido}, amidino, tmine,
sulphhydryl, alkylthio, arvithio, thiocarboxylate, sulphates, alkylsulphinyl, sulphonato,
sulphamoyl, sulphonamido, nitro, trifluoromethyl, cyano, azido, heterocyclyl, alkvlaryl, or an
aromatic or heteroaromatic moiety.

[OOG8ET As used herein, the term “alkoxy” or “alkoxyl” includes substituted and unsubstituted
alkyl groups covalently linked to an oxygen atom. Examples of alkoxy groups or alkoxyl radicals
include, but are not Hmited to, methoxy, ethoxy, isopropyloxy, propoxy, butoxy and pentoxy
groups. Examples of substituted alkoxy groups include halogenated alkoxy groups. The alkoxy
groups can be substituted with groups such as halogen, hydroxyl, alkylcarbonyloxy,
arylearbonylioxy, alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate, alkylcarbonyl,
arylcarbonyl, alkoxycarbonyl, aminocarbounyl, alkylaminocarbonyl, dialkylaminocarbonyl,
alkylthiocarbonyl, alkoxyl, phosphate, phosphonato, phosphinato, amino {including alkylamino,
diatkylammno, arylamino, diarylamino, and alkylarylamino), acylammo (including
alkylcarbonylammo, arylcarbonvlamine, carbamoy! and ureido), amudino, iming, sulphhydryl,
alkyithio, arvithio, thiocarboxylate, sulphates, alkyisulphinyl, sulphonato, sulphamoyl,
sulphonamido, nitro, trifluoromethyl, cvano, azide, heterocyclyl, alkylarvl, or an aromatic or
heteroaromatic moieties. Examples of halogen substituted alkoxy groups include, but are not
fimited to, fluoromethoxy, diflucromethoxy, triflucromethoxy, chloromethoxy, dichloromethoxy
and trichloromethoxy.
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[00689] As used herein, the expressions “one or more of A, B, or C,” “one or more A, B, or C

EENES

“one or more of A, B, and C,” “one or more A, B, and C,” “selected from the group consisting of
A, B, and 7, “selected from A, B, and (7, and the like are used interchangeably and all refer to
a selection from a group consisting of A, B, and/or C, L e, one or more As, one or more Bs, one
or more Cs, or any combination thereof, unless indicated otherwise.

(006907 It 15 to be understood that the present disclosure provides methods for the synthesis of

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

[006911 It 1s to be understood that, throughout the description, where compositions are described
as having, including, or comprising specific components, it is contemplated that compositions
also consist essentially of, or consist of, the recited components. Similarly, where methods or
processes are described as having, mcluding, or comprising specific process steps, the processes
also consist essentially of, or consist of, the recited processing steps. Further, it should be
understood that the order of steps or order for performing certain actions s immaterial 50 long as
the invention remains operable. Moreover, two or more steps or actions can be conducted
simultansously.

[00692] It 13 to be understood that the synthetic processes of the disclosure can tolerate a wide
variety of functional groups, therefore various substituted starting materials can be used. The
processes generally provide the desired final compound at or near the end of the overall process,
although it may be desirable i certain instances to further convert the compound to a
pharmaceutically accepiable prodrug, solvate, enantiomer, stereoisomer, tautomer, or salt
thereof.

[006931 It 13 to be understood that compounds of the present disclosure can be prepared in a
variety of ways using commercially available starting matenials, compounds known mn the
literature, or from readily prepared intermediates, by employing standard synthetic methods and
procedures either known to those skilled in the art, or which will be apparent to the skilled
artisan in light of the teachings herein. Standard synthetic methods and procedures for the
preparation of organic molecules and fumctional group transformations and manipulations can be
obtained from the relevant scientific literature or from standard textbooks in the field. Although
not limited to any one or several sources, classic texts such as Smith, M. B, March, J, March'’s
Advanced Organic Chemistry: Reactions, Mechanisms, and Structure, 5® edition, John Wiley &
Sons: New York, 2001; Greene, TW., Wuts, P.G. M., Prowective Groups in Organic Synthesis,
3" edition, John Wiley & Sons: New York, 1999; R. Larock, Comprehensive Organic
Transformations, VCH Publishers (1989); L. Fieser and M. Fieser, Fieser and Ieser’s Reagents
Jor Organic Synthesis, John Wiley and Sons (1994); and L. Paquette, ed., Fncyclopedia of
Reagents for Organic Syathesis, John Wiley and Sons (1993), incorporated by reference herein,
are useful and recognised reference textbooks of organic synthesis known to those in the art
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[00694] One of ordinary skill in the art will note that, during the reaction sequences and
synthetic schemes described herein, the order of certain steps may be changed, such as the
miroduction and removal of protecting groups. One of ordinary skill in the art will recognise that
certain groups may require protection from the reaction conditions via the use of protecting
groups. Protecting groups may also be used to differentiate similar functional groups i
molecules. A list of protecting groups and how to introduce and remove these groups can be
found in Greene, T.W., Wuts, P.G. M., Prorective Groups in Organic Synthesis, 3% edition, John
Wiley & Sons: New York, 1999,

f006951 It 15 to be understood that, unless otherwise stated, any description of a method of
treatment includes use of the compounds to provide such treatment or prophylaxis as 18 described
herein, as well as use of the compounds to prepare a medicament to treat or prevent such
condition. The treatment includes treatment of human or non-human animals mcluding rodents
and other disease models.

[00696] As used herein, the term “subject” s interchangeable with the term “subject in need
thereof”, both of which refer to a subject having a disease or having an increased nisk of
developing the disease. A “subject” mchudes a wammal The mammal can be e.g., a human or
appropriate non-human mammal, such as primate, mouse, rat, dog, cat, cow, horse, goat, camel,
sheep or a pig. The subject can also be a bird or fowl. In one embodiment, the mammal 15 a
human. A subject in need thereof can be ong who has been previously diagnosed or identified as
having a disease or disorder disclosed herein. A subject in need thereof can also be one who is
suffering from a disease or disorder disclosed herein. Alternatively, a subject in need thereof can
be one who has an increased risk of developing such disease or disorder relative to the
population at farge {1.e., a subject who 1s predisposed to developing such disorder relative to the
population at large). A subject in need thereof can have a refractory or resistant disease or
disorder disclosed herein (i.e., a disease or disorder disclosed herein that does not respond or has
not yet responded to treatment). The subject may be resistant at start of treatment or may become
resistant during treatment. In some embodiments, the subject i1 need thereof received and failed
all known effective therapies for a disease or disorder disclosed herein. In some embodiments,
the subject n need thereof received at least one prior therapy.

.

[00697] As used herein, the term “treating” or “treat” describes the management and care of a
patient for the purpose of combating a disease, condition, or disorder and includes the
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administration of a compound of the present disclosure, or a pharmaceutically acceptable salt,
polymorph or solvate thereof, to alleviate the symptoms or complications of a disease, condition
or disorder, or to eliminate the disease, condition or disorder. The term “treat” can also include
treatment of a cell in vifro or an animal model. It is to be appreciated that references to “treating”
or “treatment” include the alleviation of established symptoms of a condition. “Treating” or
“treatment” of g state, disorder or condition therefore includes: (1) modulating the state, disorder
or condition, 1., arresting, reducing or delaving the development of the disease or a relapse
thereof (in case of maintenance treatment) or at least one clinwal or subclinical symptom thereof,
or {2} relieving or attenuating the disease, 1.e., causing regression of the state, disorder or
condition or at least one of its clintcal or subclinical symptoms.

[00698] It 15 to be understood that a compound of the present disclosure, or a pharmaceutically
acceptable salt, polymorph or solvate thereof, can or may also be used fo prevent a relevant
disease, condition or disorder, or used to identify suitable candidates for such purposes.
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[00699] As used herein, the term “preventing,” “prevent,” or “protecting against” describes
reducing or eliminating the onset of the symptoms or complications of such disease, condition or
disorder.

[OO700] It 13 to be understood that one skilled in the art may refer to general reference texis for
detailed descriptions of known technigues discussed herein or equivalent techniques. These texts
mclude Ausubel er of., Current Protocols in Molecular Biology, John Wiley and Sons, Inc.
(2005); Sambrook et al., Molecular Cloning, A Laboratory Manual (3% edition), Cold Spring
Harbor Press, Cold Spring Harbor, New York {2000); Coligan er af., Current Protocols in
Immunoclogy, John Wiley & Sons, N.Y; Enna ef al., Current Profocols in Pharmacology, John
Wiley & Sons, N.Y.; Fingl ef al., The Pharmacological Basis of Therapeutics (1975},
Remington's Pharmaceutical Sciences, Mack Publishing Co., Easton, PA, 18" edition (1990},
These texts can, of course, also be referred to 1n making or using an aspect of the disclosure.
[007017 It 1s to be understood that, for the compounds of the present disclosure being capable of
further forming salts, all of these forms are also contemplated within the scope of the claimed
disclosure.

(007021 It 15 to be understood that the compounds of any Formula disclosed herein include the
compounds themselves, as well as thewr salts, and their solvates, ifapplicable. A salt, for
example, can be formed between an anton and a posttively charged group {e.g., aminojona
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substituted compound disclosed herein. Suitable anions include chioride, bromide, 1odide,
sufphate, tisulphate, sulphamate, nitrate, phosphate, citrate, methanesulphonate, trifluoroacetate,

glutarate, malate, maleate, succinate, fumarate, tartrate, tosvlate,

p =

glutamate, glucuronate
salicylate, lactate, naphthelenesulphonate, and acetate {e.g., triffuoroacetate).

[00703] As used herein, the term “pharmaceutically acceptable salts” refer to dertvatives of the
compounds of the present disclosure wherein the parent compound is modified by making acid
or base salts thereof. Examples of pharmaceutically acceptable salis include, but are not limited
to, mineral or organic acid salts of basic residues such as amines, alkali or orgarnic salts of acidic
residues such as carboxylic acids, and the like. The pharmaceutically acceptable salts imclude the
conventional non-toxic salts or the guaternary ammontum salts of the parent compound formed,
for example, from non-toxic inorganic or organic acids. For example, such conventional non-
toxic salts include, but are not hmited to, those derived from inorganic and organic acids sefected
from 2-acetoxybenzoic, 2-hvdroxyethane sulphonic, acetic, ascorbic, benzene sulphonic,
benzoic, bicarbonie, carbonic, citrie, edetic, ethave disulphonic, 1,2-ethane sulphonic, fumaric,

glveolic, glycoliyarsanihic, hexylresorcinic, hydrabamic,

Lot

glucoheptonic, ghuconic, glutamic,
hydrobronue, hydrochlorie, hydrotodic, hydroxymaleie, hydroxynaphthoie, 1sethionie, lactic,
lactobionie, lauryl sulphonic, maleic, malic, mandelic, methane sulphonic, napsylic, mitric,
oxalic, pamoic, pantothenic, phenylacetic, phosphoric, polygalacturonic, propionic, salicylic,
steartc, subacetic, succinic, sulphamic, sulphamilic, sulphuric, tannic, tartanc, toluene sulphonic,
and the commonly occurring amine acids, e.g., glycine, alanine, phenylalanine, arginine, etc.
[00704] In some embodiments, the pharmaceutically acceptable salt is a sodiom sali, a potassium
salt, a calcium salt, a magnesium salt, a diethylamine salt, a choline salt, a meglumine salt, a
benzathine salt, a tromethamine salt, an ammonia salt, an arginine salt, or a lysine salt.

[00705] Other examples of pharmaceutically acceptable salts include hexanoic acid,
cyclopentane propionic acid, pyruvic acid, malonic acid, 3-(4-hydroxybenzoylibenzoic acid,
cinnamic acid, 4-chlorobenzenesulphonic acid, 2-naphthalenesulphoenic acid, 4-toluenesulphonic
acid, camphorsulphonic acid, 4-methylbicyclo-[2.2.2]-oct-2-ene-1-carboxylic acid, 3-
phenylpropionic acid, triimethylacetic acid, tertiary butylacetic acid, muconic acid, and the like.
The present disclosure also encompasses salis formed when an acidic proton present in the parent
compound either is replaced by a metal ion, e.g., an alkali metal ion, an alkaline earth 1on, or an
aluminum jon; or coordinates with an organic base such as sthanolamine, diethanolamine,
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triethanolamine, tromethamine, N-methyiglucamine, and the like. In the salt form, it is
understood that the ratio of the compound to the cation or anion of the salt can be 1.1, or any
ratio other than 1.1, e.g, 3:1, 2.1, 1.2, or 1.3,

[00706] It 1s to be understood that all references to pharmaceutically acceptable salts include
solvent addition forms (solvates) or crystal forms (polymorphs) as defined herein, of the same
salt.

[00707] A suitable pharmaceutically acceptable salt of a compound of the disclosure s, for
example, an acid-addition salt of a compound of the disclosure which 1s sufficiently basic, for
example, an acid-addition salt with, for example, an inorganic or organic acid, for example
hydrochloric, hydrebromic, sulphuric, phosphoric, triflucrcacetic, formic, citric methane
sufphonate or maleic acid. In addition, a suttable pharmaceutically acceptable salt of a compound
of the disclosure which is sufficiently acidic 1s an alkal metal salt, for exarople a sodium or
potassium salt, an alkalive earth metal salt, for example a caleium or magnesium salt, an
ammonium salt or a salt with an organic base which affords a pharmaceutically acceptable
cation, for example a salt with methylamine, dimethylamine, diethylamine, trimethylamine,
piperidine, morpholine or tris~{2-hydroxyethyhamine.

[O0708] As used heren, the term “pharmacestically acceptable anion” refers to an anion suitable
for forming a pharmaceutically acceptable salt. Likewise, a salt can also be formed between a
cation and a negatively charged group {e.g., carboxylate} on a substitited compound disclosed
herein. Suitable cations mclude sodium 1on, potassium ion, magnesium ion, calcium ion, and an
ammonium cation such as tetramethylammonium ion or diethylamine ion. The substituted
compounds disclosed herein also include those salts contarning quaternary nitrogen atoms.
[00709] It 1s to be understood that the compounds of the present disclosure, for example, the
salts of the compounds, can exist in either hydrated or unhydrated (the anhydrous) form or as
solvates with other solvent molecules. | 15 also to be understood that certain compounds of any
of the Formulae disclosed herein may exist in solvated as wel as unsolvated forms such as, for
example, hydrated forms. Nonlimiting examples of hydrates include monchydrates, dihydrates,
trihydrate, semihydrate, ete. Nonlimiting examples of solvates mclude ethanol solvates, acetone
solvates, etc. It is to be understood that the disclosure encompasses all such solvated forms that
possess P-glycoprotem and/or cytochrome P450 {e.g., CYP3 A4 and/or CYP3AS soforms)
modulatory activity.
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[00710] As used herein, the term “solvate” means solvent addition forms that contain either
stoichiometric or non-stoichiometric amounts of sofvent. Some compounds have a tendency to
trap a fixed molar ratio of solvent molecules in the crystatline solid state, thus forming a solvate.
If the solvent is water the solvate formed is a hydrate; and if the solvent is alcohol, the solvate
formed 1s an alcoholate. Hydrates are formed by the combination of one or more molecules of
water with one molecule of the substance 1n which the water retains its molecular state as HyO.
[00711] All percentages and ratios used herein, unless ctherwise indicated, are by weight. Other
features and advantages of the present disclosure are apparent from the different examples. The
provided examples illustrate different components and methodology useful in practicing the
present disclosure. The exaroples do not imit the claimed disclosure. Based on the present
disclosure the skilled artisan can identify and employ other coroponents and methodology useful
for practicing the present disclosure,

[00712] In the synthetic schemes described herein, compounds may be drawn with one particular
configuration for simplicity. Such particular configurations are not to be construed as limiting the
disclosure {0 one or another isomer, tautomer, regioisomer or stereoisomer, nor does 1t exclude
mixtures of somers, tautomers, regioisomers or stereoisomers; however, it will be understood
that a given 1somer, tagtomer, regioisomer or steresisomer may have a higher level of activity
than another 1somer, tautomer, régicISOMEr OF SLETE0IS0MEr.

(007131 It will be understood that the compounds of any of the Formulae disclosed herein and
any pharmaceutically acceptable salis thereof, comprise stereoisomers, mixtures of
sterepisomers, polymorphs of all isomeric forms of said compounds.

[00714] As used herein, the term “isomerism” means compounds that have identical molecular
formulae but differ in the sequence of bonding of their atoms or in the arrangement of their
atoms in space. Compounds that have the same molecular formula but differ in the nature or
sequence of bonding of their atoms or the arrangement of their atoms in space are termed
“isomers”. Isomers that differ in the arrangement of their atoms in space are termed
“sterecisomers.” Stereoisomers that are not mirror images of one another are termed
“diasterecisomers,” and stereoisomers that are non-supetimposable mirror images of each other
are termed “enantiomers” or sometimes opfical isomers. A mixture containing equal amounts of

individual enantiomeric forms of opposite chirality 1s termed a “racemic muxture”
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[00715] As used herein, the term “chiral center” refers to a carbon atom bonded to four
nonidentical substituenis.

[00716] As used herein, the term “chiral isomer” means a compound with at least one chiral
center. Compounds with more than one chiral center may exist either as an individual
diastereomer or as a mixture of diastereomers, termed “diastereomeric mixture.” When one
chiral center 1s present, a sterecisomer may be characterized by the absolute configuration (R or
S} of that chiral center. Absolute configuration refers to the arrangement in space of the
substituents attached to the chiral center. The substituents attached to the chiral center under
consideration are ranked in accordance with the Sequence Rule of Cahn, Ingold and Prelog.
{(Cabn et ol Angew. Chem. Inter. Edit. 1966, 5, 385, errata S11; Cahn e af | Angew. Chem.
1966, 78, 413; Cahn and Ingold, J. Chem. Soc. 1951 (London), 612; Cahn et af ., Fxperientia
1956, 12, 81; Cahn, J. Chem. Fduc. 1964, 41, 116}

[00717] As used herein, the term “geometnic somer” means the diastereomers that owe their
existence 1o hindered rotation about double bonds or a cycloalky! hnker (e.g., 1,3-cyclobutyl).
These configurations are differentiated in their narnes by the prefixes cis and trans, or Z and E,
which indicate that the groups are on the same or opposite side of the double bond in the
molecule according to the Cahn-Ingold-Prelog rules.

(007187 It is to be understood that the compounds of the present disclosure may be depicted as
different chiral isomers or geometric isomers. It is also to be understood that when compounds
have chiral isomeric or geometric isomeric forms, all isomeric forms are intended to be included
i the scope of the present disclosure, and the naming of the compounds does not exclude any
isomeric forms, it being understood that not all isomers may have the same level of activity.
Unless indicated otherwise, the description or naming of a particular compound in the
specification and claims is intended to include both individual enantiomers and mixtures,
racemic or otherwise, thereof. The methods for the determination of stereochemisiry and the
separation of sterecisomers are well-known in the art (see discussion in Chapter 4 of “Advanced
Organic Chemistry”, 4th edition J. March, John Wiley and Sons, New York, 2001), for example
by synthesis from optically active starting materials or by resolution of a racemic form. Some of
the compounds of the disclosure may have geometric isomeric centers (E- and Z- isomers). Tt s

to be understood that the present disclosure encompasses all optical, duastersoisomers and
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geometric isomers and mixtures thereof that possess P-glycoprotein and/or cyvtochrome P450
{e.g., CYP3A4 and/or CYP3AS isoforms} modulatory activity.

[00719] It 1s to be understood that the stractures and other compounds discussed in this
disclosure include all atropic 1somers thereof. It is also to be understood that not all atropic
isomers may have the same level of activity.

[00720] As used herein, the term “atropic 1somers” are a type of sterecisomer in which the atoms
of two 1somers are arranged differently 1o space. Atropic isomers owe their existence to a
restricted rotation caused by hindrance of rotation of large groups about a central bond. Such
atropic isomers typically exist as a mixture, however as a result of recent advances in
chromatography techniques, it has been possible to separate mixtures of two atropic isomers
select cases.

[00721] As used herein, the term “tautomer” 1s one of two or more structural isomers that exist
in equilibrium and 1s readily converted from one isomeric form to avother. This conversion
results in the formal migration of a hydrogen atom accompanied by a switch of adjacent
conjugated double bonds. Tautomers exist as a mixture of a tautomeric set i solution, In
solutions where tautomerization 15 possible, a chemical equilibrium of the tastorsers will be
reached. The exact ratio of the tastomers depends on several factors, inchuding temperature,
solvent and pH. The concept of tautomers that are interconvertible by tautomerizations 1s called
tavtomerism. Of the various types of tautomerism that are possible, two are commonly observed.
in keto-enol tautomerism a simultanecus shift of electrons and a hydrogen atom occurs. Ring-
chain tautomerism arises as a result of the aldehvde group (-CHG) in a sugar chain molecule
reacting with one of the hydroxy groups (-OH) in the same molecule to give it a evclic (ring-
shaped) form as exhibited by glucose.

[00722] For the avoidance of doubt, where a compound can exist in one of several tautomeric
forms, and only cne is specifically described or shown, all others are nevertheless embraced by
any of the Formulae disclosed herein. Examples of tautomeric forms include keto-, enol-, and
enolate-forms, as in, for example, the following tautomeric pairs: keto/enol (illustrated below},
oineg/enamine, amide/imino aleohol, anudine/amidine, nitroso/oxime, thicketone/enethiol, and

nitro/aci-nitro.
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[00723] Compounds of any of the Formulae disclosed herein containing an amine function may
also form N-oxides. A reference herein to a compound of any of the Formulae disclosed herein
that contains an amine function also includes the N-oxide. Where a compound contains several
amine functions, one or more than one nitrogen atom may be oxidized to form an N-oxide.
Particular examples of N-oxides are the N-oxides of a tertiary anune or a nitrogen atom of a
nitrogen-containing heterocyelyl N-oxides can be formed by treatment of the corresponding
amoine with an oxidizing agent such as hydrogen peroxide or a peracid {e.g. a peroxycarboxyhe
acid), see for example Advanced Organic Chermistry, by Jerry March, 4th Edition, Wiley
Interscience, pages. More particalarly, N-oxides can be made by the procedure of L. W, Deady
{Syn. Comm. 1977, 7, 509-514) in which the amine compound is reacted with meta-
chloroperoxybenzoie acid (mCPBA), for example, 10 an mert solvent such as dichloromethane.
(007247 It s to be understood that the compounds of the present disclosure may be depicted as
different tastomers. It should also be undersiood that when compounds have tautomeric forms,
all tautomeric forms are intended to be included in the scope of the present disclosure, and the
naming of the compounds does not exclude any tautomer form. It will be understood that certain
tautomers may have a higher level of activity than others.

[0072571 As used herein, the term “analog” refers {0 a chemical compound that is structurally
similar to another but differs slightly in composttion {(as in the replacement of one atom by an
atom of a different element or in the presence of a particular functional group, or the replacement
of one functional group by another functional group). Thus, an analog is a compound that s
simtlar or comparable in function and appearance, but not in structure or origin to the reference
compound.

[00726] As used herein, the term “derivative” refers to compounds that have a conunon core
structure and are substituted with various groups as described herein.

[00727] As used herein, the term “bioisostere” refers to a compound resulting from the exchange
of an atom or of a group of atorms with another, broadly sumilar, atom or group of atoms. The
objective of a bioisosteric replacement 13 to create a new compound with similar biological
properties 1o the parent compound. The bioisosteric replacement may be physicochemmcally or
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topologically based. Examples of carboxylic acid bioisosteres include, but are not limited fo, acyl
sufphonamides, tetrazoles, sulphonates and phosphonates. See, e.g., Patani and LaVoie, Chem.
Rev. 96, 3147-3176, 1996.

[00728] It 1s also to be understood that certain compounds of any of the Formulae disclosed
herein may exhibit polymorphism, and that the disclosure encompasses all such forms, or
mixtures thereof, which possess P-glycoprotein and/or cytochrome P450 (e.g, CYP3 A4 and/or
CYP3AS isoforms} modulatory activity, kt is generally known that crystalline maternials may be
analysed using conventional techniques such as X-Ray Powder Dnffraction analysis, Differential
Scanning Calorimetry, Thermal Gravimetric Analysis, Diffuse Reflectance Infrared Fourier
Transtorm (DRIFT) spectroscopy, Near Infrared {(NIR) speciroscopy, solution and/or solid state
nuclear magnetic resonance spectroscopy. The water content of such crystalline materials may be
deterrmned by Karl Fischer analysis.

[00729] The compounds of any of the Formulae disclosed herein may be admunistered 1o the
form of a prodrug which 15 broken down 1o the human or animal body to release a compound of
the disclosure. A prodrug may be used {o alter the physical properties and/or the pharmacokinetic
properties of a compound of the disclosure. A prodrug can be formed when the compound of the
disclosure contains a suitable group or substituent to which a property-modifying group can be
attached. Examples of prodrugs include derivatives contaming f vivo cleavable alkyl or acyl
substituents at the ester or amide group in any of the Formulag disclosed herein.

(00730} Accordingly, the present disclosure includes those compounds of any of the Formulae
disclosed herein as defined hereinbefore when made available by organic synthesis and when
made available within the human or animal body by way of cleavage of a prodrug thereof.
Accordingly, the present disclosure includes those compounds of any of the Formulae disclosed
herein that are produced by organic synthetic means and also such compounds that are produced
in the human or animal body by way of metabolism of a precursor compound, that is a
compound of any of the Formulae disclosed herein may be a synthetically-produced compound
or a metabolically-produced compound.

[007311 A suutable pharmaceutically acceptable prodrug of a compound of any of the Formulae
disclosed herein is one that is based on reasonable medical judgment as being suitable for
administration to the human or animal body without undesirable pharmacological activities and
without undue toxicity. Various forms of prodrug have been described, for example i the
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following documents: a} Methods i Enzymology, Vol 42, p. 309-396, edited by K. Widder, et
al. {Academic Press, 1985Y); b} Dresign of Pro-drugs, edited by H. Bundgaard, (Bisevier, 1985); ¢}
A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen and H. Bundgaard,
Chapter 5 “Design and Application of Pro-drugs”, by H. Bundgaard p. 113-191 (1991); d) H
Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38 (1992); e) H. Bundgaard, et al., Journal
of Pharmaceutical Sciences, 77, 285 (1988); f) N. Kakeya, et al, Chem. Pharm. Bull, 32, 692
(1984}, o} T. Higuchi and V. Stella, “Pro-Drugs as Novel Delivery Systems”, A.C.S. Symposium
Series, Volume 14; and h) E. Roche (editor), “Bioreversible Carriers 1n Drug Design”, Pergamon
Press, 1987,

(007321 A suitable pharmaceutically acceptable prodrug of a compound of any of the Formulae
disclosed herein that possesses a hydroxy group is, for example, an in vivo cleavable ester or
ether thereof. An in vivo cleavable ester or ether of a compound of any of the Formulae disclosed
heretn containing a hydroxy group 15, for exaruple, a pharmaceutically acceptable ester or ether
which iz cleaved in the human or animal body to produce the parent hydroxy compound. Suitable
pharmaceutically acceptable ester forming groups for a hydroxy group mclude mnorganic esters
such as phosphate esters (including phosphoramidic cychic esters). Further suitable
pharmaceutically acceptable ester formng groups for a hydroxy group mclude Ci-Cro alkanoyl
groups such as acetyl, benzoyl, phenviacetyl and sobstitted benzoyl and phenylacetyl groups,
C-C o alkoxycarbonyl groups such as ethoxycarbonyl, N N-(C1-Cs alkyl):carbamovi, 2-
dialkylaminocacety! and 2-carboxvacetyl groups. Examples of ring substituenis on the
phenylacetyl and benzoyl groups include aminomethyl, N-alkylaminomethyl, N)N-
diatkylaminomethyl, morpholinomethyl, piperazin-i-yimethy! and 4-(C1-Cy alkyDpiperazin-1-
yvimethyl Suitable pharmaceutically acceptable ether forming groups for a hvdroxy group
mclude a-acyloxyalkyl groups such as acetoxymethyl and prvalovioxymethyl groups.

[00733] A suitable pharmaceutically acceptable prodrug of a compound of any of the Formulae
disclosed herein that possesses a carboxy group 1s, for example, an in vivo cleavable amide
thereof, for example an amide formed with an amine such as ammonia, a Craalkylamine such as
methylamine, a {C1-C4 alkylpamine such as dimethylamine, N-ethyl-N-methylanune or
diethylamine, a C1-Cyq alkoxy-Cs-Cy alkylamine such as Z-methoxyethylamine, a phenyl-Ci-Cy

alkyvlamine such as benzylanmine and amino acids such as glycine or an ester thereof.
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[00734] A suitable pharmaceutically acceptable prodrug of a compound of any of the Formulae
disclosed herein that possesses an amino group s, for example, an i vive cleavable amide
derivative thereof. Suitable pharmaceutically acceptable amides from an amuino group include,
for example an amide formed with Ci-Cip alkanoy! groups such as an acetyl, benzoyl,
phenylacetyl and substituted benzoyl and phenvlacetyl groups. Examples of ring substituents on
the phenylacety! and benzovl groups include aminomethyl, N-alkylaminomethyl, N,N-
diatkylaminomethyl, merphohinomethyi piperazin-1-vimethy! and 4-(C1-Cq alkypiperazin-1-
yimethyl

[O07357 The in vivo effects of a compound of any of the Formulae disclosed herein may be
exerted in part by one or more metabolites that are formed within the human or animal body after
administration of a compound of any of the Formulae disclosed herein. As stated hereinbefore,
the in vivo effects of a corapound of any of the Formulae disclosed herein may also be exerted by
way of metabolism of a precursor compound (a prodrug).

[00736] Suitably, the present disclosure excludes any individual compounds not possessing the

biological activity defined herem.

Methods of Synthesis

[007371 In some aspects, the present disclosure provides a method of preparing a compound of
the present disclosure.

[00738} In some aspects, the present disclosure provides a method of preparing a compound,
comprising one or more steps as described herein.

[00739] In some aspects, the present disclosure provides a compound obtainable by, or obtained
by, or directly obtained by a method for preparing a compound as described herem.

[00740] In some aspects, the present disclosure provides an intermediate as described herein,
being suttable for use in a method for preparing a compound as described herein

[00741} The compounds of the present disclosure can be prepared by any suitable technique
known in the art. Particular processes for the preparation of these compounds are described
further in the accompanying schemes and examples.

(007421 In the description of the synthetic methods described herein and in any referenced
synthetic methods that are used to prepare the starting matertals, it is to be understood that all
proposed reaction conditions, including choice of solvent, reaction atmosphere, reaction
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temperature, duration of the experiment and workup procedures, can be selected by a person
skilled in the art.

[00743] It 1s understood by one skilled in the art of organic synthesis that the functionality
present on various portions of the molecule must be compatible with the reagents and reaction
conditions utilized.

[00744] It will be appreciated that during the synthesis of the compounds of the disclosure in the
processes defined herein, or during the synthesis of certain starting materials, it may be desirable
to protect certain substituent groups to prevent their undesired reaction. The skilled chemist will
appreciate when such protection is required, and how such protecting groups may be put in
place, and later removed. For exaroples of protecting groups see one of the many general texts on
the subject, for example, “Prorective Groups in Organic Synthesis” by Theodora Green {Fohn
Wiley & Sons). Protecting groups may be removed by any convenient method described in the
fiterature or known to the skifled chemist as appropriate for the removal of the protecting group
m question, such methods being chosen s0 as to effect removal of the protecting group with the
minmimam disturbance of groups elsewhere in the molecule. Thus, if reactants include, for
example, groups such as amino, carboxy or hydroxy it may be destrable to protect the group in
some of the reactions mentioned herein.

007451 By way of example, a surtable protecting group for an amino or alkylamino group s, for
example, an acyl group, for example an alkanoyl group such as acetyl, an alkoxycarbonyl group,
for example a methoxycarbonyl, ethoxycarbonyl, or t-butoxycarbonyl group, an
arylmethoxycarbonyl group, for example benzyloxycarbonyl, or an aroyl group, for example
benzoyl The deprotection conditions for the above protecting groups necessarily vary with the
choice of protecting group. Thus, for example, an acyl group such as an alkanoyi or
alkoxycarbony! group or an aroyl group may be removed by, for example, hydrolysis with a
suitable base such as an alkali metal hyvdroxide, for example lithium or sodium hydroxide.
Alternatively an acyl group such as a tert-butoxycarbonyl group may be removed, for example,
by treatment with a suitable acid as hydrochlorie, sulphuric or phosphoric acid or trifluoroacetic
acid and an arvlmethoxycarbonyl group such as a benzyloxycarbony! group may be removed, for
example, by hydrogenation over a catalyst such as palladium on carbon, or by treatment with a

Lewis acid for example boron tris(irifluoroacetate). A suitable alternative protecting group for a
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primary amino group is, for example, a phthalovl group which may be removed by treatment
with an alkylamine, for example dimethylaminopropylanune, or with hydrazine.

[00746] A suitable protecting group for a hydroxy group is, for example, an acyl group, for
example an alkanoy! group such as acetyl, an arovl group, for example benzoyl, or an arvimethyl
group, for example benzyl The deprotection conditions for the above protecting groups will
necessarily vary with the choice of protecting group. Thus, for example, an acyi group such as an
alkanoyl or an aroyl group may be removed, for example, by hydrolysis with a suitable base such
as an alkali metal hydroxide, for example hithium, sodium hydroxide or ammomnia. Alternatively
an arylmethy! group such as a benzy!l group may be removed, for example, by hydrogenation
over a catalyst such as palladiom ov carbon.

[00747] A suitable protecting group for a carboxy group 1s, for example, an esterifying group,
for exaraple a methyl or an ethyl group which may be removed, for example, by hydrolysis with
a base such as sodium hydroxide, or for example a tert-butyl group which may be removed, for
example, by treatment with an acid, for example an organic acid such as trifluoroacetic acid, or
for example a benzylt group which may be removed, for example, by hydrogenation over a
catalyst such as palfadium on carbon.

[00748] Onee a compound of any of the Formulae disclosed herein has been synthesized by any
one of the processes defined herein, the processes may then further comprise the additional steps
of: (1) removing any protecting groups present; {11} converting the compound into another
compound of a Formula disclosed herein ; (111} forming & pharmaceutically acceptable salt,
hydrate or solvate thereof, and/or (iv) forming a prodrug thereof

[00749] The resuliant compounds of a Formula disclosed herein can be isolated and purified
using technigues well known in the ast.

[00730] Conveniently, the reaction of the compounds is carried out in the presence of a suitable
solvent, which is preferably inert under the respective reaction conditions. Examples of suitable
solvents comprise but are not hmited to hydrocarbons, such as hexane, petroleum ether, benzene,
toluene or xyiene; chlorinated hydrocarbons, such as trichlorethylene, 1,2-dichloroethane,
tetrachioromethane, chioroform or dichloromethane; alcohols, such as methanol, ethanol,
isopropanol, n-propanol, n-butanol or tert-butanol; ethers, such as diethyl ether, dusopropyt
ether, tetrahvdrofuran {(THF), 2-methyhietrahydrofuran, cyclopentylmethyl ether (CPME), methvl
tert-butyl ether (MTBE) or dioxane; glycol ethers, such as ethylene glycol monomethyl or
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monoethyl ether or ethylene glycol dimethyl ether (diglyme}; ketones, such as acetone,
methylisobutylketone (MIBK) or butanone; anudes, such as acetamide, dimethylacetamide,
dimethyliformamide {(DMF)} or N-methylpyrrolidinone (NMP}; nitriles, such as acetonitrile;
sulphoxides, such as dimethy! sulphoxide (BMSG); nitro compounds, such as nitromethane or
nitrobenzene; esters, such as ethyl acetate or methyi acetate, or mixiures of the said solvents or
mixtures with water.

[00751] Reaction times are generally in the range between a fraction of a minute and several
days, depending on the reactivity of the respective compounds and the respective reaction
conditions. Suitable reaction times are readily determinable by methods known in the art, for
example reaction momtoring.

[00752] Moreover, by utilizing the procedures described herein, in conjunction with ordinary
skills in the art, additional compounds of the present disclosure can be readily prepared. Those
skilled in the art will readily understand that known variations of the conditions and processes of
the following preparative procedures can be used to prepare these compounds.

[00753] As will be understood by the person skilled in the art of organic synthesis, compounds
of the present disclosure are readily accessible by various synthetic routes, some of which are
exemplified 1 the accompanying schemes and examples. The skilled person will easily
recognize which kind of reagents and reactions conditions are {0 be used and how they are to be
applied and adapted in any particular instance — wherever necessary or useful — in order to obtain
the compounds of the present disclosure. Furthermore, some of the compounds of the present
disclosure can readily be synthesized by reacting other compounds of the present disclosure
under suitable conditions, for instance, by converting one particular functional group being
present 1 a compound of the present disclosure, or a suitable precursor molecule thereof, into
another one by applying standard synthetic methods, like reduction, oxidation, addition or
substitution reactions; those methods are well known to the skilled person. Likewise, the skilled
person will apply — whenever necessary or useful — synthetic protecting (or protective) groups;
suttable protecting groups as well as methods for infroducing and removing them are well-known
to the person skilled in the art of chemical synthesis and are described, in more detail, in, ez,
P.GM Wuts, TW. Greene, “Greene s Protective Growups in Ovganic Synthesis”, 4th edition

{2006) {John Wiley & Sons).
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[00754] General routes for the preparation of a compound of the application are described in

Schemes 1-10 herein. A person of skill in the art will understand that the general reagents used
throughout the below schemes could be substituted with other standard reagents {e.g., a couple
reaction utilizing HATU could also utilize any suitable couple agent in replacement of HATU).
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General Procedure for Scheme 1
[00735] Scheme 1 demonstrates the synthesis of compounds with Rs =H, and Rz and Ra =
methoxy as representative groups. 4,5-Dimethoxy-2-nitrobenzoic acid 1s coupled with 4-(N-Boc-
2-(methylaminolethyDaniline to give intermediate 1A Hydrogenation of intermediate 1A
produced intermediate IB. Intermediate I8 1s coupled with various thicesters (IC) prepared by
reacting the corresponding acids with benzothiazol-2-yl disulfide to produce intermediate 1D,
Acid activation via conversion into thioester 18 used herein. Interrediate T was deprotected to
vield intermediate IE. Finally, reductive amination of intermediate IE with various aldehydes

RsCHO or coupling with acids RyCO:H produces the target compounds.
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Scheme 2
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General Procedure for Scheme 2

[00736] Scheme Z describes the synthesis of compounds with general Rs, wherein Rs is not H,
and Rs, wherein Rs is not H, groups, and R» and R; = methoxy as representative groups. RsMNH)
is alkylated to produce intermediate 1¥, which is protected to form mtermediate ¥G. Intermediate
1G 18 then coupled with 4,5-dimethoxy-2-nitrobenzoic acid to produce intermediate ¥
Hydrogeunation of intermediate IH produced intermediate 1L Intermediate 11 1s coupled with
vartous thioesters (1), prepared by reacting the corresponding acids with benzothiazol-2-y]
disulfide, to produce otermediate 15, Intermediate 13 5 then deprotected to yield mtermediate
K Reductive ammnation of Intermediate IK with various aldehydes RsCHO or coupling with

acids RyCOnH produces the target compounds.
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General Procedure for Scheme 3

[00757] The synthesis of benzylamine derivatives with various Rs groups, wherein Rg 15 “N1i-
methylindazol-S-yimethy!l” and ring A is “chromone-2-v!” is presented in Scheme 3. 4,5-
Dimethoxy-2-nitrobenzoic acid 15 coupled with 4-(Boc-aminomethyibenzylamine to give
mtermediate B, Hydrogenation of mtermediate L produces intermediate IM. Intermediate IM
is then coupled with thioester (3C1), prepared from chromone-2-carboxylic acid, to produce
mtermediate BN, which is then converted to intermediate ¥ via deprotection of the Boc group.
Reductive amination of intermediate ¥0 produces intermediate IP, which is then subjected to
another reductive amination with aldehydes (RsCHO) containing different Rs groups to vield the

target cormpound.



WO 2022/076662 PCT/US2021/053936

Scheme 4
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General Procedure for Scheme 4

[00738] Scherue 4 demonstrates the synthesis of compounds with Rs = ethoxy, Rz = methoxy,
and Rs = methyl 3-Ethoxy-4-methoxy-2-nirobenzote acid is coupled with 4-(N-boc-2-
{methylammno)ethyDaniline to give interruediate 1Q. Intermediate K} is subjected to
hydrogenation to convert the nitro group to an amino group and produce intermediate IR
Intermediate IR 15 coupled with thioester (IC1) prepared from chromone-2-carboxylic acid to
produce intermediate I8, which is then converted to intermediate T via deprotection of the Boc

group. Reductive amunation of Intermediate ¥IT produces the target compound.
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Scheme 8
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General Procedure for Scheme 5

[00739] Scherne S demonstrates the synthesis of cormapounds with Rs and Re together forming a
six-membered heterocyclic ring. Tertrahydropyridopyrnidine s alkylated with 2-(4-
nitrophenylethyibromide to produce intermediate ¥U, which upon reduction produces
mtermediate IV, Intermediate IV is then coupled with 4, 5-dimethoxy-2-nitrebenzoic acid to
produce intermediate FW. The nitro intermediate IW 1§ then converted to antling interrmediates
IX. Intermediate IX is then coupled with thiocester (8C1), prepared from chromone-2-carboxyhic

acid, {0 produce the target compound.
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[00760] A general synthesis of target compounds with various ting A, Rs, and Rs groups is

described i Scheme 6

- 4,5-Dimethoxy-2-mtrobenzoic acid 1s coupled with 4-(¥-boc-2-

aminoethyDantline to give intermediate IHH. Intermediate I3 15 subjected to hydrogenation to

convert the nitro group to an amino group and produce intermediate 1H. Intermediate 11 13

coupled with various thioesters (IC), prepared by reacting the corresponding acids with

benzothiazol-2-y1 diselfide, 1o produce intermediate 113, Deprotection of Boc group in

Intermediate 1LJ vields intermediate K. Sequential reductive amination of intermediates K

vields the target compound. When Rs =

Rs, the target compound can be synthesized from 1K in

a one-pot synthesis using excess suiiable aldehyde and reducing agent.
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General Procedure for Scheme 7

[00761} Scheme 7 demonstrates the synthesis of compounds with Ry = COOMe, Ry = H, and Re
=H. Methy! 2-nitroterephthalate is coupled with compound HM to give intermediate M.
Intermediate TN is subjected to hydrogenation to convert the nitro group 1o an amino group 1o
produce intermediate HG. Intermediate HO is coupled with various thicesters (¥C), prepared by
reacting the corresponding acids with benzothiazol-2-vl disulfide, producing intermediate HP.
Intermediate TP is then converted to the target examples via Boc-deprotection. The target

compound also serves as intermediate HQ for the additional syntheses.
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General Procedure for Scheme 8

[00762] Scheme 8 depicts the synthesis of example compounds with R being carboxylic acid,
ester, or amide, and various Rs and Rs groups. Intermediate HE 1s reacted with various
aldehydes ReCHO to form intermediate HS (e.g., a target compound of the instant disclosure}.
When the target compound features the same Rs and R, which are not H, mtermediate HQH
{11} with n = 0 and Rs = H) is reacted with an excess amount of the aldehyde (RsCHO) to vield
the target compound, which s also represented by intermediate Y. To obtain compounds
wherein Ry = COOH, the methyl ester IS or HT s hydrolyzed 1n basic medium to yield the
target compound, represented by intermediate HIU or HIV. Intermediate HU or TV is then
coupled with an alcohol or an amine to yield the final target compounds.
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General Procedure for Scheme 9
[00763] Scheme 9 1Hustrates the synthesis of compounds with Rs and Rs together forming 6,7-
dimethoxytetrahydroisoquinoling as a representative of a heterocyclic ring, with Ry = H, and
with R, being a carboxylic acid or a carboxylic acid derivative, such as an ester. 6,7-
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Dimethoxytetrahydrotsoquinoline is alkylated with 2-{(4-nitrophenyl}ethylbromide followed by
hydrogenation to produce intermediate 11X Intermediate HIX s then coupled with methyl 2-
nitroterephthalate to give intermediate Y. Hydrogenation of intermediate 1Y provided
mtermediate I, Intermediate 112 1s then coupled with thicester (§C1), prepared from
chromone-2-carboxylic acid, to produce intermediate HA, which is hydrolyzed in basic medium
to give HB. Hsterification of acid ¥HB with various alcohols R OH afforded the target
compounds.

[00764] It should be understood that in the description and formulae shown above, the various
groups are as defined herein, except where otherwise indicated. Furthermore, for synthetic
purposes, the compounds 1o the Schemes are mere representatives with elected substituents to
itustrate the general synthetic methodology of a compound disclosed berein.

[007655] It 1s understood that a neutral coropound of any of the Formulae disclosed herein may be
converted to a salt {e.g., sodium salt) using routine technigues in the art {e.g., pH adjustent and,
optionally, extraction {e.g., into an organic phase)). Further, a salt {e.g., sodium salt) of a
compound of any of the Formulae disclosed herein may be converted to a neutral compound
using routine techniques i the art {e.g., pH adiustment and, optionally, extraction {e.g., 1nto an

agueous phase)).

Bioclogical Assays

[00766] Compounds designed, selected and/or optimized by methods described above, once
produced, can be characterized using a variety of assays known to those skilled in the art to
determine whether the compounds have bislogical activity. For example, the molecules can be
characterized by conventional assays, mcluding but not limited to those assays described below,
o determine whether they have a predicted activity, binding activity and/or binding specificity.
[00767] Furthermore, high-throughput screening can be used to speed up analysis using such
assays. As a result, it can be possible to rapidly screen the molecules described herein for
activity, using techniques known in the art. General methodologies for performing high-
throughput screening are described, for example, in Devlin (1998} High Throughput Screening,
Marcel Dekker; and U.S. Patent No. 5,763,263, High-throughput assays can use one or more

different assay technigues including, but not lirotted to, those described below.
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[00768] Various in vitro or in vivo biological assays are may be suitable for detecting the effect
of the compounds of the present disclosure. These in vitro or i vive biological assavs can
mclude, but are not imited to, enzymatic activity assays, electrophoretic mobihity shift assays,
reporter gene assays, i vitro cell viability assays, and the assays described herein.
[00769] P-glycoprotein modulatory activity may be deternuned by an assay wherein P-
glycoprotein overexpressed cell lines are treated with increasing concentrations of a compound
of the present disclosure and therapeutic agent for three days, followed by an MTT assay.
[00770] Cell growth percentage may be caleulated with the following equation:

Cell growth percentage = (T-To)/(C-To) x 100%,
wheremn T 15 OD of the test well exposure to Compound; C 158 OD of the control well without
Compound treatment; and To 1s OD at time zero. Cell growth inhibition curve and ECso (measure
of B-glycoprotein mhibition) may be obtained and fit to a nonlinear regression model using
GraphPad Prism software (v6.0).
[00771] Cytochrome P450 activity may be deternuned by a P430-Glo™ assay (Promega) with
human liver ratcrosomes wherein the compounds of the present disclosure are dosed at different
concentrations in buffer and ncubated. Dose-response curve and ICso data may be obtained and
{1t to a nonlinear regression model using GraphPad Prism software (v6.0).
(007721 In vivo activity 1n mice of the instant compounds may be determined by admimstering
{e.g., orally} compound to the mice at different concentrations,
[00773] Blood samples may be obtained via peripheral veins at determined time points and
analyzed by LC-MS/MS.

[00774] In some embodiments, the biological assay is described i the Examples herein.

Pharmacentical Compositions

[00775] In some aspects, the present disclosure provides a pharmaceutical composition
comprising a compound of the present disclosure as an active ingredient. In some embodiments,
the present disclosure provides a pharmaceutical composition comprising at least one compound
of any of the Formulae disclosed herein, or a pharmaceutically acceptable prodrug, solvate,
enantiomer, stereoisomer, tautomer, or salt thereof, and one or more pharmaceutically acceptable
carriers or excipients. In some embodiments, the present disclosure provides a pharmaceutical
composttion comprising at least one compound selected from Table 1, or a pharmaceutically
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acceptable prodrug, solvate, enantiomer, sterecisomer, tautomer, or salt thereof, and one or more
pharmaceutically acceptable carriers or excipients.

[00776} As used herein, the term “composition” i3 intended {o encompass a product comprising
the specified ingredients in the specified amounts, as well as any product which results, directly
or ndirectly, from combination of the specified ingredients in the specified amounts.

[00777] As used herein, the term “pharmaceutical composition” is a formulation contamning the
compounds of the present disclosure in a form suitable for administration to a subject. In one
embodirnent, the pharmaceutical composition 15 1u bulk ot 1n unit dosage form. The uvoit dosage
form is any of a variety of forms, including, for example, a capsule, an IV bag, a tablet, a single
pump on an aerosol inhaler or a vial. The quantity of active ingredient (e.g., a formulation of the
disclosed compound or salt, hydrate, solvate or isomer thereof) in a unit dose of composition is
an effective amount and 1s varied according to the particular treatment involved. One skilled in
the art will appreciate that it 13 sometimes necessary to make routine vanations to the dosage
depending on the age and condition of the patient. The dosage will also depend on the route of
administration. A vartety of roules are contemplated, including oral, pulmonary, rectal,
parenteral, transdermal, subcutaneous, miravenous, mtramuscular, intraperitoneal, inhalational,
buccal, sublingual, intrapleural, intrathecal, intranasal, and the hke Dosage forms for the topical
or transdermal admimstration of a compound of this disclosure mclude powders, sprays,
ointments, pastes, creams, lotions, gels, solutions, patches and inhalants. In one embodiment, the
active compound 15 mixed under sterile conditions with a pharmaceutically acceptable carrier,
and with any preservatives, buffers, or propellants that are required.

[00778} It 1s to be understood that the present disclosure also provides pharmaceutical
compositions comprising any compound described herein in combination with at least one
pharmaceutically acceptable excipient or carrier.

[00779] As used herein, the term “pharmaceutically acceptable” refers to those compounds,
anions, cations, materials, compositions, carriers, and/or dosage forras which are, within the
scope of sound medical judgment, suitable for use in contact with the tissues of human beings
and aniroals without excessive toxicity, uritation, allergic response, or other problem or
complication, comumensurate with a reasonable benefit/risk ratio.

[O0780] As used herein, the term “pharmaceutically acceptable excipient” means an excipient
that is useful in preparing a pharmaceutical composition that is generally safe, non-toxic and
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neither biologically nor otherwise undesirable, and includes excipient that is accepiable for
veterinary use as well as human pharmaceutical use. A “pharmaceutically acceptable excipient”
as used in the specification and claims includes both one and more than one such excipient.
[00781] It 1s to be understood that a pharmaceutical composition of the disclosure is formulated
to be compatible with its intended route of admuustration. Examples of routes of administration
mchude parenteral, e.g., infravenous, intradermal, subcutaneous, oral (e.g., ingestion), inhalation,
transdermal (topical), and transmucosal administration. Solutions or suspensions used for
parenteral, ntradermal, or subcutaneous apphication can include the following components: a
sterile diluent such as water for injection, saline solution, fixed oils, polyethylene glycols,
glycering, propylene glycol or other synthetic solvents; antibacterial agents such as benzyl
alcohol or methyl parabens; antioxidants such as ascorbic acid or sodium bisulphite; chelating
agents such as ethylenediaminetetraacetic acid; buffers such as acetates, citrates or phosphates,
and agents for the adjustment of tomcity such as sodium chloride or dextrose. The pH can be
adjusted with acids or bases, such as hydrochloric acid or sodium hydroxide, The parenteral
preparation can be enclosed in ampoules, disposable syringes or multiple dose vials made of
glass or plastic.

[00782] It 1s to be understood that a compound or pharmaceutical composition of the disclosare
can be adminstered to a subject in many of the well-known methods currently used for
chemotherapeutic treatment. For example, a compound of the disclosure may be injected into the
blood stream or body cavities or taken orally or applied through the skin with patches. The dose
chosen should be sufficient to constitute effective treatment but not so high as to cause
unacceptable side effects. The state of the disease condition {e.g., a disease or disorder disclosed
herein} and the health of the patient should preferably be closely monitored during and for a
reasonable period after treatment.

[00783] A “therapeutically effective amount” means the amount of a compound that, when
administered to a mammal for treating a disease, is sufficient to effect such treatment for the
disease. The "therapeutically effective amount" will vary depending on the compound, the
disease and us severity and the age, weight, etc., of the mammal 1o be treated. Therapeutically
effective amounts for a given situation can be determuned by routine experimentation that is

within the skill and jadgment of the chinician,
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[00784] As used herein, the term “effective amount”, refers to an amount of a pharmaceutical
agent to treat, amehiorate, or prevent an identified disease or condition, or to exhibit a detectable
therapeutic or modulatory effect. The effect can be detected by any assay method known in the
art. The precise effective amount for a subject will depend upon the subject’s body weight, size,
and health; the nature and extent of the condition; and the therapeutic or combination of
therapeutics selected for adnunistration. Effective amounts for a given situation can be
determined by routine experimentation that is within the skill and judgment of the clinician.
[00785] It 1s to be understood that, for any compound, the therapeutically effective amount can
be estimated initially either in cell culture assays, e.g., of neoplastic cells, or in animal models,
usually rats, mice, rabbits, dogs, or pigs. It 15 to be understood that, for any compound, the
effective amount can be estimated mtially either in cell culture assays, e.g., of neoplastic cells,
or in animal models, usually rats, mice, rabbits, dogs, or pigs. The animal model may also be
used to determine the appropriate concentration range and route of admirustration. Such
mformation can then be used to determine useful doses and routes for admimistration in humans,
Therapeutic/prophylactic efficacy and toxicity may be determined by standard pharmaceutical
procedures 1n cell cultures or experimental animals, e.g., EDso (the dose therapeutically effective
in 50% of the population) and LDsoe {the dose lethal to 50% of the population). The dose ratio
between toxic and therapeutic effects 1s the therapeutic index, and 1t can be expressed as the
ratio, LDso/EDse. Pharmaceuiical compositions that exhibit large therapeutic indices are
preferred. The dosage may vary within this range depending upon the dosage form employed,
sensitivity of the patient, and the route of administration.

[00786] Dosage and administration are adjusted to provide sufficient levels of the active agent(s)
or to maintain the desired effect. Factors which may be taken into account include the severity of
the disease state, general health of the subject, age, weight, and gender of the subject, diet, time
and frequency of administration, drug combination(s}, reaction sensitivities, and
tolerance/response to therapy. Long-acting pharmaceutical composttions may be administered
every 3 to 4 days, every week, or once every two weeks depending on half-life and clearance rate
of the particular formulation.

{00787} The compositions of the disclosure may be i a form suitable for oral use {for exarple
as tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions, dispersible
powders or granules, syrups or elixirs), for topical use {for example as creams, cintments, gels,
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or aqueous or oily solutions or suspensions), for administration by inhalation (for example as a
finely divided powder or a liqund agrosol), for adminstration by insufflation (for example as a
finely divided powder) or for parenteral admunistration (for example as a sterile agueous or oily
solution for intravenous, subcutanesus, intramuscular, intraperitoneal or intramuscular dosing or
as a suppository for rectal dosing). In one embodiment, the compound 1s adminstered orally.
One skilled in the art will recognize the advantages of certain routes of administration.

[00788] The pharmaceutical compositions containing active compounds of the present disclosure
may be manufactured in a manner that is generally kuown, e.g., by meauns of conventional
mixing, dissolving, granulating, dragee-making, levigating, emulsifying, encapsulating,
entrapping, or Iyophilising processes. Pharmaceutical compositions may be formulated in a
conventional manner using one or more pharmaceutically acceptable carriers comprising
excipients and/or auxiliaries that facilitate processing of the active compounds into preparations
that can be used pharmaceutically. Of course, the appropriate formulation is dependent upon the
route of administration chosen

[00789] Pharmacestical compositions suttable for injectable use mclude sterile aqueous solutions
{where water soluble) or dispersions and sterile powders for the extemporangous preparation of
sterile mjectable solutions or dispersion. For intravenous administration, suitable carriers include
physiological saline, bacteriostatic water, Cremophor® EL or phosphate buffered saline (PBS). In
all cases, the composition must be sterile and should be fluid {o the extent that easy
syringeability exists. It must be stable under the conditions of manufacture and storage and must
be preserved against the contaminating action of microorganisms such as bacteria and fung:. The
carrier can be a solvent or dispersion medium containing, for example, water, ethanol, polyol (for
example, glycerol, propylene glycol, and Liguid polyvethylene glycol, and the like), and suitable
mixtures thereof. The proper fluidity can be mamntained, for example, by the use of a coating
such as lecithin, by the maintenance of the required particle size in the case of dispersion and by
the use of surfactants. Prevention of the action of microorganisms can be achieved by various
antibacterial and antifungal agents, for example, parabens, chlorobutanol, phenol, ascorbic acid,
thimerosal, and the hike. In many cases, it will be preferable to include isotonic agents, for
example, sugars, polvaleohols such as mannitol and sorbitol, and sodium chloride in the

composition. Prolonged absorption of the injectable compositions can be brought about by
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inchuding in the composition an agent which delays absorption, for example, aluminum
monostearate and gelatin,

[00790] The formulation of the present disclosure may be in the form of an aqueous solution
comprising an aqueous vehicle. The aqueous vehicle component may comprise water and at least
one pharmaceutically acceptable excipient. Suitable acceptable excipients include those selected
from the group consisting of a solubility enhancing agent, chelating agent, preservative, tonicity
agent, viscosity/suspending agent, buffer, and pH modifying agent, and a nuxture thereof.
[00791] Any surtable solubility enhancing agent can be used. Examples of a solubility enhancing
agent include cyclodextrin, such as those selected from the group consisting of hydroxypropyl-B-
cyclodextrin, methyvl-f-cyclodextirin, randomly methylated-B-cvclodextrin, ethylated-8-
cyclodextrin, triacetyl-B-cyclodextrin, peracetylated-B-cyclodextrin, carboxymethyl-B-
cyclodextrin, hvdroxyethyl-B-cyclodextrin, 2-hvdroxy-3-(trirnethylammoniojpropyl-p-
cyclodextrin, glucosyl-f-cyclodextrin, sulphated B-cyclodextrin (S-B-CD), maltosyl-B-
cyclodextrin, B-eyclodextrin sulphobutyl ether, branched-p-cyclodexttin, hydroxypropyl-y-
cyclodextrin, randomly methylated-y-cyclodextrin, and trimethyly-cyclodextrin, and mixtures
thereof.

[00792] Any suttable chelating agent can be used. Examples of a snitable chelating agent include
those selected from the group consisting of ethylenediaminetetraacetic acid and metal salts
thereof, disodium edetate, trisodium edetate, and tetrasodium edetate, and mixtures thereof.
[00793] Any suitable preservative can be used. Examples of a preservative include those selected
from the group consisting of quaternary ammontum salts such as benzalkonium halides
{preferably benralkonium chloride), chlorhexidine ghiconate, benzethonium chieride, cetyl
pyridinium chloride, benzyl bromide, phenylmercury nitrate, phenylmercury acetate,
phenylmercury neodecanoate, merthiolate, methylparaben, propylparaben, sorbic acid, potassium
sorbate, sodium benzoate, sodium propionate, ethyl p-hydroxybenzoate, propylaminopropyi
biguanide, and butyl-p-hydroxybenzoate, and sorbic acid, and mixtures thereof.

[00794} The agqueous vehicle may also include a tonicity agent to adjust the tonicity {psmotic
pressure}. The tonicity agent can be selected from the group consisting of a glyeol (such as
propylene glveol, diethylene glveol, triethylene glycol), glveerol, dextrose, glycerin, mannitol,

potassium chloride, and sodium chioride, and a muxture thereof,
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[00795] The aqueous vehicle may also contain a viscosity/suspending agent. Suitable
viscosity/suspending agents include those selected from the group consisting of cellulose
derivatives, such as methyl cellulose, ethyl cellulose, hydroxyethvicellulose, polyethylene
elycols (such as polyethylene glycol 300, polyethylene glycol 400}, carboxymethyl cellulose,
hydroxypropylmethyl cellulose, and cross-linked acrylic acid polymers {carbomers}, such as
polymers of acrylic acid cross-linked with polyalkenyl ethers or diviny! glyeol {Carbopols - such
as Carbopol 934, Carbopol 934P, Carbopol 971, Carbopol 974 and Carbopol 974P), and a
mixture thereof.

[00796} In order to adjust the formulation to an acceptable pH (typically a pH range of about 5.0
to about 9.0, more preferably about 5.5 to about 8.5, particularly about 6.0 to about 8.3, about 7.0
to about 8.5, about 7.2 to about 7.7, about 7.1 to about 7.9, or about 7.5 to about .0}, the
formulation roay contain a pH modifying agent. The pH modifying agent is typically a mineral
acid or metal hydroxade base, selected from the group of potassium hydroxide, sodium
hydroxide, and hydrochloric acid, and mixtures thereof, and preferably sodium hydroxide and/or
hydrochloric acid. These acidic and/or basic pH modifying agents are added to adjust the
formulation to the target acceptable pH range. Hence 1t may not be necessary to use both acid
and base - depending on the formudation, the addition of one of the acid or base may be sufficient
to bring the mixture to the desired pH range.

[007971 The aguecus vehicle may also contain a buffering agent to stabilize the pH. When used,
the buffer is selected from the group consisting of a phosphate buffer (such as sodium
dihydrogen phosphate and disodium hydrogen phosphate), a borate buffer {such as boric acid, or
salts thereof including disodium tetraborate), a citrate buffer (such as citric acid, or salis thereof
mchuding sodium citrate), and g-aminocaproic acid, and mixtures thereof.

[00798] The formulation may further comprise a wetting agent. Suttable classes of wetting
agents include those selected from the group consisting of polyoxypropylene-polyoxyethylene
block copolymers (poloxamers), polyethoxylated ethers of castor ails, polyoxyethylenated
sorbitan esters {polysorbates), polymers of oxyethylated octyl phenol (Tyloxapol}, polyoxyl 40
stearate, fatty acid glycol esters, fatty acid glveeryl esters, sucrose fatty esters, and
polyoxyethylene fatty esters, and mixtures thereof.

[00799] Sterile injectable solutions can be prepared by incorporating the active compound in the
required amount in an appropriate solvent with one or a combination of ingredients enumerated
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above, as required, followed by filtered sterilisation. Generally, dispersions are prepared by
mcorporating the active compound into a sterile vehicle that contains a basic dispersion medium
and the required other ingredients from those enumerated above. In the case of sterile powders
for the preparation of sterile injectable solutions, methods of preparation are vacuum drying and
freere-drying that vields a powder of the active ingredient plus any additional desired ingredient
from a previously sterile-filtered solution thereof.

[00800] The compounds of present disclosure can be formulated for oral adnunistration in forms
such as tablets, capsules (each of which includes sustained release or timed release
formulations), pills, powders, granules, elixirs, tinctures, suspensions, syrups and emulsions. The
compounds of present disclosure can also be formulated for intravenous (bolus or in~fusion),
intraperitoneal, topical, subcutaneous, intramuscular or transdermal {e. g., patch) administration,
all using forms well known to those of ordinary skill in the pharmaceutical arts.

[00801] Oral compositions generally include an inett diluent or an edible pharmaceutically
acceptable carrier. They can be enclosed in gelatin capsules or compressed nto tablets. For the
purpose of oral therapeutic admnistration, the active compound can be incorporated with
excipients and used in the form of tablets, troches, or capsules. Gral compositions can also be
prepared using a fluid carrier for use as a moothwash, wherein the compound tn the fluid carrier
15 applied orally and swished and expectorated or swallowed. Pharmaceutically compatible
binding agents, and/or adjuvant materials can be included as part of the composition. The tablets,
pills, capsules, troches and the like can contain any of the following ingredients, or compounds
of a similar nature: a binder such as microcrystalline cellulose, gum tragacanth or gelatin; an
excipient such as starch or lactose, a disintegrating agent such as alginic acid, Primogel, or corn
starch; a hubricant such as magnesium stearate or Sterotes; a glidant such as colioidal silicon
dioxide; a sweetening agent such as sucrose or sacchari; or a flavoring agent such as
peppermint, methyl salicylate, or orange flavoring.

[00802] For administration by inhalation, the compounds are delivered in the form of an aerosol
spray from pressured container or dispenser, which contains a suitable propellant, e.g., a gas such
as carbon dioxide, or a nebuliser.

[00803] Systemic administration can also be by transmucosal or transdermal means. For
transmucosal or transdermal adnunistration, penetrants appropriate to the barrier to be permeatex
are used in the formulation. Such penetrants are generally known i the art, and include, for
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example, for transmucosal administration, detergents, bile salts, and fusidic acid derivatives.
Transmucosal administration can be accomplished through the use of nasal sprays or
supposttories. For transdermal administration, the active compounds are formulated into
omtments, salves, gels, or creams as generally known in the art.

[00804] According to a further aspect of the disclosure there is provided a pharmaceutical
composition which comprises a compound of the disclosure as defined hereinbefore, ora
pharmaceutically acceptable prodrug, solvate, enantiomer, stereoisomer, tautomer, or salt
thereof, in association with a pharmaceutically acceptable diluent or carrier.

fO08057 The active compounds can be prepared with pharmaceutically acceptable carriers that
will protect the compound against rapid elunivation from the body, such as a controlled release
formulation, mcluding tmplants and microencapsulated delivery systems. Biodegradable,
biocompatible polymers can be used, such as ethylene vinyl acetate, polyanhydrides,
polyglyeolic acid, collagen, polvorthoesters, and polvlactic acid. Methods for preparation of such
formulations will be apparent to those skilled in the art. The matertals can also be obtained
comamercially from Alza Corporation and Nova Pharmaceuticals, Inc. Liposomal suspensions
(including liposomes targeted to infected cells with monoclonal antibodies to viral antigens) can
also be used as pharmaceutically acceptable carners. These can be prepared according to
methods known to those skilled in the art, for example, as descrnibed in U.S. Pat. No. 4,522 811
[00806T It 15 especially advaniageous io formulate oral or parenteral compositions in dosage unit
form for ease of administration and uniformity of dosage. Dosage unit form as used herein refers
to physically discrete units suited as unitary dosages for the subject to be treated; each unit
containing a predetermined quantity of active compound calculated to produce the desired
therapeutic effect in association with the required pharmaceutical carrier. The specification for
the dosage unit forms of the disclosure are dictated by and directly dependent on the unique
characteristics of the active compound and the particular therapeutic effect to be achieved.
[00807] In therapeutic applications, the dosages of the pharmaceutical compositions used i
accordance with the disclosure vary depending on the agent, the age, weight, and clinical
condition of the recipient patient, and the experience and judgment of the chinician or practitioner
administering the therapy, among other factors atfecting the selected dosage. Generally, the dose
should be sufficient to result in slowing, and preferably regressing, the symptoms of the disease
or disorder disclosed herein and also preferably causing complete regression of the disease or
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disorder. Dosages can range from about 0.01 mg/kg per day to about 5000 mg/kg per day. In
preferred aspects, dosages can range from about 1 mg/kg per day to about 1000 mg/ke per day.
In an aspect, the dose will be in the range of about 0.1 meg/day to about 50 g/day; about 0.1
mg/day to about 25 g/day; about 0.1 mg/day to about 10 g/day; about 0.1 mg to about 3 g/day; or
about 0.1 mg to about 1 g/day, in single, divided, or continuous doses {which dose may be
adjusted for the patient’s weight in kg, body surface area in m%, and age in vears). An effective
amount of a pharmaceutical agent 1s that which provides an objectively identifiable improvement
as noted by the clinician or other qualified observer. Fuprovement in survival and growth
indicates regression. As used herein, the term “dosage effective manner” refers to amount of an
active compound to produce the desired biological effect in a subject or cell.

[O0808] It 13 to be understood that the pharmaceutical compositions can be included in a
container, pack, or dispenser together with instructions for administration,

[00809] The dosage regimen utilizing the compounds 1s selected 10 accordance with a variety of
factors including type, species, age, weight, sex and medical condition of the patient; the severity
of the condition to be treated; the route of admimstration; the renal and hepatic function of the
patient; and the particular compound or salt thereof emploved. An ordinanly skilled physician or
vetermarian can readily determine and prescribe the effective amount of the drug required to
prevent, counter, or arrest the progress of the condition.

[00&101 Techniques for formulation and administration of the disclosed compounds of the
disclosure can be found in Remington: the Science and Practice of Pharmacy, 19™ edition, Mack
Publishing Co., Easton, PA (1995). In an embodiment, the compounds described herein, and the
pharmaceutically acceptable salts thereof, are used in pharmaceutical preparations in
combination with a pharmaceutically acceptable carrier or diluent. Suitable pharmaceutically
acceptable carriers include mert solid fillers or diluents and sterile agueous or organic solutions.
The compounds will be present in such pharmaceutical compositions in amounis sufficient to
provide the desired dosage amount in the range described herein.

[00811} The compositions of the disclosure may be obtained by conventional procedures using
conventional pharmaceutical excipients, well known i the art. Thus, compositions mntended for
oral use may contain, for example, one or more coloring, sweetening, flavoring and/or

preservative agenis.
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[00812] An effective amount of a compound of the present disclosure for use in therapy 1s an
amount sufficient to modulate P-glycoprotein activity and/or cytochrome P450 activity ina
disease or disorder referred to herem, slow the disease or disorder progression and/or reduce the
symptoms associated with the disease or disorder.

[00813] The size of the dose for therapeutic or prophyvlactic purposes of a compound of any of
the Formulae disclosed herein will naturally vary according to the nature and severity of the
conditions, the age and sex of the animal or patient and the route of administration, according to

well-known principles of medicine,

Methods of Use

[00814] In some aspects, the present disclosure provides a method of modulating P-glvcoprotein
activity {e.g., in vitro ot in vive) and/or cytochrome P4S0 activity (e.g., in vitro or in vivo),
coraprising contacting a cell with an effective amount of a compound of the present disclosure or
a pharmaceutically acceptable prodrug, solvate, enantiomer, sterecisomer, tautomer, or sal
thereof.

[00815] In some aspects, the present disclosure provides a method of modulating P-glvcoprotein
activity {e.g., in vifro or in vivo), comprising contacting a cell with an effective amount of a
compound of the present disclosure or a pharmaceutically acceptable prodrug, solvate,
enantiomer, sterecisomer, tautomer, or salt thereof.

[00816} In some aspects, the present disclosure provides a method of modulating cytochrome
P450 activity {e.g., in vitro or in vive), comprising contacting a cell with an effective amount of a
compound of the present disclosure or a pharmaceutically acceptable prodrug, solvate,
enantiomer, stereoisomer, tautomer, or salt thereof.

[00817] In some embodiments, the P-glycoprotein activity 1s overexpressed. In some
embodiments, the P-glycoprotein activity is under-expressed.

[00818] In some embodiments, the cytochrome P430 activity is overexpressed. In some
embodiments, the cytochrome P450 activity 1s under-expressed.

[00819]1 In some embodiments, the cytochrome P450 activity 1s CYP3A4 activity.

(0082071 In some embodiments, the cytochrome P4S0 activity 18 CYP3AS activity.

[00821] In some embodiments, the modulation is inhibition.
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[008221 In some aspects, the present disclosure provides a method of ireating or preventing a
disease or disorder disclosed herein in a subject in need thereof, comprising administering to the
subject a therapeutically effective amount of a compound of the present disclosure or a
pharmaceutically accepiable prodrug, solvate, enantiomer, sterecisomer, tautomer, or salt
thereof, or a pharmaceutical composition of the present disclosure.

[00823] In some aspects, the present disclosure provides a method of treating or preventing a
disease or disorder disclosed herein inn a subject in need thereof, comprising admunistering to the
subiect an effective amount of a compound of the present disclosure or a pharmaceutically
acceptable prodrug, solvate, enantiomer, stereoisomer, tautomer, or salt thereof, or a
pharmaceutical composition of the present disclosure.

[008241 In some aspects, the present disclosure provides a method of treating a disease or
disorder disclosed herein in a subject in need thereof, comprising adnunistering to the subject a
therapeutically effective amount of a compound of the present disclosure or a pharmaceutically
acceptable prodrug, solvate, enantiomer, sterecisomer, tautomer, or salt thereof, or a
pharmaceutical composition of the present disclosure.

[00825] Iun some aspects, the present disclosure provides a method of treating a disease or
disorder disclosed herein n a subject in need thereof, comprising administering 1o the subject an
effective amount of a compound of the present disclosure or a8 pharmaceutically acceptable
prodrug, solvate, enantiomer, sterepisomer, tautomer, or salt thereof, or a pharmaceutical
composttion of the present disclosure.

[00826] In some embodiments, when the methods relate to preventing or prevention of a disease
or disorder, the method comprises administering an effective amount of a compound of the
present disclosure or a pharmaceutically acceptable prodrug, solvate, enantiomer, sterecisomer,
tautomer, or salt thereof, or a pharmaceutical composition of the present disclosure.

[00827] In some embodiments, when the methods relate to treating or treatment of a disease or
disorder, the method comprises administering a therapeutically effective amount or effective
amount of a compound of the present disclosure or a pharmaceutically acceptable prodrug,
solvate, enantiomer, sterecisomer, tautomer, or salt thereof, or a pharmaceutical composition of
the present disclosure,

[00828] In some embodiments, the disease or disorder 1s associated with an implicated P-
glycoprotemn activity {e.g., overactivity or abnormal activity). In some embodiments, the disease
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or disorder is a disease or disorder iy which P-glycoprotein activity is implicated {e.g., abnormal
or elevated}. In some embodiments, the disease or disorder 1s a disease or disorder 1n which
multi-drug resistance is implicated due to P-glycoprotein activity. In some embodiments, the
disease or disorder is a disease or disorder in which P-glycoprotein activity is implicated due to
multi-drug resistance following cancer treatment.

[00829] In some embodiments, the disease or disorder 1s associated with an implicated
cytochrome P450 activity {e.g., overactivity or abnormal activity). In some embodiments, the
disease or disorder is a disease or disorder i which cytochrome P450 activity 15 implicated {e.g.,
abnormal or elevated). In some embodiments, the disease or disorder 1s a disease or disorder in
which multi-drug resistance is implicated due to cytochrome P450 activity. In some
ernbodiments, the disease or disorder is a disease or disorder in which cytochrome P450 activity
is imphicated due to multi-drug resistance following cancer treatment.

[00830] In some embodiments, the disease or disorder 1s a cell proliferative disorder.

[00831] Tn some embaodiments, the cell proliferative disorder 1s a cancer.

[00832] In some embodiments, the cancer involves abnormal cell growth with the potential to
mvade or spread o other paris of the body.

[00833] In some embodiments, the cancer 13 a malignant tumor or neoplasm.

(0083471 In some embodiments, the cancer 1s breast cancer, pancreatic cancer, non-amall cell lung
cancer, small cell lung cancer, ovarian cancer, epithelial ovarian cancer, AIDS-related Kapos:
sarcoma, soft tissue sarcoma, leiomyosarcoma, esophageal cancer, melanoma, lymphoma,
uterine cancer, peritoneal cancer, fallopian tube cancer, endometrial cancer, cervical cancer,
thyroid cancer, gastric cancer, gastroesophageal junction cancer, urothelial cancer, bladder
cancer, oropharynx cancer, hypopharynx cancer, larvnx cancer, head and neck cancer, germ cell
cancer/tumors, prostate cancer, colon cancer, rectal cancer, kidney cancer, cholangiocarcinoma
{bile duct cancer), glioblastoma, squamous cell carcinoma, glioma, leukenua, or non-Hodgkin
iymphoma.

[00835] In some embodiments, the cancer is breast cancer. In some embodiments, the breast
cancer 1s metastatic breast cancer. In some emnbodiments, the breast cancer 15 carcinoma of the
breast. In some embodiments, the breast cancer is inple-negative breast cancer.

[00836] In some embodiments, the cancer 1s fung cancer. In sore embodiments, the lung cancer
is non-small cell tung cancer. In some embodirnents, the lung cancer is small cell lung cancer,

197



WO 2022/076662 PCT/US2021/053936

[00837] In some embodiments, the cancer 1s prostate cancer. In some embodiments, the prostate
cancer i1s metastatic hormone resistant prostate cancer, castration naive prostate cancet, of
castration resistant prostate cancer. In some embodiments, the prostate cancer is metastatic
hormone resistant prostate cancer. In some embodiments, the prostate cancer is carcinoma of the
prostate.

[00838] In some embodiments, the cancer is ovarian cancer. In some embodiments, the cancer is
carcinoma of the ovary.

[00839] Tu some embodiments, the cancer 1s AlDS~related Kaposi sarcoma.

[008407 In some embodiments, the cancer 1s pancreatic cancer. In some embodiments, the
pancreatic cancer s adenocarcinoma of the pancreas.

[00841] In some embodiments, the cancer 13 bladder cancer, breast cancer, cervical cancer,
esophageal cancer, gastric cancer, epithehial ovarian cancer, fallopian tube cancer, primary
peritoneal cancer, head and neck cancer, squamous cell carcinoma of the head and neck
{SCCHN)}, non-small cell lung cancer (NSCLC), castration naive prostate cancer, castration
resistant prostate cancer, metastatic hormoune resistant prostate cancer (mHRPC), small cell tung
cancer, soft tissue sarcoma, or utering cancer.

[00842] In some embodiments, the cancer 13 breast cancer, non-small cell fung cancer, prostate
cancer {including metastatic hormone resistant prostate cancer, castration naive prostate cancer,
or castration resistant prostate cancer), squamous cell carcinoma of the head and neck, or gasiric
cancer.

[00843] In some embodiments, the cancer i3 colorectal cancer.

[00844] In some embodiments, the cancer 1s an advanced malignancy. In some embodiments, the
cancer 1S a primary or secondary cancer.

[00845] In some embodiments, the cancer 1s a solid tumor.

(00846} In some embodiments, the solid tumor is histologically or cviologically confirmed.
[00847] In some embodiments, the solid tumor i1s metastatic or unresectable.

[00848] In some embodiments, the subject is predisposed to the state, disorder, or condition
{e.g., presence of a genetic variant).

[00849] In some aspects, the present disclosure provides a method of treating or preventing a
cancer in a subject in need thereof, comprising administering to the subject a therapeutically
effective amount of a compound of the present disclosure or a pharmaceutically acceptable
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prodrug, solvate, enantiomer, sterecisomer, tautomer, or salt thereof, or a pharmaceutical
compaosition of the present disclosure.

[00850] In some aspects, the present disclosure provides a method of treating or preventing a
cancer inn a subject in need thereof, compnising administering to the subject an effective amount
of a compound of the present disclosure or a pharmaceutically acceptable prodrug, solvate,
enantiomer, sterecisomer, tautomer, or salt thereof, or a pharmaceutical composition of the
present disclosure.

(008511 In some aspects, the present disclosure provides a method of treating a cancer in a
subject in need thereof, comprising administering to the subject a therapeutically effective
amount of a compound of the present disclosure or a pharmaceutically acceptable prodrug,
solvate, enantiomer, stereoisomer, tautomer, or salt thereof, or a pharmaceutical composition of
the present disclosure.

[00852] In some aspects, the present disclosure provides a method of treating a cancer ina
subject in need thereof, comprising administering to the subject an effective amount of a
compound of the present disclosure or a pharmaceutically acceptable prodrug, solvate,
enantiomer, steresisomer, fautomer, or salt thereof, or a pharmaceutical composition of the
present disclosure.

[008531 In some aspects, the present disclosure provides a compound of the present disclosure or
a pharmaceutically acceptable prodrug, solvate, enantiomer, sterecisomer, tautomer, or salt
thereof for use in modulating P-glycoprotein activity {e.g., in vitro ot in vive) and/or cytochrome
P450 activity {e.g., in vifro or in vive).

[00854] In some aspects, the present disclosure provides a compound of the present disclosure or
a pharmaceutically acceptable prodrug, solvate, enantiomer, stereoisomer, tautomer, or salt
thereof for use 1n modulating P-glycoprotein activity {e.g., i vitre or in vivo).

[00855] In some aspects, the present disclosure provides a compound of the present disclosure or
a pharmaceutically acceptable prodrug, solvate, enantiomer, sterecisomer, tautomer, or salt
thereof for use in modulating cytochrome P450 activity {e.g., in vitro or in vivo).

(00856} In some aspects, the present disclosure provides a compound of the present disclosure or
a pharmaceutically acceptable prodrug, solvate, enantiomer, sterecisomer, tautomer, or salt

thereof for use in treating or preventing a disease or disorder disclosed herein,
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[00857] In some aspects, the present disclosure provides a compound of the present disclosure or
a pharmaceutically acceptable prodrug, solvate, enantiomer, stereoisomer, tautomer, or salt
thereot for use in treating a disease or disorder disclosed herein.

[00858] In some aspects, the present discloswre provides a compound of the present disclosure or
a pharmaceutically acceptable prodrug, solvate, enantiomer, sterecisomer, tautomer, or salt
thereof for use in treating or preventing a cancer in a subject in need thereof.

[00839] In some aspects, the present disclosure provides a compound of the present disclosure or
a pharmaceutically acceptable prodrug, solvate, enantiomer, sterecisomer, tautomer, or salt
thereof for use in treating a cancer in a subject in need thereof.

(008601 In some aspects, the present disclosure provides use of a compound of the present
disclosure or a pharraceutically acceptable prodrug, solvate, enantiomer, stereoisomer,
tautomer, or salt thereof in the manufacture of a medicament for modulating P-glycoprotein
activity {e.g., in vitro or in vivo) and/or cyvtochrore P450 activity (e.g., in vitro or in vive).
[00861] Tn some aspects, the present disclosure provides use of a corapound of the present
disclosure or a pharmaceutically acceptable prodrug, solvate, enantiomer, sterecisomer,
tantomer, or 3alt thereof 1n the manufacture of a medicament for modulating P-glyvcoprotein
activity {e.g., in vitre or in vive).

[00862] In some aspects, the present disclosure provides use of a compound of the present
disclosure or a pharmaceutically accepiable prodrug, solvate, enantiomer, sterecisomer,
tautomer, or salt thereof in the manufacture of a medicament for modulating cytochrome P450
activity {e.g., in vitro or in vivo).

[00863] In some aspects, the present disclosure provides use of a compound of the present
disclosure or a pharmaceutically acceptable prodrug, solvate, enantiomer, sterecisomer,
tautomer, or salt thereof in the manufacture of a medicament for treating or preventing a disease
or disorder disclosed herein.

[00864] In some aspects, the present disclosure provides use of a compound of the present
disclosure or a pharmaceutically acceptable prodrug, solvate, enantiomer, stereotsomer,
tautomer, or salt thereof in the manufacture of a medicament for treating a disease or disorder
disclosed herein.

[00865] In some aspects, the present disclosure provides use of a compound of the present
disclosure or a pharmaceutically acceptable prodrug, solvate, enantiomer, stereotsomer,
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tautomer, or salt thereof in the manufacture of a medicament for ireating or preventing a cancer
in a subject in need thereof.

[00866} In some aspects, the present disclosure provides use of a compound of the present
disclosure or a pharmaceutically acceptable prodrug, solvate, enantiomer, sterecisomer,
tautomer, or salt therecf in the manufacture of a medicament for treating a cancer in a subject in
need thereof.

[00867] The present disclosure therefore provides a method of medulating P-glycoprotein
activity iz vitro ot in vivo and/or eytochrome P450 activity in vitro ot in vive, comprising
contacting a cell with an effective amount of a compound, or a pharmaceutically acceptable
prodrug, solvate, enantiomer, sterecisomer, tautomer, or salt thereof, as defined herein.

[00868] The present disclosure provides compounds that function as modulators of P-
glycoprotemn activity and/or cytochrome P450 activity. The present disclosure therefore provides
a method of modulating P-glveoprotein activity in vitro or in vive and/or cytochrome P450
activity iz vitro or in vivo, comprising contacting a cell with an effective amount of a compound,
or a pharmaceutically acceptable prodrug, solvate, enantiomer, stereoisomer, tautomer, or salt
thereof, as defined herein.

[00869] The present disclosure provides compounds that function as modulators of P-
glycoprotemn activity. The present disclosure therefore provides a method of modulating P-
elycoprotein activity in viZre or in vivo, comprising contacting a cell with an effective amount of
a compound, or a pharmaceutically acceptable prodrug, solvate, enantiomer, stergoisomer,
tautomer, or salt thereof, as defined herein.

[00870] The present disclosure therefore provides a method of modulating cytochrome P450
activity in vifre of in vivo, comprising contacting a cell with an effective amount of a compound,
or a pharmaceutically acceptable prodrug, solvate, enantiomer, sterecisomer, tautomer, or salt
thereof, as defined herein.

[00871] The present disclosure provides compounds that function as modulators of cytochrome
P450 activity. The present disclosure therefore provides a method of modulating cytochrome
P40 activity in vitro or in vivo, comprising contacting a cell with an effective amount of a
compound, or a pharmaceutically acceptable prodrug, solvate, enantiomer, sterecisomer,

tautomer, or salt thereof, as defined heren.
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[00872] In some embodiments, the compounds of the present disclosure improve oral
bicavailability of therapeutics which are substrates of P-glycoprotein and/or eytochrome P450.
[00873] In some embodiments, the compounds of the present disclosure improve oral
bioavailability of therapeutics which are substrates of P-glycoprotein.

[00874] In some embodiments, the compounds of the present disclosure improve oral
bioavailability of therapeutics which are substrates of cytochrome P450.

[00875] In some embodiments, the compounds of the present disclosure increase brain
distribution of therapeutics which are substrates of P-glycoprotein and/or cytochrome P4530,
[O08761 In some embodiments, the compounds of the present disclosure increase brain
distribution of therapeutics which are substrates of P-glycoprotein.

[00877] In some emnbodiments, the compounds of the present disclosure increase brain
distribution of therapeutics which are substrates of cytochrome P450.

[00878] Effectiveness of compounds of the disclosure can be determined by 1ndustry-accepted
assays/disease models according to standard practices of elucidating the same as described i the
art and are found in the current general knowledge.

[00879] The present disclosure also provides a method of treating a disease or disorder in which
P-glyeoprotein activity and/or cytochrome P450 activity 1s implicated in a subject in need of
such treatment, comprising admunistering to said patient a therapeutically effective amount of a
compound, or a pharmaceutically acceptable prodrug, solvate, enantiomer, steresisomer,
tautomer, or salt thereof, or a pharmaceutical composition as defined herein.

[00880] The present disclosure also provides a method of treating a disease or disorder in which
P-glycoprotein activity is imphcated in a subject in need of such treatment, comprising
administering to said patient a therapeutically effective amount of a compound, or a
pharmaceutically acceptable prodrug, solvate, enantiomer, steresisomer, tautomer, or salt
thereof, or a pharmaceutical composition as defined heren.

[00881] The present disclosure also provides a method of treating a disease or disorder in which
cytochrome P450 activity is implicated in a subject in need of such treatment, comprising
administering to said patient a therapeutically effective amount of a compound, ora
pharmaceutically acceptable prodrug, solvate, enantiomer, sterecisormer, tautomer, or salt

thereof, or a pharmaceutical composition as defined herein
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[00882} The present disclosure also provides a method of treating a disease or disorder in which
P-glycoprotein activity and/or cytochrome P450 activity 1s implicated in a subject in need of
such treatment, comprising administering to said patient an effective amount of a compound, or a
pharmaceutically accepiable prodrug, solvate, enantiomer, sterecisomer, tautomer, or salt
thereof, or a pharmaceutical composition as defined herein.

[00883] The present disclosure also provides a method of treating a disease or disorder in which
P-glycoprotein activity is implicated in a subject in need of such treatment, comprising
admirnstering to said patient an effective amount of a compound, or a pharmaceutically
acceptable prodrug, solvate, enantiomer, stereoisomer, tautomer, or salt thereof, or a
pharmaceutical composition as defined herein,

[00884] The present disclosure also provides a method of treating a disease or disorder i which
cytochrome P450 activity 1s implicated in a subject 0 need of such treatroent, corprising
administering to said patient an effective amount of a compound, or a pharmaceutically
acceptable prodrug, solvate, enantiomer, stereoisomer, tautomer, or salt thereof, or a
pharmaceutical composiiion as defined herein.

[00885] Compounds of the present disclosure, or pharmacestically acceptable salts thereof, may
be admimstered alone as a sole therapy or can be administered n addition with one or more other
substances and/or treatments. Such conjomt treatment may be achieved by way of the
simultaneous, sequential or separate admimstration of the individual components of the
treatment.

[00886] For example, therapeutic effectivenass may be enhanced by administration of an
adjuvant {i.e. by iiself the adjuvant may only have mimimal therapeutic benefit, but in
combination with another therapeutic agent, the overall therapeutic benefit to the individual 15
enhanced). Alternatively, by way of example only, the benefit experienced by an individual may
be increased by administering a compound of any of the Formulae disclosed herein with another
therapeutic agent (which also includes a therapeutic regimen) that also has therapeutic benefit.
[008871 In the instances wherein the compound of the present disclosure is adnunistered in
combination with other therapeutic agents, the compound of the disclosure need not be
administered via the same route as other therapeutic agents, and may, because of dufferent
physical and chemical characteristics, be administered by a different route. For example, the
compound of the disclosure may be administered orally to generate and maintain good blood
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levels thereof, while the other therapeutic agent may be administered intravenously. The mitial
administration may be made according to established protocols known in the art, and then, based
upon the observed effects, the dosage, modes of administration and times of administration can
be modified by the skilled clinician.

[00888] The particular choice of other therapeutic agent will depend upon the diagnosis of the
attending physicians and their judgment of the condition of the individual and the appropriate
treatment protocol. According to this aspect of the disclosure there s provided a combination for
use in the treatment of a disease in which P-glycoprotein activity and/or cytochrome P450
activity 1s implicated comprising a compound of the disclosure as defined hereinbefore, ora
pharmaceutically acceptable prodrug, solvate, enantiomer, sterecisomer, tautomer, or salt
thereof, and another suitable agent. According to this aspect of the disclosure there 1s provided a
combination for use in the treatment of a disease mn which P-glycoprotemn activity 1s implicated
comprising a compound of the disclosure as defined berembefore, or a pharraceutically
acceptable prodrug, solvate, enantiomer, sterecisomer, tautomer, or salf thereof, and another
suttable agent. According to this aspect of the disclosure there 1s provided a combination for use
in the treatment of a disease m which cytochrome P450 activity is implicated comprising a
compound of the disclosure as defined herembefore, or a pharmaceutically acceptable prodrug,
solvate, enantiomer, steregisomer, tautomer, or salt thereof, and another suitable agent.

[008891 According to a further aspect of the disclosure there is provided a pharmaceutical
composttion which comprises a compound of the disclosure, or a pharmaceutically accepiable
prodrug, solvate, enantiomer, sterepisomer, tautomer, or salt thereof, in combination with
angther suitable agent, in association with a pharmaceutically acceptable diluent or carrier.
[00890] In addition to its use in therapeutic medicine, compounds of any of the Formulae
disclosed herein and pharmaceutically acceptable salts thereof are also useful as pharmacological
tools in the development and standardization of in vitro and i vivo test systems for the
evaluation of the effects of modulators of P-glycoprotein and/or eyvtochrome P450 1n laboratory
animals such as dogs, rabbits, monkeys, rats and mice, as part of the search for new therapeutic
agents.

(008911 In addition to its use in therapeutic medicine, compounds of any of the Formulae
disclosed herein and pharmaceutically acceptable salts thereof are also useful as pharmacological
tools in the development and standardization of in vitro and in vivo test systems for the
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evaluation of the effecis of modulators of P-glycoprotein in laboratory animals such as dogs,
rabbits, monkeys, rats and mice, as part of the search for new therapeutic agenis.

[00892] In addition to its use in therapeutic medicine, compounds of any of the Formulae
disclosed herein and pharmaceutically acceptable salts thereof are also useful as pharmacological
tools in the development and standardization of in vitre and in vivo test systems for the
evaluation of the effects of modulators of cytochrome P450 in laboratory animals such as dogs,
rabbits, monkeys, rats and mice, as part of the search for new therapeutic agents.

[00893] Tu any of the above-mentioned pharmaceutical composition, process, method, use,
medicament, and manufacturing features of the instant disclosure, any of the alternate
embodiments of macromolecules of the present disclosure described herein also apply.

[00894] The compounds of the disclosure or pharmaceutical compositions comprising these
compounds may be adnunistered to a subject by any convenient route of admunistration, whether
systemically/ peripherally or topically (i.e., at the site of desired action).

[00895] Routes of adnumistration include, but are not imited to, oral {e.g. by ingestion); buccal;
sublingual; transdermal (inclading, e.g., by a paich, plaster, etc.); transmucosal (including, e.g.,
by a patch, plaster, etc.); intranasal (e.z., by nasal spray); ocular {e.g., by eye drops); pulmonary
{e.g., by inhalation or insufflation therapy using, e.g., via an aerosol, e.g., through the mouth or
nose; rectal {e.g., by suppository or enema}; vaginal {e.g., by pessary); parenteral, for example,
by injection, including subcutaneous, intradermal, intramuscular, intravenous, mtra-arterial,
intracardiac, intrathecal, intraspinal, intracapsular, subcapsular, intraorbital, intraperitoneal,
mitratracheal, subcuticular, intraarticular, subarachnoid, and intrasternal; by implant of a depot or
reservoir, for example, subcutaneously or imtramuscularly.

[00896] The disclosure having been deseribed, the following examples are offered by way of

tllustration and not limitation.

EXAMPLES
[00897] For exemplary purpose, neutral compounds of any of the Formulae disclosed herein are
synthesized and tested in the examples. It is understood that the neutral compounds of any of the
Formulae disclosed herein may be converted to the corresponding pharmaceutically acceptable

salts of the cornpounds using routine techniques in the art {e.g., by saponification of an ester to
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the carboxylic acid salt, or by hydrolyzing an amide to form a corresponding carboxylic acid and
then converting the carboxylic acid to a carboxylic acid salt).

[00898] Nuclear magnetic resonance (NMR) spectra were recorded at 400 MHz or 300 MHz as
stated and at 300.3 K unless otherwise stated; the chemical shifts (&) are reported in parts per
million (ppm}. Spectra were recorded using a Bruker or Varian mstrument with 8, 16 or 32
scans.

[00899] LC-MS chromatograms and spectra were recorded using an Agilent 1200 or Shimadzu
LC-20 AD&MS 2020 mstrument using a C-18 column such as a Luna-C18 2.0x30 muu or
Xbridge Shield RPC18 2.1x50 mm. Injection volumes were 0.7 — 8.0 ul and the flow rates were
typically 0.8 or 1.2 mi/nun. Detection methods were diode array (DAD) or evaporative light
scattering {ELSD) as well as positive ion electrospray wonisation. MS range was 100 - 1000 Dia.
Solvents were gradients of water and acetonitrile both containing a modifier {(typically 0.01 -

0.04 %) such as trifluoroacetic acid or amynomum carbonate.

Abbreviations:
ACN Acetonitrile
DCM Dichloromethane
DIPEA N N-Dusopropylethylamine
DMF N, N-dimethyiformamide
DMSO Dimethylsulphoxide
DMSO-ds Hexadeuterodimethylsulphoxide
e Equivalents
HESI Electrospray ionisation
Et3AC Ethyl acetate
HtOH Ethanol
H Hour{s)
HATU 1-[Bis{dimethylaminojmethylene]-1H-1,2,3-tr1azolof4,5-
blpyridinium 3-oxid hexafluorophosphate
HCI Hydrochloric acid
T NMER. Proton nuclear magnetic resonance spectroscopy
HPLC High performance hiquid chromatography
LC-MS Liguid chromatography-mass spectrometry
Me(D Methanoi-dy
MeQGH Methanol
NaHCOs Sodium bicarbonate
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NaOH Sodium hvdroxide
NazSOy Sodium sulphate
Pd Palladium

PPha Triphenylphosphine
pet. ether Petroleum ether
ppm Parts per million
RM Reaction mixture
TEA Triethylanmine

TFA Triftuorcacetic acid
THF Tetrahydrofuran

Example 1: Synthesis of Intermediates
Synthesis of teri-Butvl (3-(4 5-dimethoxy-2-nitrobenzamido)phenethvi)(methylicarbamate
intermediate 14 (Scheme 1)
[00900] To a stirred solution of 4,5-dimethoxy-2-nitrobenzoic acid (10.0 g, 44.01 mmol, 1.0 eg.}
and fers-butyl (4-aminophenethy!) (methyljcarbamate {(11.01 g, 44.01 nmunol, 1.0 eq.) in DMF
(150 o) were added HATU (1840 ¢, 48,41 mmol, 1.1 eq.yand DIPEA {1836 mi, 132.03
mmol, 3.0 eq.} at room temperature. The reaction was monitored by LC/MS and after completion
of the reaction, the reaction mixture was diluted with EtOAc and washed with 1 M HCI (2x),
saturated NaHCGs (2x) and brine {2x). The organic layer was then dried over Na:SOq, filtered,
and concentrated to afford crude product. The crude material was purified by flash
chromatography on silica gel using Heptane/Ethy! acetate (0-100% gradient) to afford the
desired product Intermediate TA (14.5 g, 72%). 'H NMR (400 MHz, DMSO-d%) 1.34 (s, 9H),
2.71-2.75 (m, SH), 3.36 (s, 2H), 3.92 (s, 3H), 3.94 (s, 3H), 7.16 (d, J = 8 Hz, 2H), 7.25 (s, 1H),
7.57(d, J =& Hz, 2H), 7.70 (s, 1H}, 10.44 (5, 1H); mz (ESI+), M + H] = 460.19
Synthesis of tert-Butvl (4-(2-amino-4, 3-dimethoxybenzanidojphenethyl)(methylicarbamate
Intermediate IB (Scheme 1}
[009C1] To a 1000 mb round bottom flask charged with Intermediate 1A (14.0 g, 30.46 mmol,
1.0 eq. yand 10% Pd/C (324 mg, 3.046 mmol, 0.1 eq.}, 500 mbL of methanol/THF (1:1) was
added at room temperature. The reaction mixture was pressurized with Ho gas balloon and stirred
at room temperature for 5 h. The reaction mixture was filtered through Celite pad and washed
with methanol (2x). The filtrate was concentrated under vacoum to afford Intermediate IB(11.4
g, 87%) which was used without further purification. 'H NMR (400 MHz, DMSO-d%) 1.33 (s,
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OH), 2.75-2.78 (m, SH), 3.39 (s, 2H), 3.86 (s, 3H), 3.90 (s, 3H), 5.24 (s, 2H), 7.19 (d, J = 8 Hz,
2H), 7.22 (s, 1H), 7.55-7.68 (m, 3H), 10.40 (s, 1H); m/z (BESTH), [M + HI™ = 430.09

Synthesis of Thivester IC (Scheme 1 General Procedure AA)

[00902] To a stirred solution of acid (1.0 eq.), 2,2 -benzothiazole disulfide (1.1 eq.), PPhs (3.1
eq.} in DCM (200 mb) at room temperature, TEA (1 eq.) was added. The mixture was stirred
overnight at room temperature. Heptane (300 mL) was added and the solid formed was filtered,
rinsed with acetone, and dried under vacuum o afford the desired thicester which was used
without further purification.

Synthesis of S-(benzofd thiazol-2-yl}4-oxo-4H-chromene-2-carbothioate (1C1, Scheme 1)
[00903] Using General Procedure AA and chromone-2-carboxylic acid (17.2 g) as the acid, 26.3
g of the title compound was obtained (86% yield). 'H NMR (400 MHz, DMSO-d®) 6.92 (s, 1H),
742 (1, J = § Hz, 1H), 7.51-7.56 (m, 2H), 7.72 (d, .J = 8 Hz, 1), 7.85-7.89 (m, 1H), 7.94 (d, J =
8 Hz, 2H), 8.05-8.06 (m, 2H), m/z (ESTH), [M + H]" = 34014

Synthesis of S-(benzofdjthiazol-2-vijquinoline-3-carbothioate (1C2, Scheme 1)

[00904] Using General Procedure AA and quinoline-3-carboxvlic acid {(10.5 g) as the acid, 185
g of the title compound was obtained (63% yield). "H NMR (400 MHz, DMS0O-d%) 7.41-7 .45 (m,
1H), 7.50-7.54 (m, 1H), 7.68-7.72 {(m, 11}, 7.88-7.92 (m, ZH}, 8.04-8.09 (v, 2H}, 8.11-8.19 {(m,
1H}, 8.96 (s, 1H}, 932 (s, 1H);, m2z (ESI+}, [M + H|7= 32318

Synthesis of S-{benzofdjthiazol-2-yl} 3-hydroxy-4-oxo-4H-pyran-2-carbothioate (1C3, Scheme 1)
[00905] Using General Procedure AA and 3-hydroxy-4d-oxo-4H-pyran-2-carboxylic acid (5.0 g)
as the acid, 6.4 g of the title compound was obtained {68% vyield).

Synthesis of S-(henzofd jthiazol-2-yi}-8-hydroxyquineline-3-carbothioate (1C4, Scheme 1}
[00906] Using General Procedure AA and 8-hydroxyquinoline-3-carboxylic acid (6.0 g} as the
acid, 3.6 g of the title compound was obtained (62% yield).

Svathesis of S-(Benzofd[thiazol-2-yl) quinoxaline-2-carbothioate (1C3, Scheme 1)

[00907] Using General Procedure AA and quinoxaline-2-carboxylic acid (5.5 g} as the acid, 7.2
g of the title compound was obtained (70% vield). 'H NMR (400 MHz, DMSQ-d%) 7.41-7.49 (m,
1H), 7.51-7.53 {m, 1H), 7.92-8.16 {m, 4H), 8.18-8.23 (m, 2H), 9.42 (s, 1H); mz (ESIH), [M +
HI"=324.21

Syathesis of S-(Benzofdfthiazol-2-vl} 6-methvi-4-oxo-4H-chromene-2~-carbothioate (U6, Scheme
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[00908] Using General Procedure AA and 6-methyl chromone-2-carboxvlic acid (3.06 g} as the
acid, 4.34 g of the title compound was obtained {82% yield}.

Synthesis of S-(Renzofdjiliazol-2-yl) 6,8-dimeihyl-4-oxo-4H-chromene-2-carbothioate (1C7,
Scheme 1)

[00909] Using General Procedure AA and 6,8-dimethyl chromone-2-carboxylic acid {(3.27 ¢) as
the acid, 4.35 g of the title compound was obtamed (79% yield).

Synthesis of S-(Benzofd Jthiazol-2-y1) 6-ethyl-4-oxo-4H-chromene-2-carboithioate (ICS, Scheme
1)

[00910} Using General Procedure AA and 6-ethyl chromone-2-carboxylic acid (3.27 g) as the
acid, 4.23 ¢ of the title compound was obtained (77% vield).

Syathesis of S-(Benzofd fthiazol-2-vl} 7T-methvi-4-oxo-4H-chromene-2~-carbothioate (U9, Scheme
i)

[00911] Using General Procedure AA and 7-methy! chromone-2-carboxylic acid (3.06 g) as the
acid, 4.41 g of the title compound was obtained {83% vield).

Syathesis of S-(Benzofd jihiazol-2-y} G-methyl-4-oxo-4H-chromene-3-carbothioate (1010,
Scheme 1)

[00912] Using General Procedure AA and 6-methyl-chromone-3-carboxylic acid (3.06 g} as the
acid, 3.9 g of the title compound was obtamned {74% vield).

Synthesis of S-{Benzofd]thiazol-2-yl} 4-oxo-4H-chromene-3-carbothioate {({C11, Scheme 1)
[00913] Using General Procedure AA and chromone-3-carboxylic acid {2.85 g) as the acid, 4.00
g of the title compound was obtained (79% yield).

Synthesis of S-(Renzofdjihiazol-2-yl) 3,4 5-trimethoxybenzothioate (1Ci2, Scheme 1)

[00914] Using General Procedure AA and 3.4, 5-trimethoxybenzoic acid (3.18 g) as the acid,
4.51 g of the title compound was obtained (83% vield).

Synthesis of S-{Benzofdjthiazol-2-yi pyridine-2-carbothioate (fC13, Scheme 1)

[00915] Using General Procedure AA and picolinic acid (1.85 g} as the acid, 3.24 g of the title
compound was obtained (79% vield).

Synthesis of nrermediate ID (Scheme 1; General Procedure BB)

(00916} To a stirred solution of 1B (1.0 eq.} in anhydrous DCM (150 mL) at room temperature

was added C (1.3 eq.) and the sturing was continued overnight at room temperature. The mixture
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was then diluted with heptane and the formed solid was filtered and dried to afford 1D which was
used without further purification.

Synthesis of teri-Butvi (4-(4 S-dimethoxy-2-{4-oxo-4H-chromene-2 carboxamido) benzamido)
phenethyli (methvilcarbamate (1131, Scheme 1)

[00917] The General Procedure BB and intermediate $C1 (6.5 g) was used to obtain 7.8 g of the
title compound (88% yield).

Synthesis of teri-Busyl (4-{4, 5-dimethoxy-2-(quinoline-3-carboxamido) benzamido) phenethyl)
(methyl) carbamate (ID2, Scheme 1)

fO00918] The General Procedure BB and intermediate 12 (3.0 ) was used to obtain 6.2 g of the
titfe compound (72% yield).

Syathesis of tert-Butyl (4-(2-(5-hvdroxy-d-oxo-4H-pyran-2-carboxamido)-4, 3-
dimethoxybenzamido) phenethyl} (methyl) carbamate (ID3, Scheme 1}

[00919] The General Procedure BB and intermediate I3 (3.51 g) was used to obtain 3 8 g of the
title compound (76% vield).

Syathesis of tert-Buiyl (4-2-(8-hvdroxyquinoline-3-carboxamidoj-4, 5-dimethoxybenzamido)
phenethyl} (methyl) carbamate (1D4, Scheme 1)

[00920] The General Procedure BB and intermediate 104 (2.87 g) was used to obtain 2.9 g of the
titie compound (74% yield).

Synthesis of Intermediate IF (Scheme I, General Procedure CC)

[00921] To a cooled suspension of ID in DCM (50 mL) at O °C, was added TFA (100 eq.}
dropwise. The reaction mixture was then stirred at room temperature for 1 h. After completion of
the reaction (monitored by LC/MS), the mixture was concentrated under vacuum. To the residue,
acetonitrile was added resulting in a precipitate. After volatiles were removed, acetonitrile was
added again and the mixture was concentrated. To the obtained solid residue, a small amount of
DCM (20 mL) was added followed by a copious amount of heptanes. The resulting precipitate
was collected by filtration and washed with heptanes to afford intermediate 1¥ which was used
without further purification.

Syathesis of N-(4, 5-Dimerhoxy-2-((4-(2-(methyviamino) ethyl) pheayl) carbamaoyl) phenyli-4-oxo-
dH-chromene-2-carboxamide trifluoroacetate salt ({F1, Scheme 1)

[00922] The General Procedure CC and intermediate D1 (7.8 ¢) was used to obtain 6.5 g of the
title compound (81% yield).

210



WO 2022/076662 PCT/US2021/053936

Synthesis of N-(4, 5-Dimethoxy-2-((4-(2-(methylamino) ethyl) phenyl) carbamovi) phenyl)
guinoline-3-carboxamide triflucroacetate salt (1E2, Scheme 1).

[00923] The General Procedure CC and intermediate D2 (6.2 g) was used to obtain 5.5 g of the
title compound (87% yield}.

Synthesis of N-(4,5-Dimethoxy-2-((4-(2-(methyviaminoethyvlphenylcarbamoylphenyl)-5-
hvdroxy-4-oxo-4H-pyran-2-carboxamide triffuoroacetate salt (IK3, Scheme 1).

00924} The General Procedure CC and intermediate ¥D3 (3.8 g) was used to obtain 3.2 g of the
title compound (82% yield).

Synthesis of N-(4,3-Dimethoxy-2-((4-(2-(methviamino)ethvliphenylicarbamoylphenyl)-8-
hvdroxvquanoline-3-carboxamide wiffucroacetate salt (T84, Scheme 1),

[00925] The General Procedure CC and intermediate T34 (2.9 ¢) was used to obtain 2.5 g of the
title compound (84% yield).

Reductive Amination (Scheme I, General Procedure D)

[00926] To a clean 40 ml. vial, a nuxture of intermediate ¥E (1 eq.), aldehyde (1 eq.), and EtsN
{2.5 eq.) in anhydrous DMF (5 mL} was stirred at room temperature for 4 h. Then, acetic acid (3
eq.} followed by sodium triacetoxyborohydride (3.0 eq.) were added and the stirting was
continued overmght at room temperature. Upon completion of the reaction {checked by LO/MS),
the reaction mixture was diluted with DCM, and washed with brine {2x}. The organic layer was
dried over Na:SQ0;4, filtered, and concentrated to afford the crude product which was then purified
by reverse phase-HPLC to give the final compound as a TFA salt which was converted to free
base by dissolving the compound in 10% MeOH/DCM, followed by extraction with 1.0 M
NaQH, drving over anhydrous sodium sulfate, filtration, and removal of the solvent under
VACHUNL

General Procedure EE For the Amide Formation (Scheme 1)

[00927] To a stirred solution of acid (0.16 mmol, 1.0 eq.} and 1E1 (0.16 mmol, 1.0 eq.) in DMF
(5 mL) were added HATU (0.18 mmol, 1.1 eq.) and DIPEA (0.48 mmol, 3.0 eq.) at room
temperature. The reaction mixiure was monitored by LC/MS and after completion of the
reaction, the mixture was diluted with EtOAc, and washed with 1 M HCI (2x), saturated
NaHCO: and brine. The organic layer was dried over NaxSQ4, filtered, and concentrated to
afford crude product which was purified via RP (reverse phase)-HPLC to give the desired
compound as a TFA salt which was converted to free base by dissolving the compound in 10%
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MeOH/DCM, followed by extraction with 1.0 M NaOH, drying over anhydrous sodium sulfate,
filtration, and removal of the solvent under vacuum.

The final Compound Nos, 25-55 were synthesized according to Scheme 2.

General Procedure 24 jor Siep 1 of Scheme 2

[00928] 4-(2-bromoethyl) antline (2.5 mimol, 1.0 eq.) and the corresponding primary amine (10
mmol, 4.0 eq.} were dissolved in 20 mL anhydrous THF. The mixture was left to stir for
overnight at room temperature. The reaction mixture was monitored by LC/MS and after
completion of the reaction, the reaction mixture was concentrated under vacuum to afford
secondary amine IF which was used without further purification.

Synthesis of 4-(2-(Ethvianinojethvijaniline (1F1, Scheme 2)

[00929] The title compound was obtained following General Procedure 24 and using
ethyvlamine.

Synthesis of 4-(2-(Propylaminajethyljaniline (IF2, Scheme 2)

[00930] The title compound was obtained following General Procedure 24 and n-propylamive.
Syathesis of 4-(2-{Isobutviaminalethyljoniline (153, Scheme 2)

[00931] The title compound was obtained following General Procedure 24 and Z-methylpropan-
1-amne.

Synthesis of 4-(2-(Isopropyiaminojethyllaniline (154, Scheme 2)

[009321 The title compound was obtamned following General Procedure 24 and isopropylamine.
Synthesis of 4-(2-((Cyclopropyimethvilaminojethylianiline (185, Scheme 2)

[00933] The title compound was obtained following General Procedure 24 and
cyclopropylmethanamine.

Synthesis of 4-(2-{Phenethylaminojethyljaniline (1F6, Scheme 2)

[00934] The title compound was obtained following General Procedure 2A and Z-phenylethan-1-
amine.

Synthesis of 4-(2-(Cyvclohexylamino Jethyljaniline (IF7, Scheme 2}

[009357 The title compound was obtained following General Procedure 24 and
cyclohexanamine

Synthesis of 4-(2-{(2~-{ 1 H-indol-3-ylethyljaminojethylianiline (TF8, Scheme 2)

[00936] The title compound was obtained following General Procedure 24 and 2-(1H-indol-3-
vllethan-i-amine.
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General Procedure 2B for Step 2 of Scheme 2

[00937] To an ice-cooled (0 °C) solution of secondary amine IF (2.0 mmol, 1.0 eq.) in 20 mL
anhydrous DCM was added Boc anhydride (2.2 mmol, 1.1 eq.). The reaction mixture was stirred
overnight at room temperature and after completion of the reaction, the volatiles were removed
by vacuum. The residue obtained was triturated with n-heptane and then filtered to afford
mtermediate BG which was used without further purification.

General Procedure 20 for Step 3 of Scheme 2

[00938] To a stirred solution of 4,5-dimethoxy-2-nttrobenzoic acid {5.5 mmol, 1 O eq.) and
mtermediate BG (5.5 mmol, 1.0 eq.} in 50 mL DMF were added HATU (6.05 mmol, 1.1 eq.) and
DIPEA {16.5 nunol, 3.0 eq.) at room temperature. The reaction romxture was monitored by
LC/MS, and after completion of the reaction, the reaction mixture was diluted with EtQAc,
washed with saturated NMaHCGOs (2x) and brine. The organic layer was then dnied over Na)SQOy,
filtered, and concentrated to afford crude product, which was purified by flash chromatography
on silica gel using MeOH/DCM (0-10% gradient) to atford intermediate THL

General Procedure 2B for Step 4 of Scheme 2

[00939] To a clean round bottom flask charged with TH (4.5 mmol, 1.0 eq.} and 10% P&/C (0.45
mmoi, 0.1 eq., 16.0% by wi%e) and 30 mL methanol/THF (1:1) was stirred at room temperature.
The reaction mixture was pressunized with Hz gas balloon and stirred at room temperature for 5
h. The reaction mixture was then filtered through celite pad, washed with methanol (25} and the
filtrate was concentrated under vacuum to afford intermediate H which was used without further
purification.

General Procedure 2E for Step 5 of Scheme 2

[00940] To a stirred solution of 3 (0.6 mmeol, 1.0 eq.) in anhydrous DCM (15 mL) was added IC
{0.78 mmol, 1.3 eq.) at room temperature and the stirring was continued overnight at room
temperature. The reaction mixture was then diluted with heptane resulting in a precipitate which
was collected and dried to afford intermediate 1§ which was used without further purification.
Svathesis of tert-Buiyl (4-(4, S-dimerhoxy-2-{4-oxo-4H-chromene-2-carboxamido} benzamido)
phencthyl) (fethvlicarbamate (1)1, Scheme 2)

(00941} Using General Procedure 2E, TH1 (0.25 g) and IC1 (0.24 g), 0.29 g of the title compound

was obtained (83% vield).
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Synthesis of tert-Butvl (4-(4 S-dimethoxy-2-(quinoline-3-carboxamido) benzamido) phenethyl)
fethyl)carbamate (172, Scheme 2).

[00942] Using General Procedure 2E, 111 (0.25 g) and ¥C2 (0.23 g}, 0.289 g of the title
compound was obtained (86% yield).

Synthesis of teri-Butyl (4-(4, 5-dimethoxy-2-(quinoxaline-2-carboxamido) benzamido) phenethyvi)
(ethyl) carbamate (1J3, Scheme 2)

[00943] Using General Procedure 2E, 111 (0.25 g) and ¥CS (0.23 g}, 0.275 g of the title
compound was obtained {8196 vield).

Synthesis of tert-Butyl (4-(4, S-dimethoxy-2-{4-0xo-4dH-chromene-2-carboxamido) benzamido)
phenethvi} (propyl) carbamate (1J4, Scheme 2)

[00944] Using General Procedure 2E, 112 (0.25 g) and ¥C1 (0.24 g}, 0.280 g of the title
compound was obtained (81% yield).

Syathesis of tert-Butyl (4-(4, 5-dimethoxy-2-(4-oxo-4dH-chromene-2-carboxamido) benzamido)
phenethyl} (isobutvl) carbamate (175, Scheme 2)

[00945] Using General Procedure 2E, 113 (0.25 g) and EC1 (0.234 g), 0.290 g of the title
compound was obtained {85% yield).

Syathesis of tert-Buiyl (4-(4, 5-dimethoxy-2-(4-oxo-4dH-chromene-2-carboxamido) benzamido)
phenethvl) (isopropyl) carbamate (176, Scheme 2)

[00946] Using General Procedure 2E, 114 (0.25 g) and ¥C1 (0.241 g), 0.279 g of the uitle
compound was obtained (81% yield).

Syathesis of tert-Butyl (cvclopropylmethvl)(4-(4 5-dimethoxy-2-(4-oxo-4H-chromene-2-
carboxamidojbenzamidophencthylicarbamate (117, Scheme 2)

[00947] Using General Procedure 2E, TS (0.25 g) and BC1 (0.235 g), 0.295 ¢ of the utle
compound was obtained (86% yield).

Svathesis of tert-Butyl (4-(4, S-dimethoxy-2-{4-oxo-4dH-chromene-2-carboxamido} benzamido)

phenethyl) (phenethyl) carbamate (178, Scheme 2)

(00948} Using General Procedure 2E, 116 (0.3 g) and ¥IC1 (0.255 g), 0.35 ¢ of the title compound

was obtained (88% vield).
Synthesis of tert-Buiyl (4-(4, S-dimethoxy-2-(quinoline-3-carboxamido) benzamido) phenethyi)

{ethyvl)carbamate (173, Scheme 2)
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[00949] Using General Procedure 2E, 186 (0.3 g} and $2 (0.242 g}, 0.326 g of the title
compound was obtained (84% yield).

Synthesis of tert-Butyl cyclohexvi{4-(4 5-dimethoxy-2-(4-oxo-4H-chromene-2-carboxamido)
benzamido) phenethyl) carbamaie (1710, Scheme 2)

[00930] Using General Procedure 2E, 187 (0.25 g) and ¥C1 (0.22 g}, 0.285 g of the title
compound was obtained (85% vield).

Synthesis of vevi-Bugyl (2-(1H-indol-3-vi) ethyl} (4-(4, S-dimethoxy-2-(4-oxo-4H-chromene-2-
carboxamido) benzamido) phencthyl) carbamate (1711, Scheme 2)

[00951} Using General Procedure 2E, 188 (0.25 ) and BC1 {0,197 g), 0.275 g of the title
compound was obtained {(84% vield).

General Procedure 2F for Step 6 of Scheme 2

[00952] To an ice~cooed {0 °C) suspension of mtermediate 13 (0.5 mmol, 1 eq.) in DCM (S ml)
was added TFA (50 mmol, 100 eq.) dropwise. The reaction mixture was then stirred at room
temperature for 1 h. After completion of the reaction {monitored by LO/MS), the mixture was
concentrated under vacuum. To the residue, acetonitrile was added resulting 1n a precipitate.
After volatiles were removed, acetomirtle was added again, and the mixture was concentrated.
To the obtained sobid residue, a small amount of DCM was added followed by a coptous amount
of heptane. The resulting precipitate was collected by filtration and washed with heptane to
afford intermediate 1K which was used without further purification.

Synthesis of N-(2-((4-(2-(Ethylamino) ethyl) phenvi} carbamoyij-4 S-dimethoxyphenyl)-4-oxo-
4H-chromene-2-carboxamide trifluoroacetaie sali (1K1, Scheme 2)

[00953] Following the General Procedure 2¥F with [J1 (0.25 g}, 0.215 g of the title compound
was obtained {84% yield).

Synthesis of N-(2-((4-(2-(Ethylamino) ethyl) phenvi) carbamoyl)-4, 5-dimethoxyphenyl)
guinoline-3-carboxamide trifluoroacetate salt (1K 2, Scheme 2)

[00934] Following the General Procedure 2F with 132 (0.25 g}, 0.23 g of the title compound was
obtained (89% vield).

Syathesis of N-(2-((4-(2-(Fhylamino) ethvl) phenvl) carbamoyl)-4, S-dimethoxyphenyl)
quinoxaline-2-carboxamidetrifluoroaceiate saft (IK3, Scheme 2)

[00935] Following the General Procedure 2F with L33 (0.25 g}, 0.235 g of the title compound
was obtained {91% vield).
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Synthesis of N-(4, 5-Dimethoxy-2-((4-(2-(propyiamino) eibiyl) phenyl) carbamoyl) phenyli-4-oxo-
4H-chromene-2-carboxamide trifluoroacetaie sali (IK4, Scheme 2)

[00956] Following the General Procedure 2¥F with 134 (0.25 g}, 0.218 g of the title compound
was obtained {85% yield).

Synthesis of N-(2-((4-(2-(Isobutylaminojethyl phenyljcarbamoyl)-4, 5-dimethoxyvphenylj-4-oxo-
$H-chromene-2-carboxamide wifluoroacetate salt (IKS, Scheme 2}

[00957] Following the General Procedure 2F with LIS (0.25 g}, 0.238 g of the title compound
was obtained (93% vield).

Synthesis of N-(2-((4-(2-dsopropyiaminojethviiphenyl)carbamoyi)-4 S-dimethoxyphenyl)-4-oxo-
4H-chromene-2~carboxamide wifluoroacerate salt (IK6, Scheme 2)

[00938] Following the General Procedure 28 with 136 (0.25 g}, 0.222 g of the title compound
was obtained {87% vield).

Syathesis of N-{-{2-((4-(2-((Cyclopropyimethvi) amino) ethyl) phenyl) carbamoyl)-4,5-
dimethoxyphenyl)-d-oxo-4H-chromene-2-carboxamide wifluoroacerate salt (IK7, Scheme 2)
[00959] Following the General Procedure 2F with 137 (0.25 g}, 0.243 g of the title compound
was obtained {95% yield).

Syathesis of N-(4, 5~-Dimethoxy-2-((4-(2-(phenethyiaminajethyliphenylicarbamoyliphenyi)-4-oxo-
dH-chromene-2-carboxamide trifluoroacetate salt (IK8, Scheme 2}

[009601 Following the General Procedure 28 with BJ8 (0.25 g), 0.233 g of the title compound
was obtained {91% yield).

Synthesis of N-(4, 5-Dimethoxy-2-{{4-{ 2-(phenethviamina} ethyl} phenyl) carbamoyl) phenyl)
quinoline-3-carboxamide trifluoroacetate sali (IK9, Scheme 2)

[00961] Following the General Procedure 2F with 139 (0.25 ¢}, 0.218 g of the title compound
was obtaned (85% yield).

Svnthesis of N-(2-{{4-(2~{Cycichexylaminojethyl)phenyljcarbamoylj-4, 5-dimethoxyphenyl)-4-
oxo-dH-chromene-2-carboxamide trifluoroacetate salt (1K10, Scheme 2)

(009621 Following the General Procedure 2F with E316 (0.25 ¢), 0.242 g of the title compound
was obtained (95% vield).

Synthesis of Ne{2-((4-{2-({ 2-{ 1 H-indol-3-yhethylamino)ethyl phenvi}carbamaoyi}-4, 5-

dimethoxyphenyl)-d-oxo-4H-chromene-2-carboxamide trifluoroacetate salft (IK11, Scheme 2)
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[00963] Following the General Procedure 2F with 1311 (0.25 g}, 0.236 g of the title compound
was obtained {92% yield).

Synthesis of ter-Butvi (4-(4 S-dimethoxy-2-nitrobenzamido) pheneihyl) tmethylicarbamate 11
{Scheme 3)

[00964] To a stirred solution of 4, S-dimethoxy-2-nitrebenzoic acid (3.33 ¢, 14.67 mmol, 1.0 eg.)
and fers-butyl (4-(aminomethyl)benzyljcarbamate (3.67 g, 14.67 mmol, 1.0 eq.} in DMF (50 mL)
were added HATU (6,13 g, 1613 mmol, 1.1 eq.} and DIPEA (6.12 mL, 44.01 mumol, 3.0 eq.) at
room temperature. The reaction mixture was sturred overnight. The reaction was monitored by
LC/MS, after completion of the reaction, the reaction mixture was diluted with EtOAc, and
washed with 1 M HCI (2x), saturated NaHCOs; (2x) and brine (2x). The organic laver was then
dried over NaySQs, filtered, and concentrated to afford crude product. The crude material was
purified by flash chromatography on silica gel using Heptane/Ethylacetate (0-100% gradient) to
afford the desired product 1L (5.78 g, 87% vield).

Svithesis of tert-Butyl (4-((2-amino-4 S-dimethoxybenzamidojmethylibenzyl)carbamare IM
{Scheme 3)

[00965] To a 250 ml round bottor flask charged with IL (5.7 g, 12.8 mmol, 1.0 eq.) and 10%
Pd/C (136 mg, 1.28 mmol, 10.0% wi%}, 150 wL of methanol / THF (50:50) was added at room
temperature. Reaction mixture was pressurized with Hz gas balloon and stirred at room
temperature for 5 h, reaction mixture was filtered through Celite pad, followed by washing of
Celite pad with methanol (2 times) and filtrate was concentrated under vacuum to afford ¥M (4.8
g, 90% yield) which was used without further purification.

Synthesis of teri-Butyl (4-((4, 5-dimethoxy-2-{4-oxo-4H-chromene-2-carboxamido) benzamido)
methvl) benzvi) carbamate IN (Scheme 3)

[00966] To a clean 250 mL round bottom flask was added IM (4.5 g, 108 mmol, 1.0eg)and a
stir bar. The compound was then dissolved i anhydrous DCM (75 mL). Fo the stirring mixture
was then added IC1 (4.78 g, 14.09 mmol, 1.3 eq.} and the reaction was stirred at room
temperature for overnight. The mixture was then diluted with Heptane (150 mL} and the formed
sohid was filtered off to afford IN (5.1 g, 81% yield) which was used without further purification.
Synthesis of N-{2-({4-{Aminomethylibenzylcarbamaoyi)-4, S-dimethoxyphenyl)-4-oxo-4H-

chromene-2-carboxamide wiflucroacerate salt 10 (Scheme 3)
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[00967] To a 250 mL round bottom flask, IN (5.0 g, 8.5 mmol, 1 eq.} was suspended in DCM
{100 mL) and stirred. The mixture was cooled to 0°C, then TFA (65.1 mL, 850 mmol, 100 eq.}
was added dropwise creating a clear brown solution. The mixture was stirred at room
temperature for 1 h. Reaction mixture was monitored with LC/MS, after completion of the
reaction, the mixture was concentrated under vacuum. ACN (250 mbL) was added and a
precipitate formed. The volatiles were then removed and more ACN (500 ml} was added and
evaporated off leaving a solid. A small amount of DCM (50 mbL) was then added to suspend the
sohid and then to 1 was added a copious amount of heptane. The resulting precipitate was
collected by filtration and washed with heptane to afford compound 10 (4.2 g, 82% vield).
Synthesis of N-{4,5-Dimethaxy-2-{(4-{({{ 1-methyl-1 H-indazol-3-
vimethylaminomethyl)benzyljcarbamoyliphenyi)-4-oxo-4H-chromene-2-carboxamide IP
{Scheme 3)

[00968] To a clean 250 mL. round bottom flask equipped with a stir bar were added 10 (4.0 g,
6.65 mmol, 1.0 eq.), I-methyl-1H-indazole-5-carbaldehyde (1.59 g, 9.97 mmol, 1.50 eq.), 25%
EtOH 1u DME (100 mL), and TEA (4.65 ml, 33.25 mmol, 5.0 eq.). The mixture was stirred at
70 °C for 30 yun then left to stir at room temperature for 4 h. Sodiom borohydride (1.26 g, 33.25
mmoi, 5.0 eq.) was then added, and the mixtore was stired for 5-10 min. The reaction was then
quenched with MeOH {25 mL), dduted with DCM (250 mL} and washed with water {2x}) and
brine (2x), the organic layer was dried over anhydrous sodium suifate, filtered, and concentrated
under vacuum. The crude material was purified via flash chromatography on silica gel using
Methanol/DCM (0-10% gradient) to afford 1P (2.65 g, 64% yield).

Synthesis of teri-Butvl (4-(5-ethoxy-4-methoxy-2-nitrobenzamido) phenethyl} (methvi) carbamate
10 (Scheme 4)

[00969] To a stirred solution of S-ethoxy-4-methoxy-2-nitrobenzoic acid (3.53 g, 14.67 mmol,
1.0 eq.) and ferr-butyl (4-aminophenethyl) (methyljcarbamate (3.67 g, 14.67 mmol, 1.0 eq) in
DMEF (50 mL) were added HATU (6.13 g, 16.13 mmol, 1.1 eq.} and DIPEA (6.12 mL, 44.01
mmol, 3.0 eq.} at room temperature. Reaction mixture was stirred for overmight. The reaction
was montored with LC/MS, after completion of the reaction, reaction mixture was duuted with
EtOAc, and washed with 1 M HCI (2x), saturated NaHCOz (2x) and brine (2x). The organic

layer was then dried over Na SOy, filtered, and concentrated to afford crude product. The crude
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material was purified via flash chromatography on silica gel using Heptane/Ethylacetate (0% -

100% gradient} to afford 2.8 g of 1 (41% yield).

Synthesis of tert-Butyl (4-(2-amino-3-cthoxy-4-methoxybenzamido) phenethyl)

{methvijcarbamate IR (Scheme 4)

[00970] To a 250 mb round bottom flask charged with I (2.8 g, 6.4 mmol, 1.0 eq.} and 10%

Pd/C (68 mg, 0.64 mmol, 10.0% wi%), 30 mL of methanol / THF (50:50) was added at room

temperature. Reaction mixture was pressurized with H; gas balloon and stirred at room

temperature for S h, reaction mixture was filtered through Celite pad, followed by washing of

Celite pad with methanol (2x} and filtrate was concentrated under vacuum to afford 1.9 g of IR

{68% yield) which was used without further purification.

Syathesis of tert-Butyl (4-(S-ethoxy-d-methoxy-2-(4d-oxo-4H-chromene-2-carboxamido)

benzamido) phenethvi} (medivl)carbamate 15 (Scheme 4}

(009711 To a clean 250 mL. round bottom flask was added TR (1.8 g, 406 amol, 1.0eq.)and a

stit bar. The compound was then dissolved in anhydrous DCM (50 mL). To the stirnng muxture

was then added 1C1 (1.79 g, S.28 mmol, 1.3 eq.) and the reaction was stirred at room

temperature overnight. The mixture was then diluted with heptane (150 mL) and the formed
olid was filtered off to afford 2.1 g of IS {87% yield) which was used without further

purification.

Synthesis of N-{4-Ethoxy-S-methoxy-2-((4-(2-(methviamino) ethyl) phenyli carbamoyi} phenyl)-

4-axo-4H-chromene-2-carboxamide trifluoroacetate salt IT (Scheme 4)

i
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[00972] To a 250 mL round bottom flask, I8 (2.0 g, 3.25 mmol, 1 eq.} was suspended in DCM
{25 mL} and stirred. The mixture was cooled to 0 °C, then TFA (24.88 ml.,, 100 eq‘) was added

dropwise creating a clear brown solution. The mixture was stirred at room temperature for 1 h
After cornpletion of the reaction (momtored by LO/MS), the mixtare was concentrated under

vacuuny. To the residue, acetoniirile {100 ml.) was added resulting i a precipitate. After
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volatiles were removed, acetonitrile {200 mL) was added again and the mixture was
concentrated. To the obtained solid residue, a small amount of DCM (20 mL} was added to form
a suspension followed by a copious amount of heptane. The resulting precipitate was collected
by filtration and washed with heptane to afford 1.6 g of 1T (80% yield} which was used without
further purification.

General Procedure GG for Synthesis of intermediate U (Scheme 5)

[00973] To a clean 40 mL vial charged with stirring bar, amine (2.0 mmol, 1.0 eq.}, K1 (0.4
momol, 0.2 eq.) and KoCOs (2.2 mmol, 1.1 eg.) were stirred inanhydrous DMF (3 mL). Anune
{2.0 mmol, 1.0 eq.) was added, and the mixture was heated to 70 °C for 24 h. The reaction was
monitored by LC/MS. After completion, the reaction mixture was allowed to cool to reom
temperature and was then filtered, washed with DCM and was concentrated under vacuum fo
afford itermediate FUJ which was used without further punification,

Syathesis of 2-(d-nitrophenethyi}-1,2, 3, d-tetrahydro-2, T-naphithyridine (111, Scheme 5)

[00974] The General Procedure GG was used to obtain 0.42 g of the title compound (74%
yield).

Synthesis of 2-(4-nitrophenethyl}-1,2,3, 4-teirahydro-2, 6-naphiliyridine (102, Scheme 3)

[00975] The General Procedure GG was used to obtain 0.92 g of the title compound (61%
vield).

General Procedure HH for Svnthesis of Intermediate I¥ (Scheme 5)

[00976] To a clean 40 mL vial charged with a stirring bar, intermediate ¥ (1.77 mmol, 1.0 eq.},
Fe (17.7 mmol, 10 eq.} and NHsCl (3.55 mmwol, 2.0 eq.} were nuxed in a mixture of water (1.5
mb} and Ethanol {10 mL). The mixture was heated at 20°C for 1h. The reaction was checked by
LC/MS for completion. The mixture was {iltered while hot and filter pad was washed with ethyl
acetate (100 mL) followed by 20 mL MeOH. The filtrate was washed with sat. NaBCGO; and
brine, then dried under anhydrous Na:SOs and concentrated under vacuum to afford mtermediate
¥V which was used without further purification.

Svuthesis of 4-(2-{3,4-dihvdro-2, 7-naphihyridin-2({ H)-yijethyljanifine (1V{, Scheme 3)

(009771 The General Procedure HH, intermediate ¥U1 (0.5 g) was used to obtain 0.35 g of the
title compound (78% yield).

Syathesis of 4-(2-(3,4-dibydro-2 G-naphihyridin-2{ 1H)-viethyvianiline (1V2, Scheme 5)
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[00978] The General Procedure HH, intermediate U2 (0.5 g) was used to obtain 0.34 g of the
titte compound (76% vield).
General Procedure I for Step 3 of Scheme 5
[00979] To a stirred solution of 4,5-dimethoxy-2-nitrobenzoic acid (1.0 mmol, 1.0 eq.) and
mtermediate BV (1.0 mmol, 1.0 eq.} in S mb DMF were added HATU (1.1 mmol, 1.1 eq.) and
DIPEA (3.0 nunol, 3.0 eq.) at room temperature. The reaction mixture was monitored by
LC/MS, and after completion of the reaction, the reaction nmuxture was diluted with EtQAc,
washed with water (2x) and brine. The organic layer was then dried over NapSQy, filtered, and
concentrated to afford crude product, which was purified by flash chromatography on silica gel
using Me(OH/DOM (0-10% gradient) to afford intermediate TW.
Syathesis of N-(4-(2-(3,4-Dilvdyo-2, 7-naphthyridin- 201 H)-ylethyl)phenyl)-4, 5-dimethoxy-2-
nitrobenzamide (IW1, Scheme 5)
[00980] Following the General Procedure B, intermediate V1 (0.25 g) was used to obtain 0.114
¢ of the title compound (25 % yield)
Syathesis of N-(4-{2-(3,4-Diliydro-2, 6-naphthyridin-2(1 H}-yiethyilphenyli-4, S-dimethoxy-2-
nitrobenzamide (1W2, Scheme 5)
[00981] Following the General Procedure H, mtermediate IV2 (025 g) was used to obtan 0.12 g
of the title compound (32 % vyield}
Syathesis of 2-Amino-N-{4-{2-(3, 4-dilnydro-2, 7-naphthyridin-2( 1 H-yhethyl jphenyl)-4,5-
dimethoxybenzamide (1X1, Scheme 3)
[00982] Following the General Procedure HH, intermediate YW1 (0.16 g) was used {o obtain 0.1
g of the title compound (92 % yield}
Syathesis of 2-Amino-N-{4-{2-(3, 4-dilnydro-2, 6-naphthyridin-2( 1 Hj-ylethyliphenvl)-4,5-
dimethoxybenzamide (IX2, Scheme 5)
[00983] Following the General Procedure HH, intermediate W2 (0.15 g) was used to obtain
0.09 g of the title compound (83 % vield)
Svathesis of tert-Buiyl 3-(4, 5-dimethoxy-2-nitrohenzamido)-7,8-diliydro- 1, 6-naphthyridine-
6(5H}-carboxyiate IY (Scheme 6)
[00984] Following the General Procedure 2C, 4,5-dimethoxy-2-nitrobenzoic acid (0.5 g) and
fert-butyl 3-aminoe-7 8-dihydro-1,6-naphthyridine-6{ SH)-carboxylate (0.55 g} were used to
obtain 0.39 g of the title compound (39 % yield).
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Synthesis of tert-Butvl 3-(2-amino-4,5-dimethoxvbenzamido)-7 8-diliydro- 1 6-naphthyridine-
6(3H j-carboxylate 17 (Scheme 6)

[00985] Following the General Procedure 2B, intermediate 1Y (0.39 g} was used to obiain 0.19 g
of the title compound (51 % yield).

Synthesis of teri-Butyl 3-(4, 5-dimethoxy-2-(4-oxo-4H-chromene-2-carboxamido)benzamido)-7,8-
dibiydro-1, 6-noaphihyridine-6{5H}-carboxylate 114 (Scheme 6)

[00986] Following the General Procedure BB, imtermediate ¥4, (0.19 g) was used to obtamn 0.2 g
of the title corapound (72 % vield).

Synthesis of N-(4,5-Dimethoxy-2-((3,6, 7, 8-tetrahydro-1, 6-naphthyvridin-3-ylcarbamoyljphenyi)-
d-oxo-dH-chromene-2-carboxamide triffuoroacetate salt IIB (Scheme ¢}

[00987] Following the General Procedure CC, mtermediate HA (0.2 ¢} was used to obtain 0.15
¢ of the title compound (75 % yield).

Syathesis of tert-Butyl (4-(4 5-dimethoxy-2-nmitrobenzanido)phenethvi)carbamate (IH) (Scheme
6)

[O0988] A round-bottom flask was charged with 4,5-dimethoxy-2-nitrobenzoic acid (12.0 g, 52.9
mmol, 1.00 eq.), ferr-butyl (4-aminophenethyljcarbamate (13.1 g, 55.5 mmol, 1.05 eq.), HATU
{22.1 g, 58.2 mamol, 1.10 eq.} and DMF (100 mL). The mixture was cooled to O °C and stirred
for 10 mmn. DIPEA (2625 mi, 1587 mmol, 3.0 eq.) was added slowly and the stirring was
continued at room temperature for 2-24 h. The reaction mixture was then diluted with DUM (400
ml}, and the organic layer was washed with 300 mL water {2x}, and 100 mL brine (2x}, briefly
dried over anhydrous sodium sulfate, filtered, and concentrated under vacuum to about 200 mi.
Heptane {400 mb} was then added, and the muxtare was stirred as the product continued {o
precipitate. The product was then filtered, washed with 40% DCM/heptane, and dried under
vacuum overnight to give 20.5 g of intermediate 1TH as an off-white solid (§7% yield). 'H NMR
(400MHz, DMSO-d®): 1.38 (s, 9H), 2.65 (t, J = 12, 2H), 3.01 (t. J = 12, 2F), 3.89 (s, 3H), 3.92
(s, 3H}, 6.87-6.89 {m, 1H), 716 (d, J =8, 2H), 7.26 (s, 1H), 7.57 (d, ./ = 8 2H}, 7.70 (s, 1H},
10.43 (s, 1H); m/z (ESI+), [M + Na] " = 468 41

Synthesis of tevi-Butyl {4-{ 2~amino-4, 3-dimethoxybenzamidojphenethylicarbamate (17} (Scheme
)

[00989] To a clean, dry hydrogenation flask were added compound TEH (2.5 ¢, 5.65 mmol, 1.0
eq. ), 10% palladium ov activated carbon {297 mg, 0.28 mmol, 0.05 eq.), and MeQH (50 mL).
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The flask was then charged with hydrogen at 50 psi and shook for 3 h. The reaction mixture was
then filtered on celite and concentrated under vacuum to afford the crude product, which was
then purified by flash chromatography on silica gel (EtOAc/Heptane) to afford 4.2 g of
compound £ as an off-white solid {89% yield).

Synthesis of Intermediate I8 (Scheme 6; General Procedure 85}

[00990] A round-bottom flask was charged with mtermediate 1C (6.6 mmol, 1.1 eq.) and etther
DCM or 50% THE/DCM mixture (150 mb). The mixture was sturred either at room temperature
or at refluxing temperatore uotil all the solids dissolved. To a clean, dry 40 ml. vial, intermediate
HE{Z.5 ¢, 6.0mmol, 1.00 eq) and DCM {20 mL) were added, and the mixture was stirred at
room temperature until all the solids dissolved then added to the round-bottom flask containing
intermediate ¥C. The reaction mixture was stirred at room terperature overnight. If a precipuate
was formed, the solid was filtered and dried under vacuum: if not, the reaction mixture was
concentrated under vacuum and the product was purified by flash chromatography on silica gel
{EtO Ac/Heptane) to give intermediate T8,

Syathesis of tert-Buiyl (4-{4 5-dimethoxy-2-(4-oxo-dH-chramene-2-carboxamidolbenzamido)
phenethyljcarbamaie (1171, Scheme 6)

[00991] 2.24 g of compound ECT was used to synthesize 2.36 g of the title compound (67%
vield) according to the General Procedure 88,

Syathesis of tert-Buiyl (4-(4, 5-dimethoxy-2-(6-methvi-4-oxo-4H-chromene-2-carboxamido)
benzamido)phenethylicarbamate (1112, Scheme 6)

[00992] 2.33 ¢ of compound EC6 was used to synthesize 2.55 g of the title compound (71%
vield} according to the General Procedure 88,

Synthesis of tevt-Buiyl (4-(2-(6,8-dimethyl-4-oxo-4dH-chromene-2-carboxamidoj-4,5-
dimethoxyvbenzamidojphenethylicarbamare (1173, Scheme 6}

[00993] 2.42 ¢ of compound EC7 was used to synthesize 2.40 g of the title compound (65%
vield) according to the General Procedure 88

Svathesis of tert-Buiyl (4-(2-(6-cthvi-4-oxo-4H-chromene-2-carboxamido)-4,5-
dimethoxybenzamidaolphenethyljcarbamate (1114, Scheme 6}

(009941 2.42 g of compound I8 was used to synthesize 2.60 g of the title compound {70%

vield) according to the General Procedure 88,
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Synthesis of tert-Butvi (4-(4 S-dimethoxy-2-{7-methyl-4-oxo-4H-chromene-2-
carboxamido}benzamidolphenethyljcarbamate (11J3, Scheme &)
[00995] 2.33 g of compound ECY was used to synthesize 2.60 g of the title compound (72%
yield} according to the General Procedure 85.
Synthesis of tert-Butyl (4-(4, S-dimethoxy-2-{6-methyl-4-oxo-4H-chromene-3-
carboxamidojbenzamidolphenethylicarbamate (116, Scheme 6)
[00996] 2.33 g of compound EC18 was used to synthesize 2.3 g of the title compound {64%
vield) according to the General Procedure 88,
Synthesis of teri-Butyl (4-(4 S-dimethoxy-2-(4-oxo-4H-chromene-3-carboxamido)benzamido)
phenethviicarbamate (1177, Scheme ¢)
[00997] 2.24 ¢ of compound EC11 was used to synthesize 2.1 g of the title compound {60%
vield) according to the General Procedure 88,
Syathesis of tert-Butyl (4-(4, 5-dimethoxy-2-(anoline-3-carboxamido )benzamidajphenethyl)
carbamate (1178, Scheme 6)
[00998] 2.13 g of compound EC2 was used to synthesize 2.2 g of the title compound (64% vield)
according to the General Procedure S8,
Syathesis of tert-Butyl (4-(4, 5-dimedioxy-2-(granoxaline-2-carboxamidojbenzamido)
phenethyvljcarbamate (11J9, Scheme &)
[009991 2.13 g of compound §CS was used to synthesize 2.5 g of the title compound (73% vield)
according to the General Procedure 88,
Syathesis of tert-Butyl (4-(4 S-dimethoxy-2-(3,4, 5-trimethoxybenzamidoibenzamidojphenethyl)
carbamate (117110, Scheme 6)
(0010007 2.38 ¢ of compound IC12 was used to synthesize 2.4 g of the title compound (66%
vield) according to the General Procedure 88,
Svathesis of Intermediate HK (Scheme 6; General Procedure TT)
[0010011 A round-bottom flask was charged with intermediate Y8 (3-5 mmol, 1.0 eg)and a
mixture of TFA and DCM (1: 2 v/v, 30-50 mL}. The mixture was stirred at room temperature for
3-24 h. The solution was theo difuted with MeOH (100 mL) and concentrated under vacuum.
The residue was then suspended i heptane, filtered, and dried to give intermediate TEK, which
was used without further purification or purified by reverse phase HPLC (0.1% TFA n
water/ ACN),
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Synthesis of N-(2-((4-(2-Aminoethyljphenvijcarbamovi)-4, 5-dimethoxyphenvlj-6-methvi-4-oxo-
4H-chromene-2-carboxamide wifluoroacetate (IIK 2, Scheme 6)

0010021 2.40 g of compound 182 was used to synthesize 1.80 g of the title compound (93%
yield} according to the General Procedure TT.

Synthesis of N-(2-((4-(2-Aminoethyljphenvi)carbamavi)-4, 5-dimethoxyphenyl)-6, 8-dimethyl-4-
oxa-dH-chromene-2-carboxamide trifluoroacetate (11K 3, Scheme 6)

[00100312.30 g of compound 1833 was used to synthesize 1.95 g of the title compound (83%
vield) according to the General Procedure TT.

Synthesis of N-(2-((4-(2-Aminoethyljphenvi)carbamoyl)-4, 5-dimethoxyphenyl)-6-ethyl-4-oxo-4H-
chromene-2-carboxamide triffuoroacetate (ITK4, Scheme 6)

[001004] 2.46 g of compound IEI4 was used to synthesize 2.24 g of the title compound (89%
vield) according to the General Procedure TT.

Syathesis of N-(2-{(4-(2-Amincethyl)phenylcarbamayi)-4, S-dimethoxyphenylj-7-methvi-4-oxo-
4H-chromene-2~carboxanide wifluoroacewte (1IKS5, Scheme 6)

0010057 2.40 g of compound 11J3 was used to synthesize 2.30 g of the title compound (93%
yield) according to the General Procedure TT.

Syathesis of N-{2-{(4-(2-Amincethyljphenyllcarbamoyl)-4, S-dimethoxyphenyl)-6-methyl-4-oxo-
dH-chromene-3-carboxamide trifluoroacetate (1IK6, Scheme 6)

[001006] 1.80 ¢ of compound 186 was used to synthesize 1.55 g of the title compound (84%
vield} according to the General Procedure TT.

Synthesis of N-(2-{{4-(2-Aminoethyliphenyl)carbamoyl)-4 S-dimethoxyphenyl)-4-oxo-4H-
chromene-3-carboxamide trifluoroacetaie ({IK7, Scheme 6)

0010077 1.76 g of compound 1147 was used to synthesize 1.60 g of the title compound (89%
vield) according to the General Procedure TT.

Svathesis of N-(2-{{4-{ 2-Aminoethyvlphenylicarbamoyl)-4, 5-dimethoxyphenyllquinoline-3-
carboxamide irifluoroacetate (IIK8, Scheme 6)

[001008] 2.0 g of compound T1J8 was used to synthesize 1.75 g of the title compound (86%
vield) according to the General Procedure TT.

Svnthesis of N-(2~({4~{ 2-Aminoethvijphenyl)carbamoyl)-4, 5-dimethoxyphenyllquinoxaline-2-

carboxamide trifluoroacetate (11K9, Scheme 8)
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(0010091 2.43 g of compound 1LJ9 was used to synthesize 2.2 ¢ of the title compound (88%
yield} according to the General Procedure TT.

Synthesis of N-(4-(2-Aminoethyl)phenylj-4, 5-dimethoxy-2-(3,4, 5-trimethoxybenzamido)
benzamide trifluoroacetate (1K 10, Scheme 6)

[0010107 2.13 g of compound 18318 was used to synthesize 1.9 g of the title compound {(87%
vield) according to the General Procedure TT.

Synthesis of Intermediate IH, (Scheme 6; General Procedure UU)

(001011} To a clean, dry 40 mL vial equipped with a stir bar were added mtermediate TTK (0.30
mmol, 1.0 eq), the aldehyde Ro2CHO (0.45 mamol, 1.50 eq.), 25% EtOH in DMF (10 mL), and
TEA (0.2 mL, 1.5 ramol, 5.0 eq.). The nuxture was vortexed and heated using a heat gun till all
the solids dissolve. The mixture was then cooled to room ternperature and stirred for 3 b, Sodium
borohydride (57 mg, 1.5 mmol, 5.0 eq.} was then added, and the nuxture was vortexed and
stirred for S-10 min. The reaction was then slowly quenched with MeOH, acidified with TFA,
filtered, and purified by reverse phase HPLC (0.1% TFA in water/ACN) to give intermediate
L. Alternately, the reaction was slowly quenched with MeOH, precipitated with water, and
filtered. The solid collected by filtration was purified by flash chromatography on silica gel
{MeOH/DCM) to give intermediate 11 as 4 free base.

Synthesis of N-(4, 5-Dimethoxy-2-((4-(2-(N-({ I -methyi- 1 H-indazol-6~
vhimethylaminojethyliphenylcarbamoy!)phenylj-4-oxo-4H-chromene-2-carboxamide (1112,
Scheme 6)

(001012} 180 mg of compound K1 and 72 mg of 1-methyl-1H-indazole-6-carbaldehyde were
used to synthesize 124 mg of the title compound (65% yield) according to the General Procedure
UL

Synthesis of N-(4,5-Dimethoxy-2-((4-(2-(N-{{i-methyl-indol-6-
Viimethylhaminolethylphenylcarbamoyl)phenylj-4-oxo-4H-chromene-2-carboxamide (1113,
Scheme 6)

[001013] 180 mg of compound K1 and 72 mg of 1-methyl-1H-indole-6-carbaldehyde were
used to synthesize 112 mg of the title compound {59% yield) according to the General Procedure

Uy
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Synthesis of N-(4,5-Dimethoxy-2-((4-(2-(N-({ 1, 3-dimethyl-1 H-indazol-5-
vimethyliamino)ethyliphenyljcarbamoyl)phenylj-4-oxo-4H-chromene-2-carboxamide (1114,
Scheme 6)

(001014} 180 mg of compound K1 and 78 mg of 1,3-dimethyl-14-indazole-S-carbaldehyde
were used to synthesize 131 mg of the title compound (7% yield) according to the General
Procedure UY.

Synthesis of N-(4, 5-Dimethoxy-2-((4-(2-(N-{{2, 3-dilivdrobenzofuran-5-
vimethyDoaminalethylphenyllcarbamoyllphenylj-4-oxo-dH-chromene-2-carboxamide (11135,
Scheme 6)

[001015] 180 mg of compound HIKI and 68 mg of 2,3-dihydrobenzofuran-S-carbaldehyde were
used to synthesize 114 myg of the title compound {61% vield) according to the General Procedure
{3118

Syathesis of N-(4,5-Dimethoxy-2-((4-(2-(N-{(1, 3-dimerhyi-2-oxo-2, 3-dibydro-1H-

benzofd fimidazol-S-yvi)methylaminao)ethylDphenylcarbamoylphenyl)-4-oxo-4H-chromene-2-
carboxamide {{IL6, Scheme 6)

(0010167 130 mg of compound 1K1 and 86 mg of 1,3-dimethyi-2~0x0-2,3~dihydro-1H-
benzoldhmidazole-S-carbaldehyde were used to synthesize 127 mg of the title compound (64%
vield} according to the General Procedure UL

Syashesis of N-(4,5-Dimethoxy-2-({4-(2-(N-{{I-meithvi-1H-benzofd[{ i 2,3 [triaz0l-5-
vimethvhaminolethyl)phenvl)carbamovi)phenyli-4-oxo-4H-chromene-2-carboxamide (1117,
Scheme 6)

[001017] 180 mg of compound HK1 and 72 mg of 1-methyl-1H-benzo[d][1,2,3 Jiriazole-5-
carbaldehyde were used to synthesize 110 myg of the title compound (58% vield) according to the
General Procedure UL,

Synthesis of N-{4, 5-Dimethoxy-2-{(4-{ 2-(N-({6-bromaimidazof 1, 3-a Jpyrazin-3-
vhmerhylamino)ethyl)phenvilcarbamovi)phenyli-4-oxo-4H-chromene-2-carboxamide (1118,
Scheme 6)

[001018] 180 mg of compound HK and 102 mg of 6-bromomudazof1,2-alpyrazine-3-
carbaldehyde were used to synthesize 120 mg of the title corapound (57% vield) according to the

General Procedure UL,



WO 2022/076662 PCT/US2021/053936

Synthesis of N-(4, 5-Dimethoxy-2-((4-(2-(N-{{ 1 -meihyi- I H-indazol-7-
vimethyliamino)ethyl)phenyljcarbamoyl)phenyl}-4-oxo-4H-chromene-2-carboxamide (1119,
Scheme 6)
[001019] 180 mg of compound K1 and 72 mg of 1-methyl-1H-indazole-7-carbaldehyde were
used to synthesize 123 mg of the title compound (65% yield) according to the General Procedure
vy
Synthesis of N-(4,5-Dimethoxy-2-((4-(2-(N-({8-methylquinolin-5-
vimethyDoaminalethyDphenyllcarbamoylphenylj-4-oxo-dH-chromene-2-carboxamide {1110,
Scheme 6)
[001020] 1830 mg of compound HIKT and 102 mg of &methylquinchne-S-carbaldehyde were
used to synthesize 131 myg of the title compound {68% vield) according to the General Procedure
{3118
Syathesis of N-(4,5-Dimethoxy-2-((4-(2-(N-{(3,4-dimethoxyphenylimetlaminoJe thyl}
phenyicarbamayl)phenyl)-d-oxo-4H-chiromene-2-carboxamide (11112, Scheme &)
(001021} 180 mg of compound K1 and 75 mg of veratraldehyde were used to synthesize 113
mg of the title compound (59% vield) according to the General Procedure UL
Syathesis of N-{4,5-Dimethoxy-2-((4-{ 2~(N-{({-methvi- I H-indazol-5-ylmetivllaminojerhyl)
phenyljcarbamoyiphenylj-6~-methyl-4-oxo-4H-chivomene-2-carboxamide (ii1.13, Scheme 6)
[001022] 185 mg of compound K2 and 72 mg of 1-methyl-1H-indazole-5-carbaldehyde were
used to synthesize 112 mg of the title compound {58% yield) according to the General Procedure
UL
Synthesis of N-(4,5-Dimethoxy-2-((4-(2-(N-{(1, 3-dimethyl- 1 H-indazol-5-ylmethyljamino)
ethyDphenvijcarbamoyljphenvi}-G-methyl-4-oxo-4H-chromene-2-carboxamide (IIL14, Scheme 6)
[0010231 185 mg of compound HK2 and 78 mg of 1 3-dimethyl-1H-indazole-S-carbaldehyde
were used to synthesize 135 mg of the title compound (68% vield) according to the General
Procedure UU.
Svathesis of N-(4, 5-Dimethoxy-2-{(4-(2-(N-{{ {-methyvi-{ H-indazol-5-ylimethvl)aminojethyi)
pheavlicarbamoyliphenyl}-6,8-dimethyl-d-oxo-4H-chromene-2-carboxamide (11115, Scheme &)
(0010247 139 mg of compound TIK3 and 72 mg of 1-methyl-1H-ndazole-5-carbaldehvde were
used fo synthesize 108 myg of the title compound (54% yield) according to the General Procedure
Uy
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Synthesis of N-(4, 3-Dimethoxy-2-((4-(2-(N-{{ I -methyl-1 H-indazol-3-ylimethyl)aminojethyl)
phenvijcarbamoyi)phenyl}-6-Ethyi-4-oxo-4H-chromene-2-carboxamide (11116, Scheme 6)
[0010251 189 mg of compound K4 and 72 mg of 1-methyl-1H-indazole-5-carbaldehyde were
used to synthesize 119 mg of the title compound {(60% vield) according to the General Procedure
Uy

Svathesis of N-(4, 5-Dimethoxy-2-((4-(2-{N-{{ {-methyl- i H-indazol-5-ylimethyl)aminojethyi)
phenylicarbamoylphenylj-7-methvi-4-oxo-4H-chromene-2-carboxamide (11,17, Scheme 6)

185 mg of compound YKS and 72 mg of 1~-methyl-1H-indazole-5-carbaldehyde were used to
synthesize 122 myg of the title compound {63% yield) according to the General Procedure UU.
Synthesis of N-{4,3-Dimethoxy-2-((4-{ 2-(N-{{ I-methyl-1H-tndazol-3-ylmethyamino jethyl)
pheavljcarbamoylphenyl)-6-methyi-4-oxo-4H-chromene-3-carboxamide (11118, Scheme 6)
(0010267 185 mg of compound TEKS and 72 mg of 1-methyl-1H-indazole-5-carbaldehyde were
used to synthesize 125 myg of the title compound {64% vield) according to the General Procedure
{118

Syathesis of N-(4, 5-Dimethoxy-2-((4-(2-(N-((I-methyi- 1 H-indazol-5-vijmethvl)aminajethvi)
phenylicarbamoyi)phenylj-d-oxo-4H-chromene-3-carboxamide (111.19, Scheme &)

(0010271 180 mg of compound IEK7 and 72 mg of 1-methyl-1#-ndazole-S-carbaldehyvde were
used to synthesize 117 mg of the title compound {(62% yield) according to the General Procedure
vy

Synthesis of N-(4,3-Dimethoxy-2-((4-(2-(N-{{ 1-methyl-1 H-indazol-5-ylimethyl)aminojethyl)
phenvi)carbamovl)phenyii-quinoline-3-carboxamide (111.20, Scheme &)

[0010281 176 mg of compound HKS and 72 mg of 1-methyl-1H-indazole-5-carbaldehyde were
used to synthesize 125 mg of the title compound {(69% vield) according to the General Proceduse
Uy

Svathesis of N-(4, 5-Dimethoxy-2-((4-(2-{(N-{{ I-methyl- i H-indazol-5-ylimethyl)aminojethyl)
phenylicarbamoyllphenylj-quinoline-3-carboxamide (11121, Scheme 6)

[001029] 176 mg of compound K8 and 78 mg of 1,3-dimethyi-1 H-indazole-5-carbaldehvde
were used to synthesize 131 mg of the title compound (69% yield) according to the General
Procedure UYJ,

Synthesis of N-(4,3-Dimethoxy-2-{(4-(2-(N-({1-ethyi- I H-indozol-5-yhmethylominojethyi)
phenylcarbamoyl)phenylj-d-oxo-4H-chromene-2-carboxamide (111235, Scheme &)
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0010301 180 mg of compound 1K1 and 78 mg of 1-ethyl-1H-indazole-5-carbaldehyde were
used to synthesize 108 mg of the title compound (56% vield) according to the General Procedure
Uy,

Synthesis of N-(4, 5-Dimethoxy-2-{(4-{ 2-(N-({I-acetyl- 1 H-indazol-3-ylmethyliamino)ethyl}
phenylcarbamoyl)phenylj-4-oxo-4H-chromene-2-carboxamide {11124, Scheme 6)

(0010317} 180 mg of compound K1 and 86 mg of 1-acetyl-1H-indazole-S-carbaldehyde were
used to synthesize 107 myg of the title compound (54% yield) according to the General Procedure
L3138

Synthesis of N-(4,5-Dimethoxy-2-((4-(2-((3-(3-methyl-1, 2 4-oxadiazol-3-yl benzviiaminolethyi)
phenylcarbamoyi)phenyli-d-oxo-dH-chromene-2-carboxamide (11123, Scheme &)

[001032] 180 mg of compound K1 and 85 mg of 3-(3-methyl-1,2,4-oxadiazol-5-
vibenzaldehyde were used to synthesize 98 mg of the title compound (50% yield) according to
the General Procedure UL

Svnthesis of N-(2-({4~{2-{{{2-(2-Fluorophenyljpyrimidin-5-ylmethvi)amino Jethiyi)
pheavljcarbamovi)-4, 3-dimethoxyphenylj-4-oxo-4H-chromene-2-carboxamide (11126, Scheme ¢)
(0010337 130 mg of compound 1K1 and 91 mg of 2-(2-fluorophenylipyrimudine-5-
carbaldehyde were used to synthesize 105 mg of the title compound (52% vield) according to the
General Procedure U,

Synthesis of 4, 5-Dimethoxy-N-{4-(2-(((1-methyl-1 H-indazol-5-ylmethyDaminojethyliphenyi)-2-
(3,4, 3-rimethoxvbenzamidojbenzamide (11127, Scheme 6}

[001034] 187 mg of compound K10 and 72 mg of 1-methyl-1H-indazole-S-carbaldehyde were
used to synthesize 113 mg of the title compound (57% yield) according to the General Procedure
UL

Synthesis of Final Compounds (Scheme 6; General Procedure VV)

(0010357 To a clean, dry 40 mL vial equipped with a stir bar were added Intermediate L (0.1
mmol, 1.0 eq.), aldehyde RaCHO (0.2 mol, 2.0 eq.}, DMF (3.5 mbL), and TEA (65, 0.5
mmol, 5.0 eq.}. The mixture was stirred at room temperature for 3 h. To the reaction mixture
were added HOA¢ (57 pL, 1.0 mamol, 10.0 eqg) and sodium triacetoxyborohydride (41 mg, 0.2
mmol, 1.5 eq.), and the mixture was stirred overnight or untid it 13 determmed by LC/MS that
most of the starting material was converted to the desired product. The mixture was then diluted
with 5% TFA/MeOH up to 5 mi, filtered using a syringe-driven filter untt, and purified by
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reverse phase HPLC {(0.1% TFA in water/ACN) to give the pure final compound as a TFA salt
which was converted o free base by dissolving the compound in 10% MeQOH/DCM, followed by
extraction with 1.0 M NaOH, drying over anhydrous sodium sulfate, filtration, and removal of
the solvent under vacuum. Alternately, the reaction was precipitated with water and filtered. The
solid collected by tiliration was purified by flash chromatography on silica gel (MeOH/DCM) to
obtain final compound as a free base.

Synthesis of Final Compounds with Ry = R (Scheme 6; General Procedure Wi}

(0010361 To a clean, dry 40 mL vial equipped with a stir bar were added compound K (0.1
mmol, 1.0 eq.), aldehvde RsCHO (0.4 mmol, 4.0 eq.}, DMF (3.5 mbL), and TEA (65 ul, 0.5
mmol, 5.0 eq.). The mixture was stirred at room temperature for 3 h. To the reaction mixture
were added HOAc (57 pL, 1.0 mmol, 10.0 eg) and sodium triacetoxyborohydride (84 mg, 0.4
mmol, 4.0 eq.), and the mixture was stirred overnight or until 1t is determined by LC/MBS that
most of the compound TIK was converted to the product. The muxture was then diluted with 5%
TFA/MeOH up to 5 ml, filtered using a syninge-driven filter unit, and purified by reverse phase
HPLC {0.1% TFA in water/ACN) to give the pure final compound as a TFA salt which was
converted to free base by dissolving the compound in 10% MeOH/DCM, followed by extraction
with 1.0 M NaOH, drying over anhydrous sodiom sulfate, filtration, and removal of the solvent
under vacuum,

Synthesis of Intermediate 1IN (Scheme 7; General Procedure XX)

(0010371 A round-bottom flask was charged with 4-(methoxycarbony!}-2-nitrobenzoic acid
{338 g, 15.0 mmeol, 1.00 eq.), Intermediate HN {1575 mmol, 1.05 eq.}, HATU (6.27 g, 165
mmol, 1.10 eq.) and DMF (40 mL}. The mixture was cooled to 0 °C and stirred for 10 mun.
DIPEA (7.5 ml, 45 mmol, 3.0 eq.) was added slowly and the stirring was continued at room
temperature for 2-24 h. The reaction mixture was then diluted with DCM (200 mL), and the
organic layer was washed with 150 mL water (2x), and 50 mL brine (2x), briefly dried over
anhvdrous sodium sulfate, filiered, and concentrated under vacuum. The product was purified by
flash chromatography on silica gel (MeOH/DCM) to give intermediate HIN.

Syathesis of reri-Butyl (4-(d-methoxycarbonyl-2-nitrobenzamido)phenethylicarbamate (IIN1,
Scheme 7)

[001038] 3.72 g of rerr-butyt (4-ammophenethyljcarbamate (1EM1) was used to synthesize 54 g
of the title compound (§1% vield) according to the General Procedure XX
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Synthesis of tert-Butyl (4-(4d-methoxycarbonyl-2-nitrobenzamido)phenethyl)(methyljcarbamate
(1IN2, Scheme 7)

[0010391 3.94 g of rerr-Buty! {4-aminophenethyli{methyljcarbamate (1M2} was used to
svnthesize 5.7 g of the title compound {83% vield) according to the General Procedure XX, 'H
NMR (400 MHz, DMSO-de) 1.33 (s, 9H), 2.53-2.72 (m, 2H), 2.72 (s, 3H), 3.23 (s, 2H), 4.85 (s,
7H), 6.47 (d, . J = 8.0 Hz, 2H), 6.83 (d, J = 8.0 Hz, 2H), m/z (ESH), [M+H]"=251.32.
Synthesis of Intermediate 11O (Scheme 7; General Procedure YY)

(0010407 To a clean, dry hydrogenation flask were added compound TEN (5.0 romol, 1.0 eq.),
10% palladium on activated carbon (265 mg, 0.25 mmol, 0.05 eq }, and MeOH (S0 mL). The
flask was then charged with hydrogen at 30 pst and shook for 3 h. The reaction mixture was then
filtered on celite and concentrated under vacuum to afford the product, which was used either
without purification or purified by flash chromatography on silica gel.

Syathesis of tert-Butyl (4-(d-methoxycarbonyl-2-aminobenzamido)phencthylcarbamate (1101,
Scheme 7)

[001041] 2.22 ¢ of Intermediate TINT was used to synthesize 1.6 g of the title compound (77%
yield) according to the General Procedure YY.

Syathesis of tert-Butyl (4-{4d-methoxycarbonvl-2-aminobenzamido)phenethyliimethyl)carbamate
(122, Scheme 7)

[001042] 1.28 ¢ of Intermadiate 1 was used to synthesize 1.5 g of the title compound (70%
vield} according to the General Procedure YY.

Syathesis of Intermediate 1P (Scheme 7; General Procedure 27)

[0010431 A round-bottom flask was charged with intermediate IC (6.6 mmol, 1.1 eq.) and 50%
THE/DCM nuxtore {150 mL). The mixture was stirred either at room temperature or at refhuxing
temperature unti all the solids dissolved. To a clean, drv 40 mL vial, intermediate HQ (6.0
mmol, 1.00 eq.} and DCM (20 mL) were added, and the muxture was stirred at room temperature
until all the solids dissolved then added to the round-bottom flask containing intermediate ¥C.
The reaction mixture was stirred at room temperature overnight, then the reaction mixture was
concentrated under vacuum, and the residue was suspended in minimal amount of DCM or 50%
DCM/heptane, filtered, dried under vacuum, and used without further purification.

Syathesis of Methyl 4-((4-2-({tert-butoxycarbonylaminojethyliphenyl)carbamaoyi)-3-(4-oxo-4H-
chromene-2-cavboxamido)benzoate (T1IP ], Scheme 7)
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(0010441 2.48 g of compound 101 and 2.24 g of compound ¥C1 were used to synthesize 2.2 ¢
of the title compound (63% vield) according to the General Procedurs ZZ.

Synthesis of Methyl 4-((4-(2-({tert-butoxycarbonyl)(methylaminolethyl)phenylicarbamoyij-3-(4-
oxo-4H-chromene-2-carboxamido)benzoate (IIP2, Scheme 7}

[0010451 2.56 g of compound 1§02 and 2.24 g of compound ¥CY were used to synthesize 2.41 g
of the title compound {(67% yield) according to the General Procedure 4.

Synthesis of Methyl 4-((4-(2~({tert-butoxycarbonylj(methyl)amino)ethylphenviicarbamovii-3-
(quinoline-3-carboxamidojbenzoate (11P3, Scheme 7)

[001046] 2.56 g of compound HO2 and 2.13 g of compound IC2 were used to synthesize 2.16 ¢
of the title compound {62% vield) according to the Geveral Procedure 4.

Syathesis of Methyl 4-((4-2~({tert-butoxycarbonyl}imethyDamino Jethyl) phenyijcarbamoyi}-3-
(picolinamidojbenzoate (11P4, Scheme 7)

(0010471 2.56 g of compound 1102 and 1.80 g of cornpound ¥C13 were used to synthesize 2.04
g of the title compound {64% yield) according to the General Procedure £7.

Syathesis of Intermediate 11Q (Scheme 7, General Procedure AAA)

(0010487 A round-bottom flask was charged with intermediate TP (3.0 mmol, 1.0 eq }anda
mixture of TFA and DCM (1 2 v/v, 30-50 mL). The mixture was stirved at room temperature for
3-24 h. The solution was then diluted with MeOH (100 mL) and concentrated under vacuum.
The residue was then suspended in heptane, filtered, and dried to give intermediate 18}, which
was used without further purification or purified by reverse phase HPLC (0.1% TFA in
watet/ACN) if biological data were to be obtained.

Synthesis of Methyl 4-((4-(2-aminoethyliphenyl)carbamaoyl)-3-(4-oxo-4H-chromene-2-
carboxamido)benzoate trifluoroacetate (@1, Scheme 7)

[0010491 1.76 g of compound 1IP1 was used to synthesize 1.60 g of the title compound (89%
vield) according to the General Procedure AAA

Synthesis of Methyl 4-((4-(2-(methylaminojethyl)phenyljcarbamoylj-3-(quinoline-3-
carboxamido)benzoate triffuoroaceiare (HQ3, Scheme 7)

[0010507 1.75 g of compound TIP3 was used to synthesize 1.57 g of the title compound (88%
vield) according to the General Procedure AAA

Syathesis of Methyl 4-((4-2-(methylamino)etbhylphenylcarbamoyi)-3-(picolinamido }benzoate

trifluovoacetare (FIQ4, Scheme 7)

[\
3
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[0010511 1.60 g of compound 11P4 was used to synthesize 1.29 g of the title compound (79%
yield) according to the General Procedure AAA.

Synthesis of Methyl 4-((4-(2-({{1-methyl- 1 H-indazol-5-ylmethyljamino jethyl}
phenvijcarbamovi)-3-{4-oxo-4H-chromene- 2-carboxamido)benzoate (FIRI, Scheme 10)

Scheme 10
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[001052] A round-bottom flask was charged with intermediate HQ1 (1.2 ¢, 2.0 mmol, 1.0 eg.),
{-methyl-1 H-mdazole-S-carbaldehyde (480 mg, 3.0 mmol, 1.50 eq.}, 25% EtOH m DMF (70
mL}, and TEA (1.35 mL, 10 mmol, 5.0 eq.). The mixture was heated till alf the solids dissolve.
The mixture was then cooled to room temperature and stirred for 3 b Sodium borohydride (228
mg, 6.0 mmol, 3.0 eq.} was then added, and the mixture was stirred for 5-10 min. The reaction
was slowly quenched with MeOH, precipitated with water, and filtered. The solid collected by
filtration was purified by flash chromatography on sifica gel (MeOH/DCM) to give 545 mg of
mtermediate R (43% yield).

Svathesis of Intermediate IES or IT (Scheme &; General Procedure BBE)

[0010531 A round-bottom flask was charged with Intermediate HIQ} or ¥IR1 (0.8 mmol, 1.0 eq.),
aldehvde ReCHO (1.2 mmol, 1.5 eq.), DMF (30 mL), and TEA (0.5 mL, 4.0 mmol, 5.0 eq.}. The
nuxture was sttrred at room temperature for 3 b To the reaction mixture were added HOAc (0.45
ml, 8.0 mmol, 10.0 eq) and sodium triacetoxyborohydride (252 mg, 1.2 mmol, 1.5 eq.), and the
mixture was stirred overnight or until it ts deternuned by LO/MS that most of the starting
material was converted to the product. The reaction mixture was then precipitated with water and
filtered, and the solid collected by filtration was purified by flash chromatography on silica gel
{(MeQH/DCM) to give jntermediate IS as a free base. To synthesize Intermediate T, the same
procedure was used using Intermediate HOH with increased amounts of the aldehyde RssCHO
(2.4 mamol, 3.0 eq.) and sodium triacetoxyborohydride {504 myg, 2.4 romol, 3.0 eq.}.

Syathesis of Intermediote U or §IV (Scheme 8; General Procedure CCC)
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[0010541 A clean, dry 40 mL vial was charged with Intermediate 118 or T (0.3 mmeol, 1.0 eq.),
THE (2.1 mL}, and 1.0 M NaCOH (0.9 mi, 0.9 mmol, 3.0 eq.}. The mixture was stirred at room
temperature for 3-4 h with frequent monitoring of the reaction by LC/MS to check for both
reaction completion and product degradation. The product was then precipitated by adding 1.0 M
HCE{(6 mbL), filtered, washed with water, dried under vacuum, and used without further
purification.

Synthesis of Final Compounds (Scheme 8; General Procedure DDD)

(0010557 A round-bottom flask was charged with Intermediate HU or TV (0.1 munol, 1.00 eq.),
alcohol RutOH or amine (R ) NH (0.25 mmol, 2.5 eq. ), HATU (42 mg, 0.11 mumnol, 1 10 eq.)
and DMF (4.0 ml.). The mixture was stirved for 10 min. DIPEA (S0 k., 0.3 mmol, 3.0 eq.} was
added slowly and the stirring was continued at room temperature overnight. The product was
separated by reverse phase HPLC (0.1% TFA i water/ACN), re-purified using reverse phase
HPLC when necessary, then dissolved in 10% MeOH/DCM (50 mL) and extracted with
saturated sodium bicarbonate (2 x 50 mL) and brine {1 x 50 mL}). The organic layer was then
dried over anhydrous sodium sulfate and concentrated under vacuum to give the product as a free
base.

Syathesis of 6, 7-Dimethoxy-2-(4-nitrophenethylj-1,2, 3, 4-tetrabiydroisoquinoline (IIW} (Scheme
9

[001056] A round-boitom flask was charged with 6,7-dimethoxy-1,23 d-tetrahydroisoquinsline
hydrochloride {6.59 mg, 29 mmol, 1.02 eq.), 1-(2-bromosthyl}-4-nitrobenzene (6.41 mg, 28
mmol, 1.0 eq.}, anhydrous potassium carbonate {11.7 g, 85 mmol, 3.0 eq.), sodium indide (5.16
g, 34 mmol, 1.2 eq.}, and DMF (100 mL}. and the reaction mixture was heated at 80 °C and
stirred for 4 h then stirred at room temperature overmight. Upon reaction completion, the mixture
was diluted with DCM (500 mL} and washed with water (2 x 400 mL} and brine (2 x 200 mL}.
The organic layer was separated, dried over anhydrous Na:SOy, filtered, and concentrated under
vacuum to afford 7.52 ¢ of Intermediate HW (79% vield), which was used without further
purification.

Syathesis of 4-(2-(6, 7-Dimethoxy-3, 4-dibydroisoquinolin-2( [ Hj~ylethylaniline (FIX} (Scheme
9)

[001057] To a clean, dry hydrogenation flask were added Tntermediate TFW (1.71 g, 5.0 mmol,
1.0 eq.}, 10% paliadium on activated carbon (265 myg, 0.25 mmol, 0.05 eq ), and MeOH (50 mL).
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The flask was then charged with hydrogen at 50 psi and shook for 3 h. The reaction mixture was
then filtered on celite and concentrated under vacuum to afford 2.76 g of the product (88%
vield}, which was used without further purification.
Synthesis of Methvl 4-((4-(2-(6, 7-dimethoxy-3, 4-diliydroisoquinolin-2{ 1 H -
yijethylphenylicarbamoyl-3-nitrabenzoate (1Y} (Scheme 9)
(0010587 A round-bottom flask was charged with 4-(methoxycarbonyl}-2-nitrobenzoic acid
(1.92 g, 8.5 mmol, 1.00 eq.}, intermediate X (2.65 g, 8.5 mmol, 1.05 eq), HATU (3.55 g, 935
mmol, 110 eq.) and DMF (30 mL). The muxture was cooled to 0 °C and sturred for 10 min
DIPEA (4.2 ml, 25.5 mmol, 3.0 eq.) was added slowly and the stirring was continued at room
temperature overnight. The reaction mixture was then diluted with DCM (200 ml.), and the
organic laver was washed with 150 mL water {2x), and 50 mL brine (2x), briefly dried over
anhydrous sodium sulfate, filtered, and concentrated under vacuum. The product was purified by
flash chromatography on silica gel (EtOAc/Heptane) to afford 2.37 g of intermediate TN (54%
yield).
Syathesis of Methyl 3-amino-4-((4-{2-(6, 7-dimethoxy-3, 4-diliydroisoguinolin-2(1 H)-
vijeihyliphenyljcarbamovijbenzoate (117} (Scheme 9)
[001059] To a clean, dry hydrogenation flask were added Intermediate IIY {2.33 g, 4.5 mmol,
1.0 eq.}, 10% palladium on activated carbon (244 mg, 0.23 mmol, 0.05 eq.}, and MeOH (50 mL).
The flask was then charged with hydrogen at 50 psi and shook for 3 h. The reaction mixture was
then filtered on celite and concentrated under vacuum to afford 1.86 g of the product (85%
yield), which was used without further purification.
Synthesis of Methyl 4-({4-(2-(5, 7-dimethoxy-3, 4-dikydroisoquinolin-2(1 H -
yijethvBphenylicarbamoyli-3-{4-oxo-4H-chromene-2-carboxamido)benzoate (FIIA) (Scheme 9)
[001060] A round-bottom flask was charged with intermediate ¥C (1.12 g, 3.3 mmol, 1.1 eq.)
and 50% THF/DCM mixture (75 mL). The mixture was stirred either at room temperature or at
refluxing temperature untd all the solids dissolved. To a clean, dry 40 mL vial, intermediate HZ
{1.46 g, 3.0 mmol, 1.00 eq.} and DCM (10 mL) were added, and the mixture was stirred at room
temperature until all the solids dissolved then added to the round-bottom flask containing
mtermediate C. The reaction mixiure was stirred at room temperature overnight, then the
reaction nuxture was concentrated under vacuum, and the residue was purified using flash
chromatography (MeOH/DCM) to afford 1.06 ¢ of Intermediate THA (54% yield).

236



WO 2022/076662 PCT/US2021/053936

Synthesis of Final Compounds (Scheme 9; General Procedure EEE)

[001061] A round-bottom flask was charged with Intermediate HIB (0.14 mmol, 1.00 eq.},
alcohol RyOH (035 mmol, 2.5 eq.), HATU (57 mg, 0.15 mmoi, 1.07 eq.} and DMF (40 mL).
The mixture was stirred for 10 min. DIPEA (75 yb, .45 mmol, 3.0 eq.} was added slowly and
the stirring was continued at room temperature overnight. The product was separated by reverse
phase HPLC (0.1% TFA in water/ACN), re-purified using reverse phase HPLC when necessary,
then dissolved m 10% MeOH/DCM (50 mL) and extracted with saturated sodium bicarbonate (2
x 50 mL) and brine (1 x 50 mL). The organic layer was then dried over anhydrous sodium sulfate
and concentrated under vacuum to give the product as a free base.

Example 2: Synthesis of N-(2-({4-C-({(4-(1H-Imidazol-1-
yhbenzyh{methyDaminojethyl)phenyl) carbamoyi)-4,5-dimethoxyphenyij-4-oxo-4H-
chromene-2-carboxamide

(0010621 Using the General Procedure BD, 0.1 g intermediate ¥E1 and 0.028 g 4-(1 H-Imidazol-
1-y1} benzaldehvde, the title compound was obtamed i 0.05 g (47% vield).

Example 3: Synthesis of N-(2-({4-2-((4-(1H-Imidazol- 1-y1} benzyl) (methyl) aminoe) ethyl)
phenyl) carbamoyl-4.5-dimethoxyphenyliquinoline-3-carboxamide

001063} Using the General Procedure BD, 0.1 g intermediate $E2 and 0.028 g 4-(1H-Imidazol-
1-y1} benzaldehyde, the title compound was obtammed 1 0.06 g (64% vield).

Example 4: Synthesis of N-{2-{{4-(2-{(3-(1H-Imidazol-1-y1} beneyl) (methyl} amins) ethyl)
phenyl) carbamoyl}-4,5-dimethoxyphenyi}-4-oxe-4H-chromene-2-carboxamide

[001064] Using the General Procedure BD, 0.1 g intermediate 181 and 0.028 g 3-(1H-Imidazol-
1-yl} benzaldehvde, the title compound was cbtained in 0.058 g (55% yield}.

Example S: Synthesis of ¥-{4,5-Dimethoxy-2-{{4-(2-(methyi{3-(pyridin-3-yI} benzyl} amino)
ethyl) phenyl) carbamoyl} phenyl}-4-oxo-4H-chromene-2-carboxamide

[001065] Using the General Procedure BD, 0.12 g intermediate TE1 and 0.0355 g 3~(pyridin-3-
vi} benzaldehyde, the title compound was obtained m 0.09 g {69% yield).

Example 6; Synthesis of V-{4,5-DHmethoxy-2-{({(4-(2-(methyi{{ L-methyl- 1 H-imidazol-5-y1)
methyl) amine) ethyl) phenyl) carbamoyl) phenyh-4-ox0-4H-chromene-2-carboxamide
[001066] Using the General Procedure DD, 0.1 g intermediate TEY and 0.0178 g 1-methvl-1H-

imidazole-5-carbaldehyde, the title compound was obtained in 0.065 g (67% yield).
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Example 7: Synthesis of N-{2-{{(4-2-((4-(1H-imidazol-1-y1}-3-methoxybenzyl} (methyl)
amine)} ethyl} phenyl) carbameoyi}-4,5-dimethoxyphenyl)-d-oxo-dH-chromene-2-
carboxamide
[001067] Using the General Procedure BD, 0.1 g intermediate 1E1 and 0.032 g 4-(1H-imidazol-
1-yl3-3-methoxybenzaldehyde, the title compound was obtained in 0.063 g (56% yield).
Example 8: Synthesis of V-{4,5-Dimethoxy-2-{{4-(2-(methyl {4-(pyridin-3-y1} benzyl) amine)
ethyl} phenyl) carbameoyl) phenyl)-4-oxo-4H-chromene-2-carboxamide
(0010687 Using the General Procedure BD, 0.1 g intermediate B and 0.029 g 4-(pyridin-3-yh
benzaldehyde, the title compound was obtained in 0.048 g (44% vield). TH NMR (400 MHz,
DMSO-d®) 2.22 (s, 3H), 2.60 {1,/ = 8.0 Hz, 2H), 2.77 {t, J = 8.0 Hz, 2H), 3.58 (5, 2H), 3.84 (s,
3H), 3.88¢5,3H), 6.91 (5, 1H), 7.23 (d,/J =80Hz 2H), 736 {(d, /= 8 0 Hz, 2H), 7.41-7.66 {m,
8H), 7.82-7.86 {1, 1H}, 8.00-8.06 {(m, 2H), 831 (s, 1H), 851 (dd, /=1 6 Hz, 1H), 884 (dd, J =
1.6 Hz, 1H), 1032 (s, 1H), 12.99 (s, 1H); mz (BSH), [M + H] = 669.18,
Example 9: Synthesis of NV-(4,5-Dimethoxy-2-({4-2-(methyl {4-(pyridin-4-y1) benzyl) amino)
ethyl) phenyl) carbamoyl) phenyl)-4-oxo-dH-chromene-2-carboxamide
(0010697 Using the General Procedure B3, 0.1 g intermediate T and 0.029 g 4-(pyridin-4-
yiyhenzaldehyde, the title compound was obtained in 0.055 g (51% vield). 'H NMR (400 MHz,
DMSO-d%) 2.23 (s, 3H), 2.61 {t,.J = 12.0 Hz, 2H), 277 (t, J = 12.0 Hz, 2H), 3.59 (s, 2H}, 3.85
{s, 3H), 3.88 (s, 3H), 6.90 (s, 1H), 7.23 (d, J = 8.0 Hz, 2H)}, 738 (d, J = 8.0 Hz, 2H}, 7.48-785
{m, 10H}, 8.02{d, /= 8.0 Hz, 1H}, 831 (5, 1H}, 857 (d, J =40 Hz, 2H), 10.27 (5, 1H}, 12.98
(s, TH); m/z (ESI+), [M + H|" = 660.21.
Example 10: Synthesis of NV-{4,5-Dimethoxy-2-{{4-(2-(methyl (3-(4-methyl-1H-imidazol-1-
vi} benzyl) amino) ethyl) phenyl) carbamoyl) phenyl}-4-oxo-4H-chromene-2-carboxamide
[0010707 Using the General Procedure BD, 0.1 ¢ intermediate ¥E1 and 0.03 g 3-(4-methyl-1H-
mmidazol-1-yvhbenzaldehyde, the title compound was obtained in 0.067 g (62% yield).
Example 11: Synthesis of NV-{4,5-Dimethoxy-2-{{4-(2-(methyl({1-methyl- 1 H-indazol-5-yi}
methyl) aming} ethyl) phenyl) carbamoyl) phenyl)-4-oxe-4H-chromene-2-carboxamide
[001071] Using the General Procedure BD, 0.1 g intermediate ¥E1 and 0.026 g 1-methyl-1H-
indazole-5-carbaldehyde, the title compound was obtained in 0.069 g (66% yield). 'H NMR (400
MHz, DMSO-d%) 2.21 (s, 3H), 2.61 (1,.7 = 8 Hz, 2H), 2.76 (t,.J = 8.0 Hz, 2H), 3.62 (s, 2H), 3.85
{s, 3H), 3.88 (5, 3H), 398 (5, 3H), 6.92 (5, 1H), 7.21 {d, ./ = 8.0 Hz, 2H), 7.30{dd, J = 1. 2 Hz,
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1H), 7.50-7.66 (m, TH), 7.83-787 {m, 1H), 7.94 (s, 1H), 8.04 {dd, ./ = 1.6 Hz, 1H)}, 831 (s, 1H),
1032 (s, 1H), 12.95 (s, 1H); m/z (ESH), [M + H™ = 646.21.

Example 12: Synthesis of N-{4,5-Dimethoxy-2-({(4-2-(methyl({(I-methyl-1H-
benze{d|imidazol-5-yi) methyl) amino) ethyl) phenyl) carbamoyl} phenyl}-4-ox0-4H-
chromene-2-carboxamide

[001072] Using the General Procedure BD, 0.1 g intermediate 1E1 and 0.026 g 1-methyl-1H-
benzo[dlinudazole-S-carbaldehyde, the title compound was obtained in 0.065 g (62% yield).
Example 13: Synthesis of NV-(4,5-Dimethoxy-2-({4-(2-(methyl{({1-methyi-1H-~
benzeo|d]imidazol-5-y1) methyl) amine) ethyl) phenyl) carbamoyl} phenyl}-4-oxo-4H-
chromene-2-carboxamide

[001073] Using the General Procedure BD, 0.1 ¢ mtermediate ¥E1 and 0.032 g 3-(4-ethyl-1H-
imidazoi-1-yhbenzaldehyde, the title compound was obtained in 0.052 g (47% yield).

Example 14: Synthesis of V-(4,5-Dimethoxy-2-({(4-2-(methyl(d-(thiazol-4-yl) benzyl) amino)
ethyl) phenyl) carbamoyl) phenyl)-4-oxo-4H-chromene-2-carboxamide

[001074] Using the General Procedure BD, 0.1 g intermediate IE1 and 0.031 g 4-(thiazol-4-
viYbenzaldehyde, the title compound was obtained in 0.052 g (48% yield).

Example 15: Synthesis of NV-{4,5-Dimethoxy-2~{{4-(2-(methyl (4-(thiazol-d-yimethoxy)
benzyl) amine) sthyl) phenyi) carbamoyl} phenyl}-4-oxo-4H-chromene-2-carboxamide
[001075] Using the General Procedure BB, 0.1 g intermediate EET and 0.035 g 4-{thiazol-4-
vimethoxyibenzaldehyde, the title compound was obtained 1n 0.048 g (42% yield).

Example 16: Synthesis of ¥-{4,5-dimethoxy-2-{({4-{2-(methyl{3-(thiazel-4-
yhbenzyhamineethylphenyljcarbameyl)phenyl)-4-oxo-4H-chromene-2-carboxamide
[001076] Using the General Procedure BD, 0.1 g intermediate 181 and 0.031 g 3-(thiazol-4-
viybenzaldehyde, the title compound was obtained in 0.06 g {55% yield).

Example 17: Synthesis of N-{4,5-Dimethoxy-2-{{4-(Z-(methyl{4-(thiazel-2-v1) benzyi) amino}
ethyl) phenyl) carbameoyl) phenyl)-4-oxo-4H-chromene-2-carboxamide

[001077] Using the General Procedure DD, 0.1 g intermediate I and 0.031 g 4-{thiazol-2-
vihbenzaldehvde, the title compound was obtained 11 0.060 g {(55% vield).

Example 18; Synthesis of N-(2-((4-(2-({4-Ethynylbenzyl) (methyl) amine) ethyl) phenyl)

carbamoyl}-4,5-dimethoxyphenyl}-4-oxo-4H-chromene-2-carboxamide
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[0010781 Using the General Procedure B, 0.1 g intermediate 181 and 0.021 g 4-
ethynyibenzaldehyde, the title compound was obtained 1n 0.074 g (75% yield).

Example 19: Synthesis of V-(2-{{4-(2-((3-Ethynylbenzyl} (methyl} aminos) ethyl} phenyl)
carbamoyl}-4,.5-dimethoxyphenyl}-4-oxo-dH-chromene-2-carboxamide

[0010791 Using the General Procedure BD, 0.1 ¢ imtermediate Y81 and 0.021 g 3-
ethyvnyibenzaldehyde, the title compound was obtained in 0.072 g (73% yield).

Example 20: Synthesis of NV-{4,5-Dimethoxy-2-{{4-(2-(methyl(4-(thiazol-4-yi) benzyl) amino}
ethyl) phenyl) carbamoyl) phenyl)-4-oxo-4H-chromene-2-carboxamide

[001080] Using the General Procedure DB, 0.1 ¢ intermediate T8 and 0.031 g 3-(thiazol-4-
vibenzaldehyde, the title compound was obtained in 0.062 g (57% vield).

Example 21: Synthesis of N-{4,5-Dimethoxy-2-({(4-(2-(methyi(2-methyl-5-(4-methyl-1H-
imidazol-1-y1) benzyl) amine) ethyl) phenyl) carbamoyl) phenyl)-4-oxo-4H-chromene-2-
carboxamide

(0010817 Using the General Procedure BD, 0.1 g ntermediate HEY and 0.032 g Z-roethyl-5-(4-
methyl-1H-umudazol-1-yhbenzaldehyde, the title compound was obtained 1n 0.05% g (53% yield).
Example 22: Synthesis of V{4, 5-Dimethoxy-2-({4-(2-(methyl(4-(thiazol-5-y1) benzyl) amino}
ethyl) phenyl} carbamoyl) phenyl)-4-oxo-4H-chromene-2-carboxamide

[001082] Using the General Procedure BB, 0.1 g intermediate IEY and 0.031 g 4-(thiazol-5-
viybenzaldehvde, the title compound was obtained in 0.064 g {(59%: vield).

Example 23: Synthesis of V-(2-((4-(2-({((2-(1H-Imidazol-1-y1) pyrimidin-5-y1} methyl)
{methyl) amine)} ethyl) phenyl) carbamoyl}-4,5-dimethoxyphenyl)-4-oxe-4H-chromene-2-
carboxamide

[001083] Using the General Procedure BD, 0.1 g intermediate 1E1 and 0.028 g 2-(1H-imidazol-
1-ylypyrimidine-S-carbaldehyde, the title compound was obtained in 0.07 g (66% yield).
Example 24: Synthesis of N-{2-({4-(Z-{(3-({{(28.4R)-2-((1H-imidazol-1-ylimethyl}-2-(2.4-
dichlorophenyl}-1.3-dioxolan-4-v1) methoxy) benzyl} (methyl) amino) ethyl) phenyl)
carbamoyl}-4.5-dimethoxyphenyl)-4-oxo-4H-chromene-2-carboxamide

[001084] Using the General Procedure DD, 0.1 g intermediate TEY and 0.07 g 3-({{25,4R)-2-
{{1H~1mdazol-1-yhmethyl)-2-(2,4-dichlorophenyl}-1,3~dioxolan-4-yhmethoxy benzaldehyde,

the title compound was obtained m 0.052 g (35% vield).
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Example 25: Synthesis of NV-(2-({&-(2-({(4-(1H-Imidazel-I-yi} benzyl} (methyl) amino) ethyl)
phenyl) carbameoyl}-4,5-dimethoxyphenyh)-S-hydroxy-4-oxo-4dH-pyran-2-carboxamide
0010851 Using the General Procedure BD, 0.1 g intermediate I8 and 0.029 ¢ 4-(1H-imidazol-
1-yl}benzaldehvde, the title compound was obtained in 0.055 g (52% vield).

Example 26: Synthesis of N-{2-{({4-(2-((3-(1H-Imidazol-1-y1) benzyl} (methyl) amine) ethyl)
phenyl) carbamoyl}-4,5-dimethoxyphenyl)-S-hydroxy-4-oxo-4H-pyran-2-carboxamide
[0010861 Using the General Procedure BD, 0.1 g intermediate ¥E1 and 0.029 g 3-(1H-imidazol-
1-yhbenzaldehvde, the title compound was obtained in 0.06 g (56% yield).

Example 27: Synthesis of NV-{4,5-Dimethoxy-2-({4-2-(methyl{({1-methyi- 1 H-indazol-5-yi)
methyl) amine) ethyl) phenyl) carbamoyl) phenyl)-8-hydroxyguinoline-3-carboxamide
[001087] Using the General Procedure BD, 0.1 ¢ mtermediate ¥E1 and 0.026 ¢ T-methyl-1H-
mdazole-5-carbaldehyde, the title compound was obtained in 0.068 g (65% vield).

Example 28: Synthesis of N-(2-({4-(2-((4-(1H-1.2,4-Triazol-1-y]) benzyl) (methyl) aminoe)
ethyl) phenyl) carbamoyl)-4,5-dimethoxyphenyl}-4-oxo-4H-chromene-2-carboxamide
[001088] Using the General Procedure BD, 0.1 g intermediate 1E1 and 0.028 g 4-(1H-1,2,4-
triazol-1-yi}benzaldehyde, the title compound was obtained in 0.066 g (62% yield).

Example 29: Synthesis of N-(2-{{4-(2-((Benzo[d}{1.3}dioxol-5-
yimethyh(methyllaminojethyhphenylicarbamoyiy-4,5-dimethoxyphenyl}-4-oxo-4H-
chromene-2-carboxamide

[001089] Using the General Procedure BB, 0.1 g intermediate IE1 and 0.024 ¢
benzo[d}{1,3]dioxole-S-carbaldehyde, the title compound was obtained 1n 0.072 g (70% yield).
Example 30: Synthesis of N-{2-{{4-(2-((4-2H-TFetrazol-5-yi} benzyl) (methyl) amine) ethyl)
phenyl) carbamoyvl}-4,5-dimethoxyphenyli-d-oxo-4H-chromene-2-carboxamide

[0010907 Using the General Procedure BD, 0.1 ¢ imtermediate Y81 and 0.028 g 4-(2H-tetrazol-5-
viybenzaldehyde, the title compound was obtained in 0.055 g (52% yield).

Example 31: Synthesis of N-{2-{{4-(2-({(4-Hydroxy-3-methexybenzyl) (methyl) amine) ethyl)
phenyl} carbamoyl}-4,5-dimethoxyphenyl)-4-oxo-4H-chromene-2-carboxamide

[001091] Using the General Procedure BB, 0.1 g intermediate TE1 and 0.024 g 4-hydroxy-3-

methoxybenzaldehyde, the title compound was obtained 10 0.056 g (54% vield).
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Example 32: Synthesis of N-{4,5-Dimethoxy-2-{{4-(2-((3-methoxy-4-(Z-morphelinoethoxy)
benzyl) (methyl) amine) ethyl) phenyl) carbamoyl} phenyi}-4-oxe-4H-chromene-2-
carboxamide

001092} Using the General Procedure BD, 0.1 g intermediate 1E1 and 0.043 g 3-methoxy-4-(2-
morpholincethoxybenzaldehyde, the title compound was obtained in 0.065 g (54% yield).
Example 33: Synthesis of N-{2-({4-(2-({4-(2-(2-Hydroxyethoxy Jethoxy}-3-methoxybenzyl)
{methyl) amine) ethyl)phenyljcarbamoyi)-4,5-dimethoxyphenyl)-4-oxo-4H-chromene-2-
carbexamide

[0010931 Using the General Procedure BD, 0.1 g intermediate 181 and 0.039 g 4-(2-(2-
hydroxyethoxyethoxy}-3-methoxybenzaldehyde, the title compound was obtained m 0.045 ¢
{38% yield).

Example 34: Synthesis of N-(2-({(4-(2-({(2,2-Difluorobenzo{d][1,3]dioxol-5-yhimethyl)
{methyl) amino) ethyl) phenyl) carbamoyl -4, 5-dimethoxyphenyl)-4-oxo-4H-chromene-2-
carboxamide

[001094] Using the General Procedure BD, 0.1 g intermediate ¥E1 and 0.03 g 2,2~
difteorobenzojdi 1,3 dioxole-S-carbaldehyde, the title compound was obtained in 6.072 g (66%
vield).

Example 35: Synthesis of Mo{4,5-Dimethoxy-2-({4-(2-(methyH{(1-phenyl-1H-pyrazel-4-
vijmethyllamine) ethyl} phenyhcarbamoyliphenyl-4-oxo-4H-chromene-2-carboxamide
[0010951 Using the General Procedure BD, 0.1 g intermediate 181 and 0.028 ¢ 1-phenyl-1H-
pyrazole-4-carbaldehyde, the title compound was obtained in 0.064 g {60% yield}.

Example 36: Synthesis of N-(2-{(4-(2-({{2.3-Dihydrobenzofuran-5-
yiimethyli(methyl)amino}ethyl) phenyljcarbamoyi)-4,5-dimethoxyphenyi)-4-oxo-4H-
chromene-2-carboxamide

[001096] Using the General Procedure BD, 0.1 g intermediate P81 and 0.024 g 2,3~
dihvdrobenzofuran-5-carbaldehyde, the title compound was obtamed in 0.038 g (37% yield).
Example 37; Synthesis of V-{2-({4-(2-({{2,3-Dihydrobenzeo]5]| 1. 4]dioxin-6-
vhmethyh{methyDamine) ethyl} phenylhcarbamoyl)-4,5-dimethoxyphenyi)-4-ox0-4H-

chromene-2~carboxamide
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[0010971 Using the General Procedure BD, 0.1 g intermediate 181 and 0.026 ¢ 2.3-
dihydrobenzo[b}i1,4]dioxine-6-carbaldehyde, the title compound was obtained 1 0.072 g (68%
vield}.

Exaraple 38: Synthesis of V-{4,3-Bimethoxy-2-{{4-(Z-(methyl{3-(3-methyl-1,2,4-oxadiazol-5-
v} benzyl} aminojethyliphenylicarbamoyl)phenyi)-4-oxo-4H-chromene-2-carboxamide
[001098] Using the General Procedure BD, 0.1 g intermediate FEY and 0.03 g 3-(3-methyi-1,2 4-
oxadiazol-S-yhbenzaldehyde, the title compound was obtained i 0.067 g (61% yield).

Example 39: Synthesis of NV-(4,5-Dimethoxy-2-({4-(2-(methyl{4-G-methyl-1,2.4-oxadiazol-5-
vi) benzyl) amino} ethyl) phenyl) carbamoyl) phenyl)-4-oxo-4dH-chromene-2-carboxamide
[001099] Using the General Procedure DD, 0.1 g intermediate FEY and 0.03 g 4-(3-methvl-1,2 4-
oxadiazol-S-yl}benzaldehvyde, the title compound was obtained in 0.06 g (55% yield).

Example 40: Synthesis of V-(4,5-Dimethoxy-2-({(4-(2-(methyl{(Z-0x0-2,3~
dibhydrobenzold]oxazol-6-y1) methyl) aminolethyliphenylicarbamoylphenyl)-4-oxo-4H-
chromene-2-carboxamide

[001100] Using the General Procedure BT, 0.1 g intermediate FET and 0.026 g 2-0x0-23-
dihydrobenzod]oxazole-6-carbaldehyde, the title compound was obtained in 0.059 g (56%
vield).

Example 41: Synthesis of M(4,5-Dimethoxy-2-({(4-(2-(methyl{(1-methyl- 1 H-indazob-4-y)
methyl} amine} ethyhphenylicarbamoylphenyl)-4-exo-4H-chromene-2-carboxamide
[0011011 Using the General Procedure B, 0.1 g intermediate 181 and 0.026 g -methyl-1H-
indazole-4-carbaldehyde, the title compound was ebtained in 0.072 g (69% vield).

Example 42: Synthesis of N-{4,5-Dimethoxy-2-{{4-2-(methyl{{(1-methyl-1H-indol-S-y1}
methyl} amino) ethyhphenylicarbamoyl)phenyl}-4-oxo-4H-chromene-2-carboxamide
[001102] Using the General Procedure BD, 0.1 ¢ imtermediate Y81 and 0.025 ¢ T-methyl-1H-
mdole-S-carbaldehyde, the title compound was obtained in 0.059 g (57% vield).

Example 43: Synthesis of N-{2-({$-2-(((1-Ethyi-1H-indazol-5-vl) methyl) (methyl) amine)
ethyl) phenyl) carbamoyi}-4,5-dimethoxyphenyli}-4-oxe-4H-chromene-2-carboxamide
[001103] Using the General Procedure BD, 0.1 g intermediate ¥E1 and 0.028 g 1-ethyl-1H-
mdazole-5~carbaldehyde, the title compound was obtained 11 0.045 g (42% vield).

Example 44: Synthesis of N-{4,5-Dimethoxy-2-({(4-(2-(methyli((-methyl-SH-carbazol-3-y})
methyl) amine) ethyl) phenyl) carbamoyl) phenyl)-4-oxo-4H-chromene-2-carboxamide
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0011041 Using the General Procedure BD, 0.1 g intermediate 181 and 0.034 g 9-methy}-9H-
carbazole-3-carbaldehyde, the title compound was obtained in 0.069 g (61% yield).

Example 45: Synthesis of V-(2-{({4-(2-(((9-Ethyl-9H-carbazol-3-v1) methyl) {methyl) amino)
ethyl} phenyl) carbamoyl)-4,5-dimethoxyphenyl}-4-oxo-4H-chromene-2-carboxamide
[0011057 Using the General Procedure BD, 0.1 g intermediate ¥E1 and 0.036 g 9-ethyl-9H-
carbazole-3-carbaldehyde, the title compound was obtained i 0.065 g (57% vield).

Example 46: Synthesis of NV-{4,5-Dimethoxy-2-{{4-2-(V-methyi-3-(pyridin-3-y)
propanamido) ethyl) phenyl) carbamoyl) phenyly-4-oxo-4H-chromene-2-carboxamide
[001106] Using the General Procedure EE, 0.1 g intermediate IET and 0.024 g 3-{pyridin-3~
vipropanoic acid, the title compound was obtained in 0.082 g (80% vield).

Example 47: Synthesis of ¥V-{4,5-Dimethoxy-2-({(4-2~-(V-methyl-3-(pyridin-4-y1)
propanamido) ethyl) phenyl) carbamoyl) phenyly-4-ox0-4H-chromene-2-carboxamide
[001107] Using the General Procedure EE, 0.1 g intermediate TEY and 0.024 g 3-(pyridin-4-
vipropanoic acid, the title compound was obtained 1 0.083 g (1% vield).

Example 438: Synthesis of ¥-(2-({(4-2-3-(1H-imidazol-{-yI}-N-methylbenzamido) ethyh
phenyl) carbamoyl)-4.5-dimethoxyphenyl)-4-oxe-4H-chromene-2-carboxamide

001108} Using the General Procedure EE, 0.1 g intermediate IET and 0.03 g 3-(1H-imidazol-1-
vhbenzoic acid, the title compound was obtained in G.088 g (81% vield).

Example 49: Synthesis of N-{2-({4-(Z2-{4-(1H-Imidazol-1-yi}-N-methylbenzamido} ethyl)
phenyl) carbamoyl}-4,5-dimethoxyphenyi}-4-oxe-4H-chromene-2-carhoxamide

[001109] Using the General Procedure EE, 0.1 g intermediate {E1 and 0.03 g 4-(1H-mmidazol-1-
viYbenzoic acid, the title compound was obtained in 0.078 g (72% yield).

Exarple S0: Synthesis of V-{4,5-Dimethoxy-2-{{4-{Z-(N-methyl-3-(pyridin-3-yi} benzamido)
ethyl) phenyl) carbamoyl} phenyl}-4-oxo-4H-chromene-2-carboxamide

(0011107 Using the General Procedure EE, 0.1 ¢ intermediate {E1 and 0.032 g 3-(pyridin-3-
vihbenzoic acid, the title compound was obtained in 0.079 g (72% vield).

Example S1: Synthesis of N-(2-{{4-(2-((3-(1H-Imidazol-1-vi} benzyl} (ethyl} amino) ethyl)
phenyl) carbamoyl}-4,5-dimethoxyphenyl)-4-oxo-4H-chromene-2-carboxamide

[001111] Following the General Procedure DD with 1K1 (0.075 g) and 3-(1H~immdazol-1-v1}

benzaldehyde {0.02 g), 0.035 g of the title compound was obtained {44% vield).
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Example 52: Synthesis of NV-(2-({(4-(2-((3-(1H-Imidazel-1-yi} benzyl) (ethyl) amine) ethyl)
phenyl) carbameoyl}-4,5-dimethoxyphenyliquinoline-3-carboxamide

0011121 Foliowing the General Procedure B with IK2 (0.075 g) and 3-(1 H-imidazol-1-y])
benzaldehyde {0.021 g), ¢.041 g of the title compound was obtained {51% yield}.

Example 53: Synthesis of N-{2-{{4-(2-((3-(1H-Imidazol-1-yi} benzyl} {ethyl) amine) ethyl)
phenyl) carbameoyl}-4,5-dimethoxyphenyliguinoxaline-2-carboxamide

[001113] Foliowing the General Procedure D with TK3 (0.073 g) and 3-(1H-imidazol-1-y1)
benzaldehvde (0.021 g), 0.045 g of the title compound was obtained (§7% vield).

Example 54: Synthesis of V-{2-{({4-2-((4-(1H-Imidazol-1-v1) benzyl} (ethyl) amine) ethyl)
phenyl} carbamoyl}-4,5-dimethoxyphenyl-4-oxo-4H-chromene-2-carboxamide
[001114] Foliowing the General Procedure DD with 1K1 (0.075 g} and 4-(1 H-umidazol-1-y1)

benzaldehvde (0.02 g), 0.039 g of the title coropound was obtained (49% vield).
Example 55: Synthesis of V-2-({(4-2-((3-(1H-Imidazol-1-yl} benzyl) (propyl) amino) ethyh
phenyl) carbamoyl)-4.5-dimethoxyphenyl)-4-oxo-4H-chromene-2-carboxamide

[001115] Following the General Procedure BD with 1K4 (0.075 g} and 3-(1 H-imidazol-1-y1)

benzaldehyde (0.02 g3, 0.028 g of the title compound was obtaimed {35% yield)
Example 56: Synthesis of ¥V-{2-{{(4-Z2-((4-(1H-Imidazol-1-y1}-3-methoxybenzyl) (propyh
amino} ethyl} phenyhecarbamoyl-4,5-dimethoxyphenyl}-4d-oxo-dH-chromene-2-
carboxamide

[001116] Following the General Procedure B with K4 (0.0752) and 4-(1 H-imidazol-1-y1}-3-
methoxybenzaldehyde (0.023 g}, 0.035 g of the title compound was obtained (42% vield}.
Example 57: Synthesis of N-{2-({(4-(2-((3-(1H-Imidazol-1-yi} benzyl} (cyclopropylmethyl}
amine} ethyl} phenyljcarbamoyl}-4,5-dimethoxyphenyi)-4-oxo-4H-chromene-2-
carboxamide

[001117] Following the General Procedure B with IK7 (0.075 g} and 3-(1H-imidazol-1-y)
benzaldehyde (0.019 g), 0.032 g of the title compound was obiained (40% yield).

Example 38: Synthesis of N-(2-{{4-(2-((3-(1H-Imidazol-1-vi) benzyl) (phenethyl) aming)
ethyl) phenyl) carbamoyi)-4,8-dimethoxyphenyl)-4-oxo-4H-chromene-2-carboxamide
[001118] Following the General Procedure DD with IK8 (0.075 g) and 3-(1H~immdazol-1-v1}
benzaldehyde {0.018 g), 4.039 g of the title compound was obtained {49% yield).
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Example 59: Synthesis of N-(2-({4-(2-({(4-(1H-Imidazel-1-yi} benzyl) (phenethyl) amino}

ethyl} phenyl) carbamoyl)-4,5-dimethoxyphenylj-4-oxo-4H-chromene-2-carboxamide

0011191 Foliowing the General Procedure B with IK8 (0.075 g) and 4-(1 H-imidazol-1-y])

benzaldehyde {0.018 g), ¢.035 g of the title compound was obtained {44% yield}.

Example 60: Synthesis of N-{2-{({4-(2-((3-(1H-Imidazol-1-yl)benzyl}{2-{1 H-indol-3-yl) ethyl}

amine) ethyl) phenyl) carbameyi)-4,5-dimethoxyphenyl)-4-oxo-4H-chromene-2-

carboxamide

(0011207 Foliowing the General Procedure DT with IK11 (0.075 g) and 3-(1H~mmudazol-1-v1)

benzaldehyde (0.017 2}, 0.04 g of the title compound was obtained (51% yield).

Example 61: Synthesis of NV-(2-({(4-(3-((3-(1H-Imidazol-1-y1) benzyl) (phenethyl) amino)

ethyl) phenyl) carbamoyl)-4,5-dimethoxyphenylguinoline-3-carboxamide

(0011217 Foliowing the General Procedure DI with IK$ {0.075 g) and 3-(1 H-imudazol-1-y})

benzaldehyde {0.018 g), 0.035 g of the title compound was obtained {(44% yield).

Example 62: Synthesis of V-(2-({(4-(2-({(4-(1B-Imidazol-1-y]} benzyl) (cyciohexyl) amino)

ethyl) phenyl) carbamoyl)-4,5-dimethoxyphenyl)-4-ox0-4H-chromene-2-carboxamide

(0011227 Foliowing the General Procedure DD with IK190 (0.075 g and 4-(1H-imudazol-1-v1)

benzaldehyde {0.018 g), (.03 g of the title compound was obtained {38% yield}.

Example 63: Synthesis of N-(2-((4-(2-((3-(1H-Imidazol-1-y]) benzyl) (cyvelohexyl) amino)

ethyi} pheayl} carbamoyi}-4,5-dimethoxyphenyl-d-oxo-4H-chromene-2-carboxamide

0011231 Foliowing the General Procedure B with IK10 {C¢.075 g) and 3-(1H-imidazol-1-y1)

benzaldehyde {0.018 g), 0.032 g of the title compound was obtained {40% yield).

Example 64: Synthesis of N-{2-{{4-(2-((3-(1H-Imidazol-1-y1) benzyl) {isopropyl) aming)

ethyl} phenyl) carbamoyl)-4,5-dimethoxyphenyl}-4-oxo-4H-chromene-2-carboxamide

0011241 Foliowing the General Procedure B with 16 (0.075 g) and 3-(1H-imidazol-1-y1)

benzaldehyde (0.02 g), 0.025 g of the title compound was obtained (31% yield).

Example 65: Synthesis of N-{2-({4-(2-((3-(1H-Imidazol-1-yl} benzyl} (isobutyl) amine} ethyl}

phenyl} carbamoyl}-4,5-dimethoxyphenyl)-4-oxo-4H-chromene-2-carboxamide

[001125] Following the General Procedure DD with TKS (0.075 g} and 3-{1H-imidazol-1-yD)

benzaldehvde (0.019 g}, 8.039 g of the title compound was obtained (52% yield).

Example 66: Synthesis of N-(2-({4-2-(Ethyl{(I-methyl-1H-indazol-53-y1} methyl) amino)

ethyl) phenyl) carbamoyl)-4,5-dimethoxyphenyl}-4-oxo-4H-chromene-2-carboxamide
246



WO 2022/076662 PCT/US2021/053936

0011261 Foliowing the General Procedure B with 1K1 {(0.05 g) and 1-methyl-1H-indazole-5-
carbaldehyde {(0.013 g}, 0.02 g of the title compound was obtained (38% yield).

Example 67: Synthesis of N-{2-{{4-(2-(Ethyl(3-(4-methyl-1H-imidazol-1-y1) benzyl) amine)
ethyl} phenyl) carbamoyl)-4,5-dimethoxyphenyl}-4-oxo-4H-chromene-2-carboxamide
0011271 Foliowing the General Procedure B with 1K1 (0.05 g) and 3-{4-methyl-1H-imidazol-
1-yl}benzaldehvde (0.015 g), 0.019 g of the title compound was obtained (34% yield).
Example 68: Synthesis of V-(2-({4-2-(Ethyl{{(}-methyl-1H-benze|d|imidazol-5-yi) methyl)
amine) ethyl) phenyl) carbamoyi}-4,5-dimethoxyphenyl-4-oxo-4H-chromene-2-
carboxamide

[001128] Following the General Procedure DD with 1K1 (0.0S g) and 1-methyl-1H-
benzoldhimidazole-S-carbaldebyde (0.013 g}, 0.022 g of the title compound was obtained (42%
vield).

Example 6%: Synthesis of N-(2-({4-(2-((S-(1H-Imidazol-1-y1}-2-methylbenzyl) (ethyl} amino)
ethyl) phenyhcarbamoyl)-4,5-dimethoxyphenyl)-4-oxo-4H-chromene-Z-carboxamide
[001129] Following the General Procedure BD with 1K1 (0.05 g} and 5-(1 H-imdazol-1-y1)-2-
methylbenzaldehyde (0.013 g}, 0.026 g of the title compound was obtained (47% vield).
Example 70: Synthesis of No(2-{{4-Z-((3-(({(Z5,4R)-2-((1H-Imidazel- 1-yhmethyl}- 2-(2.4-
dichlorophenyl)-1,3-dioxolan-4-yhmethoxy henzyljethylaminojethyljphenylicarbamoyi)-
4, 5-dimethoxyphenylj-d-oxo-4H-chromene-2-carboxamide

0011301 Foliowing the General Procedure B with 1K1 (0.05 g) and 3-(({28,4R}-2-({1H-
imidazol-i-yhmethyl}-2-(2 4-dichlorophenyl}-1,3-dioxclan-d-vimethoxv)benzaldehyde (0.034
g}, 0.028 g of the title compound was obtained (37% yield).

Example 71: Synthesis of N-{2-{{4-(2-{{3-(2-(1 H-Imidazol-1-yl) ethoxy} benzyl) (ethyl)
aming} ethyl) phenyl) carbamoyl)-4,5-dimethoxyphenyl)-4-oxo-4H-chromene-2-
carbexamide

[001131] Foliowing the General Procedure B with 1K1 (0.05 g) and 3-(2-(1H-imudazol-1-
viethoxybenzaldehyde (0.017 g}, 0.027 g of the title compound was obtained (47% vield).
Example 72: Synthesis of V-(2-{{4-2~((4-(Z-(1H-Imidazol-1-v}) ethoxy) benzyl) {ethy)
amino) ethyl) phenyl) carbamoyi}-4,5-dimethoxyphenyl)-4-oxo-4H-chromene-2-

carboxamide
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0011321 Foliowing the General Procedure B with 1K1 (0.05 g) and 4-(2-(1H-imidazol-1-
yhiethoxybenzaldehyde (0.017 g}, 0.029 g of the title compound was obtained (50% vield).
Example 73: Synthesis of V-(2-((4-C-((3-(2-(1H-Imidazol-1-yhjethoxy}-4-methoxyhenzyl)
{ethyl} amino} ethyl) phenyl) carbamoyl}-4,5-dimethoxyphenyl)-4-oxo-4H-chromene-2-
carboxamide

[001133] Following the General Procedure DI with 1K1 (0.05 g} and 3-(2-(1H-imidazoel-1-
vijethoxy}-4-methoxybenzaldehyde {(0.019 g), 0.02 g of the title compound was obtained (33%
vield).

Example 74: Synthesis of V-(2-{{(4-(2-(Ethyl(3-hydroxy-4-methexyvhenzyl} amino} ethyl)
phenyl} carbamoyl}-4,5-dimethoxyphenyl-4-oxo-4H-chromene-2-carboxamide

[001134] Following the General Procedure DD with 1K1 (0.05 g} and 3-hydroxy-4-
methoxybenzaldehyde (0.012 g}, 0.027 g of the title compound was obtained (52% vyield).
Example 75: Synthesis of N-(2-({4-(2-((4-2-(1 H-Imidazol-I-yhethoxy}-3-methoxybenzyl)
{ethyl) amino) ethyl) phenyd) carbamoyl}-4,5-dimethoxyphenyl)-4-ox0-4H-chromene-2-
carboxamide

0011357 Foliowing the General Procedure BD with 1K1 {0.05 g) and 4-2-(1H-imudazol-1-
vijethoxy »-3-methoxybenzaldehyde (0.019 g}, 0.015 g of the title compound was obtained (32%
vield}.

Example 76: Synthesis of N-{2-{{4-(2-(Ethyl{d-hydroxy-3-methoxybenzyl} amine) ethyl)
phenyl) carbamoyl}-4,5-dimethoxyphenyi}-4-oxe-4H-chromene-2-carhoxamide

[001136] Following the General Procedure BB with 1K1 (0.05 g} and 4-hydroxy-3-
methoxybenzaldehyde (0.012 g}, 0.023 g of the title compound was obtained (38% vield}.
Example 77: Synthesis of NV-{2-{{4-(2-({4-(1 H-1,2,4-Triazol-1-yi} benzyl) {ethyl} amino)
ethyl) phenyl) carbamoyl-4,5-dimethoxyphenylj-4-oxo-4H-chromene-2-carboxamide
[001137] Following the General Procedure DD with 1K1 (0.0S5 o) and 4-(1H-1,2 4-triazol-1-
viybenzaldehyde (0.014 g), 0.026 g of the title compound was obtained (48% yield).

Example 78: Synthesis of N-{2-{{4-{2-({(4-((1H-1,2.4-Triazol-1-yhmethyl-3-methoxybenzyl)
{ethyl) amino) ethyl)phenyl)carbamoyl}-4,5-dimethoxyphenyl)-4-oxo-4H-chromene-2-

carboxamide



WO 2022/076662 PCT/US2021/053936

[001138] Foliowing the General Procedure B with 1K1 (0.05 g) and 3-((1H-1,2 4-triazol-i-
yhimethyl}-4-methoxybenzaldehyde {(0.017 g), 0.028 g of the title compound was obtained {49%
vield}.

Example 79: Synthesis of N-(2-{({4-(2-(Ethyl{3-(furan-2-
yhbenzyhamine)ethyl)phenylicarbameyl)-4,5-dimethoxyphenyi)-4-oxo-4H-chromene-2-
carbexamide

[0011391 Foliowing the General Procedure B with 1K1 (0.05 g) and 3-(furan-2-
viYbenzaldehyde (0.014 g), 0.031 g of the title compound was obtained (58% vield).

Example 80: Synthesis of N-{2-{{4-2-(Ethvi{4-(furan-2-
yhbenzyhamine)ethylphenylcarbamoyl)-4,5-dimethoxyphenyl)-4-oxo-dH-chromene-2-
carboxamide

[001140] Following the General Procedure DD with 1K1 {0.05 g) and 4-(furan-2-
vijhenzaldehyde (0.014 g), 0.035 g of the title compound was obtaimed (65% yield).

Example 81: Synthesis of N-(2-({(4-(Z-(Ethyl{(I-(pyridin-3-yimethyl)- 1 H-pyrrol-2-y)
methyl) amino) ethyl) phenylicarbamoyl)-4,5-dimethoxyphenyly-4d-oxo-4H-chromene-2-
carboxamide

001141} Following the General Procedure DB with 1K1 (0.05 g} and 1-(pyridin-3-yimethyl)-
1H-pyrrole-2-carbaldehyde (0.015 g}, 0.023 g of the title compound was obtained (42% yield).
Example 82: Synthesis of N-{2-({4-{Z-{Ethyl{({ B-methylquinolin-5-yl} methyl) amine) ethyl)
phenyl) carbamoyl}-4,5-dimethoxyphenyi}-4-oxe-4H-chromene-2-carhoxamide

[001142] Foliowing the General Procedure B with 1K1 (0.05 g) and S-methylquinoline-5-
carbaldehyde (0.0137 g}, 0.033 ¢ of the title compound was obtained {(61% vield).

Exarple 83: Synthesis of N-(2-{{4-(2-{{{(1,3-Bimethyi-2-ox0-2,3-dihydro-1H-
benzo{d]imidazol-5-y1) methyl) {ethyl) amino) ethyliphenyljcarbamoyi)-4,5-
dimnethoxyphenyl)-4-oxe-4H-chromene-2-carboxamide

0011431 Following the General Procedure DD with 1K1 (0.05 g) and 1,3-dimethyl-2-0x0-2,3-
dihydro-1H-benzol[d|imidazole-5-carbaldehyde (0.015 g}, 6.025 g of the title compound was
obtaned {(45% vield).

Example 84: Synthesis of M-(2-({(4-(3-({{(2,3-Bihydrobenzofuran-5-ymethyl) (ethyl) amino)

ethyl) phenylcarbamoyl)-4,5-dimethoxyphenyl}-4-oxo-4H-chromene-2-carboxamide
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[0011441 Following the General Procedure B with 1K1 {0.05 g) and 2,3-dihydrobenzofuran-5-
carbaldehyde {0.012 g}, ¢.029 g of the title compound was obtained {56% yield}.

Example 85: Synthesis of V-(2-({4-2-(EthyK{1-methyl-1H-indazol-6-y1} methyl) aming)
ethyl} phenyl) carbamoyl)-4,5-dimethoxyphenyl}-4-oxo-4H-chromene-2-carboxamide
0011457 Foliowing the General Procedure B with 1K1 (0.05 g) and 1-methyl-1H-indazole-6-
carbaldehyde {(0.013 g3, 0.032 g of the title compound was obtained (61% yield).

Example 86: Synthesis of N-{2-{{4-(2-((Benzo|d}isoxazol-S-yimethyl) (ethyl) amine) ethyl)
phenyl) carbamoyl)-4.5-dimethoxyphenyl)-4-oxo-4H-chromene-2-carboxamide

[001146] Foliowing the General Procedure DD with 1K1 (0.05 g} and benzo[dlisoxazole-5-
carbaldehyde (0.012 ¢}, 0.02 g of the title corapound was obtained (38% vield).

Example 87: Synthesis of N-(2-({4-2-(Ethyl{((I-methyl-1H-indazol-7-y1} methyl) amino)
ethyl) phenyl) carbamoyl)-4,5-dimethoxyphenyl}-4-oxo-4H-chromene-2-carboxamide
0011471 Following the General Procedure DD with 1K1 {0.05 g) and 1-methyl-1H-indazole-7-
carbaldehyde (0.013 g}, 0.031 g of the title compound was obtained (59% yield).

Example 83: Synthesis of ¥V-(2-{{(4-2-(((1H-Indazol-8-
yhmethyD(ethyhaminolethylphenyljcarbamoyi}-4,5-dimethoxyphenyl)-4-oxo-4H-
chromene-2-carboxamide

[001148] Following the General Procedure BD with IK1 {(0.05 g} and 1H-indazole-5-
carbaldehyde (0.012 g}, ©.028 g of the title compound was obtained {54% yield).

Example §9: Synthesis of N-{2-((4-2-(((1H-Indazol-6-
yiimethyli(ethylhaminoethylphenylcarbamoyi-4,5-dimethoxyphenyl)-4-oxo-4H-
chromene-2-carboxamide

[001149] Following the General Procedure B with 1K1 (0.05 g} and 1H-indazole-6-
carbaldehyde (0.012 g}, 0.022 ¢ of the title compound was obtained (43% vield).

Example 90: Synthesis of N-{2-({4-{2-(Ethyl{{I-ethyl-1H-indazol-5-y1) methyl} amine) ethyl)
phenyl) carbamoyl}-4,5-dimethoxyphenyl)-4-oxe-4H-chromene-2-carboxamide

[001150] Following the General Procedure DD with 1K1 (0.05 g} and 1-ethyl-1H-indazole-5-
carbaldehyde (0.014 g), 0.026 g of the title compound was obtained (48% vield).

Example 91: Synthesis of N-(2-({(4-2-(N-Ethyl-2-(pyridin-2-
vhacetamido)ethyliphenyljcarbamoyl)-4,5-dimethoxyphenyl)-4-oxo-4H-chromene-2-
carboxamide
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[0011511 Foliowing the General Procedure EE with EK1 (0.08 g} and 2-(pyridin-2-ylJacetic acid
{0.018 g}, 0.062 g of the utle compound was obtained (76% yield).

Example 92: Synthesis of N-(2-({4-(2-(NV-Ethyl-2-(pyridin-3-
yiacetamidojethyliphenyljcarbamoyl)-4.5-dimethoxyphenyl}-4-oxo-4H-chromene-2-
carboxamide

[001152] Foliowing the General Procedure EE with K1 (0.08 ¢) and 2-(pyridin-3-ylacetic acid
(0.018 g}, 0.07 g of the title compound was obtained (85% yield}.

Example 93: Synthesis of N-(2-({(4-(2-(N-Ethyl-2-(pyridin-4-
vhacetamido)ethyliphenyljcarbamoyl)-4,5-dimethoxyphenyli-d-oxo-4 H-chromene-2-
carboxamide

[001153] Following the General Procedure EE with IR (0.08 2) and 2-{pynidin-4d-yljacetic acid
{0.018 g}, 0.065 g of the title compound was obtained (79% vield).

Example 94: Synthesis of V-(4-{4,5-Dimethoxy-2-{4-oxe-4H-chromene-2-carboxamido)
benzamido) phenethyl}-N-ethyl-6-(triffuoromethylnicotinamide

[001154] Following the General Procedure EE with IR {0.08 g) and 6-
(triffuoromethybinicotinic acid {0.024 g), 0.06 g of the title compound was obtained (68% vield).
Example 95: Synthesis of N-{4-{4,5-Dimethoxy-2-{4-oxo-4H-chromene-2-carboxamido)
benzamido) phenethyl}-N-ethylpicolinamide

[001155] Following the General Procedure EE with EK1 {0.08 g) and picolinic acid {0.016 g},
0.065 g of the title compound was obtained (81% yield).

Example 96: Synthesis of N-(2-({4-(2-(V-Ethyl-4-(1H-imidazol-1-y1} benzamido} ethyl)
phenyl) carbamoyl}-4,5-dimethoxyphenyl)-4-oxe-4H-chromene-2-carboxamide

[001156] Following the General Procedure EE with IK1 {0.08 ¢) and 4-(1H-imidazol-1-
viybenzoic acid {0.024 g}, 0.07 g of the title compound was obtained (79% yield).

Example 97: Synthesis of N-{Z2-({(4-{({{(Z-(1H-Imidazol-1-yhbenzyl}{{1-methyl- 1H-indazol-S-
yhmethyhamino)methyljbenzyljcarbamoyi)-4,5-dimethoxyphenyl)-4-oxo-4H-chromense-2-
carboxamide

[001157] Foliowing the General Procedure BD with IP (0.1 ¢ and 2-(1H-imidazol-1-

yhbenzaldehvde (0.027 g}, 0.085 ¢ of the title compound was obtained (68% vield).
{ )
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Example 98: Synthesis of N-(2-({&-({(3-(1H-Imidazel-I-yhibenzy){{I-methyl-1H-indazol-5-
yiimethyliamine)methylibenzylicarbamoyi}-4,5-dimethoxyphenyl}-4-oxo-4H-chromene-2-
carboxamide

[001158] Foliowing the General Procedure B with 1P (0.1 g} and 3-(1H-imidazol-1-
viybenzaldehyde (0.027 g), 0.09 g of the title compound was obtained (72% yield).

Example 99: Synthesis of NV-{4,5-Dimethoxy-2-({(4-{{{{1-methyl-1H-indazol-5-y1} methyl)
{pyridin-3-yi methyl) amino} methyl) benzyl) carbameyl} phenyi)-4-oxe-4H-chromene-2-
carbexamide

[001159] Foliowing the General Procedure BD with IP (0.1 g) and nicotinaldehyde (0.017 2},
0.08 g of the title compound was obtaimned {70% vield).

Example 100: Synthesis of N-{4,5-Dimethoxy-2~{({(4-((({5-methoxypyridin-3-ylmethy{(1-
methyl-1H-indazel-5-yhmethyhamino)methyl)benzyljcarbamoyl)phenyl)-4-oxo-4H-
chromene-2-carboxamide

(0011607 Following the General Procedure BT with 1P (0.1 g) and 5-methoxynicotinaldehyde
{0.022 g}, 0.078 g of the title compound was obtained (63% yield).

Example 1081: Synthesis of NV-(4,5-Dimethoxy-2-({(4-{({{(1-methyl-1H-indazol-5-yhmethyh(3-
{thiazol-S-yhbenzyDamino)methyhbenzylicarbamoyliphenyl)-d-oxo-4H-chromene-2-
carboxamide

[001161] Following the General Procedure DD with EP (0.1 g} and 3-(thuazol-5-yl}benzaldehyde
{0.03 g}, 0.095 g of the title compound was obtained (75% yield).

Example 102: Synthesis of N-{2-{{(4-{({4-(1H-Imidazol-I-yhbenzyl {{1-methyl- 1H-indazel-5-
yhmethyDamino imethylhibenzyhearbamoyi)-4,5-dimethoxyphenyl)-4-oxo-4H-chromene-2-
carboxamide

[001162] Foliowing the General Procedure BB with 1P (0.1 ¢) and 4-(1H-1mudazol-1-
vitbenzaldehyde (0.027 g), 0.083 g of the title compound was obtained (65% yield).

Example 103: Synthesis of N-{4,5-Dimethoxy-2-((4-((({(1-methyl- 1 H-indazol-5-yDmethy){4-
{thiazol-S-yl)benzyljaminomethyl)benzyljcarbamoyl)phenyl}-4-oxo-4H-chromene-2-
carboxamide

[001163] Following the General Procedure DD with IP (0.1 g) and 4-(thiazol-5-yl}benzaldehyde

{0.03 g), 0.08 g of the title compound was obtained (63% yield).
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Example 104: Synthesis of V-(2-({4-(2-({¢-(1H-Imidazel-1-yi} beneyl} (methylamino) ethyl)
phenyl) carbameoyl}-4-ethoxy-S-methoxyphenyi}-4-oxo-4H-chromene-2-carboxamide
[001164] Foliowing the General Procedure B with IT (0.1 g} and 4-(3 H-imidazol-1-
ylibenzaldehvde (0.027 g}, 0.07 g of the title compound was obtained (66% yield}.

Example 145: Synthesis of N-{4-Ethoxy-5-methoxy-2-{{4-(2-(methyl{3-(4-methyl- 1H-
imidazol-1-yi) benzyl) amine) ethyl) phenylicarbamoyijphenyi)-4-oxo-4H-chromene-2-
carboxamide

(0011657 Foliowing the General Procedure DD with IT (0.1 g) and 3-(4-methyl-1 H-irodazol-1 -
vihbenzaldehyde (0.029 g}, 0.054 g of the title compound was obtained (50% yield).

Example 186: Synthesis of M {4-Ethoxy-S-methoxy-2-{({4-(2-(methyli{{ L-methyl- 1 H-indazol
S-yhimethyhamino)ethyliphenyhearbamoyliphenyl)-4-oxo-4H-chromene-2-carboxamide
[001166] Following the General Procedure DD with IT (0.1 g) and l-methyl-1H-ndazole-5-
carbaldehyde (0.025 g), 0.065 g of the title compound was obtained {62% yield).

Exasple 107: Synthesis of NV-(2-({4-(3-(3,4-Dihydro-2,7-naphthyridin-2(1H)-
vijethylphenylcarbamoyl)-4,5-dimethoxyphenyl)y-4-ox0-4H-chromene-2-carboxamide
[001167] Following the General Procedure BB, 0.073 g of intermediate TW1 was used to obtain
0.043 g of the title compound (42% vield).

Example 188: Synthesis of M-(2-({4-(2-(3,4-Dihydroe-2,6-naphthyridin-2(1H)-
vijethyliphenyllcarbamoyi}-4,5-dimethoxyphenyl)-4-o0x0-4H-chromene-2-carboxamide
[001168] Foliowing the General Procedure BB, 0.073 g of intermediate IW2 was used to obtain
0.03 g of the title compound (27% vield).

Example 169: Synthesis of N-{2-((4-(2-Aminoethyl)phenyljcarbamoyl}-4,5-
dimethoxyphenyl})-4-oxo-4H-chromene-2-carboxamide trifluoroacetate (11K}

[0011691 2.05 g of compound 1L¥1 was used to synthesize 1.9 g of the title compound (90%
vield) according to the General Procedure TT.

Example 118: Synthesis of N-{4,5-Dimethoxy-2-{{(4-(2-(NV-{{L-methyl- 1 H-indazol-5-
yhimethyllamino)ethyliphenyljcarbamoyl)phenyl)-4-oxo-4#H-chromene-2-carboxamide
tny

[001170] 180 mg of compound TIKT and 72 mg of 1-methyl-1H-ndazole-5-carbaldehvde were
used to synthesize 120 mg of the title compound (63% vield), which was obtained as a free base
after purification by flash chromatography, according to the General Procedure UU.
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Example 111: Synthesis of NV-(4,5-Dimethoxy-2-({(4-2-(V-{(3-(1 H-imidazol-1-
yiiphenyhDmethyllamino)ethyliphenyijcarbamoyl)phenyl-4-oxo-4#H-chromene-2-
carboxamide (HL11)
(001171} 180 mg of compound K1 and 78 mg of 3-(17-imidazol-1-yl}benzaldehyde were used
to synthesize 123 mg of the title compound (64% yield), which was obtamned as a free base after
purification by flash chromatography, according to the General Procedure UL
Example 112: Synthesis of N-{4,5-Dimethoxy-2-{{4-(2-(NV-{{L-methyl- 1 H-indazol-5-
yhmethyhamino)ethyl)phenylcarbamoyhphenyl)-quinoxaline-2-carboxamide (EL22)
f001172] 176 mg of compound K9 and 72 mg of I-methyi-1H-indazole-5-carbaldehyde were
used to synthesize 121 mg of the title compound {65% yield), which was obtained as a free base
after purification by flash chromatography, according to the General Procedure UL
Example 113: Synthesis of N-{4.5-Dimethoxy-2-{{4-(2-({pyridin-3-
vimethyhaminojethyliphenyhcarbamoyl)phenyl)-4-oxo-4H-chromene-2-carboxamide
(0011737 180 mg of compound HEK1 and 48 mg of nicotinaldehyde were used to synthesize 83
mg of the title cormpound {(49% vyield}, which was obtained as a free base after purification by
flash chromatography, according to the General Procedure UU.
Example 11d: Synthesis of No2-{{4-2~((3-(1H-Imidazol-1-yhbenzy{(1-methyl-1 H-indazol-
S-yhimethyDaminojethylphenylicarbamoyl}-4,5-dimethoxyphenyii-4d-oxo-dH-chromene-2-
carboxamide
[0011741 63 mg intermediate 1111 and 35 mg 3-(1 H-imidazol-1-ylYbenzaldehyde were used to
synthesize 32 mg of the title compound (41% yield) according to the General Procedure ¥VV.
Example 115: Synthesis of N-(4.5-Dimethoxy-2-({(4-2-(((1-methyl-1H-imidazol-5-
yiimethyl}{(1-methyl-1H-indazol-5-yDmethyhamino)ethylphenyljcarbameoyijphenyi)-4-
oxo-4H-chromene-2-carboxamide
(0011757 63 mg intermediate 11L.1 and 22 mg 1-methyl-1H-imidazole-5-carbaldehvde were used
to synthesize 30 mg of the title compound (41% yield) according to the General Procedure VV.
"H NMR (400 MHz, DMSO-ds), 2.65 (1, J = 7.2 Hz, 2H), 2.77 (t, J = 7.0 Hz, 2H), 3.43 (s, 3H),
36lds, 2H), 3.72 (s, 2H), 3.87 (s, 3H), 3.90 (s, 3H), 3.99 (5, 3H), 6.8¢ (5, 1H), 6.94 (5, 1H), 7.08
{d,J=84Hz 2H), 730(dd. J =86, 1.5 He, 1H), 7.50-7.61 (m, §H), 7.86 {m, 1H), 798 (d, /=
0.8 Hz, 1H), 8.07 (dd, /=80, L6 Hz, TH), 833 (s, 1H), 1033 (s, 1H), 1298 (5, 1H), mz
(BSI+H), M+ H]" =726 .31,
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Example 116: Synthesis of V-(4.5-Dimethoxy-2-({(4-2-(({1-methyl-1H-indazol-§-
yiimethyl}(pyridin-3-yimethyijamino)ethyliphenyljcarbamoyl)phenyl)-4-o0x0-4H-
chromene-2-carboxamide

[001176] 63 mg intermediate H1L1 and 22 mg nicotinaldehyde were used to synthesize 37 mg of
the title compound (51% vield) according to the General Procedure VV,

Example 117: Synthesis of N-{4,5-Dimethoxy-2-{{4-{2~({3-(4-methyl-1H-imidazol-i-
yhbenzyl}{(I-methyl-1H-indazel-S-ylimethyllaminojethyliphenylicarbamoyi)phenyli}-4-
oxo-4H-chromene-2-carboxamide

(0011771 63 mg intermediate L1 and 37 mg 3-(4-methyi-1 H-imidazol-1-yhbenzaldehyde were
used to synthesize 29 mg of the title compound {(30% yield) according to the General Procedure
VV. '1H NMR (400 MHz, DMSO-de) 2.21 (5, 3H), 2.67 (1, .J = § Hz, 2H), 2.82 (t, J = 12 Hz, 2H),
371 (s, 2H), 3.76 (s, 2H), 3.87 (5, 3H), 3.90 (5, 3H), 3.97 (s, 3H), 6.82 (s, 1H}, 6.85 (s, 1H},
TAS-TA9 (m, 3H), 7.32-7.73 (m, 13H), 795 (s, 1H), 803 (dd, J = 1.0 Hz, 1H), 833 (s, 1H),
10.36 (s, 1H), 12.96 (5, 1H); m/z (ESIH), [M+H]" = 802.21

Example 118: Synthesis of No(2-((4-2-((4-(L#-Imidazol-T-yhbenzy{{L-methyl- 1 H-indazel
S-yhmethyDaminojethyl)phenyljcarbamoyl)-4,3-dimethoxyphenyl)-4-oxo-4#H-chromene-2-
carboxamide

[001178] 63 mg mtermediate L1 and 35 mg 4-(1 H-imudazol-1-yDbenzaldehyde were used to
synthesize 31 mg of the title compound (39% vield) according to the General Procedure VV. 'H
NMR {400 MHz, DMSO-de} 2.67 (t,J = 0.4 Hz, 2H}, 284 (¢, J = 6.4 Hz, 2H), 3.69 (5, 2H), 3.74
{s, 2H), 3.87 (s, 3H}), 3.90 (s, 3H}, 3.98 {5, 3H}, 6.93 (s, 1H)}, 7.06 (s, 1H), 7.16 (4, J = 8.0 Hz,
2HY, 737(d, J = 88 He, 1H), 743 (d, J = 8.0 Hz, ZH), 7.47-7.59 (m, 7H), 7.63 (d, J = 8.0 Hz,
ZHY, 7.67 (s, 1H), 7.64 (1, J = 76 He, 1H), 796 (s, 1H}, 8.04 {d, J = 7.6 Hz, 1H}, 8.19 (s, 1H]},
8.33 (s, 1H), 10.37 (s, 1H), 12.97 (s, 1H); m/z (ESTH), [M + H]" =788.13

Example 119: Synthesis of N-{4,5-Dimethoxy-2-{{4-(Z-({{1-methyl-1H-indazol-5-
yhmethyl}{ pyridin-4-yimethyhaminojethyl)phenyljcarbamoyl jphenyi)-4-oxo-4H-
chromene-2-carboxamide

[001179] 63 mg mtermediate L1 and 22 mg somcotinaldehyde were used to synthesize 33 mg
of the title compound (46% vield) according to the General Procedure VV. TH NMR (400 MHz,
DMSO-ds} 2.62 (t, /=16 Hz, 2H), 279 (t, J = 12 Hz, 2H), 3.64 (s, 2H), 3.72 (s, 2H), 3.84 (5,
3H), 3.88 (s, 3H}, 3.95 (s, 3H), 691 (s, 1H), 7.12(d, J =80 Hz, ZH), 7.26 {d, J = 8.0 Hz, 2H)},
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733 (dd, J ~ 1.6 Hz, 1H), 7.46-7.57 (m, 5H), 7.61 (d, J = 8 Hz, 2H), 7.72-.7.77 {m, 1H), 7.94 (s,
1H), 8.02 (dd, J = 1.6 Hz, 1H), 8.32 (s, 1H), 8.44 (d, J = 4 Hz, ZH), 10.33 (s, 1H), 13.00 (s, 1H);
3¢ NMR (100 MHz, DMSO-de) 31.51, 34.73, 54.19, 55.05, 55.51, §7.00, 108.83, 110.30,
111.46, 112.87, 117.72, 119.51, 120.95, 122.85, 122.90, 123.03, 124.49, 12555, 126.58, 128.38,
130,35, 131.47, 132.46, 134.48, 135.66, 135.95, 138.51, 144.03, 148.88, 151.02, 154.21, 154.64,
156.06, 166.27, 176.68; m/z (ESI+), [M+ H] = 713.21.

Example 128: Synthesis of N-(2-{{4-2-({(5-Fluoropyridin-3-yimethyl){{I-methyl-1 H-
indazol-S-yhimethyhamino)ethyliphenylcarbamoyi)-4,5-dimethoxyphenyij-4-oxo-4H-
chromene-2-carboxamide

[001180] 63 mg intermediate ¥1L1 and 25 mg S-fluoronicotinaldehyde were used to synthesize
28 myg of the tite compound (38% yield) according to the General Procedure VY. 'H NMR (400
MHz, DMSO-ds) 2.64 (t, J = 16.0 Hz, 2F), 2.80 (¢, 7 = 12.0 Hz, 2H), 3.70 (s, 2H), 3.73 (s, 2H),
3.86 (s, 3H), 3.89 (s, 3H), 3.95 (s, 3H), 6.91 (s, 1H), 7.13(d, J = 8.0 Hz, 7H), 7.30(dd, J = 1.6
Hz, 1H), 7.48-7.56 (m, 6H), 7.62 (4, J = 8.0 Hz, 7H), 7.75-7.79 (m, 1H), 7.94 (s, 1H), 8.03 (dd,
J=1.6Hz, 1H), 8.32 (s, 1H), 8.38-8.39 (m, 2H), 1035 (s, 1H), 12.96 (s, 1H); "C NMR (100
MHz, DNESO»d‘F’) 31.41, 34,73, 53.91, 55.09, 35.52, 56.93, 108.84, 11030, 117,72, 119.52,
120,77, 122,90, 123.05, 126,57, 12834, 130.30, 131.47, 132.35, 134.52, 135.43, 135.72, 135.88,
137.07, 138.50, 14526, 154.24, 154.68, 16626, 176.70; nv/z (BSI+), [M + H = 741.22.
Example 121: Synthesis of N-{Z2-{{4-(2-({{3-Fluoropyridin-d-yhHmethy{{(I-methyi-1 5~
indazol-S5-yhimethyhamino)ethylphenyljcarbameyl)-4,5-dimethoxyphenyi}-4-oxe-454-
chromene-2-carboxamide

[0011811 63 mg intermediate 1LY and 25 mg 3-flucroisonicotinaldehyde were used to
synthesize 35 mg of the title compound (47% yield) according to the General Procedure VV. 'H
NMR (400 MHz, DMSO-de) 2.68 (t, J = 7.2 Hz, 2H), 2.84 (t, J = 7.2 Hz, 2H), 3.75 (s, 2H), 3.78
(s, 2H), 3.87 (s, 3H), 3.91 (s, 3H), 3.97 (s, 3H), 6.94 (s, 1H), 7.17 (d, .7 = 8.4 Hz, 2H), 7.35 (dd, J
= 8.6, 1.5 Hz, 1H), 7.39 (1, J = 5.6 Hz, 1H), 7.49-7.59 (m, 5H), 7.64 (d, ./ = 8.4 Hz, 2H), 7.75-
7.80 {m, 1H), 7.96(d, /= 0.8 Hz, 1H), 805 (dd, /= 8.0, 1.6 Hz, 1H), 834 (5, 1H), 835 (s, 1H),
846 (d,J = 1.6 Hz, 1H}, 10.37 (s, 1H}, 12.99 (s, TH); m/z (ESI+), [M + H] = 741.32.

Example 122: Synthesis of MV-(4.5-Dimethoxy-2-({(4-(2-({{(5-methoxypyridin-3-yhmethy (1~
methyl-1 H-indazol-S-yhmethyhamino jethyhphenyljcarbamoyl phenyli-4-oxo-4H-
chromene-2-carboxamide
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[0011821 63 mg intermediate 1111 and 28 mg S-methoxynicotinaldehyde were used to
synthesize 37 mg of the title compound (49% yield) according to the General Procedure ¥VV.
Example 123: Synthesis of N-{(4.5-Dimethoxy-2-({(4-(2-({{(3-methoxypyridin-d-yhmethyD({1-
methyl-1H-indazel-S-yhimethyljamins jethyhphenylcarbamoyl ) phenyl}-d-oxo-4H-
chromene-2-carboxamide

[001183] 63 mg intermediate Y111 and 28 mg 3-methoxyisonicotinaldehyde were used to
synthesize 40 myg of the title compound (53% yield) according to the General Procedure VV. 'H
NMR {400 MHz, DMSO-ds} 2.65(t, J = 12.0 He, 2H), 2.80 (, ./ = 12 He, 2H), 3.63 {5, 2H}, 3.76
s, 3H), 3.85(s, 6H), 3.89 (s, 3H), 3.95 (5, 3H}, 692 (5, 1H), 715 (d, J/ = 8.0 Hz, 2H), 7.27-7.28
{m, 2H), 7.33-7.64 (m, SH), 7.74 (1, J = 12 Hz, 1H), 793 (s, 1H)}, 8.03{(d, /=4 Hz, 1H), §.11 {d,
J=4Hz 1H), 824 (s, 1H), 832 (s, 1H), 1032 (s, 1H), 1298 (s, 1H): °C NMR (100 MHz,
DMSO-de) 31.74, 34.72, 4948, 54.35, S4.73, 5507, 55,52, §7.26, 103 .88, 108.78, 110.30,
111,49, 112,93, 117.73, 11939, 120.94, 122.35, 122,88, 123.04, 124.49, 125.55, 126.55, 128 .44,
130,53, 131 .44, 132,44, 134.50, 135,46, 135,67, 136,03, 138,49, 141.66, 144.07, 151.02, 152.88,
154.23, 154.66, 156.08, 166.28, 176.69; m/z (E81+), [M + HJ = 753.15.

Example 124: Synthesis of NV-(4.5-Dimethoxy-2-((4-2-{({1-methyl-1 H-indazol-5-
vhmethylj(thiazol-S-yimethylaminelethyhphenyl)carbamoyhphenyi}-4-oxo-4H-chromene-
2-carboxamide

[001184] 63 mg mtermedhate H LT and 23 mg thiazole-5-carbaldehyde were used to synthesize
29 mg of the title compound {40% yield) according to the General Procedure VV. 'H NMR {400
MHz, DMSO-ds) 2.66 (t,J = 12.0 Hz, 2H), 2.80(t, J = 12.0 Hz, 2H)}, 3.77 (s, ZH), 3.84 (s, 3H),
386 (s, 2H), 388 (5, 3H), 3.96 (5, 3H}, 691 (5, 1H}, 7.15(d, / = 8.0 Mz, 2H}, 735(dd, /= 1.2
Hz, 1H}, 7.45-7.63 (m, 8, 7.77-7.81 (m, 1H}, 7.75-7.79 {m, 1H)}, 7.93 (5, 1H}, B.03 (dd, J =
1.6 Hz, 1H), 8.31 (s, 1H), 9.05 (s, 1H), 1033 (5, 1H), 12.97 (s, 1H); VC NMR (100 MHz,
DMSO-de) 31.84, 34.74, 51.71, 54.05, 55.07, 55,51, 56.90, 108.69, 110.31, 115,60, 117.73,
119,43, 120,89, 122.91, 123.04, 124 51, 125.60, 126.74, 128.37, 130,76, 131.45, 132.39, 134.55,
135.62, 136.13, 138 .50, 152.95, 154.24, 154 34, 156.08, 166.25, 176.69; m/z (ESI+H), M+ H]" =
729.22.

Example 125: Synthesis of MV-(2-({4-3-({4-(1H-1,2,4-Triazol-1-yhbenzy{(T-methyl- 1 H-
indazob-S-yhmethyhaminojethyljphenyhearbameoyl)-4,5-dimethoxyphenyi)-4-ox0-45H-

chromene-2-carboxamide

[\
(4
3



WO 2022/076662 PCT/US2021/053936

[0011851 63 mg intermediate 1L and 35 mg 4-(1H4-1,2,4-Triazol-1-yl}benzaldehvde were used
to synthesize 34 mg of the title compound {(43% vyield) according to the General Procedure VV.
'H NMR (400 Mz, DMSO-de) 2.64 (1, J = 16.0 Hz, 2H), 2.80 (1, J = 16.0 Hz, 2H), 3.69 (s,
ZH), 3.72 (s, ZH), 3.85 (s, 3H), 3.89 (s, 3H), 3.96 (s, 3H), 6.91 (s, 1H), 7.14 (d, J = 8.0 Hz, 2H),
7.29(d,J = 4.0 Hz, 1H), 7.34-7.63 (m, 9H), 7.68-7.73 (m, 1H), 7.75 (d, J = 8.0 Hz, 2H), 7.95 s,
1H), 8.00-8.03 (m, 1H), 8.16 (s, 1H), 9.20 (s, 1H), 10.35 (s, 1H), 12.97 (s, 1H); m/z (ESIH), [M +
HI" =1789.23.

Example 126: Synthesis of NV-(4.5-Dimethoxy-2-{{(4-(2-(({1-methyl-1 H-indazol-5-
yhmethyl}{(2-morpholinoethyl)amine)ethyliphenyi)carbameoyl)phenyl)-4-oxo-dH-chromense-
2-carboxamide

[001186] 63 rog intermediate L1 and 26 mg 2-morpholincacetaldehyde were used to
synthesize 33 mg of the title compound (44% vield) according to the General Procedure VV. 'H
NMR (400 MHz, DMSO-de) 2.29 (t, J = 8.0 Hz, 4H), 2.37 (t, J = 12.0 Hz, 2H), 2.59 (1, ./ = 12.0
Hz, 2H), 2.67-2.75 (m, 4H), 3.49 (t, J = 8.0 Hz, 4H), 3.72 (s, 2H), 3.84 (s, 3H), 3.88 (s, 3H),
3.97 (s, 3H), 6.91 (s, 1H), 7.18 (d, J = 8.0 Hz, 2H), 7.31 (d, J = 12.0 Hz, 1H), 7.49-7.64 (m, TH),
7.80-7.84 (m, 1H}, 7.93 (s, 1H}, 8.03 (d, ./ = 8.0 Hz, 1H), 8.30 (s, 1H), 10.26 (s, 1H), 12.97 (s,
THY, sz (ESEH), M+ HJ = 74519,

Example 127: Synthesis of N-(2-((4-2-({{(2,3-Dihydrobenzofuran-S-yhmethy){{ 1-methyl

1 -indazel-5-yipmethyl)aminejethyl jphenylcarbameoyl}-4,5-dimethoxyphenyl-4-oxo-4 8-
chromene-2-carboxamide

[001187] 63 mg intermediate H1L1 and 30 mg 2,3-dihydrobenzofuran-5-carbaldehyde were used
to synthesize 35 mg of the title compound {(46% yield) according to the General Procedure VV.
Example 128: Synthesis of ¥-{4,5-Dimethoxy-2-{{4-2-({{1-methyl-1 H-indazol-5-
yhmethyl{{-methyl-1 H-indazol-6-ylimethyljamino)ethyliphenyljcarbamoyvi)phenyl}-4-
oxe-4H-chromene-2-carboxamide

[0011881 63 myg intermediate 1LY and 32 mg 1 -methyl-1H-1ndazole-6-carbaldehyde were used
to synthesize 29 mg of the title compound (37% vield) according to the General Procedure VV.
Example 129: Synthesis of N(2-({4-(2-((1.3-Dimethyl-1 H-indazol-S-yhmethyh{(1-methyl-
1H-indazol-S-ylimethyljaminojethyljphenylcarbamoyl}-4.5-dimethoxyphenyl)-4-oxo-45-

chromene-2-carboxamide
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(0011891 63 mg intermediate 1LY and 35 mg 1,3-dimethyl-1H-indazole-5-carbaldehyde were
used to synthesize 41 mg of the title compound (52% yield) according to the General Procedure
\A'A
Example 130: Synthesis of N-{4,5-Dimethoxy-2-{{4-Z-({{1-methyl-1 H-indazol-5-
yhmethy{4-(pyridin-4-yl)benzyljaminojethylphenyvilcarbamoyliphenyl)-4-oxo-4H-
chromene-2-carboxamide
[001190] 63 myg intermediate 1LY and 37 mg 4-(pyridin-4-yHbenzaldehyde were used to
synthesize 38 mg of the title compound {48% yield) according to the General Procedure ¥V,
Example 131: Synthesis of N-{4,5-Dimethoxy-2-{{(4{2-(((1-methyl-1H-indazol-5-
yhmethyi(d-(pyridin-3-yhbenzyDamino)ethyl)phenylicarbamoyl)phenyl}-4-oxo-4H-
chromene-2-carboxamide
(0011917 63 mg ntermediate 1LY and 37 mg 4-(pyridin-3-vhbenzaldehyde were used to
synthesize 32 mg of the title compound (40% vield) according to the General Procedure VV. 'H
NMR (400 MHz, DMSO-d®) 2.66 (t, J = 12.0 Hz, 2H), 2.81 {1,/ = 12.0 Hz, 2H), 3.69 (s, 2H),
3.73 ¢s, 2H), 3.85 (s, 3H), 3.88 (5, 3H}, 3.96 (s, 3H), 6.91 (s, IH), 7.14 (d, J = 8.0 Hz, 2H), 7.35-
7.69 (m, 16H), 7.97-8.02 (u, 3H), 832 (s, 1H), 849 (dd, J = 1.6 He, 1H}, 883 (s, 1H]}, 10.34 (s,
TH), 12.98 (s, 1TH), sz (BSIH), [M + H]™ = 799,49,
Example 132: Synthesis of M-(2-({4-2-({({(&-Ethoxypyridin-3-yhmethyi{ (I-methyl-1H-
indazol-S-yvlimethvlaminojethylphenylcarbamoyl)-4,5-dimethoxyphenylj-4-oxo-45-
chromene-2-carboxamide
[001192] 63 mg intermediate H1L1 and 30 mg S-ethoxynicotinaldehyde were used to synthesize
39 mg of the title compound {51% yield) according to the General Procedure VV. 'H NMR (400
MHz, DMSO-ds) 1.27 (t, J = 8.0 Hz, 3H), 2.67 (¢, J = 12.0 Hz, ZH), 2.81 (t, J = 12.0 Hz, 2H),
3.67 (s, 2H), 3.70 (s, 2H), 3.87 (s, 3H), 3.91 (s, 3H), 3.96 (s, 3H), 3.96 (q, ZH), 6.94 (s, 1H),
7.14-7.20 (m, 3H), 7.29 (dd, J = 4.0 Hz, 1H), 7.48-7.74 (m, 8H), 7.94 (s, 1H), 8.04-8.11 (m, 3H),
8.34 (s, 1H), 10.37 (s, 1H), 12.97 (s, 1H) m/z (ESI+), [M + HI" = 767.50.
Example 133; Synthesis of N-{2-({4-(2-({{(5-Hydroxypyridin-3-yimethy }{{1-methyl- 1 H-
mdazel-5-yhmethyh aminojethylphenyhcarbamoyl)-4,5-dimethoxyphenyi)y-4-ox0-4H-
chromene-2-carboxamide
[001193] 63 rog intermediate L1 and 25 mg 5-hydroxynicotinaldehyde were used to synthesize
36 mg of the title compound (49% yield) according to the General Procedure VV. 'H NMR (400
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MHz, DMSO-de} 2.65(t, J =72 Hz, 2H}, 2.81 (1, J = 7.2 Hz, 2H), 3.64 (s, 2H), 3.70 (s, 2H),
3.87 {s, 3H}, 3.90 (s, 3H), 3.98 (5, 3H), 6.94 (s, 1H), 7.13-7.17 {m, 3H), 7.33 (dd,.J = 8.6, 1.5 Hz,
1H), 7.51-7.59 (m, SH)}, 7.63{d, J = 84 Hz, 2H}, 782 (t, /= 7.8 Hz, 1H),7.90(d,J = 0.8 Hz,
1H), 8.01 (5, 2H), 8.06 (dd, J = 8.0, 1.6 Hz, 1H), .34 (s, 1H), 9.84 (brs, 1H), 10.36 (5, 1H),
12.97 (s, 18, m/z (BSI+), [M + H] = 73932,
Example 134: Synthesis of N-{Z-{{4-(2-{{{¢-Aminopyridin-3-yhmethy{{(L-methyl-1H-
indazol-5-yhimethyhamino)ethyljphenyllcarbameyl)-4,5-dimethoxyphenyi)-4-oxe-45-
chromene-2-carboxamide
[001194] 63 mg intermediate HL1 and 25 mg 6-aminonicotinaldehyde were used to synthesize
37 mg of the title compound (50% yield) according to the General Procedure VV. 'H NMR (400
MHz, DMSO-de), 2.62 (t,J =73 Hz, 2H), 2.79 (1, ./ = 7.2 Hz, 2H), 3.48 (5, 2H), 3.606 (s, 2H),
387 (s, 3H), 3905, 3H),3.97 (5, 3H), 5.76 (5, 2H), 6.42(d, 7 = 84 Hz, 1H}, 694 (5, 1H), 7.14
{d, J =7.6 Hz, 2H), 7.30-7.34 (m, 2H), 7.51-7.58 (m, 5H), 7.62{d, J = 84 Hz, 2H), 7.79-7 85
{m, 2H}, 7.95{(d,J =04 He, 11}, 8.06(dd, J=7.8, 1 4 Hz, 1H}, 834 (s, 1H), 1036 (s, I1H),
12.98 {s, 1H); mz (ESI+), [M + H|" = 73822,
Example 1358: Synthesis of 3-({{(4-(4,5-Dimethoxy-2-(4-oxo-4H-chromene-2-
carboxamide}benzamido)phenethy((T-methyl- 1 H-indazo}-5-
yhmethyDaminoymethylipyridine 1-oxide
[001195] 63 mg intermediate HLI and 25 mg 3-formyvlpyridine 1-oxide were used to synthesize
34 mg of the title compound {46% yield} according to the General Procedure VV.
Example 136: Synthesis of N-{2-{{4-(Z-(({(2-Aminopyridin-3-yhmethyl{{I-methyl-15-
indazol-5-ylimethyhamino)ethyl)phenyljcarbameyl)-4,5-dimethoxyphenyij-4-oxe-45-
chromene-2-carboxamide
[001196] 63 myg intermediate HL1 and 25 mg 2-aminonicotinaldehyde were used to synthesize
31 mg of the title compound (42% vyield) according to the General Procedure ¥VV.
Example 137: Synthesis of N-(2-{({4-2-(((5-Chloropyridin-3-yhmethy {{I-methyl-15-
indazol-5-ylimethyljamino)ethyliphenylicarbamoyi)-4,5-dimethoxyphenyl}-4-oxo-4H-
chromene-2-carboxamide
[001197] 63 mg intermediate FIL1 and 28 myg S-chloromcotinaldebyde were used to synthesize
38 mg of the title compound (50% yield) according to the General Procedure VV. 'H NMR (400
MHz, DMSO-ds) 2.64 {t, J = 12.0 Hz, 2H), 2.80-2.88 (0, 3H), 3.66 (s, 2H), 3.68 (s, 2H), 3.86 (s,
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3H), 3.89 (s, 3H), 3.95 (s, 3H), 6.93 (s, 1H), 7.13(d, J = 8.0 Hz, 2H), 7.28 {dd, J = 8.0 Hz, 1H)},
7.48-7.59 (m, 6H), 7.62{(d, J = 8.0 He, 2H), 7.74-778 (m, 1H}, 793 {s, 1H), 803 {dd, /= 1.2
Hz, 1H), 829 (s, 1H), 832 (s, 2H), 10.35 (s, 1H), 12.94 (5, 1H}; PC NMR (100 MHz, DMSO-de)
22.92,30.26,31.44, 3473, 53.84, 3510, 55.51, 56.88, 108.73, 110.33, 111.54, 117.72, 119,42,
120,68, 122.90, 124.53, 125.61, 126.54, 128.34, 130.53, 131 43, 132,31, 133.09, 133.99, 134 51,
135,94, 138.49, 14226, 144.0%, 146.82, 151.01, 153424, 154.68, 156.10, 176.69; m/z (ESI+), IM
+H] =765.22.

Example 138: Synthesis of N-(2-({4-2-({{(4-Hydroxypyridin-F-yhmethyh{{(1-methyl- 1 &~
indazol-S-yhymethyhamino)ethylphenyljcarbamoyl)-4,5-dimethoxyphenyij-4-oxo-45H-
chromene-2-carboxamide

[001198] 63 rog intermediate L1 and 25 mg 4-hydroxynicotinaldehyde were used to synthesize
42 mg of the title compound {57% yield) according to the General Procedure VV,

Example 139: Synthesis of N-2-({4-2-(((5-Isobutoxypyridin-3-ylmethyl}{{I-methyl- 1H-
indazol-5-yhimethyhaminojethyliphenylcarbamoyl)-4,5-dimethoxyphenyi}-4-oxo-4H-
chromene-2-carboxamide

[001199] 63 mg ntermediate 1IL1 and 36 mg S-isobutoxynicotinaldehyde were used to
synthesize 39 mg of the title compound (49% vield) according to the General Procedure VV.
Example 140: Synthesis of N-(4,5-Dimethoxy-2-((4-C-({{8-(2-methoxyethoxy)pyridin-3-
yiimethyi}{(I-methyi-1 H-indazol-S5-yDmethyDaminojethylphenyiicarbamoyljphenyi}-4-
oxg-d4H-chromene-2-carbexamide

(0012007 63 mg intermediate H1L1 and 36 mg 5-(Z-methoxyethoxynicotinaldehyde were used to
synthesize 34 mg of the title compound (43% yield} according to the General Procedure VV. 'H
NMR (400 MHz, DMSO-ds} 2.65 {t,J = 8.0 Hz, 2H), 2.80 (1, J = 12.0 Hz, ZH}, 3.23 (s, 3H},
3.60-3.62 {m, 2H), 3.66 (s, ZH), 3.69 {5, ZH), 3.86 (s, 3H), 3.89 (5, 3H), 3.95 (5, 3H), 4.07-4.09
{m, 2H), 6.93 (5, 1H), 7.13 (4, J = 8.0 Hz, 2H), 7.22 (s, 1H), 7.28-7.31 {1, 1H), 7.47-7.75 (m,
8H), 7.93 (s, 1H), 8.02(dd, / = 1.6 Hz, 1H), .11 (s, 2H}, 833 {5, 1H), 10.34 (5, 1H), 12.97 (5,
1H); sz (BSI+), [M +H] = 797.23.

Example 141: Synthesis of N{(4,5-Dirnethoxy-2-{{4(2-(({(1-methyl-1H-indazol-5-
yhmethy((53-(2-morpholinosthoxy)pyridin-3-

vhmethyhaminojethyl)phenyhcarbamoylphenyl)-4-ox0-4H-chromene-2-carboxamide
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[0012011 63 mg intermediate 1111 and 47 mg 5-(2-morpholinoethoxy nicotimaldehyde were
used to synthesize 30 mg of the title compound (35% yield) according to the General Procedure
YV,

Exarple 142: Synthesis of N-{4,5-Dimethoxy-2-{{4-{2-({4-(Z-methyl-1H-imidazol-i-
yhbenzyl}{(I-methyl-1 H-indazei-S-ylimethyljamine jethylphenyljcarbamoyi)phenyl}-4-~
oxo-4i{-chromene-2-carboxamide

(0012021 63 myg intermediate 1LY and 37 mg 4-(2-methyl-1 H-imidazol-1-yhbenzaldehyde were
used to synthesize 31 mg of the title compound (39% yield) according to the General Procedure
vV,

Example 143: Synthesis of N-(2-({4-C-{3-{{284R-2-{(1 H-Tmidazol-1-ymethyD)-2-(2,4-
dichlorophenyl)~1.3-dioxelan~-4-yhimethoexy)benzyh){({1~-methyl- L H-indazol-5-
yhmethyhaminojethyl)phenyljcarbamoyl)-4,3-dimethoxyphenyl}-4-oxo-4dH-chromene-2-
carboxamide

(0012037 63 mg intermediate 1LY and 80 mg 3-(((25,4R)-2-{(1 H-imudazol-1-ymethyl}-2-(2,4-
dichlorophenyi}-1,3-dioxolan-4-yimethoxyibenzaldehyde were used to syunthesize 37 mg of the
titie compound (35% yield) according to the General Procedure VV.

Example 14d4: Synthesis of V{4, 5-Dimethoxy-2-{{4-2-(({ Lmethyl- 1 H-indazol-5-
yhmethyD{(S-methylpyridin-3-yHmethyhamino)ethyDphenylicarbamoyl)phenyl)-4-oxo-4#-
chromene-2-carboxamide

[001204] 63 mg intermediate 11 and 24 mg 5-methylnicotinaldehyde were used to synthesize
2& mg of the title compound (38% yield) according to the General Procedure YV,

Example 145: Synthesis of N-{4.5-Dimethoxy-2-({(4-2-({((5-(2-methyl- 1 H-imidazol-1-
yhpyridin-3-yhmethyl{{1-methyl-1H-indazol-5-
yhmethyhamino)ethyl)phenyllcarbameoyl)phenyl)-4-oxo-4H-chromene-2-carboxamide
(0012057 63 mg intermediate 11L.1 and 38 mg 5-(Z-methyl-1H-inudazol-1-yhnicotinaldehyde
were used to synthesize 35 mg of the title compound (44% yield) according to the General
Procedure VV.

Example 146: Synthesis of N2~({(4-2-(((5-2-(Dimethylamino)ethoxy)pyridin-3-

yhmethy {(-methyl-1H-indazob-S-yhmethyhaminojethylphenylicarbamoyi}-4,5-

dimethoxyphenyl)-4-oxo-4H-chromene-2-carboxamide
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0012061 63 mg intermediate 1L and 39 mg 5-(2-(dimethylamino}ethoxy)nicotinaldehyde were
used to synthesize 36 mg of the title compound (44% yield) according to the General Procedure
YV,

Exarple 147: Synthesis of N-{Z2-{{4-(2-({{5-(2-Aminoethoxypyridin-3-yhmethyl}{-methyl-
1H-indazol-S-yijmethyi)aminojethyl)phenyljcarbamoyl}-4,5-dimethoxyphenyl}-4-ox0-4H-
chromene-2-carboxamide

[0012071 64 myg intermediate 1LY and 33 mg 5-(2-aminoethoxy Jnicotinaldehyde were used to
synthesize 31 mg of the title compound (40% vield) according to the General Procedure VV,
Example 148: Synthesis of N-{4,5-Dimethoxy-2-{(4(2-((3-(Z-methyl-1H-imidazol-1-
yhbenzyl{(I~-methyl- LH-indazel-8-ylmethyhaminojethyljphenyhcarbamoyliphenyl)-4-
oxo-4H-chromene-2-carboxamide

(0012087 63 mg ntermediate 1LY and 37 mg 3-(2-methvl-1 H-vmidazol-1-yDbenzaldehyvde were
used to synthesize 40 myg of the title compound (50% vield) according 1o the General Procedure
\AZ

Example 149: Synthesis of No2-{{4-(2-({{(3-i-Propylpyridin-3-yDmethyi{{(1-methyl- 15
indazol-5-yhimethyhamino)ethylphenylcarbamoyl)-4,5-dimethoxyphenyl}-4-oxo-45-
chromene-2-carboxamide

[001209] 63 mg mtermediate ¥1L.1 and 30 mg S-isopropyinicotinaldehyde were used to
synthesize 37 mg of the title compound (48% vield) according to the General Procedure VV. 'H
NMR {400 MHz, DMSO-de} 1.15 (5, 3H), 1.17 (5, 3H), 2.64 (1, J = 16.0 Hz, 2H), 2.80-2.88 (m,
3H), 3.66 (s, ZH), 3.68 (s, ZH), 3.86 (5, 3H), 3.89 (5, 3H}, 395 (5, 3H), 6.93 (s, 1H}, 713 ({d, J =
8.0 Hz, 2H), 7.28 (dd, J = 8.0 Hz, 1H), 7.48-7.59 (m, 6H), 7.62(d, J/ = 8.0 Hz, 2H), 7.74-7.78
{m, 1H), 7.93 (s, 1H), 803 (dd, J = 1.2 Hz, 1H), 829 (s, 1H), 832 (s, 2H), 10.35 (s, 1H), 12.94
(s, 1H); PC NMR (100 MHz, DMSO-de) 22.92, 30.26, 31.44, 34.73, 53.84, 55.10, 55.51, 56.88,
108773, 11033, 111.54, 117.72, 119,42, 12068, 122.90, 124.33, 125.61, 12654, 128.34, 130.33,
131,43, 132,31, 133.09, 133.99, 13451, 135.94, 138.49, 142.26, 144.09, 146.82, 151.01, 154.24,
154.68, 156.10, 176.69; m/z (ESI+), [M + H] = 765.22.

Example 150: Synthesis of N{(4,5-Dimnethoxy-2-{{(42-(((1-Methyh1 H-indazol-5-
yhmethy((S-phenylpyridin-3-yDmethyhamino)ethylphenylcarbamoylphenyl)-4-oxo-4H-

chromene-2-carboxamide
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(0012101 63 mg intermediate 1111 and 37 mg S-phenylnicotinaldehyde were used to synthesize
34 mg of the title compound (43% vield) according to the General Procedure VV. 'H NMR (400
MHz, DMSO-de} 2.74 (t, J = 6.6 Hz, 2H)}, 2.87 (t, J = 6.6 Hz, 2H), 3.74 (s, 2H), 3.78 (5, 2H),
3.88 (s, 3H}, 3.91 {5, 3H), 3.94 (s, 3H), 6.93 (s, 1H), 7.18(d, J = 8.0 Hz, 2H}, 7.32 {m, 2H),
743-7.51 {m, SHY, 7.54 (s, 1H}, 7.57 (m, 1H), 7.61-7.67 (m, 5H), 7.90 (s, 1H), 7.94 (s, 1H), .02
{d,J=T72Hz 1H), 835 (s, 1H)}, 852 (s, 1H}, 870 (s, 1H}, 1038 (5, 1H), 12.96 {5, 1H); mz
(ESI+), [M + H]" =799.23.

Example 151: Synthesis of NV-(4.5-Dimethoxy-2-{{4-2-(({1-methyl-1 H-indazol-6-
yhmethyl}{ pyridin-3-yimethyhaminojethyl )phenylicarbamoyljphenyi}-4-ox0-4H-
chromene-2-carboxamide

[001211] 63 mg mtermediate L2 and 22 mg nicotinaldehyde were used to synthesize 38 myg of
the title compound {53% yield) according to the General Procedure VV)

Example 152: Synthesis of N-(2-{{4-2-((3-(1H-Imidazol-1-yhbenzy{{L-methyl- 1 H-indazel-
s-yhmethyhamino)ethylphenylhjearbamoyi)-4,5-dimethoxyphenyl)-4-oxo-4H-chromene-2-
carboxamide

[001212] 63 mg miermediate HL2 and 35 mg 3-(1 H-umdazol-1-yDbenzaldehyde were used to
synthesize 39 mg of the title compound (50% vield) according to the General Procedure VV.
Example 133: Synthesis of V-(4.5-Dimethoxy-2-((4-C-{({1-methyl-1 H-indazol-6-
yiimethyi}{ pyridin-4-vimethyljaminojethyljphenylicarbamoyhphenyl)-4-oxo-44-
chromene-2-carboxamide

[001213] 63 mg intermediate H1L2 and 22 mg 1sonicotinaldehyde were used to synthesize 39 mg
of the title compound (51% yield) according to the General Procedure VV.

Exarple 154: Synthesis of ¥-{4,5-Bimethoxy-2-{{4-{2-{{{1-methyl-1 #{-imidazol-5-
yhmethy {{-methyl- 1 H-indazol-6-ylimethyljamino)ethyliphenyljcarbamoyviphenyl}-4-
oxo-4i{-chromene-2-carboxamide

[0012141 63 myg intermediate HL2 and 22 mg 1-methyl-1 H-imdazole-5-carbaldehyde were used
to synthesize 36 mg of the title compound {(49% vield) according to the General Procedure VV.
Example 155: Synthesis of N2-({4-(2-((4-(1H - Tmidazel-1-yhbenzy ({1 ~-methyl-1 H-indazol
&-yhmethyhamino)ethylphenyljearbamoyl)-4,5-dimethoxyphenyi)-4-oxo-4H-chromene-2-

carboxamide
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[0012151 63 mg intermediate 1112 and 35 mg 4-(1 H-imidazol-1-yl}benzaldehyde were used to
synthesize 32 mg of the title compound (41% yield) according to the General Procedure ¥VV.
Example 156: Synthesis of N-(4.5-Dimethoxy-2-({(4-(2-(((1-methyl-1H-indazel-6-
yiimethyli{(4-(pyridin-4-ylibenzyllaminejethylphenyljcarbamoylphenyl}-4-oxe-45-
chromene-2-carboxamide

[001216] 63 mg intermediate 11L.2 and 37 mg 4-(pyridin-4-y}benzaldehyde were used to
synthesize 31 myg of the title compound (39% yield) according to the General Procedure VV.
Example 157: Synthesis of NV-(4,5-Dimethoxy-2-{{4-2-({{1-methyl-1 H-indazol-6-
yhmethyl{thiazel-S-yimethyljaminoethyl)phenyljcarbameoyl)phenylj-4-oxo-dH-chromene-
2-carboxamide

(0012171 63 g intermediate L2 and 23 mg thiazole-5-carbaldehyde were used to synthesize
32 mg of the title corapound (44% yield) according to the General Procedure VV.

Example 158: Synthesis of N-2-({4-C-(((1-Ethy1 H-imidazol-S-yhmethyD{(L-methyl- 1H-
indazol-6-yhimethyhaminojethyliphenylcarbamoyl)-4,5-dimethoxyphenyl)-4-oxo-4H-
chromene-2-carboxamide

(0012187 63 mg ntermediate 1IL2 and 25 mg 1-ethyl-1H-tmidazole-S-carbaldehvde were used
to synthesize 36 mg of the title compound (4%% vield) according to the General Procedure VV.
Example 139: Synthesis of V-(4.5-Dimethoxy-2-((4-C-{({(1 -methyl-1 H-indol-6-
yijmethyl}{thiazol-S-yimethyljaminelethyDphenyljcarbamoyliphenvi}-4-oxo-4 H-chromene-
2-carboxamide

[001219] 63 mg intermediate 11L3 and 23 mg thiazole-S-carbaldehyde were used to synthesize
33 mg of the title compound {45% yield} according to the General Procedure VV.

Exaraple 160: Synthesis of ¥-{4,5-Bimethoxy-2-{{4-{2-{{{1-methyl-1 #{-indol-6-

yhmethyl}{ pyridin-3-yimethyhamine jethyl)phenyljcarbamoyl jphenyi)-4-oxo-4H-
chromene-2-carboxamide

[0012201 63 mg intermediate HL3 and 22 mg nicotinaldehyde were used to synthesize 28 mg of
the title compound (39% vield) according to the General Procedure VV.

Example 161: Synthesis of N(2-({4-(2-((13-Dimethyl-1 H-indazol-S-yhmethyh{thiazel-5-
vimethyhaminolethyliphenylcarbamoyl)-4,5-dimethoxyphenyl}-4-oxo-4H-chromene-2-

carboxamide
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(0012211 64 mg intermediate 1114 and 23 mg thiazole-5-carbaldehyde were used to synthesize
36 mg of the title compound (48% yield) according to the General Procedure ¥VV.

Example 162: Synthesis of N-{2-((¢-2-({{1,3-Dimethyl-1H-indazol-5-yhmethyl}{pyridin-3-
yvimethyljamine)ethyliphenylicarbamoyl)-4,5-dimethoxyphenyij-4-oxo-4H-chromene-2-
carboxamide

(0012221 64 mg intermediate 1114 and 22 mg nicotinaldehyde were used to synthesize 32 mg of
the title compound {43% vield) according to the General Procedure VV,

Example 163: Synthesis of N-(2-({4-2-(((1,3-Dimethyl-1H-indazol-S-yhmethy{({§-
methoxypyridin-3-yhmethyljaminojethyliphenvljcarbamoyi)-4,5-dimethoxyphenyl}-4-oxo-
4H-chromene-2~carboxamide

[001223] 64 rog intermediate IL4 and 28 mg 5-methoxynicotinaldehyde were used to
synthesize 37 mg of the title compound {48% yield) according to the General Procedure VV.
Example 164: Synthesis of N-(2-{4-2-(((1.3-Dimethyl- 1 H-indazol-5-yhmethy I} (5-
hydroxypyridin-3-yhmethyljaminolethyhphenyljcarbamoyi)y-4,3-dimethoxyphenyi}-4-oxe-
4H-chromene-2-carboxamide

(0012247 64 mg ntermediate 1114 and 25 mg S-hydroxynicotinaldehyde were used to synthesize
36 mg of the title compound {(48% vield) according to the General Procedure VV.

Example 165: Synthesis of N-(2-((4-(2-(({1,3-Dimethyl- 1 H-indazol-5-yhmethy {5
methyvipyridin-3-vhmethylamine)ethyhphenylicarbamoyl)-4,5-dimethoxyphenyii-4-oxe-
4H-chromene-2-carboxamide

[001225] 64 mg intermediate 1114 and 24 mg S-methylnicotinaldehyde were used to synthesize
30 mg of the title compound (40% yield} according to the General Procedure VV.

Example 166: Synthesis of N-{2-{{4-(2-{{{1,3-Dimethyl-1 H-indazol-S-yhmethy{{5-{2-
methovyethoxy)pyridin-3-yhmethyaminejethyl)phenyljcarbamoyl}-4,5-
dimnethoxyphenyl)-4-oxe-4H-chromene-2-carboxamide

[001226] 64 myg intermediate 1{L4 and 36 mg 5-(2-methoxyethoxy nicotinaldehyde were used to
synthesize 36 mg of the title compound (44% vield) according to the General Procedure VV.
Example 167: Synthesis of N2-({4-(2-(((2.3-Dihydrobenzofuran-S-yhmethyl){pyridin-3~
vimethyhaminolethyliphenylcarbamoyl)-4,5-dimethoxyphenyl}-4-oxo-4H-chromene-2-

carboxamide
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(0012271 62 mg intermediate 115 and 22 mg nicotinaldehyde were used to synthesize 33 mg of
the title compound {46% yield) according to the General Procedure VY

Example 168: Synthesis of N-{2-((4-2-({{(1,3-Dimethyl-2-0x0-2,3-dihydro-1H-
benzeld|imidazol-S-ylimethyl} pyridin-3-yimethyDaminojethylphenylcarbamoyl}-4,5-
dimethexyphienyl)-4-oxo-4H-chromene-2-carbexamide

[001228] 66 mg intermediate H1L.6 and 22 mg nicotinaldehvde were used to synthesize 38 mg of
the title compound (509 vield) according to the General Procedure VV.

Example 169: Synthesis of V-{2-((4-(2-({{1,3-Dimethyl-2-0x0-2,3-dihydro- 15
benzeo{d]imidazol-S-yhmethyhi{{S-methoxypyridin-3-
yhmethyhamino)ethylphenyljcarbamoyl)-4,3-dimethoxyphenyl}-4-oxo-4dH-chromene-2-
carboxamide

(0012297 66 mg intermediate T1L6 and 28 mg S-methoxynicotinaldehyde were used to
synthesize 36 mg of the title compound (46% vield) according to the General Procedure VV.
Example 170: Synthesis of N-(2-{{4-C~-(3-(A H-Inidazol-1-yhbenzy{((T-methyl-1LH-
benzeld][1,2,3]triazol-S-yhimethyDamine Jethyhphenyljcarbamoyi)-4,5-dimethoxyphenyl)-
4-oxo-4f-chromene-2-carboxamide

(001230} 63 g intermediate L7 and 35 mg 3-(1H-imudazol-1-yl}benzaldehyde were used to
synthesize 39 mg of the title compound {49% vield} according to the General Procedure VV,
Example 171: Synthesis of N-{Z2-{{4-(2-({{1,3-Dimethyl-2-ox¢-2,3-dihydro-15-
benzold]imidazol-53-vhmethyvB{{S-methoxypyridin-3-
yiimethyljaminelethylphenylicarbamoyi}-4,5-dimethoxyphenyl}-d-oxo-4#H-chromene-2-
carboxamide

(001231} 63 mg intermediate H1L7 and 28 mg S-methoxynicotinaldehyde were used to
synthesize 31 myg of the title compound (41% yield) according to the General Procedure VV.
Example 172: Synthesis of N-{4,5-Dimethoxy-2-{{4-{Z-({{1-methyl-15-
benzo{d]{1.2,3]triazel-S-ylimethyl)(pyridin-3-
vimethyljaminejethyliphenylicarbamoyi)phenyl)-4-oxe-4H-chromene-2-carboxamide
[001232] 63 mg mtermediate L7 and 22 mg nicotinaldehyde were used to synthesize 31 mg of

the title compound (43% vield) according to the General Procedure VV.
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Example 173: Synthesis of N-(2-({4-(2-({{6-Bromeimidazo|1,2-a|pyrazin-3-
yiimethyl}(pyridin-3-yimethyl}Jamino)ethyliphenylicarbameoyi)-4,5-dimethexyphenyl)-4-
oxo-4H-chromene-2-carbexamide

[001233] 70 mg intermediate H1L8 and 22 mg nicotinaldehyde were used to synthesize 32 mg of
the title compound {40% vield) according to the General Procedure VV,

Example 174: Synthesis of N-{4,5-Dimethoxy-2-{{4-{Z-({{1-methyl-1H-indazol-7-
yhmethyi){thiazel-S-yimethyl)amino)ethyl)phenyl)carbamoylphenyl)-4-oxo-4H-chromene-
2-carboxamide

[001234] 63 mg intermediate LA and 23 mg thiazole-5-carbaldehyde were used to synthesize
33 mg of the title cornpound (45% yield) according to the General Procedure ¥VV.

Example 175: Synthesis of N-{4,5-Dimethoxy-2-({(4-2-(((1-methyl-1H-indazol-7-
yhmethyl(thiazol-S-yimethyDhaminojethyDphenylcarbamoylphenyi)-4-oxo-4 H-chromene-
2-carboxamide

(0012357 63 my intermediate T1L9 and 22 myg nicotinaldehyde were used 1o synthesize 34 g of
the title compound {47% vield) according to the General Procedure YV,

Example 176: Synthesis of N-(2-{(4-C-((3-(1 H-Imidazol-1-yDhbenzyl{{8-methylguinolin-5-
vhimethyhaminojethyl)phenylicarbamoyl)-4,5-dimethoxyphenylj-4-oxo-4H-chromene-2-
carboxamide

[001236] 64 mg mtermedhate HL10 and 35 mg 3-(1H-Imidazol-1-yhbenzaldehyde were used io
synthesize 41 mg of the title compound {51% vyield) according to the General Procedure VV.
Example 177: Synthesis of ¥-{4,5-Bimethoxy-2-{{4-{2-{{{8-methylguinelin-5-
yhmethyl}(pyridin-3-yimethyhamine jethyl)phenyljcarbamoyljphenyi)-4-oxo-4H-
chromene-2-carboxamide

[001237] 64 mg intermediate HL10 and 22 mg nicotinaldehyde were used to synthesize 36 mg
of the title compound {(49% yield) according to the General Procedure VV.

Example 178: Synthesis of N-(2-{({4-(2-((3-(1H-Imidazel-1-yl)benzyl}{{1-ethyl-1 H-indazel-5-
ylhimethyllamino)ethyliphenyljcarbamoyi)-4,5-dimethoxyphenyl}-4-oxo-4H-chromene-2-
carboxamide

[001238] 64 mg intermediate FIL11 and 35 mg 1-ethyl-1 F-indazole-5-carbaldehyde were used

to synthesize 32 rog of the title compound (40% vield) according to the General Procedure VV.
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Example 179: Synthesis of N-{2-({4-2-((3-{1H-Imidazel-1-yi}benzy}{({S-methyl-0H-
carbazol-3-yhmethyhaminolethylphenylcarbamoyi}-4,5-dimethoxyphenyi}-4-oxo-45H-
chromene-2-carboxamide

[001239] 64 mg intermediate H1L1 1 and 42 mg S-methy-9H-carbazole-3-carbaldehyde were
used to synthesize 29 myg of the title compound (35% vield) according to the General Procedure
\AR

Example 180: Synthesis of N-{2-({4-2-((3-(1H-Imidazel-1-y)benzyl}{{9-cthyl-9H-carbazol-
3-yhmethyhamino)ethyliphenyljcarbamoyl)-4,5-dimethoxyphenyi)-4-oxo-4H-chromene-2-
carboxamide

[001240] 64 mg ntermediate ¥1L11 and 45 mg 9-ethyl-9F -carbazole-3-carbaldehyde were used
to synthesize 31 rog of the title compound (36% yield) according to the General Procedure VV.
Example 181: Synthesis of N-2-({4-3-(3-(1H-Imidazol-1-yhbenzy(3.4,5-
trimethoxybenzyDaminojethyl)phenylcarbameoyl-4,5-dimethoxyphenyi)-4-ox0-4H-
chromene-2-carboxamide

[001241] 64 rmog itermediate THLIT and 39 mg 3.4, 5-trimethoxybenzaldehyde were used to
synthesize 37 mg of the title compound {45% yield} according to the General Procedure VV.
Example 132: Synthesis of No2-({4-(2~(3-(1H-Imidazol-1-yhbenzyl{pyridin-3-
vimethyhamino)ethylphenyljcarbamoyl}-4,5-dimethoxyphenyl}-4-oxo-4H-chromene-2-
carboxamide

0012421 64 mg intermediate 11113 and 22 mg nicotinaldehyde were used to synthesize 32 mg
of the title compound (44% yield) according to the General Procedure VV.

Example 183: Synthesis of N-{2-((4-2-((3-(1H-Imidazol-I-yhbenzyl{({5-methoxypyridin-3-
yiimethyliaminelethylphenylcarbamoyi}-4,5-dimethoxyphenyl)-4-oxo-4H-chromene-2-
carboxamide

[001243] 64 mg intermediate 11111 and 28 myg S-methoxynicotinaldehyde were used to
synthesize 33 mg of the title compound (43% vield) according to the General Procedure VV.
Example 184: Synthesis of Methy! 4-(((3-(1H-imidazel-1-yhbenzyl}(4-(4.5-dimethoxy-2-(4~
oxo~4H-chromene-2-carboxamido}benzamido)phenethyhaminomethylbenzoate

[001244] 64 mg intermediate FIL11 and 33 mg methyl 4-formylbenzoate were used to synthesize

36 myg of the title compound {46% yield) according to the General Procedure VV.
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Example 185: Synthesis of N-{2-({4-C-((3-{1H-Imidazol-1-yi}benzyl}(3-cyano-4-
methoxybenzyDaminojethyliphenvijcarbamoyl-4,5-dimethoxyphenyi}-4-oxo-45H-
chromene-2-carboxamide

[001245] 64 mg intermediate 1L 1 and 32 mg 5-formyl-2-methoxybenzonitrile were used to
synthesize 30 myg of the title compound (38% yield) according to the General Procedure VV.
Example 186: Synthesis of N-{Z-{{4-(2-{(3-(1H-Imidazol-1-yhbenzyl}{4-(Z-methyl-1H-
imidazol-1-yl)benzyljaminolethyliphenyljcarbamoyi)-4,5-dimethoxyphenyl)-4-ox0-4H-
chromene-2-carboxamide

[001246] 64 mg intermediate L1 and 37 mg 4-(2-methyl-1H-imidazol-1-yl}benzaldehyde
were used to synthesize 39 mg of the title compound (48% yield) according to the Geoeral
Procedure VV.

Example 187: Synthesis of N-(2-({4-C-{(3-(A H-Imidazol-1-yhbenzyD(3-(Z-methyl-1H-
imidazol--yhbenzylaminojethyhphenyhcarbamoyi}-4,5-dimethoxyphenyl)-4-oxo-4H-
chromene-2-carboxamide

[001247] 64 rmog termediate HL1T and 37 mg 3-(2-methyl-1 H-imidazol-1-vl)benzaldehyde
were nsed to synthesize 38 mg of the title compound {(47% yield) according to the General
Procedure VV.

Example 188: Synthesis of N-(2-((4-(2-((3-(1 H-Imidazol-1-yDbenzyi}(3 .4~
dimethoxybenzyllamino)ethyliphenyljcarbameoyi}-4,5-dimethoxyphenyl)-4-oxo-4H-
chromene-2-carboxamide

[001248] 63 mg intermediate H1L12 and 35 mg 3-(1 H-imidazol-1-yi}benzaldehvde were used to
synthesize 40 mg of the title compound {50% yield) according to the General Procedure VV.
Example 189: Synthesis of N-{2-{{4-(2-({4-(LH-Imidazol-1-yhbenzyi}{3.4-
dimethexybenzyllamine)ethylphenyljcarbamoyi)-4,5-dimethoxyphenyl}-4-oxe-4H-
chromene-2-carboxamide

[0012491 63 myg intermediate A2 and 35 mg 4-(1 H-imidazol-1-yljbenzaldehyde were used to
synthesize 31 mg of the title compound (39% vield) according to the General Procedure VV.
Example 199: Synthesis of N-2-({4-(2-((3.4-Dimethoxybenzyli{((1-methyl- 1 H-midazol-3-
yhmethyhamino)ethylphenyljcarbamoyl)-4,3-dimethoxyphenyl}-4-oxo-4dH-chromene-2-

carboxamide
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0012501 63 mg intermediate 11112 and 22 mg T-methyl-1H-imidazole-5-carbaldehyde were
used to synthesize 36 mg of the title compound (49% yield) according to the General Procedure
YV,

Example 191: Synthesis of N-{2-{{4-(2-{(3,4-Dimethoxybenzy}{pyridin-3-
yimethyhamino)ethylphenylicarbamoyl-4,5-dimethoxyphenyl)-4-oxo-4H-chromene-2-
carbexamide

[0012511 63 mg intermediate L2 and 22 mg nicotinaldehyde were used to synthesize 35 mg
of the title corapound (48% vield) according to the General Procedure VV.

Example 192: Synthesis of N-(2-{{4-2-((3-(1H-Imidazel-1-yi}benzy}{{1-methyl-1 H-indazol-
S-yhmethyDamino)ethyhphenylicarbamoyl)-4,5-dimethoxyphenyl}-6~-methyl-4-oxo-4H-
chromene-2-carboxamide

(0012527 64 mg intermediate TIL13 and 35 mg 3-(1 H-uudazol-1-yhbenzaldehvde were used to
synthesize 32 mg of the title compound (40% vield) according to the General Procedure VV.
Example 193: Synthesis of N-{4.5-Dimethoxy-2-{{(4-(2-(({1-methyl-1 H-indazol-5-
vhmethyl{pyridin-3-vimethyhamino}ethyljphenylcarbamoylphenyl)-6-methyl-4-ox0-4 -
chromene-2-carboxamide

[001253] 64 g intermediate IIL13 and 22 mg nicotinaldehyde were used to synthesize 36 mg
of the title compound (49% vyield} according to the General Procedure VYV,

Example 194: Synthesis of N-{4,5-Bimethoxy-2-{{4-(2-({{5-methoxypyridin-3-ylimethyI}{ {1~
methyl-1 H-indazol-5-ylimethyl}amine)ethyhphenyljcarbamoyl ) phenyl-6-methyl-4-oxo-
4H-chromene-2-carboxamide

[0012541 64 mg intermediate 11113 and 28 mg S-methoxynicotinaldehyde were used to
synthesize 32 mg of the title compound (42% yield) according to the General Procedure VV. 'H
NMR (400 MHz, DMSO-ds} 2.38 (5, 3H), 2.66 (t, ./ = 12.0 Hz, ZH)}, 279 {t, J = 12.0 Hz, 2H},
3.67 (s, 2H), 3.69 (s, 2H), 3.76 (s, 3H), 3.85 (5, 3H), 3.89 (5, 3H), 3.94 (s, 3H), 6.88 (s, 1H}, 7.13
(d,J=8.0Hz 2H), 7.22 (s, 1H), 7.28-7.62 (m, 8H}, 7.81 (5, 1H), 7.92 (5, 1H), 8.11(d, /=80
Hz, ZH), 830 (s, 1H), 1032 (s, 1H), 12.92 (s, 1H); m/z (ESIH), [M + HI" = 767.12.

Example 195: Synthesis of N-2~-({4-2-(((S-Hydroxypyridin-3-yDHmethyh{{I-methyl- 1H-
indazol-5-yhimethyhaminojethyliphenylcarbamoyl)-4,5-dimethoxyphenyi}-6-methyl-4-oxo-

4H-chromene-2-carboxamide
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[0012551 64 mg intermediate 11113 and 25 mg 5-hydroxynicotinaldehyde were used to
synthesize 33 mg of the title compound (44% vield) according to the General Procedure ¥VV.
Example 196: Synthesis of N-{4,5-Dimethoxy-2-((4-2-({({(5-(2-methoxyethoxy)pyridin-3-
yiimethyl}{((1-methyl-1H-indazol-5-yDmethyhamino)ethylphenyljcarbameoyiphenyi}-6-
methyl-4-oxg-4H-chromene-2-carboxamide

[001256] 64 mg intermediate Y1L.13 and 36 myg 5-(2-methoxyethoxy)nicotinaldehyde were used
to synthesize 34 mg of the title compound (42% yield) according to the General Procedure VV.
Example 197: Synthesis of N-{4,5-Dimethoxy-2-{{(4-2-(({1-methyl-1 5~
benzeo{d]|1.2,3]triazol-S-ylmethyl}{{1-methyl-1 H-indazol-5-
yhmethyhamino)ethyl}phenyljcarbamoyl)phenyl)-6-methyl-4-oxo-4H-chromene-2-
carboxamide

(0012577 64 mg ntermediate TIL13 and 32 mg -methyvl-1H-benzold}[1,2,3}triazole-5-
carbaldehyde were used to syrthesize 29 rog of the title compound (37% yield) according to the
General Procedure VV.

Example 198: Synthesis of No(2-{{4-(2-({{(5-Ethoxypyridin-3-yDmethy{{(-methyi-1H-
indazol-5-yhimethyhamino)ethylphenylcarbamoyl)-4,5-dimethoxyphenyl}-6-methyi-4-oxo-
4f-chromene-2-carboxamide

[001258] 64 mg mtermediate 11113 and 30 mg S-ethoxynicotinaldehyde were used to synthesize
33 mg of the title compound {(42% yield} according to the General Procedure VV.

Example 199: Synthesis of N-(2-{{4-2-({{&-i-Propylpyridin-3-yDmethy {{-methyl-15H-
indazol-S-ylimethyljamine)ethyliphenylcarbamoyl)-4,5-dimethoxyphenylj-6-methyl-d4-ox0-
4H-chromene-2-carboxamide

[001259] 64 mg intermediate H1L13 and 30 mg S-isopropylnicotinaldehyde were used to
synthesize 32 myg of the title compound (41% yield) according to the General Procedure VV.
Example 200: Synthesis of N-{4,5-Dimethoxy-2-{{4-(Z-({{1-methyl-1 H-indazol-5-
yhmethy{{S-methylpyridin-3-yhimethyl aminojethyl)phenyl}carbamoyl)phenyl}-6-methyl-
4-pxo-4H-chromene-2-carboxamide

[001260] 64 mg mtermediate L3 and 24 mg 5-methylnwcotinaldehyde were used to synthesize

38 mg of the title corapound (51% yield) according to the General Procedure VV.
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Example 201: Synthesis of V-(4.5-Dimethoxy-2-({(4-2-(({1-methyl-1H-indazol-§-
yiimethyl}{((S-phenyipyridin-3-yhimethyhaminojethyliphenyiicarbamoylphenyl)-6-methyl-
4-oxo-dH-chromene-2-carbexamide

[001261] 64 mg intermediate H1L13 and 37 mg S-phenylnicotinaldehyde were used to synthesize
36 mg of the title compound {(44% yield) according to the General Procedure VY.

Example 202: Synthesis of N-{Z-{{4-(2-({{1,3-Dimethyl-1H-indazol-S-ylymethyl){pyridin-3-
yvimethyhamino jethyl)phenylicarbamoyl}-4,5-dimethoxyphenyi)-6-methylh-4-oxo-45H-
chromene-2~carboxamide

[001262] 65 myg intermediate HL14 and 22 mg nicotinaldehyde were used to synthesize 31 mg
of the title compound {41% vield) according to the Geveral Procedure VV.

Example 203: Synthesis of N-(2-{(4-2-(((1.3-Dimethyl-1 H-indazol-5-yDhmethyI}(5-
methoxypyridin-3-yhmethyDamino)ethyhiphenyhcarbamoyi}-4,5-dimethoxyphenyl)-6-
methyl-4-oxo-4H-chromene-2-carboxamide

(0012637 65 my intermediate Y1114 and 28 mg S-methoxynicotinaldehyde were used to
synthesize 36 mg of the title compound (46% yield) according to the General Procedure VV.
Example 204: Synthesis of N-(2-{(4-C-(({(L,3-Dimethyl- 1 H-indazol-3-yDmethyD{{(5-(2-
methoxyethoxy pyridin-3-yhmethyDaminojethyl)phenyljcarbamoyl)-4,5-
dimethoxyphenyl-6-methyl-d-oxo-dH-chromene-2-carboxamide

[001264] 65 mg mtermedhate HL14 and 36 mg 5-(Z-methoxyethoxy)nicotinaldehyde were used
to synthesize 39 mg of the title compound {(47% yield) according to the General Procedure VV.
Example 205: Synthesis of N-{2-{{4-(2-{{{1,3-Dimethyl-1 H-indazol-S-yhimethy{{5-{2-
{methylthiojethoxyipyridin-3-yviimethyljaminojethyliphenylicarbamoyi)-4,5-
dimethoxyphenyl})-6-methyl-4-oxo-4H-chromene-2-carboxamide

[0012651 65 mg intermediate 1114 and 40 mg 5-(2-(methylthiojethoxynicotinaldehyde were
used to synthesize 37 mg of the title compound {44% vyield) according to the General Procedure
VV.

Example 206: Synthesis of N-2-{{4-(2-{{{1,3-Dimethyl-1H-indazol-S-yhimethy}{{5-
methylpyridin-3-yhmethyhaminolethyvhphenyhcarbamoyl)-4.5-dimethoxyphenyl)-6-
methyl-d-oxo-4H-chromene-2-carboxamide

[001266] 65 g intermediate IL14 and 24 mg 5-methyinicotinaldehyde were used to synthesize
38 mg of the title corapound {(49% yield) according to the General Procedure VV.
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Example 207: Synthesis of N-(2-({(4-2-((3-{1H-Imidazel-1-yi}benzyl}{{{-methyl- 1 H-indazol-
5-yhimethyljaminejethylphenylicarbamoyl)-4,5-dimethoxyphenyl}-6,8-dimethyl-4-oxo-4H-
chromene-2-carboxamide

[001267] 65 mg intermediate LIS and 35 mg 3-(1 H-imidazol-1-yi}benzaldehvde were used to
synthesize 30 myg of the title compound (37% yield) according to the General Procedure VV.
Example 208: Synthesis of N-{4,5-Dimethoxy-2-{{4-{Z-({{1-methyl-1H-indazol-5-
yhmethyl{pyridin-3-yimethyhaminojethyl jphenyljcarbamoyl jphenyi)-6,8-dimethyl-4-oxo-
4H-chromene-2-carboxamide

[O01268] 65 myg intermediate L5 and 22 mg nicotinaldehyde were used to synthesize 35 mg
of the title compound {47% vield) according to the General Procedure VV.

Example 209: Synthesis of N-2-({4-C2~((3-(1H-Imidazol-1-yhbenzy{{L-methyl- 1 H-indazol-
S-yhmethyDamino)ethyliphenyljearbamovi)-4,5-dimethoxyphenyl)-6-ethyl-4-oxo-4H-
chromene-2-carboxamide

(0012697 65 my intermediate 1IL16 and 35 mg 3-(1 H-umudazol-1-yDbenzaldehyde were used to
synthesize 31 mg of the title compound (38% yield) according to the General Procedure VV.
Example 216: Synthesis of N-(2-((4-C-((3-(1H-Imidazol-1-yhbenzy{{(L-methyb 1 H-indazol
S-yhimethyljaminojethylphenyhcarbamoyl)-4,5-dimethoxyphenyl)-7-methyl-4-ox0-45-
chromene-2-carboxamide

[001270] 64 mg mtermedhate HL17 and 35 mg 3-(1H-imidazol-1-yl}benzaldehvde were used to
synthesize 29 mg of the title compound (36% yield) according to the General Procedure VV.
Example 211: Synthesis of ¥-{4,5-Bimethoxy-2-{{4-{2-({{5-methoxypyridin-3-ylimethy}{{1-
methyl-1 H-indazol-5-ylimethyljamine)ethyhphenyljcarbamoyl ) phenyl}-7-methyl-4-oxo-
4H-chromene-2-carboxamide

[001271] 64 myg intermediate L7 and 28 mg S-methoxynicotinaldehyde were used to
synthesize 38 mg of the title compound (49% yield) according to the General Procedure ¥VV.
Example 212: Synthesis of N-(2-{({4-(2-((3-(1H-Imidazel-1-y)benzy}{{(I-methyl-1 H-indazol-
S-yhimethyllaminojethyliphenyljcarbamoyl)-4,5-dimethoxyphenyl}-6-methyl-4-0xo-45-
chromene-3-carboxamide

[001272] 64 mg mtermediate YIL18 and 35 mg 3-(1 H-inudazol-1-yDbenzaldehvde were used to

synthesize 37 mg of the title compound (46% vield) according to the General Procedure VV.
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Example 213: Synthesis of N-(2-({(4-2-((3-{1H-Imidazel-1-yi}benzyl}{{{-methyl- 1 H-indazol-
5-yhimethyljaminejethylphenyhcarbamoyi)-4,5-dimethoxyphenyl}-4-oxe-48-chromene-3-
carboxamide

[001273] 63 mg intermediate H1L19 and 35 mg 3-(1 H-imidazol-1-yi}benzaldehvde were used to
synthesize 39 myg of the title compound (50% yield) according to the General Procedure VV.
Example 214: Synthesis of N-{Z-{{4-(2-({4-(1H-Imidazol-1-yhbenzyl}{({(1-methyl- 1 H-indazol-
S-ylimethyllaminojethyl)phenyljcarbamoyi}-4,.5-dimethoxyphenylguinoline-3-
carbexamide

[001274] 61 mg intermediate HL20 and 35 mg 4-(1 H-imidazol-1-yl}benzaldehyde were used to
synthesize 30 mg of the title compound {39% vyield) according to the General Procedure VV.
Example 215: Synthesis of N-2-({4-C2~((3-(1H-Imidazol-1-yhbenzy{{L-methyl- 1 H-indazol-
S-yhmethyDamino)ethylphenyljearbamoyi)-4,5-dimethoxyphenyljquinoline-3-
carboxamide

(0012757 61 my intermediate 11L20 and 35 mg 3-(1 H-uudazol-1-yDbenzaldehyde were used to
synthesize 31 mg of the title compound (40% yield) according to the General Procedure VV.
Example 216: Synthesis of NV-(4,5-Dimethoxy-2-({4-(2-({({(&-methoxypyridin-3-yDmethy((1-
methyl-1#-indazel-S-yhmethyhamino jethyhphenyljcarbamoylphenylguinoline-3-
carboxamide

[001276] 61 mg intermediate HL28¢ and 28 mg S-methoxynicotinaldehyde were used to
synthesize 33 mg of the title compound {(45% yield) according to the General Procedure VV.
Example 217: Synthesis of N-{4,5-Dimethoxy-2-{{4-{2-({{5-(2-methoxyethexy)pyridin-3-
yhmethyl{(1-methyl-1H-indazol-5-
yiimethyliaminolethylphenylicarbamoyl)phenyl)quinoline-3-carboxamide

[0012771 61 mg intermediate HE20 and 32 g S-(Z-methoxyethoxy)nicotinaldehyde were used to
synthesize 34 mg of the title compound (44% yield) according to the General Procedure ¥VV.
Example 218: Synthesis of N-{2-({4-2-((3-(1H-Imidazel-1-y)benzy}{{1,3-dimethyi-1#-
indazeol-5-ylimethyllaminojethyliphenylicarbamoyi)-4,3-dimethoxyphenyljquinoline-3-
carboxamide

[001278] 62 mg mtermediate YIL21 and 35 mg 3-(1 H-inudazol-1-yDbenzaldehvde were used to

synthesize 36 mg of the title compound (46% vield) according to the General Procedure VV.
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Example 219: Synthesis of N-(2-({(4-2-((3-{1H-Imidazel-1-yi}benzyl}{{{-methyl- 1 H-indazol-
S-ylimethyljamino)ethylphenyhcarbamoyi}-4,5-dimethoxyphenyliguinoxaline-2-
carboxamide

[001279] 61 mg intermediate H1L22 and 35 mg 3-(1 H-imidazol-1-yi}benzaldehvde were used to
synthesize 35 myg of the title compound (45% yield) according to the General Procedure VV.
Example 220: Synthesis of N-{4,5-Dimethoxy-2-{{4-{Z-({{1-methyl-1H-indazol-5-
yhmethyl{pyridin-3-yimethyhaminejethyl)phenyljcarbamoyl)phenyhguinexaline-2-
carbexamide

f001280] 61 mg intermediate HL22 and 22 mg nicotinaldehyde were used to synthesize 33 mg
of the title compound {47% vield) according to the Geoeral Procedure VV.

Example 221: Synthesis of N-{4,5-Dimethoxy-2-({(4-2-(((1-methyl-1H-indazol-53-
yhmethy{(1-methyl-1H-indazol-6-
vhmethyhaminojethylphenylicarbamoylphenyDguinoxaline-2~carboxamide

(0012817 61 my intermediate 11122 and 32 g 1-methyl-1H-indazole~-6-carbaldehyde were used
to synthesize 35 myg of the title compound (46% vield) according to the General Procedure VV.
Example 222: Synthesis of NV-(4,5-Dimethoxy-2-({(4-C2-({({(L-methyl-1H-indazol-5-
vhmethyl{(8-methylguinolin-5-
yhmethyDamino)ethyliphenyljcarbamoylphenyhgquinoxaline-2-carboxamide

[001282] 61 mg intermediate HL.22 and 34 mg 8-methyiquinoline-S-carbaldehyde were used to
synthesize 34 mg of the title compound {(44% vyield) according to the General Procedure VV.
Example 223: Synthesis of N-{2-{{4-(2-({{1-Ethyl-1 #-imidazel-S-yiimethyl}{(I-methyl-1}-
indazol-6-yhimethyDamino)ethyliphenylicarbameoyl)-4,.5-dimethoxyphenyi)guinexaline-2-
carboxamide

[001283] 61 mg intermediate HE22 and 25 mg 1-ethyl-1H-1midazole-5-carbaldehyde were used
to synthesize 35 mg of the title compound {48% vield) according to the General Procedure VV.
Example 224: Synthesis of N-{4,5-Dimethoxy-2-({(4-(2-({{(5-methoxypyridin-3-ylhmethy{{(1-
methyl-1H-indazol-3-yhmethyljaminojethyl)phenylcarbamoyliphenylguinoxaline-2-
carboxamide

[001284] 61 mg intermediate FIL.22 and 28 mg S-methoxynicotinaldehyde were used to

synthesize 38 mg of the title compound (52% vield) according to the General Procedure VV.
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Example 225: Synthesis of NV-{4,5-Dimethoxy-2-({(4-2-(({5-{2-methoxyethoxy)pyridin-3-
yiimethyl}{((1-methyl-1H-indazol-5-
yhmethyDamino)ethyliphenyljcarbameylphenyhguinoxaline-2-carboxamide

[001285] 61 mg intermediate 11122 and 32 mg 5+(2-methoxyethoxy)nicotinaldehyde were used
to synthesize 31 mg of the title compound (40% yield) according to the General Procedure VV.
Example 226: Synthesis of N-{4,5-Dimethoxy-2-{{4-{Z-({{1-methyl-1H-indazol-5-
yhmethy {{S-methylpyridin-3-
yhmethyhamino)ethyliphenyljcarbameoyhphenyhquinoxaline-Z-carboxamide

[001286] 61 mg intermediate HL22 and 24 mg S-methyinicotinaldehyde were used to synthesize
33 mg of the title cornpound {(46% yield) according to the General Procedure ¥VV.

Example 227: Synthesis of N-(2-({{4-C2~(((5-Ethoxypyridin-3-yhmethyh{{(I-methyl-1H-
indazol-5-yhymethyhaminojethyliphenyljcarbamoyi)-4,5-dimethoxyphenylguinoxaline-2-
carboxamide

(0012877 61 mg intermediate Y1122 and 30 mg S-ethoxyuicotinaldehvde were used to synthesize
32 mg of the title compound (43% yield) according to the General Procedure YV,

Example 228: Synthesis of N-(2-{(4-C-({{&-i-Propylpyridin-3-yHmethy{{(T-methyl- 15H-
indazol-5-ylmethyhaminojethyljphenyhearbamoyl)-4,5-dimethoxyphenylguinoxaline-2-
carboxamide

[001288] 61 mg intermediate HL22 and 30 mg S-1sopropyinicotinaldehvde were used to
synthesize 36 mg of the title compound (48% yield) according to the General Procedure VV.
Example 229: Synthesis of N-{2-{{4-(Z-(({1-Ethyl-1 H-indazol-S-yhmethyi}pyridin-3-
yimethyhamino jethylphenyicarbamoyl-4,5-dimethoxyphenyi}-4-oxo-dH-chromene-2-
carboxamide

[0012891 64 mg intermediate 123 and 22 mg nicotinaldehyde were used to synthesize 31 mg
of the title compound (42% vield) according to the General Procedure VV.

Example 238: Synthesis of N-(2-{({4-(2-(((1-Acetyl-1 H-indazol-S-yhmethyl}{(5-
methoxypyridin-3-yhimethyDamino)ethyl)phenylicarbamoyl}-4,.5-dimethoxyphenyl)-4-o0x0-
4H-chromene-2-carboxamide

[001290] 65 mg intermediate F11.24 and 28 mg S-methoxynicotinaldehyde were used to

synthesize 36 mg of the title compound (46% vield) according to the General Procedure VV.
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Example 231: Synthesis of V-(4.5-Dimethoxy-2-({(4-2-({3-(3-methyl-1,2,4-oxadiazel-5-
yijheneyl }{(I-methyl-1H-indazol-5-yDmethyhamino)ethyl ) phenyljcarbameyijphenyi}-4-
oxg-4dH-chromene-Z-carboxamide

[001291] 65 myg intermediate H1L28 and 32 mg 1-methyl-1H-indazole-S-carbaldehyde were used
to synthesize 32 mg of the title compound (40% yield) according to the General Procedure VV.
Example 232: Synthesis of V-{4,5-Bimethexy-2-{{4-(2-((3-(3-methyl-1,2,4-oxadiazol-5-
yiibenzyij(thiazel-S-vimethylamineethyl)phenyljcarbamoyl)phenyl}-4-oxo-4H-chromene-
2-carboxamide

[001292] 65 myg intermediate HL25 and 23 mg thiazole-S-carbaldehyde were used to synthesize
37 mg of the title cornpound {(49% yield) according to the General Procedure ¥VV.

Example 233: Synthesis of N-{4,5-Dimethoxy-2-({4-2-((3-(3-methyl-1.2,4-oxadiazol-5-
yhbenzyh i pyridin-3-ylmethyhaminojethyliphenyhcarbamoyhphenyl)-4-oxo-4H-chromene-
2-carboxamide

(0012937 65 my intermediate 11128 and 22 mg nucotinaldehyde were used to synthesize 31 mg
of the title compound (41% vield) according to the General Procedure VV.

Example 234: Synthesis of N-(2-((4-C-((3-(1H-Imidazol-1-yhbenzyl{ (Z-methyb2H-indazol
S-yhimethyljaminojethylyphenyhicarbamoyl)-4,5-dimethoxyphenylj-4-oxo-4f-chromene-2-
carboxamide

[001294] 64 mg intermediate HL11 and 32 mg Z-methyi-ZH-indazole-S-carbaldehyde were used
to synthesize 30 mg of the title compound (38% yield) according to the General Procedure VV.
Example 235: Synthesis of N-{Z-{{4-(2-({{(2-(2-Fluorophenyljpyrimidin-S-
yhmethyl}(pyridin-3-yimethyhaminejethylphenyljcarbamoylj-4,5-dimethoxyphenyi}-4-
oxo-4H-chromene-2-carboxamide

[001295] 67 myg intermediate 126 and 22 mg nicotinaldehyde were used to synthesize 35 mg
of the title compound {46% yield) according to the General Procedure VV.

Example 236: Synthesis of N-(2-{{4-(2-(({2-(2-Fluerophenyl)pyrimidin-S-yhHmethy {{5-
methoxypyridin-3-yhmethyDamino)ethyl)phenylicarbamoyi}-4,.5-dimethoxyphenyl)-4-o0x0-
4H-chromene-2-carboxamide

[001296] 67 mg intermediate FIL.26 and 28 mg S-methoxynicotinaldehyde were used to

synthesize 32 mg of the title compound (40% vield) according to the General Procedure VV.
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Example 237: Synthesis of N-{4-(2-((3-(1H-Imidazel-1-yhbenzyl}{{I-methyl- 1 H-indazoi-5-
yiimethyliamine)ethyliphenyl)-4,5-dimethoxy-2-(3.4,5-trimethoxybenzamidobenzamide
[0012971 65 mg intermediate 11127 and 35 mg 3-(1 H-imidazol-1-yl}benzaldehyde were used to
synthesize 34 mg of the title compound {42% yield) according to the General Procedure ¥VV.
Example 238: Synthesis of N-{2-{{¢-(2-(Bis{({1-methyl- 1 H-indazol-5-
yhimethylaminojethyl}phenyljcarbamoyl)-4,5-dimethoxyphenyl)-4-oxo-4H-chromene-2-
carboxamide

(0012987 60 my intermediate TIK1 and 64 mg 1-methyl-1H-indazole-3-carbaldehyde were used
to synthesize 29 mg of the title compound (37% vield) according to the General Procedure WW.
"H NMR (400 MHz, DMSO-ds) 2.65 (t,/ = 12.0 Hz, 2H), 2.81 {1,/ = 12.0 Hz, 2H), 3.73 (s,
4H), 3.87 (5, 3H), 390 (5, 3H), 3.97 (5, 6H), 6.93 (s, 1H), 712 (d, /=8 Hz 3H), 7.35(dd. J =
1.6 Hz, ZH), 7.46-7.73 {m, 10H), 7.95 (5, 2H), 8.03 (dd, .7 = 1.6 Hz, 1H), 833 (5, 1H), 10.35 (s,
1H), 12.96 (5, 1H), m/z (ESI+H), [M + H]" = 776.20.

Example 239: Synthesis of N-(2-({4-(2-(Bis((}-methyl- 1 H-imidazol-S-
vijmethylaminojethylphenylicarbamoyl)-4,5-dimethoxyphenyij-4-ox0-4H-chromene-2-
carboxamide

[001299] 60 mg intermediate K1 and 44 mg 1-methyl-1 Humidazole-5-carbaldehyde were used
to synthesize 33 mg of the title compound {49% vield) according to the General Procedure WW.
Example 240: Synthesis of N-{Z2-{{4-(2-(Bis({1-methyl-1 H-indazol-6-
yhmethyDaminojethyliphenyljcarbamoyl)-4,5-dimethoxyphenyi-4-oxo-4H-chromene-2-
carboxamide

0013001 60 mg intermediate 1I1K1 and 64 mg 1-methyl-1H-indazole-6-carbaldehyde were used
to synthesize 31 mg of the title compound (37% vield} according to the General Procedure WW.
Example 241: Synthesis of N-{2-{{¢-(2-(Bis({1,3-dimethyl-1H-indazol-3-
yhmethylaminojethyliphenyljcarbamoyl)-4,5-dimethoxyphenyl)-4-oxo-4#-chromene-2-
carboxamide

[001301] 60 mg mtermedhate HEK1 and 70 mg 1 3-dimethyl-1H-indazole-S-carbaldehvde were
used fo synthesize 34 mg of the title compound (44% vield) according to the General Procedure

WW.
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Example 242: Synthesis of N-(2-({4-(2-(Bis{{1-methyl-1H-indazel-5-
yiimethyliaminelethylphenylicarbamoyi)-4,5-dimethexyphenyljguinoxaline-2-
carboxamide

(001302} 59 mg intermediate K22 and 64 mg 1-methyl-1H-indazole-5-carbaldehyde were used
to synthesize 35 mg of the title compound (46% yield) according to the General Procedure WW.
Example 243: Synthesis of N-{Z-{{4-(2-(Bis{({1-methyl-1H-indazol-6-
yhmethyhamino)ethyl)phenylicarbamoyl)-4,.5-dimethoxyphenyhguinexaline-2-
carbexamide

[001303] 59 mg intermediate K22 and 64 mg 1-methyl-1H-indazole-6-carbaldehyde were used
to synthesize 30 mg of the title compound {(40% vield) according to the General Procedure WW,
Example 244: Synthesis of N-(2-{4-2-(Bis({1.3-dimethy}-2-0x0-2.3-dihydre-1H-
benzo{d}imidazol-S-yhmethyamino)ethyl)phenyljcarbamoyi)-4,3-
dimethexyphenylhquinoxaline-2-carboxamide

(0013047 59 my intermediate TIK22 and 76 mg 1,3~dimethyl-2-ox0-2,3-dihydro-1 H-
benzofdhmidazole-S-carbaldehyde were used to synthesize 33 myg of the title compound (40%
vield) according to the General Procedure WW.

Example 245: Synthesis of No(2-{{4-(2-(Bis({1,3-dimethyl-1H-indazol-5-
yhmethyDamino)ethyliphenyvljcarbamoyl)-4,5-dimethoxyphenyDguinexaline-2-
carboxamide

[0013051 59 mg intermediate 1IK22 and 70 mg 1,3-dimethyl-1H-indazole-5-carbaldehyde were
used to synthesize 32 mg of the title compound (41% yield) according to the General Procedure
WW.

Example 246: Synthesis of N-{2-{{4-(2-(Bis{3-(3-methyi-1,2,4-oxadiazol-5-
yhbenzyhamino)ethyljphenylicarbameyl)-4,5-dimethoxyphenylguinoxaline-2-
carbexamide

[0013061 59 myg intermediate K22 and 75 mg 3-(3-methyl-1,2 4-oxadiazol-S-yhbenzaldehyde
were used to synthesize 29 mg of the title compound (36% vield) according to the General
Procedure WW.

Example 247: Synthesis of MV-(2-({4-(3-(Bis(4-{3-methyl-1,2,4-oxadiazeol-5-
yhbenzyhaminojethyljphenyhcarbameoyl)-4,5-dimethoxyphenylguinoxaline-2-
carboxamide
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(0013071 59 mg intermediate 1IK22 and 75 mg 4-(3-methyl-1,2, 4-oxadiazol-S-yhbenzaldehyde
were used to synthesize 31 mg of the title compound {(38% vyield) according to the General
Procedure WY,

Example 248: Synthesis of 2-{4-(4,5-Dimethoxy-2-(4-ox0-4ff-chromene-2-
carboxamido}benzamido)phenyl)-V-{{1-methyi-1H-indazol-S-ylmethyl}-NV-(pyridin-3-

yvimethyliethan-1-amine oxide
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[001308] A 40 mL vial was charged with N-{4, 5-dimethoxy-2-{{4-(2-{({} -methyl-1H-indazol-5-
yhmethyh{pyridin-3-ylmethyDammo)ethylpheny icarbamoylpheny)-4-oxo-4H-chromene-2-
carboxamide (72 mg, 0.1 nunol, 1 eq.) and DCM (4.0 mL}. The mixture was cooled down to 0
*C and then 70-75% mCPBA (30 mg, ~ 0.12 romol, 1.2 eq.) was added and the nuxture was
stirred for 30 min. Upon reaction completion, the mxture was concentrated under vacuum and
the residue was dissolved 1n 4 mL 5% TFA/MeOH/DMEF and purified by reverse phase HPLC
{0.1% TFA in watet/ACN} to give 2-(4-{4,5-dimethoxy-2-(4-oxo-4H-chromene-2-
carboxamidoibenzamidopheny)-N-({ 1 -methyl-1 H-mdazol-S-ymethyl)-N-{pyrdin-3-
vimethyijethan-1-amine oxide as 8 TFA salt. The free base form of 2-(4-(4,5-dimethoxy-2-(4-
oxo~-4H-chromene-2Z-carboxamido)benzamido)phenyl)-N-{{1-methy -1 H-indazol-S-yDimethyi)-
N-{pyridin-3-yimethyiethan-1-amine oxide was obtained upon dissolving it in 10%
MeQOH/DOM, extraction with 1 M NaOH, drying over anhydrous sodium sulfate, and removal of
the solvent under vacuum affording 29 mg of the title compound (39% yield).
Example 249: Synthesis of 2-{4-(4,5-Dimethoxy-2-(4-oxo-4f-chromene-2-
carboxamidoibenzamido)phenyl}-N-{{1-methyi-1H-indazol-S-yhHimethyl)-V-{{1-

oxidopyridin-3-yhimethylethan-1-amine oxide
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(0013097 A 40 mL vial was charged with N-(4,5-dimethoxy-2-({4-(2-{{{1 -methyl-1H-mdazol-5-

If\’h{

/

(

yhmethy B pyndin-3-ylmethylJammojethylphenyljcarbamoyhphenyl)-4-oxo-4H-chromene-2-
carboxamide (72 mg, 0.1 mmel, 1 eq.) and DCM (4.0 mL). The mixture was cooled down to O
°C and then 70-75% mUPBA (60 mg, ~ 0.34 mmol, 2.4 eq.} was added and the mixture was
stirred for 30 min. Upon reaction completion, the nuxture was concentrated under vacuum and
the residue was dissolved in 4 mL 5% TFA/MeOH/DMF and purified by reverse phase HPLC
{0.1% TFA in water/ACN) to give compound 2~(4~(4)5-dimethoxy~2~(4—0x0~4ﬁnchmmﬁn6_2-
carboxamideYbenzamidophenyl)-N-{{1-methyl-1H-indazol-5-yhmethy}-N-{{1-oxidopyridin-3-
yhimethyljethan-T-amine oxide as a TFA salt. The free base form of 2-(4-{4,5-dimethoxy-2-(4-
oxo-4H-chromene-2-carboxamido)benzamidoiphenyl}-N~{(1-methyl-1H-indazol-5-ylimethyl)-
N-{{(1-oxidopyridin-3-ylimethyhethan-1-amine oxide was obtained upon dissolving m 10%
MeQH/DCM, extraction with 1 M NaOH, drying over anhydrous sodium sulfate, and removal of
the solvent under vacuum to afford 33 mg of the title compound (44% vield).

Example 250: Synthesis of Methyl 4-({4-(2-(methylamino)ethyljphenyljearbamoyi}-3-(4-
oxo-4H-chromene-2-carboxamido}benzoate trifluoroacetate (JIQ2)

f0013107 1.80 g of compound TIP2 was used to synthesize 1.69 g of the title compound (929
yield) according to the General Procedure AAA.

Example 251: Synthesis of Methyl 4-((4-2-{{{5-methoxypyridin-3-yhmethyD{({(I-methyl- 1H-
indazol-5-ylimethyhamino)ethyliphenyljcarbamoyi)-3-(4-ox0-4H-chromene- 2~
carboxamideo)benzoate (1I81)

(0013117 503 mg of compound HIR1 and 164 mg of S-methoxynicotinaldehyde were used to

synthesize 320 mg of the title compound (53% vield} according to the General Procedure BBB.
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Example 252: Synthesis of Methyl 4-{{4-(2-(methyl{{I-methyl-1 H-indazol-5-
yiimethyliamine)ethylphenylicarbamoyi}-3-{4-oxo-4H-chromene-2-carboxamido}enzoate
(1182}

0013127 490 mg of compound Q2 and 192 mg of 1-methyl-1H-indazole-S-carbaldehyde were
used to synthesize 262 mg of the title compound (51% yield) according to the General Procedure
BEEB.

Example 253: Synthesis of Methyl 4-({(4-(2-(methyl{(1-methyl-1 H-indazol-5-
yhmethyhamino)ethyl)phenylcarbamoyl)-3-{guinoline-3-carboxamido)benzoate (1183}
fO001313] 477 mg of compound H(3 and 192 mg of I-methyl-1H-indazole-S-carbaldehyde were
used to synthesize 241 mg of the title compound (48% yield) according to the General Procedure
BBB.

Example 254: Synthesis of Methyl 4-((4-(2-(methyl{{(1-methyl-1H-indazol-5-
vhmethyhaminojethyl)phenylicarbamoyl)-3-(picolinamido)}benzoate (1FS4)

(0013147 345 mg of compound Q4 and 192 mg of 1~-methyl-1H-indazole-S-carbaldehyde were
used to synthesize 231 mg of the title compound {50% vield) according to the General Procedure
BBB.

Example 255: Synthesis of Methyl 4-((4-C-(bis{({(L-methyb 1 H-indazol-5-
yhmethyDamino)ethyDphenylicarbamoyl)-3-(4-ox0-4H-chromene-2-carboxamido)benzoate
{airy

(0013151 479 mg of compound 11 and 384 mg of 1-methyl-1H-indarole-5-carbaldehyde were
used to synthesize 314 mg of the title compound (51% vield) according to the General Procedure
BEB.

Example 256: Synthesis of Methyi 4-((4-(2-(bis(34-
dimethexybenzyllaminelethyhiphenylicarbamoyi)-3-(4-oxo-4H-chromene-2-
carboxamido)benzoate (1{T2)

(0013161 479 mg of compound 11 and 399 mg of veratraldehvde were used to synthesize 287
mg of the title compound (46% yield) according to the General Procedure BBB.

Example 257: Synthesis of Methyl 4-((4-2-(bis({S-methoxypyridin-3-
yhmethyhamino)ethylphenyljcarbamoyl)-3-{4-ox0-4H-chromene-2~carboxamido)benzoate
(0013171 479 myg of compound QT and 329 mg of S-methoxynicotinaldehyde were used to
synthesize 231 mg of the title compound (40% yield) according to the General Procedure BBB.
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Example 258: Synthesis of Methyl 4-{{4-(2-(bis(3-(1 H-imidazol-1-
yijhenzyijaminejethyliphenylicarbamoyl)-3-{4-oxo-4H-chromene-2-carboxamido}bhenzoate
[0013181 479 mg of compound 11 and 413 mg of 3-(1H-imidazol-1-yl}benzaldehyde were
used to synthesize 298 mg of the title compound {(47% vield) according to the General Procedure
BEB.

Example 259: Synthesis of 4-{{(4-(2-(({(1-Methyl- 1 H-indazol-5-
yhmethyhamino)ethyljphenylicarbameoyl)-3-(4-oxo-4H-chromene-2-carboxamido)benzoic
acid

[001319] 189 mg of compound HTR1 was used to synthesize 139 mg of the title compound (76%
vield} according to the General Procedure CCC.

Example 260: Synthesis of 4-({(4-(2-({({5-Methoxypyridin-3~yhmethyl (1 -methyl- 1 H-
indazol-5-ylimethyhamino)ethyliphenyljcarbamoyi)-3-(4-ox0-4H-chromene- 2~
carboxamidebenzeic acid (V1)

(0013207 225 mg of compound TE81 was used to synthesize 154 mg of the title corapound (70%
vield) according to the General Procedure COL.

Example 261: Synthesis of 4-({4-(2-(Methyl{({1-methyl- 1 H-indazol-5-
vhmethyhaminojethyl)phenylicarbamoyl)-3-(4-0x0-4H-chromene-2-carbozamide)}benzoic
acid (JIU2)

[001321] 193 mg of compound ¥E82 was used to synthesize 142 mg of the title compound (75%
vield} according to the General Procedure CCC.

Example 262: Synthesis of 4-({(4-(2-(Methyl({{-methyl-1H{-indazol-5-
yhmethyDaminojethyhphenyljcarbameyl)-3-(quinoline-3-carboxamido)benzoic acid (IIU3)
0013227 188 mg of compound 183 was used to synthesize 134 mg of the title compound (73%
vield) according to the General Procedure CCC.

Example 263: Synthesis of 4-{{4-(2-(Bis{({}-methyl-1H-indazel-5-
yhmethyhamino)ethyl)phenylicarbameoyl)-3-(4-oxo-4H-chromene-2-carboxamido)benzoic
acid (AIV1)

[001323] 232 mg of compound TET1 was used to synthesize 157 mg of the title compound (65%

vield) according to the General Procedure CCC.
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Example 264: Synthesis of 4-{{4-(2-(Bis{34-
dimethoxybenzyllamino)ethyliphenvijcarbamoyl})-3-(4-oxo-4#-chromene-2-
carboxamidobenzeic acid (1IV2)

[001324] 236 mg of compound T2 was used to synthesize 164 mg of the title compound (71%
vield) according to the General Procedure CCC.

Example 2635: Synthesis of 2-(4-Methylpiperazin-1-yijethyl 4-({(4-(2-{{{5-methoxypyridin-3-
yhmethy {{(-methyl-1H-indazol-5-ylimethyljaminojethylphenylcarbamoyi)-3-{4-oxo-45H-
chromene-2-carboxamidolbenzoate

[001325] 74 mg of compound U1 and 36 mg of 2-(d-methylpiperazin-1-yljethan-1-ol were
used to synthesize 39 mg of the title compound {45% vield) according to the General Procedure
BBD.

Example 266; Synthesis of (2,2-Dimethyl-1,3-dioxolan-4-ylmethyl 4-({(4-2-(({5-
methoxypyridin-3-yhmethyh{({(1-wethyl- 1 H-indazol-5-
yhmethyhamino)ethyl)phenyljcarbamoyl)-3-(4-oxo-4H-chromene-2-carboxamido)benzoate
[001326] 74 g of compound [FLT and 33 mg of (2,2-dimethyl-1,3-dioxolan-4-yimethanol
were nsed to synthesize 34 mg of the title compound {(40% yield) according to the General
Procedure DDBD.

Example 267: Synthesis of 2-Ose-1,3-dioxol-4-yhimethyl 4-{(4-C-{({S-methoxypyridin-3-
yiimethyi}{(I-methyi-1 H-indazol-S5-yDmethyDamino jethyl phenyljcarbamoyl}-3-{4-ox0-4 -
chromene-2-carboxamido}benzoate

001327} 74 mg of compound [IU1 and 33 mg of 4-(hydroxymethy!}-5-methyi-1,3-dioxol-2-one
were used to synthesize 38 mg of the title compound {46% yield} according to the General
Procedure DD

Example 268: Synthesiz of 2-Morpholincethyl 4-({(4-2-(({(S-methoxypyridin-3-yimethyl }{(1-
methyl-15-indazel-S-ylmethyljamino jethyl)phenylcarbameoyl}-3-(4-exo-4 H-chromene-2-
carboxamido}benzoate

[001328] 74 mg of compound I¥U1 and 33 mg of 2-morpholinoethan-1-ol were used to
syuthesize 32 mg of the title compound (38% vield) according to the General Procedure BBD.
Example 269: Synthesis of Pyridin-3-ylmethyl 4-({(4-2-(methyl{{(1-methyl-1H-indazol-5-

vhmethyhaminojethyl)phenylicarbamoyl)-3-(4-oxo-dH-chromene-2-carboxamido)}benzoate

285



WO 2022/076662 PCT/US2021/053936

0013291 63 mg of compound 1¥U2 and 28 mg of pyridin-3-ylmethanol were used to synthesize
31 mg of the title compound (43% yield) according to the General Procedure BDD.

Example 270: Synthesis of Thiazol-S-yimethyl 4-({4-(2-{methyi{{1-methyl-1H-indazol-5-
yiimethyliaminelethylphenylicarbamoyi}-3-{4-oxo-4H-chromene-2-carboxamido}benzoate
[001330] 63 mg of compound 1¥U2 and 29 mg of thiazol-S-ylmethanol were used to synthesize
34 mg of the title compound (47% yield) according to the General Procedure BDD

Example 271: Synthesis of 4-(1 H-Imidazol-1-yi}benzyl 4-({4-(2-(methyl{{1-methyl-1H-
indazol-5-ylimethylamino)ethyliphenyljcarbamoyi)-3-(4-ox0-4H-chromene-2-
carboxamido)benzoate

[001331] 63 mg of coropound TTUZ and 44 wg of (4-(1H-mmidazol-1 -yliphenvhimethano! were
used o synthesize 38 my of the title compound (48% vield) according to the General Procedure
BBD.

Example 272: Synthesis of Thiazel-4-yimethyl 4-((4-(2-(methyi{(1-methyl-1H-indazol-5-
yhmethyhamino)ethyl)phenyljcarbamoyl)-3-(4-oxo-4H-chromene-2-carboxamido)benzoate
[001332] 63 mg of compound [¥12 and 29 mg of thiazol-4-ylmethanol were used to synthesize
29 mg of the title cormpound {(40% yield} according to the General Procedure BDD.

Example 273: Synthesis of Thiazol-S-yvimethyl 4-({d-(2-(methyl{{I-methyl-1 H-indazol-3-
yhmethyDamino)ethyhphenylcarbamoyl)-3-(quinoline-3-carboxamide)benzoate

[001333] 61 mg of compound IEU3 and 29 mg of thiazol-5-ylmethanol were used to synthesize
32 mg of the title compound (45% yield} according to the General Procedure BDRD.

Example 274: Synthesis of Thiazol-4-ylmethyl 4-((4-(2-(bis{{1-methyl-1/-indazel-5-
yhmethyDaminojethyDphenyljcarbameyl)-3-(4-oxo-4H-chromene-2-carboxamido)benzoate
[001334] 76 mg of compound IV and 29 mg of thiazol-4-ylmethanol were used to synthesize
37 mg of the title compound (43% yield) according to the General Procedure BDD.

Example 2735: Synthesis of Pyridin-3-ylmethyl 4-({4-2~(bis{{1-methyl-1H-indazol-5-
yhmethyhamino)ethyl)phenylicarbamoyl)-3-{4-oxo-4H -chromene-2-carboxamido)benzoate
[001335] 76 mg of compound ¥V and 28 mg of pyridin-3-ylmethanol were used to synthesize
30 mg of the title compound {35% yield) according to the General Procedure BDBD.

Example 276: Synthesis of Pyridin-3-yimethyl 4-({4-2-{bis(3,4-
dimethexybenzylamino)ethyliphenyljearbamovi)y-3-(4-ox0-4H-chromene-2-
carboxamido}benzoate
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[0013361 77 mg of compound 1¥V2 and 28 mg of pyrnidin-3-ylmethanol were used to synthesize
41 mg of the title compound (48% yield) according to the General Procedure BDD.

Example 277: Synthesis of N-{2-((4-2-({{(8-Methoxypyridin-3-ylmethyl }{({1-methyl-15H-
indazol-S-ylimethylhlaminojethyljphenylhearbamoyl)-5-(meorpholine-4-carbonylphenyl}-4-
oxg-4H-chromene-2-carbexamide

(0013371 74 mg of compound I§UT and 22 mg of morphoeline were used to synthesize 28 mg of
the title compound (35% vield) according to the General Procedure DBD

Example 278: Synthesis of N-(NV,N-Dimethylsulfamey)-NI-{4-2-({{(&-methoxypyridin-3-
yhmethy {{-methyl-1 H-indazol-5-ylimethyllaminojethyl )phenyl}-2-(4-oxo-d H-chromene-
2-carboxamidojierephthalamide

[001338] 74 rog of compound TTUT and 31 mg of N N-dimethylsulfanide were used to
synthesize 33 mg of the title compound {39% vield) according to the General Procedure BDD.
Example 279: Synthesis of 4-({(4-(2-(6,7-Dimethoxy-3,4-dihydroisoguinolin-2(1H)-
yhethyliphenyljcarbamoyl-3-(4-ox0-4H-chromene-2-carboxamido}benzoic acid (FIB)
[00133%] A clean, dry 40 mL vial was charged with Intermediate IHIA (991 g, 1. 5 mmol, 1.0
eq.}, THE (10.5 mL), and 1.0 M NaOH (4.5 mL, 4.5 mmol, 3.0 eq.}. The mixture was stirred at
room temperature for 3-4 b with frequent monitoring of the reaction by LC/MS to check for both
reaction completion and product degradation. The product was then precipitated by adding 1.0 M
HCE (30 mL}, filtered, washed with water, dried ender vacuum to give 498 g of Intermediate
13I8, which was used without further purification.

Example 280: Synthesis of Pyridin-3-vimethyl 4-({4-(2-(6,7-dimethoxy-3.4-
dibydroisoguinolin-2{1 & -yijethyliphenyljcarbamoyl}-3-(4-oxo-4#-chromene-2-
carboxamide)benzoate

[0013401 97 mg of compound 1HEB1 and 38 mg of pyridin-3-ylmethanol were used to synthesize
42 mg of the title compound {38% yield) according to the General Procedure EEE.

Example 281: Synthesiz of Pyridin-4-yimethyl 4-({4-(2-(6,7-dimethoxy-3,4-
diiydrotsoguinolin-2{1H)-yi}ethyliphenylicarbamoyl)-3-(4-ox0-4H-chromene-2-
carboxamido}benzoate

[001341] 97 mg of compound TIIB1 and 38 mg of pynidin-4-yimethanol were used to synthesize

46 mg of the title compound {41% yield) according to the General Procedure EEE.
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Example 282: Synthesis of Thiazol-S-yhmethyl 4-({4-(2-(6,7-dimethoxy-3,4-
dihydroisoguinolin-2{ L ¥ }-vhethyliphenylicarbamoyi}-3-{4-oxo-4H-chromene-2-
carboxamido}benzoate

0013421 97 mg of compound [1EB1 and 40 mg of thiazol-5-ylmethanol were used to synthesize
44 mg of the title compound {39% yield) according to the General Procedure EEE.

Example 283: Synthesis of 3-(1 H-Imidazol-1-yhipropyl 4-{{4-(2-(6,7-dimethoxy-3,4-
dihydroisoguinelin-2{1 5 -yhiethyliphenyl)carbamoyl}-3-(4-oxo-4#H-chromene-2-
carboxamido)benzoate

[001343] 97 mg of compound {¥IB1 and 44 mg of 3-(1H-imudazol-1-vl)propan-1-ol were used to
synthesize 40 mg of the title compound {35% vield) according to the General Procedure EEE.
Example 284: Synthesis of fert-Butyl (4-(4,5-dimethoxy-2-(4-oxo-4H-chromene-2-

carboxamidojbenzamido)phenethy{((1-methyl- 1 H-indazol-S-ylmethyhcarbamate
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[001344] A clean, dry 40 mL vial was charged with N-(4,5-dimethoxy-2-({(4-(2~({{1 -methyl-1H-

indazol-S-yhmethyaminojethyl)phenylicarbamoyiiphenyl}-4-oxo-4H-chromene-2-carboxamide
{63 mg, 0.15 mmol, 1.0 eq.), di-fert-butyl dicarbonate (35 mg, 0.16 mmel, 1.1 eq.}, and BCM
(30 mLy. TEA (62 uL, 0.45 mmol, 0.3 eq.} was added to the reaction mixture at 0 °C, and the
reaction mixture was stirred overnight. The mixture was then concentrated under vacuum and the
residue was purified by flash chromatography on silica gel (MeQH/DCM) to give 41 mg of the
title compound (37% vield). "H NMR (400 MHz, DMSO-ds) | 41 (s, 9H), 2.74 (s, 2H), 3.31 (s,
2H), 3.86 (s, 3H), 3.89 (s, 3H), 4.02 (s, 3H), 4.46 (s, 2H), 6.93 (s, 1H), 7.19 (s, ZH), 7.29-7.32
(m, TH), 7.53-7.57 {m, 2F), 7.59-7.68 (m, SH), 7.87 (, . = 16.0 Hz, 1H), 8.02 (s, 1H), 8.06 (dd,
J=16Hz 1H), 808 {dd,.J = 1.6 Hz, 1H), 831 {5, 1H), 10.34 (s, 1H), 12.96 (s, 1H); m/z
(ESI+H), M+ HJ =732.29.

Example 285, Determination of P-glycoprotein Inhibitory Activity
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(0013451 A P-glycoprotein overexpressing cell line derived from the human uterine sarcoma cell
fine MES-SA (1.e, MES-SA/DXS cells (ATCC)) was seeded by stepwise exposures t¢ increasing
concentrations of doxorubicin, in a 96-well plate at 6,500 cells/100 pL media (McCoy’s SA +
10% FBS) i each well. The cells were incubated overnight at 37 °C, 5% CO:. Compounds were
diluted in a separate 26-well plate to vield 11x of final concentration (final Compound
concentrations were O, 5, 20, 80, 320, and 1280 nM and the final docetaxel concentration was
100 oM or the final paclitaxel concentration was 200 nM). DMSO was used as a negative control
and known P-glycoprotein mhibitor, encequidar methane sulforuc acid monohydrate
{HM30181A), was used as a positive control. 10 uL. of the 11x dilutions was added to the
appropriate well, P-glycoprotein inhubition wells comprised Compound + docetaxel {or
Compound + pachitaxel). The compound toxicity wells comprised 1280 oM Compound + 10 uL.
of culture media. Treated cells were incubated for 3 days at 37 °C, 5% CO:.
(0013461 To value (reflecting the starting number of cells upon Compound treatment} of 3 wells
of cells was determined by performing the following steps 1-4 as described below.

1. 10 uL MTT {5 mg/mL in PBS) was added to each well and incubated for 1.5 howrs at

°C, 5% COn.

~3

2
2

A

. Culture media was removed and 100 gl of DMSO was added to each well.

8]

. The plate was gently shook until all purple MTT formazan crystals were dissolved.
O340 was then measured using microplate reader.

4 Cell growth percentage was calculated with the following equation:

Cell growth percentage = {T-To)/(C-To) x 100%,
wherein T 13 0D of the test well exposure to Compound;, C 15 0D of the control well without
Compound treatment; and To 1s OD at time zero. Cell growth inhibition carve and ECsp (measure
of P-glycoprotein mhibition} were obtained by fitting the data to nonlinear regression model
using GraphPad Prism software (v6.0).
Example 286, Determination of CYP3A4 Inhibitory Activity
[001347] Test compounds, DMSO {negative control}, and ketoconazole {positive control} were
diluted to 4x final concentrations in water. The standard final Compound concentrations were 37,
111, 333, 1000, and 3000 nM. 12.5 uL of the Compound dilutions were transferred to a white
96-well plate. 1450 pL {enough for a whole plate) of 4x assay buffer (400 mM potassium
phosphate buffer (10 L 1M potassiurm phosphate buffer: .02 mL IMKoHPO: + 198 mL 1M
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KHoPO, (1.4g KoHPOy + 0.27g KHPOy 10 10 mL Hb O}, 32 1M Luciferin-IPA (Promega
YVO0023) SE0 wl of T M KsPOy buffer, 870 pl HxO, 14 il of 3 mM Luciferin-IPA, and 18 pl of
human liver microsome (Sigma M0317-1VL) was made. 12.5 gL of 4x assay buffer was added
to each well. For the well of blank control, 12.5 ul of 4x assay buffer without liver microsome
was added. The plate was incubated at room temperature for 15 minutes. 2.75 mbL NADPH
buffer was made as follows: 2.42 mL H:0, 275 uL solution A and 55 yb solution B (NADPH
regeneration system, Promega V9510), 25 uk. of the buffer was added to each well. The plates
were incubated at 37 °C for 11 munutes. 50 pL of luciferin detection reagent (Promega V9002)
was added and the plates were mcubated at room temperature for S minutes. The plate was read
with a luminometer.

[001348] The dose-response curve and ICse were obtained by fitting data to nonlinear regression
model using GraphPad Prism software (v6.0).

0013497 For ECsp ot ICso values shown in Table A, “A” means ECse or ICs0 < 100 nM; “B”
means ECso or ICs ranging between 100 nM and 250 nM; “C” roeans ECso or 1050 ranging
between 250 oM and 500 oM, “D” means ECs or ICs0 ranging between 500 nM and 1000 nM;

“E” means ECsp or ICs0 > 1000 nM: “Nd” means Not determined.

Table A,
Cmpnd - CYP3A4 Cmpod P- CYP3A4
No. glyvcoprotein | ICs0 (nb) No. glycoprotein | ICse (nM)

ECsp (nM) ECs0 (oM

i B B 18 C A
2 A B 19 B C
3 A B 20 A B
4 A B 21 B A
5 A B 22 A A
6 A B 23 A C
7 A D 24 A B
8 B B 25 A C
9 A B 26 A C
10 A C 2 A B
il A D 28 A B

2 A £ 29 B B
13 A E 30 A D
14 C B 31 A C
is C D 32 B A
16 A C 33 A A
17 C A 34 A B
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Cmpnd P- CYP3A4 Cmpnd P- CYP3A4
No. glvcoprotein | ICse {oM) No. glycoprotein | ICs0{(nM)
ECs (nM) ECs0 (nM)

35 A E 76 B E
36 A B 7 A C
37 B B 78 A D
33 A B 79 B B
3% A C 30 A D
40 A C 81 A E
41 A B 82 A C
42 B C 83 A A
43 A B 34 A E
44 A B 35 A C
45 A C 86 B C
46 A C 87 B B
47 A C 88 B D
48 A B 39 E E
49 B C G0 B C
50 B B 21 B B
51 A C 92 C Nd
52 A C 93 C Nd
53 A B 94 C Nd
54 A B 95 C Nd
55 A B 26 D Nd
56 A C 97 C Nd
57 A C 93 E E
58 A D 99 E C
59 B B 100 H Nd
60 A C 101 E Nd
o1 A C 102 C Nd
62 A D 103 B Nd
63 A D 104 H Nd
64 A B 105 A B
05 A B 106 A E
&6 A B 107 A B
&7 A B 108 B C
63 A B 109 B B
69 A B 110 E D
70 A B 11 A B
71 A D 112 E E
72 A A 113 E E
73 A C 114 E E
74 A b 115 C E
75 A C 116 A E
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Cmpnd P- CYP3A4 Cmpnd P- CYP3A4
No. glvcoprotein | ICse {oM) No. glycoprotein | ICs0{(nM)
ECso (M) ECs0 (nM)
117 B C 158 D Nd
118 E C 159 E Nd
119 E B 160 8 Nd
120 E B 161 A E
121 E Nd 162 A E
22 E D 163 A E
123 E A 164 A E
124 E C 165 E E
125 C B 166 A Nd
26 C D 167 A E
127 D A 168 A E
128 E D 169 A E
129 E E 170 A E
130 D A 171 D Nd
131 D C 172 A E
132 D B 173 A E
133 B E 174 E Nd
134 E B 175 B Nd
135 A D 176 A Nd
136 D E 177 C A
137 A E 178 A Nd
138 A E 179 B C
139 A E 180 A E
140 A E 181 A E
141 A E 182 B A
142 A E 183 B Nd
143 A E 184 B E
144 A E 185 A E
145 A D 186 B B
146 A D 187 B 12
147 B A 188 A E
149 B E 190 A L
150 B Nd 191 A £
151 E Nd 192 A 12
152 D Nd 193 E Nd
153 B Nd 194 c Nd
154 C Nd 195 C Nd
155 A E 196 C Nd
156 D Nd 197 A £
5 A i 198 E Nd
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Cmpnd P- CYP3A4 Cmpnd P- CYP3A4
glvcoprotein | ICse {oM) No. glycoprotein | ICs0{(nM)
ECs (nM) ECs0 (nM)

A D 240 B C
C E 241 A E
C D 242 j2) C
B D 243 H E
B C 244 B E
B C 245 B C
B D 246 B B
C E 247 £ B
A B 248 B C
A E 249 B B
A Nd 250 B B
B Nd 251 A E
2 Nd 252 B C
E E 253 A D
B A 254 A B
C E 255 B E
B E 256 B B
B B 257 B E
B B 2358 B A
C B 259 E B
C B 260 D A
D B 261 B E
B C 262 D A
B B 263 B E
C B 264 H E
B E 265 D E
B E 266 B E
B ¥ 267 B E
A D 268 B E
B E 269 H Nd
B C 270 A E
C B 271 B B
E E 272 B C
D A 273 B Nd
D B 274 E Nd
C B 275 B Nd
D B 276 E Nd
E E 277 C E
E B 278 D C
E £ 279 C Nd
B E 280 A B
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Cmpnd P- CYP3A4 Cmpnd P- CYP3A4

No. glvcoprotein | ICse {oM) No. glycoprotein | ICs0{(nM)
ECsp (M) ECso (nvh

281 A E monchydr

282 E Nd ate

283 A D Verapanul | E B

Blacnidar [ A E Ketocona | E B

Tariguidar | A E zole

Encequida | A B Ritgnavir | B A

r methane

sutfonic

acid

Example 287, Oral Absorption of Docetaxel in Mice

(0013507 In vivo activity of the compounds of the present disclosure was performed as follows:
Eighteen 7- to 9-week-old CD-1 mice were fasted overnight prior to drug admunistration while
they were allowed free access to water and were fed 4 hours post dosing. Mice were divided into
four groups of three to five rats each.

(0013517 All four test groups were orally adromistered as seen in Table B
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Table B, Compound Dosage and Formulation
Compound Dosage Formulation
Docetaxel 10 mg/kg 2 mg/mL: 13% tween 80 + 7%

kolliphor® EL + 80% purified
waler

Compound 16

80 mg'kg

16 mg/ml: 4% DMSO +
0.27% MSA + 95.73% (30%
propyvlene  glvcol +  70%
purified water + 0.02% conc.
HCH

Cormpound 48

4 mg/mbl. 92% DMSO +
0.8% MSA + 90% [i3%
tween 80 + 7% koliphor® EL
+ 80% {(30% propylene glycol
+ 70% purified water + 0.02%
cone. HCH]Y

Control {Vehicle)

9.2% BMSQO + 0.8% MSA +
0% [13% tween 80 + 7%
kolliphor® EL + 80% (30%
propylene  glyeol +  70%
purified water + 0.02% conc.
HCDY

Encequidar  methanesulfonic
acid monochydrate

10 mg/kg

4 mg/ml: 5% DMSO + 95%
(30% propvlene glycol + 70%
purified water + 0.02% conc.
HCH

[001352] Biood samples {approx. 30-50 ul} were obtained via peripheral veins of each mouse

before (0yand 0.25, 0.5, 1, 2, 4, and & hours after docetaxel admimnistration for control group

{entry 1, Table Cyand at 0.25, 0.5, 1, 2, 4, and 8 hours after docetaxel administration for rest of

the groups (entries 2-4, Table C). Blood samples were treated with EDTA-K2 as anti-coagulant

and placed on ice until centrifugation. Each blood sample was centrifuged at 4 °C, 3000g for 15

min within 0.5 hour from plasma collection. An aliguot of 20 plL. plasma sample was protein

precipitated with 100 ul. IS (Internal Standard) solution (100 ng/ml labetalol + 100 ng/mL

tolbutanude m acetonitrile, 111}, the mixture was vortex-mixed and centrifuged at 4000 rpo for

1S nmunat 4 °C. An aliquot of 80 uL. sample was transferred o a sample plate and mixed with 80

ul water, then the plate was shook at 800 rpm for 10 min. 1-10 pl of the supernatant was then

mjected for LC-MS/MS analysis under the following conditions:

Instrament: LOMS 6500,
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MS conditions: ESE positive;
Columm: Waters ACQUITY UPLC BEH C18 2. 1x50 mm, 1.7 pm;

Mobile phase A: 0.1% formic acid in water; and

Muobile phase B: 0.1% formic acid in acetonitrile.

Table C. Pharmacokinetic Parameters of Oral Docetaxel

PCT/US2021/053936

Entry Compound AUCou (g h/mL)! T (1) Cox (n/mly
i Control 207 + 144 0.417+0.144 166+ 131
2 Encequidar 698 + 238 0.700 £ 0.274 3164981
methanesulfonic
acid
monchydrate
3 Compound 48 1031 =384 0.600+0.224 540+ 272
4 Compound 16 1350+ 619 3.700 £ 2.95 174 £ 525

U Area under the curve of plasma concentration
“ Time at the maximum plasma concentration
 Maximum plasma concentration

[0013537 The compounds of the instant disclosure {e.g., Compound 48 and Compound 16)

mereased the systemie bioavailability of orally dosed docetaxel by 5-fold and by 6.5-fold,

respectively whereas with encequidar methanesulfonic acid monohydrate a 3 4-fold increase in

the systeric bicavailability of docetaxel was found, as compared to when there was no inlubitor,
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EQUIVALENTS
0013541 The deiails of one or more embodiments of the mvention are set forth in the
accompanying description above. Although any methods and materials similar or equivalent to
those described herein can be used in the practice or testing of the present disclosure, the
preferred methods and materials are now described. Other features, objects, and advantages of
the disclosure will be apparent from the description and from the claims. In the specification and
the appended claims, the singular forms include plural referents unless the context clearly
dictates otherwise. Unless defined otherwise, all technical and scientific terms used herein have
the same meaning as commonly understood by one of ordinary skill in the art to which this
disclosure belongs. All patents and publications cuted in this specification are incorporated by
reference.
0013557 The foregoing description has been presenied only for the purposes of illustration and
1s not intended to himit the invention to the precise form disclosed, but by the claims appended

hereto.
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CLAIMS

1. A compound of Formula (I):

{
or a pharmaceutically acceptable prodrug, solvate, enantiomer, sterecisomer, tautomer, or salt
thereof, wherein:

A 1s Caoio eycloalkyl, 3- to 10-membered heterocycly! comprising 1-4 heteroatoms
selected from N, G, and 8, Ce.10 aryl, or 5~ to 10-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and 8, wherein the cycloalkyl or heterocyely! is optionally
substiteted with oxo;

each Ry and Ry is mdependently H, Crs alkyl, Coss alkenyl, Cog alkynvl, Cils alkoxy,
halogen, ~-CN, -OH, or -NH;y;

each Ry and R4 1s independently H, Cis alkyi, Cos alkenyl, or Cos alkynyl;

each Ry and Rs 15 independently H, (o alkenyl, Cos alkynyl, -0-Cis alkyl, -0-Chs
alkenyl, ~0-Cog alkynyl, ~-C{ORy, ~C{OYOR 1, ~C{OINR 1), ~C{OMNR11-S{O 1R, ~C{OINR 1~
S{O-0ORyy, or -C{OINR11-5{0O)-N{R11 )2, wherein etther Ry or Rs 15 not H;

each Rs and Rs 1s independently H, Cis alkyl, Cos alkenyl, Cos alkynyl, Cauio cycloalkyl,
3- to 13-membered heterocyelyl comprising 1-4 hetercatoms selected from N, O, and §, Ce.10
aryl, 5- to 13-membered hetercaryl comprising 1-4 hetercatoms selected from N, G, and §, or -
C{O)Ry, wherein the alkyl, alkenyl, alkynvl, cycloalkyl, heterocyelyl, arvl, or heteroarvi is
optionally substituted with one or more Ry, or

Rs and R together with the atoms to which they are attached form a 4- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, or 5- to 10-membered
hetercaryl comprising 1-4 heteroatoms selected from N, O, and S, wherein the heterocyclyl or
heteroaryl 1s optionally substituted with one or more Ry;

298



WO 2022/076662 PCT/US2021/053936

each Ry s independently oxg, halogen, -OH, -NH», -CN, -C{G)R 10, -C{OYORy0, -
C{OMN(Ro), Croz atkyl, Cos alkenyl, Cos alkynyl, Cis alkoxy, -NH{Cis allyl), -N{Cis alkyl}s, -
O-(CH }-Rs, -NH~-(CHz)-Rg, Caao cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and §, Ce10 aryl, or 5- to 10-membered hetercaryl comprising
1-4 hetercatoms selected from N, O, and S, wherein the alkyl, alkenyl, altkynvi, cvcleoalkyl,
heterocyclyl, aryl, or heteroary! is optionally substituted with one or more Rig;

Rg s -OH, Cie alkoxy, Cie alkoxy-OH, -NHy, -NH{C1¢ alkyl), -N{Cis alkyl), -SH, -
S{Crs alkyly, Cs.10 cycloalkyl, 3- to 16-membered heterocyclyl comprising 1-4 hetercatoms
selected from N, O, and 5, Cs.10 arvl, or 5~ to 10-membered heteroaryl comprising 1-4
hetercatoms selected from N, O, and §, wherein the alkoxy, alkyl, cycloalkyl, heterocyelyl, aryl
or hetercary! is optionally substituted by one or more Ry;

each Ry 1s ndependently ~(CH)u~(5- to 10-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and 8) or -(CH)u-(Ce-10 aryl), wherein the hetercaryt or arvl s
optionally substituted with one or more halogen, ~-CN, -OH, or -NHy;

each Rup 1s independently halogen, ~-OH, -NH,, -CN, Cis alkyl, Cos alkenyl, Cos alkynyl,
Cre haloalkyl, Csae cyeloalkyl, 3- to 10-membered heterocyelyl comprising 1-4 hetercatoms
selected from N, O, and §, Ce.0 arvl, or 5~ to 10-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and §;

each Ry s independently H, Cis alkyl, Cos alkenyl, or Cog alkyoyl, wherein the alkyl,
alkenyl, or alkyayl is optionally substituted with one or more Cs.o cycloalkyl, 3- to 16-
membered heterocyelyl comprising 1-4 hetercatoms selected from N, 3, and S, Ce.i0 aryl, or 5-
to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, 0, and 8, wherein the
cycloalkyl, heterocyelyl, aryl, or hetercaryl is optionally substituted with one or more Caug
cycloalkvl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Ceuro arvl, 5~ to 16-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and
8, Cig alkyl, Cos alkenyl, (hs alkynyl) oxo, halogen, -CN, -OH, or -NH», or

two R together with the atom to which they are attached form a 4- to 10-membered
heterocyelyl comprising 1-4 heteroatoms selected from N, O, and 8, or 5- to 10-membered
heteroaryl comprising 1-4 hetercatoms selected from N, O, and 8, wherein the heterocyclyl or
heteroarvl 1s optionally substituted with one or more Cr.s alkyl, Crs alkenyl, Crs alkynyl,
halpgen, ~-CN, -OH, or -INH;y;
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each i, m, and p s independently G or 1;
tis 1,2, or3; and
wisQ, 1,2 or3,

wherein Rs and Rs together with the atoms to which they are attached form a heterocyclvl

Ry

(SO E
Lor, g
or heteroarvl, A 15 not phenyl, At , oF Sy #

2. A compound of Formula (I}

Ry

R,

JW}H
N R
o f/’T/\é\% \Mp
s S ’J\N S
Ry

RZ:O\!TI&
o/\@ﬂx
A

Ry O
or a pharmaceutically acceptable prodrug, solvate, enantiomer, sterecisomer, tautomer, or salt

thereof, wherein:

Ry

i 7
Ats S & , Of Y ~ ;

each Ry and Ry 15 independently H, €16 alkyl, Cos alkenyl, Cog alkynyl, Cis alkoxy,
halogen, -CN, ~OH, or -NH»;

each Ry and Ry 1s independently H, T alkyl, Cre alkenyl, or Ca6 alkynyl;

each Ro and Rs is independently H, Cis alkenyl, Cos alkynyi, -0-Cig alkyl, ~0-Css
alkenyl, -0-Cas alkynyl, -C(ORy1, -C{OYOR;, -CLOIN(R 1 b, -CLOINRH-S{ORRy, -C{OINRn-
S{C3-OR1y, or ~COINR1-8{0)-N{R11),, wherein either Rz or Ry is not H;

each Rs and Re 15 independently H, Cie alkyl, Crs alkenvl, Cos alkynyl, Cioio cycloalkyl,
3-to 13-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, Ce10
aryl, 5- to 13-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, or -

300



WO 2022/076662 PCT/US2021/053936

C(O)R7, wherein the alkyl, alkenyl, altkynyl, cycloalkyl, heterocyclyl, aryl, or heteroaryi is
optionally substituted with one or more Ry, or

Rs and R together with the atoms to which they are attached form a 4- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and &, or 5- to 10-membered
heteroarvl comprising 1-4 hetercatoms selected from N, O, and S, wherein the heterocyelyl or
hetercaryl is optionally substituted with one or more Ry;

each Ry s independently oxo, halogen, ~-OH, -NH,, -CN, -C{O)R 10, ~-C{OYORyo, -
C{OMN(Rao), Cis alkyl, Cog alkenyl, Coss alkynyl, Cis alkoxy, -NH{Cis alkyl), -N{Ci¢ alkyl)s, -
O-{CH 3-Re, -NH-{CHz)-Rx, Ca.io cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4
hetercatoms selected from N, O, and S, Ce10 arvi, or 5- to 10-membered hetercarvl comprising
1-4 hetercatoms selected from N, O, and S, wherein the alkyl, alkenyl, alkynyi, cycloalkyi,
heterocyclyl, aryl, or heteroary! is optionally substituted with one or more Ry,

R 15 -OH, Ci6 alkoxy, Crs alkoxy-OH, -NH,, -NH{C1¢ alkyl}, -N{Cj 5 alkyi)h, -SH, -
S{C1s alkyl), Cao cyeloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 hetercatoms
selected from N, G, and 8, Ce.i0 arvl, or 5~ to 10-membered heteroary] comprising 1-4
hetercatoms selected from N, O, and S, wherein the alkoxy, alkyl, cycloalkvl, heterocyclvl, aryl
or heteroaryl is optionally substituted by one or more Ry;

each Ry is independently ~(CHo (5~ to 10-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and 8) or (CH23u-{(Ce.i0 aryl), wheren the hetercaryt or arvl s
optionally substituted with one or more halogen, -CN, -OH, or -NHy;

each Ryp 1s independently halogen, -OH, -NH;, -CON, Cis alkyl, Cos alkenyl, Crs alkynyl,
Ci6 haloalkyl, Caag eycloalkyl, 3- to 10-membered heterocyelyl comprising 1-4 hetercatoms
selected from N, G, and 8, Ce.io aryl, or 5- to 10-membered hetercaryi comprising 1-4
heteroatoms selected from N, O, and S;

each Ru 18 mdependently H, Cis alkyl, Cag alkenyl, or Cog alkynyl, wherein the atkyl,
alkenyl, or alkyny! is optionally substituted with one or more Ca.po cyeloalkyl, 3- to 10-
membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, Ce.10 arvl, or 5-
to 10-membered heteroary! comprising 1-4 hetercatoms selected from N, O, and 8, wherein the
cycloalkyl, heterocyelyl, aryl, or heteroaryl is optionally substituted with one or more Ca.io

cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
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8, Cs.io aryl, 5- o 10-membered hetercarvi comprising 1-4 hetercatoms selected from N, O, and
S, Crs alkyl, Cus alkenyl, Cas alkynyl, oxo, halogen, -CN, -OH, or -NH,, or

two Ry together with the atom to which they are attached form a 4- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and &, or 5- to 10-membered
heteroarvl comprising 1-4 hetercatoms selected from N, O, and S, wherein the heterocyelyl or
hetercaryl is optionally substituted with one or more Ci6 alkyl, Cog alkenyl, Cos alkynyl,
halogen, ~-CN, -OH, or -NH»;

each n, m, and p is independently O or §;

t18 1,2, or3; and

uis 0, 1,2 or 3,

wherein Rs and Re together with the atoms to which they are attached form a

heterocyclyl, A s

3. A compound of Formula ()

6 (1
or a pharmaceutically acceptable prodrug, solvate, enantiomer, stereoisomer, tautomer, or salt
thereof, wherein:
each Ry and Ry 13 mdependently H, )6 alkyi, Cos alkenyl, Cos alkynyl, Crs alkoxy,
halogen, -CN, ~OH, or -NH;z;

each Ry and Ra 13 mdependently H, Cy6 alkyi, Cos alkenyl, or Co alkynyl;
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each Ry and R; is independently H, Cis alkenyl, Cas alkynyi, -C{O)Ry;, -C{OYORyy, -
C{OMNR 1), ~CIOINR -8(0)R 11, -CUOINR -8(0)2-0ORyy, or -C{OINR1-8(0O)-N{Ru1 ),
wherein either Ry or R is not H;

each Rs and Rg 15 independently H, (16 alkyl, Cog alkenvl, Crs alkynyl, Caio cycloalkyl,
3- 10 13-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, Ces.10
aryl, 5- to 13-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, or -
C{O)R,, wherein the alkyl, alkenyl, alkynyl, cyvcloalkyl, heterocyclyl, aryl, or heteroarylis
optionally substituted with one or more Ry, or

Rs and Re together with the atoms to which they are attached form a 4- to 1 0-membered
heterocyclyl comprising 1-4 hetercatoms selected from N, O, and §, or 3- {0 10-membered
heteroarvl comprising 1-4 hetercatoms selected from N, O, and S, wherein the heterocyelyl or
hetercaryl is optionally substituted with one or more Ry,

each R~ 15 independently oxo, halogen, ~-OH, -NH,, -CN, -C{0)Ro, -C{OYORy, -
C{OIN{R10)2, Cros alkyl, Cog alkenyl, Cos alkynyl, Cig alkoxy, -NH{Cis alkyD), -N{Cy5 alkyl)s, -
O-(CHa)-Ra, -NH-{CH2)-Rs, Csoio cyeloalkyl, 3~ to 10-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and S, Ce.i0 aryl, or 5- to 10-membered heteroaryl comprising
1-4 heteroatoms selected from N, O, and 8, wherein the alkyl, alkenyl, alkynyi, cycloalkyl,
heterocyclyl, aryl, or heteroary! is optionally substituted with one or more Rug;

Re 1 -OH, Ci6 alkoxy, Cis alkoxy-OH, -NH,, -NH{C16 alkvl}, -N{Ci alkyl)h, -SH, -
S{C1.6 alkyl), Ciao cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 hetercatoms
selected from N, O, and 8, CTsao aryl, or 5~ to 10-membered hetercaryl comprising 1-4
heteroatoms selected from N, O, and S, wherein the alkoxy, alkyl, cycloalkyl, heterocyclyl, aryl
or heteroaryl is optionally substituted by one or more Re;

each Ry 1s ndependently ~({CHu~(5- to 10-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and 8 or «(CHajo~(Ce.10 aryl), wheren the hetercaryl or aryl 15
optionally substitiited with one or more halogen, -CN, -OH, or -NHz;

each Ruo 18 independently halogen, -OH, -NH:, -ON, Ci alkyl, Cus alkenyl, Co alkynyl,
Ci.s haloalkyl, Csao eycloalkyl, 3« to 10-membered heterocyelyl comprising 1-4 hetercatoms
selected from N, G, and 8, TUs.io aryl, or 5- t¢ 10-membered hetercaryl comprising 1-4

hetercatoms selected from N, O, and §;
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each Ryt 15 independently H, Ci alkvl, Crs alkenyi, or Cas alkynyl, wherein the alkvl,
alkenyl, or alkynyl is optionally substituted with one or more (s i cycloalkyl, 3- to 10-
membered heterocyclyl comprising 1-4 heteroatoms selected from N, G, and 8, Us.io aryl, or 5-
to 10-membered hetercarvi comprising 1-4 heteroatoms selected from N, O, and S, wherein the
cycloalkyl, heterocyclyl, aryl, or heteroaryl 1s optionally substituted with one or more Cago
cycloalkyl, 3- to 10-membered heterocvelyl comprising 1-4 heteroatoms selected from N, O, and
S, Cs.io aryl, 5- to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and
S, Cie alkyl, Cas alkenyl, Cis alkynyl, oxo, halogen, -CN, -OH, or -NH», or

two Ry together with the atom to which they are attached form a 4- 1o 10-membered
heterocyclyl comprising 1-4 hetercatoms selected from N, O, and §, or 3- {0 10-membered
heteroarvl comprising 1-4 hetercatoms selected from N, O, and S, wherein the heterocyelyl or
hetercaryl 1s optionally substituted with one or more Cis alkyl, Cos alkenyl, Cos alkynyl,
halogen, ~-CN, -OH, or -NHz;

each n, m, and p 18 independently O or §;

ts 1,2, or3; and

wis 0, 1,2, or 3,

4. The compound of any one of preceding clairos, wherein each R« and Ry 15 independently H,

Cis alkyl, or -OH.

5. The compound of any one of preceding claims, each Ry and Ry is mdependently H or Cis

alkyl

6. The compound of claim 1 or 2, each Ry and Rs 18 independently -0-Crs alkyl, ~-C{OR, -
C{OMORyy, -CUMN{R 1 ), or -C{OINR-S(O R

7. The compound of any one of preceding claims, each Rs and Ry 18 independently H, Ci¢ alkyl,
Cs.a0 cycloalkyl, 3- to 13-membered heterocyclyl comprising 1-4 hetercatoms selected from N,
O, and 8, Ce.10 aryl, 5- to 13-membered heteroarvl comprising 1-4 heteroatoms selected from N,
0, and 8, or -C(O)R;, wherein the alkyl, cycloalkyl, heterocyclyl, aryl, or hetercaryl is optionally
substituted with one or more Ry,
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& The compound of any one of preceding claims, each Rs and Ry is independently H, Cis alkyl,
Ca.a0 cycloatkyl, 3- to 13-membered heterocyclyl comprising 1-4 hetercatoms selected from N,
O, and S, CTsao arvl, or 5- 10 13-membered heteroaryl comprising 1-4 hetergatoms selected from
N, O, and S, wherein the alkyl, cycloalkyl, heterocyclyl, aryl, or hetercaryl 1s opticnally

substituted with one or more Ry,

9. The compound of any one of preceding claims, each Rs and Rs is independently H, Ci alkyl,
Ci.a0 cycloalkyl, 3- to 13-membered heterocyclyl comprising 1-4 heterocatoms selected from N,
3, and 8, Coo aryl, or 5- to 13-membered heteroaryl comprising 1-4 hetercatoms selected from
N, O, and S, wherein the alkyl, cycloalkyl, heterocyclvl, arvl, or hetercaryl is substituted with

one or more R,

10. The compound of any one of preceding clanus, Rs and Re together with the atoms to which
they are attached forro a 4- to 10~-membered heterocyclyl comprising 1-4 heteroatoms selected
from N, O, and S, or 5- 10 10-membered heteroaryl comprising 1-4 heteroatoms selected from N,

0, and 8§, wherein the heterocyclyvl or heteroaryl is substituted with one or more Ry,

11. The compound of any one of preceding claims, each Ry is independently oxo, halogen, -OH,
~NHa, ~CN, -C{ORy0, Cis alkyl, Coss alkynyl, ~O-(CHeRy, Coao aryl, or 5+ 10 16-membered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, wherein the alkyl, alkynyl,

aryl, or heteroaryl is optionally substituted with one or more Ryq.

12. The compound of any one of preceding clamms, each Ry 1s mdependently oxo, halogen, -0OH,
-NH,, ~CN, ~C{O)Ra0, Cra alkyl, Coes alkynyl, Cis alkoxy, ~O-{(CH3:-Re, Couio aryl, or 5- to 10-
membered heteroaryl comprising -4 heteroatoms selected from N, O, and S, wherem the alloyl

alkynyl aryl, or heteroaryl 1s substituted with one or more Rie.

13. The compound of any one of preceding claims, Ry is -OH, Cis alkoxy, Cis alkoxy-OH, -
NHy, -N{Ci.s alkyl)y, ~8(Cis alkyly, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms
selected from N, O, and S, or 5- to 10-membered heteroaryl comprising 1-4 hetercatoms selected
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from N, O, and S, wherein the alkoxy, alkvl heterocyelyl, or heteroaryl is optionally substituted

by one or more Ro.

14. The compound of any one of preceding claims, Ry is -OH, Cis alkoxy, Cie alkoxy-OH, -
NHy, ~N{Cis alkyl)s, ~8(Cis alkyl}, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms
selected from N, O, and S, or 5- to 10-membered heteroaryl comprising 1-4 heteroatoms selected
from N, O, and 8, wherein the alkoxy, alkyl, heterocyclyl, or heteroarvl is substituted by one or

more Ra.

18. The compound of any one of preceding claims, each Rs is independently ~(CHa)y~(5- to 10-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S) or ~(CHz}u-(Cs 10

aryl}, wherein the heteroaryl or aryl is optionally substituted with one or more halogen or -OH.

16. The compound of any one of preceding claims, each Ry 18 mdependently ~(CHap-(5- to 10-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8) or ~{{CH2}u(Co-10

aryl), wherein the heteroaryl or aryl is substituted with one or more halogen or -OH.

17. The compound of any one of preceding claims, each Rio 15 independently Cis alkyl, Cis
haloalkyl, or S- to 10-membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and

18. The compound of any one of preceding claims, each Ry 18 mdependently H, Cis alkyl
optionally substituted with one or more 3- to 10-membered heterocyelyl comprising 1-4
heteroatoms selected from N, O, and S, Co.io aryl, or 3~ {0 10-membered heteroaryl comprising
1-4 heteroatoms selected from N, O, and S, wherein the heterocyclyl, aryl, or heterocaryl s
optionally substituted with one or more 5+ to I0-membered hetercaryl comprising 1-4

heteroatoms selected from N, O, and §, T alkyl, or oxo.

19. The compound of any one of preceding claims, each Ry 1s independently H, Cis alkyl
optionally substituted with one or more 3- to 10-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and 8, Cs.10 arvi, or 5- to 10-membered hetercaryl comprising
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1-4 heteroatoms selected from N, O, and S, wherein the heterocyclyl) aryl, or heteroaryl is

2

substituted with one or more 5- to 10-membered heteroaryl comprising 1-4 heteroatoms selected

from N, O, and S, Ci.¢ alkyl, or oxo.

20. The compound of any one of preceding claims, each Ry is independently H, Cis alkyl
substituted with one or more 3- to 10-membered heterocyclyl comprising 1-4 hetercatoms
selected from N, O, and S, Ceap arvl, or 5- to 10-membered heterocaryvl comprising 1-4
heteroatoms selected from N, O, and 8, wherein the heterocyclyl, aryl, or heteroaryl is optionally
substituted with one or more 5- to 10-membered hetercarvl comprising 1-4 heteroatoms selected

from N, O, and S, Cis alkyl, or oxo.

21. The compound of any one of preceding clairos, two Ry together with the atom to which they
are attached form a 4- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from
N, O, and 5, optionally substituted with one or more i alkvl, Coe alkenvl, Cre alkyuyl,
halogen, ~-CN, -OH, or -NH:.

22, The compound of any one of preceding claims, two R together with the atom to which they
are attached form a 4- to 10-membered heterocyclyl comprising 1-4 hetercatoms selected from
N, G, and S, substituted with one or more Ci alkyl, Cie alkenyl, Cos alkyoyl, halogen, -CN, -
OH, or -NH;.

23. The compound of any one of preceding claims, each n1s 6.

24. The compound of any one of preceding claims, each nis 1.

25. The compound of any one of preceding claims, each m is 0.

26. The compound of any one of preceding claims, each mis 1.

27. The compound of any one of preceding claims, each p 15 G.
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28. The compound of any one of preceding claims, each pis 1.
29. The compound of any one of preceding claims, wherein either Ry or Ry is not H.

30. The compound of any one of preceding claims, wherein when Rs and Re together with the

=

~s& _N R
Y
atoms to which they are attached form a heterocyclyl or heteroaryl, A is not SN or
RX

31. The compound of claim 1 or 2, wherein the compound ts of Formula (I-a) or (I-b):

Ry

v {f-a}, or
Ry

|
. N\//Rﬁ

xZ

NH

Rz

(t-b})
or a pharmaceutically acceptable prodrug, solvate, enantiomer, stereoisomer, tautomer, or salt

thereof

3
[’
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32. The compound of claim 1 or 2, wherein the compound is of Formula (I-¢}, (I-d), or (I-e):

Rs

{I-e)
or a pharmaceutically acceptable prodrug, solvate, enantiomer, stereoisomer, tautomer, o1 salt

thereof.

33. The compound of claim 1 or 2, wherein the compound is of Formula {(I-a’) or (I-b’}:
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(-b")
or a pharmaceutically acceptable prodrug, solvate, enantiomer, stereoisomer, tautomer, or salt

thereof,

34. The compound of any one of claims 1-3, wherein the compound is of Fornusda (fl-a):

Ry

o /f']/\/ N
RO N " )\
R, s
o ° ‘\j
P 7

or a pharmaceutically acceptable prodrug, solvate, enantiomer, sterecisomer, tautomer, or salt

(ii-a)

thereof.
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35, The compound of any one of ¢claims 1-3, wherein the compound is of Formula (11-a2’):

\[( (3"}

or a pharmaceutically acceptable prodrug, solvate, enantiomer, stereoisomer, tautomer, or salt

thereof.
36. The compounds of any one of claims 1-3, wherein the compound is selected from Table 1.

37. A pharmaceutical composition comprising a compound of any one of claims 1-36, ora
pharmaceutically acceptable prodrug, solvate, enantiomer, steresisomer, tautomer, or salt

thereof, and a pharmaceutically acceptable diluent or carrier.

38. A method of modulating P-glycoprotein activity and/or cytochrore P450 activity,
coraprising contacting a cell with an effective amount of a compound of any one of claims 1-36

or a pharmaceutical corposition of claim 37

39. A method of treating or preventing a disease or disorder disclosed herein in a subject in need
thereof, comprising administering to the subject a therapeutically effective amount of a

compound of any one of clains 1-36 or a pharmaceutical composition of claim 37.

40. A method of treating or preventing a cancer in a subject in need thereof, comprising
administering to the subject a therapeutically effective amount of a compound of any one of

claims 1-36 or a pharmaceutical composition of claim 37.
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41. A compound of any one of claims 1-30 or a pharmaceutical composition of claim 37, for use

i modulating P-glycoprotein activity and/or cytochrome P450 activity.

42. A compound of any one of claims 1-30 or a pharmaceutical composition of claim 37, for use

in treating or preventing a disease or disorder disclosed herein.

43. A compound of any one of claims 1-36 or a pharmaceutical composition of claim 37, for use

in treating or preventing a cancer.

44. Use of a compound of any one of claims 1-36 or a pharmaceutical composition of claim 37,
in the manufacture of a medicament for modulating P-glycoprotein activity and/or cytochrome

P450 activity.

45, Use of a compound of any one of claims 1-36 or a pharmaceutical composition of claim 37,
in the manufacture of a medicament for treating or preventing a disease or disorder disclosed

herein.

46. Use of a compound of any one of claims 1-36 or a pharmaceutical composition of claim 37,

i the manufacture of a medicament for treating or preventing a cancer.



