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(57) Abstract: The present disclosure relates to compounds of Formula (IA); and to their prodrugs, pharmaceutically acceptable salts,
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oped multi-drug resistance).
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ACETAMIDO-PHENYLTETRAZOLE DERIVATIVES AND
METHODS OF USING THE SAME

RELATED APPLICATION
00017 Thus application claims prionty to, and the benefit of, U.S. Provisional Application No.
63/088,788, filed on October 7, 2020, the contents of which s incorporated herein in their

entirety.

FIELD OF THE DISCLOSURE

[0002] The present disclosure relates to acetanudo-phenyitetrazole denivatives which possess P-
glycoprotein modulation activity and/or modulation activity against drug metabolizing enzyme
cytochrome P450 {e.g., CYP3A4 and/or CYP3AS soforms) and are useful the treatment of the
human or animal body. The present disclosure alse relates to processes for the preparation of
these compounds, to pharmaceutical compositions comprising them, and to their uses in the
treatment of disorders in which the expression of P-glycoproten and/or cytochrome P450
isoforms {e.g., CYP3A4 or CYP3AS) 13 modulated (e.g., in a cancer which has developed multi-
drug resistance). The present disclosure also relates to the use of the compounds of the instant
disclosure for improving oral bisavaiuability of therapeutics which are substrates of P-
glvcoprotein and/or cytochrome P450. The present disclosure also relates to the use of the
compounds of the instant disclosure for increasing brain distribution of therapeutics which are

substrates of P-glycoprotein and/or cytochrome P430.

BACKGROUND

100031 Many anticancer agenis {e.g., vinca alkaloid, anthracycline, epipodophilotoxin, paclitaxel,
and docetaxel) become meffective when administered to a patient having multi-drug resistance
{MDR) which has been caused by the presence of overexpressed P-glycoprotein. P-glycoprotein
modulates intracellular accumulation of the administered anticancer agent by pumping the agent
out of the tumor cell. Expression of the drug metabolizing CYP3 A4 protem o breast, colorectal,
esophageal tumors, and Ewing’s sarcoma may curb the mtracellular concentration of anticancer

agents by forming metabolites with reduced antitumor activity. This action of CYP3A4 lunits the
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efficacy of anticancer agenis 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
celis may increase the sensitivity of these cells to anticancer agents.

[0004] P-glycoprotein 1s 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 bicavailability of these substrates. Additionally, the
anticancer agent may also suffer from first pass metabolism by cytochrome P450 enzymes (e.g.,
CYP3A4 and/or CYP3AS isoforms) present in the small intestine as well as i the liver causing
further reduction n their oral bioavailability. Accordingly, there is a need to enhance the
bioavailability of anticancer agends by dual targeting modulation of P-glycoproten and
cytochrome P450 (e.g., CYP3A4 and/or CYP3AS 1soforms) enzymes.

[000S] The localization of P-glycoprotein in 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-glycoprotem at the blood-brain barrier may be beneficial in the treatment of a
number of central nervous system ({ONS) disorders, e.g., a brain tumor such as ghoblastoma.
[0006] The conventional P-glycoprotein modulators, such as verapamil and cyclosporin A, cause
serious adverse effects (e.g., blood pressure dechine and momunity suppression). Thus, several
new P-glycoprotein modulators such as pipendine-2-carboxylate, acnidine, piperazine-2,S-dione,
anthrantbic acid and methanodibenzosuberan derivatives have been developed. However, the
newly mtroduced 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 isoforms)
enzvmes that reduce serious adverse effects, while a) markedly enhancing the broavailability of
the substrates of these enzymes, mcluding anticancer agents, b} overcoming the multi-drug

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

SUMMARY

[0007] In one aspect, the present disclosure provides a compound of Formula (IAY:
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or a pharmaceutically acceptable prodrug, solvate, enantiomer, stereoisomer, tautomer, or salt
thereof, wherein:

A 1s (e cycloalkyl 3- to 14-membered heterocyclyl comprising 1-4 hetercatoms
selected from N, G, and 8§, Us.o aryl, or 5- to 14-membered hetercaryl comprising 1-4
heteroatoms selected from N, O, and 8, wherein the cycloaikyl or heterocyclyl is optionally
substiiuted with oxg;

each Ry and Ry 15 independently H, Cis alkyl, Cos alkenyl, Cos alkynyl, Cis alkoxy,
halogen, -CN, -OH, -NHz, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected
from N, O, and S, or 5- to 10-membered hetercaryl comprising 1-4 heteroatoms selected from N,
O, and §;

Riis H, Crs alkyl, Cos alkenyl, or Cag alkynyl;

each Ro and Rs 15 independently H, Crs alkenyl, Crs alkynyl, -0-Cis alkyl, -0-Cas
alkenyl, ~0-Cas alkynyl, -C(OR1, ~-C{OYOR, ~CIOIN(R 2, -C{OINR11-5{(OnRu1, -C{OINR11-
S{On-ORu, ~-C{OINR1-S(0)-N(R11h, or ~0-(5- 1o 10-membered heteroaryl comprising 1-4
heteroatoros selected from N, O, and K), wherein either Rz or Rs 1s not H, whereimn the -0-Cis
alkyl, -0-~Cos alkenyl, or -0O-Cos alkynyl 1 optionally substituted with Ce.10 aryt or 3- 10 13-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and §;

each Rs and Rs 15 independently H, Crs alkyl, Czs alkenyl, Czs alkynyl, Ca1o cycloalkyv,
3- to 13-membered heterccyclyl comprising 1-4 heteroatoms selected from N, O, and S, Ceao
aryl, 3~ to 13-membered heteroaryl comprising 1-4 heteroatoms selected from N, G, and §, or -
C{ORy, wheremn the alkyl, alkenyl, alkynyl, cycloalkyl, heterocyelyl, aryl, or heteroaryl is
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

heterocyelyl comprising 1-4 heteroatoms selected from N, O, and 8, or 5- to 10-membered
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heterocarvi comprising 1-4 heteroatoms selected from N, &, and S, wherein the heterocyelyl or
heteroaryl 1s optionally substituted with one or more Ry,

each R~ is independently oxo, halogen, -OH, -NHa, -CN, -C{G)Ru, -C{(OYCRuo, -
C{OINRuo0), Crz alkyl, Crs alkenyl, Cos alkynyl, Cie atkoxy, -NH(Cis alkyl), -N{Ci.6 alkyl}s, -
O-(CHap-Ra, -NH-{CH2)-Rs, Cs0 cyeloalkyl, 3- to 10-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and §, Cooie aryl, or 5- to 10-membered hetercaryl comprising
1-4 heteroatoms selected from N, O, and S, wherein the alkyl, alkenyl, alkynyl, alkoxy,
cycloalkyl, heterocyclyl, aryl, or heteroaryl 1s optionally substituted with one or more Ryg;

Rs 15 -OH, Ci6 alkoxy, Cro alkoxy-OH, -NHz, -NH{C16 alkyl), -N{Cis alkyl)p, -SH, -
S{C1 alkyl}, Cs.10 cveloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms
selected from N, O, and 8, Co.10 aryl, or 5- to 10-membered heteroaryl comprising 1-4
hetercatoms selected from N, O, and §, wherein the alkoxy, alkyl, cycloalkyl, heterocyelyl, arvi,
or heteroaryl is optionally substituted by one or more Ro;

each Ry 1s independently -«(CHa}u-(5- to 10-membered heteroaryl comprising 1-4
heteroatorns selected from N, O, and 8) or «(CHzu-(Ce-10 aryl), wheremn the heteroaryl or aryl 15
optionally substituted with one or more halogen, -CN, -OH, or -NHz;

each Rio s independently halogen, ~-OH, -NHz, -CN, Cis alkyl, Cas alkenyl, Co-s alkynyl,
Cr6 haloalkyl, Cs.o cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms
selected from N, O, and §, Cs.10 aryl, or 5~ to 10~-membered hetercaryl comprising 1-4
heteroatoms selected from N, O, and S,

each Ri1 1s independently H, Cie alkyl, Cas alkenyl, or Cos alkynyl, wherem the alkyl,
alkenyl, or alkynyi is optionally substituted with one or more Caao oycloalkyl, 3- to 10-
membered heterocyclyl comprising 1-4 hetercatoms selected from N, O, and S, Ce-10 aryl, or 5-
to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, G, and S, wherein the
cycloalkyl, heterocyclyl, aryl, or heteroaryt 1s optionally substituted with one or more Cs.10
cycloalkyl, 3~ to 10-membered heterocyclyl comprising -4 heteroatoms selected from N, O, and
S, Ce-10 aryl, 5- to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and
8, Cis alkyl, Crs alkenvl, (o alkynyl, oxo, halogen, -CN, -OH, or -NHa, or

two Ry together with the atom to which they are attached form a 4- to 10-membered
heterocvelyl comprising 1-4 hetercatoms selected from N, G, and 8, or 5- to 10-membered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, wherein the heterocyclyl or

4
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heteroarvl is optionally substituted with one or more Cis alkyl, Cos alkenyl, Cos alkynyi,
halogen, -CN, -GH, or -NHz;

each n, m, and p s independently G or 1;

tis 1,2, or 3 and

wis 0, 1,2 or 3,

wherein when Rs and Re together with the atoms to which they are attached form a
heterocvelyl or heteroary! substituted with two Ry and both R7 are -O-methyl, then etther

{a}) one of Rz and R3 15 not ~-O-methyl; or

(b} Rx or Ry 15 5- to 10-membered heteroaryl comprising 1-4 heteroatoms selected from
N, G, and S.

[O008] In one aspect, the present disclosure provides a compound of Formula (I}

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

A ts Caao eycloalkyl, 3- to 14-membered heterocycly] corprising 1-4 hetercatoms
selected from N, O, and §, Cs.10 aryl, or 5~ to 14-membered hetercaryl comprising 1-4
hetercatoms selected from N, O, and S, wherein the cycloalkyl or heterocyelyl 1s optionally
substituted with oxo;

each Rx and Ry 1s mdependently H, Cis alkyl, Czs alkenyl, Cas alkynyl, Cis alkoxy,
halogen, ~-UN, -OH, -NHz, 3- to 10-membered heterocyelyl comprising 1-4 heteroatoms selected
from N, O, and S, or 5~ to 10~-membered hetercaryl comprising 1-4 heteroatoms selected from N,
O, and §;

Ri s H, Crealkyl, Cos alkenyl, or Cas alkynyl;

each Rz and R 15 independently H, (26 alkenvyl, (s alkynyl, -0-Crs alkyl, -0-Cas
alkenyl, -0G-Cae alkynyl, ~-C(ORyy, -C(OYOR s, ~-C{OINRu), -C{OINR1-S{OnR1y, ~-C{O)NRi1-
S{O3-ORun, -C{OINR1-S(Op-N{Rii}, or -0-(5- to 10-membered heteroaryl comprising 1-4

5
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heteroatoms selected from N, O, and 8}, wherein either Ry or Rs 15 not H, wherem the -0-Cis
alkyl -0-Caos alkenyl, or -0-Cas alkynyl is optionally substituted with Cosao aryl or 5- to 13-
membered heteroaryl comprising 1-4 hetercatoms selected from N, O, and S;

each Rs and Re 18 independently H, Cre alkvl, Cos alkenvl, Cre alkvayl, Csoo cycloalkyl,
3- to 13-membered heterocyclyl comprising 1-4 hetercatoms selected from N, G, and 8, Ce-1o
aryl, 5- to 13-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, or -
C{O)Ry, wherein the alkyl alkenyi, alkynyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl is
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
heterocyclvl comprising 1-4 hetercatoms selected from N, O, and S, or 5- to 10-membered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, wherein the heterocyelyl or
hetercaryl 1s optionally substituted with one or more Ry,

each Ry 15 independently oxo, halogen, -OH, -NHz, -CN, -C{O)Ruo, ~-C{(OYORug, -
C{ONRu0), Crs alkyl, Crs alkenyl, Cos alkynyl, Cis alkoxy, -NH(Ci alkyl), -N{Cy.6 alkyl}, -
O-(CH2}-Rs, ~NH-{(CH23-Rs, Cs.10 eycloalkyl, 3~ to 10-membered heterocyelyl comprising 1-4
heteroatoms selected from N, O, and S, Ce.10 aryl, or 5- to 10-membered heteroary! corprising
1-4 hetercatoms selected from N, O, and 8, wherein the alkyl, alkenyl, alkynyl, alkoxy,
cycloalkyl, heterocyelyl, aryl, or heteroaryl is optionally substituted with one or more Ruo;

Rs 15 ~OH, Cis alkoxy, Crs alkoxy-OH, -NHz, -NH{C1.s alkyly, -N{C1.6 alkylh, -SH, -
S{C1s alkyl}, Ts-10 cycloalkyl, 3- to 10-membered heterocyelyl comprising 1-4 heteroatoms
selected from N, O, and §, Csoio aryl, or 5~ to 10~-membered hetercaryl comprising 1-4
heteroatoms selected from N, O, and 8, wherein the alkoxy, alkyl, cycloalkyl, heterocyclyl, aryi,
or heteroaryl 1s optionally substituted by one or more Ro;

gach Re 1s independently ~(CHzn-(5- to 10-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and 8) or «{CHzh~{Co-10 aryl}, wherein the hetercaryl or aryl 13
optionally substituted with one or more halogen, -ON, -OH, or -NH;z;

each Rie 15 independently halogen, -OH, -NHz, -CN, Cis alkyl, Cas alkenyi, Co alkynyl,
Ci-s haloalkvl, Csoo cyclealkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms
selected from N, G, and 8§, Us.o aryl, or 5- to 10-membered hetercaryl comprising 1-4

hetercatoms selected from N, O, and §;
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gach Ru1 is independently H, Cis alkyl, Cas alkenyl, or Cos alkynyl, wheretn the alkyl,
alkenyl, or alkynyi is optionally substituted with one or more (5.0 cycloalkyl, 3- to 10-
membered heterocyclyl comprising 1-4 hetercatoms selected from N, O, and 8§, Usao aryl, or 5-
to 10-membered hetercaryl comprising 1-4 hetercatoms selected from N, O, and S, wherein the
cycloalkyl, heterocyciyl, aryl, or heteroaryl 15 optionally substituted with one or more (3.0
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
8, Cs10 aryl, 5- to 10-membered heteroarvl comprising 1-4 hetercatoms selected from N, O, and
8, Cis alkyl, Cos alkenyl, Cos alkynyl, oxo, halogen, -CN, -OH, or -NH>, or

two Rt together with the atom to which they are attached form a 4- to 10-membered
heterocyclvl comprising 1-4 hetercatoms selected from N, O, and S, or 5- to 10-membered
heteroaryl comprising 1-4 hetercatoms selected from N, O, and S, wherein the heterocyelyl or
heteroaryl is optionally substituted with one or more Cre alkyl, Cre alkenyl, Cas alkyny,
halogen, -CN, -OH, or -NHz;

each n, m, and p 1s independently G or 1;

tis 1,2, 0r3; and

wis 0, 1, 2, or 3,

wherein when Rs and Re together with the atoms to whuch they are attached form a
heterocyclyl or heteroary] substituted with two Ry, then one Ry 1s not -O-methyl

[0009] In one aspect, the present disclosure provides a compound of Formula (I}

Y
Ny m AN IRs
NN@ \Tme
Cs
Rf’&\;m//” ‘N,}F;@ )
Rz O Ry (*59)‘

or a pharmaceotically acceptable prodrug, solvate, enantiomer, sterecisomer, tautomer, or salt

thereof, wherain
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\(55’ O N / x
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Ry

each Ry and Ry 15 mndependently H, Cis alkyl, Cos alkenyl, o alkynyl, Cis alkoxy,
halogen, ~-CN, -OH, ~-NHz, 3- to 10-membered heterocyclvl comprising 1-4 heteroatoms selected
from N, O, and §, or 5 to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N,
O, and S,

Ri1s H, Crs alkyl, Czs alkenyi, or Cos alkynyl;

each R2 and Rs 15 independently H, Czs alkenyl, Cz6 alkynyl, -G-C16 alkyl, ~-0-Czs
alkenyl, -0~ alkynyl, -COR 1, ~C{HOR L, ~-CONR 2, ~CIOINR11-S(0O R, ~-CIONR1-
S{OR-0OR1, ~-C(OINR1-S{01-N{R1: ), or -0-(5- to 1 G-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and K), wherein either Rz or R3 15 not H, wherein the -0G-{16
alkyl, -0-Coe alkenvl, or -O-Cac alkvnyl is optionally substituted with Ceo arvi or 5- 10 13-
membered heteroaryl comprising 1-4 hetercatoms selected from N, O, and §;

each Rs and Rs 1s independently H, Cis alkyl, Cas alkenyl, Cas alkynyl, Csao cycloalkyi,
3- to 13-membered heterccyclvl comprising 1-4 hetercatoms selected from N, O, and S, Ce-i0
aryl, 5-to 13-membered heteroaryl comprising 1-4 heteroatoms selected from N, G, and §, or -
C{OHRy, wherein the alkyl, alkenyl, alkynyl, cycloalkyl heterocyelyl, aryl, or heteroarvi is
optionally substituted with one or more Ry, or

Rs and Rs 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 8, wherein the heterocyclyl or
heteroaryl 15 optionally substituted with one or more Ry;

each Ry 1s independently oxo, halogen, -OH, -NH», -CN, -C{O}Ru, -C{O)ORu0, -
CONRuo), Craalkyl, Cre alkenvl, Cog alkynyl, Cie alkoxy, -NH{Ci.s alkyl}, -N{Ci.6 alkyl}, -
O~-{CH2)}-Rs, -NH-(CH2)-Rs, Cs.a0 cvcloalkyl, 3- to 10-membered heterocyclyl comprising 1-4

heteroatorns selected trom N, O, and 8, Cs10 arvl, or 5- to 10-membered hetercaryl comprising
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1-4 heteroatoms selected from N, O, and S, wherein the alkyl, alkenyl, alkynyl, alkoxy,
cycloalkyl, heterocyclyl, aryl, or heteroarvi 1s opiionally substituied with one or more Rio;

Rs 15 -OH, Crs alkoxy, Cre alkoxy-OH, -NHa, -NH{C16 alkyvh), -N(Cis alkyl}, -SH, -
S{Cis alkyl}, Cs-0 cveloalkyl, 3- to 10-membered heterocyclvl comprising 1-4 heteroatoms
selected from N, O, and S, Ce-10 aryl, or 5- to 10-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and §, wherein the alkoxy, alkyl, cycloalkyl, heterocyelyl, arv,
or hetercaryl 1s optionally substituted by one or more Ry;

each Ry 1s independently -«(CHa}u-(5- to 10-membered heteroaryl comprising 1-4
heteroatomms selected from N, O, and 8} or -(CHu}u-(Co-10 aryl}, wherein the heteroaryl or arvl 1s
optionally substituted with one or more halogen, -CN, -OH, or -NHy;

each R 15 independently halogen, -OH, -NHz, -CN, Cis alkyl, Crs alkenyl, Cos alkynyl,
1o haloalkyl, Csao cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 hetercatoms
selected from N, O, and 8, Co.10 aryl, or 5- to 10-membered heteroaryl comprising 1-4
hetercatoms selected from N, O, and §;

each Ru s independently H, Cis alkyl, Cos alkenyl, or Tz alkynyl, wherein the alkyl,
alkenyl, or alkyny! 1s optionally substituted with one or more Cia0 cycloalkyl, 3- to 10-
membered heterocyelyl comprising 1-4 hetercatoms selected froma N, O, and S, Cea.o aryl, or 5-
to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, wherein the
cycloalkyl, heterocyclyl, aryl, or heteroaryt 1s optionally substituted with one or more Cs.10
cycloalkyl, 3~ to 10-membered heterocyclyl comprising -4 heteroatoms selected from N, O, and
S, Ce-10 aryl, 3- to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and
8, Crs alkyl, Crs alkenyl, o6 alkynvl, oxo, halogen, -CN, -OH, or -NHa, or

two Rur 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 S, or 5- to 10-membered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, wherein the heterocyclyl or
heteroarvl is optionally substituted with one or more Crs alkyl, Czs alkenyl, Cas alkynyi,
halogen, -CN, -GH, or -NHz;

each n, m, and p s independently G or 1;

tis 1,2, or3; and

wis 0, 1,2 or 3,
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wherein when Rs and Rs together with the atoms to which theyv are attached forma
heterocyclyl or hetercaryi substituted with two Ry, then one Ry 18 not -O-methyl.

[0010] In one aspect, the present disclosure provides a compound of Formula (1)

Rgé} }n
@ N AR
§ 5 m A
N.,N‘N/L\:‘y P

G (1),
or a pharmaceutically acceptable prodrug, solvate, enantiomer, sterecisomer, tautomer, or salt
thereof, wherein;

Rx1s H, Cre alkyl, Cus alkenyl, Czs altkynyl, Cig alkoxy, halogen, -CN, ~-OH, -NHg, 3- to
10-membered heterocyelyl comprising 1-4 heteroatoms selected from N, O, and §, or 5-to 10-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and §;

Ri s H, Crealkyl, Cos alkenyl, or Czs alkynyl;

each Rz and Rs 15 independently H, Cas alkenyl, (o6 alkynyl, ~0-Crs alkyl, -0-Chs
alkenyl, -0-Cos alkyoyl, ~-C(OR11, -C{OYOR, ~-C{OIN{Rui )2, ~-C{OINRi1-8{O R, ~-C{O)NRi1-
S{OpR-0ORu, ~-C{OINR11-S(On-N(R11}2, or -0O-(5- to 10~-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and 8}, wherein either R or Rs 18 not H, wherein the -0-Cis
alkyi, -0-Czs alkenyl, or -0-Czs alkynyl 1s optionally substituted with Ceo1o aryl or S- to 13-
membered heteroary! comprising 1-4 hetercatoms selected from N, O, and S,

each Rs and Re 13 independently H, (16 alkyl, Tos alkenyl, Cos alkynyl, Csoro cycloalkyl,
3- to 13-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, Ceao
aryl, 5-to 13-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, or -
C{O)Ry, wherein the alkyl alkenyi, alkynyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl is
optionally substituted with one or more Ry, or

Rs and Re together with the atoms to which they are attached form a 4- to 18-membered
heterocyclvl comprising 1-4 heteroatoms selected from N, &) and §, or 5- to 10-membered
heterocarvi comprising 1-4 heteroatoms selected from N, &, and S, wherein the heterocyelyl or

heteroaryl 1s optionally substituted with one or more Ry,

10
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each R~ is independently oxo, halogen, -OH, -NHa, -CN, -C{G)Ru, -C{(OYCRuo, -
C{OINRuo0), Crz alkyl, Crs alkenyl, Cos alkynyl, Cie atkoxy, -NH(Cis alkyl), -N{Ci.6 alkyl}s, -
O-(CHap-Ra, -NH-{CH2)-Rs, Cs0 cyeloalkyl, 3- to 10-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and §, Cooie aryl, or 5- to 10-membered hetercaryl comprising
1-4 heteroatoms selected from N, O, and S, wherein the alkyl, alkenyl, alkynyl, alkoxy,
cycloalkyl, heterocyclyl, aryl, or heteroarvi 1s opiionally substituied with one or more Rio;

Rs 15 -OH, Crs alkoxy, Cre alkoxy-OH, -NHa, -NH{C16 alkyvh), -N(Cis alkyl}, -SH, -
S{C1 alkyl}, Cs.10 cveloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms
selected from N, O, and 8, Co.10 aryl, or 5- to 10-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and §, wherein the alkoxy, alkyl, cycloalkyl, heterocyelyl, aryl
or heteroaryl is optionally substituted by one or more Ro;

each Ry 1s independently -«(CHa}u-(5- to 10-membered heteroaryl comprising 1-4
heteroatomms selected from N, O, and 8} or -(CHu}u-(Co-10 aryl}, wherein the heteroaryl or arvl 1s
optionally substituted with one or more halogen, -CN, -OH, or -NHy;

each Rio s independently halogen, ~-OH, -NHz, -CN, Cis alkyl, Cas alkenyl, Co-s alkynyl,
Cr6 haloalkyl, Cs.o cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms
selected from N, O, and §, Cs.10 aryl, or 5~ to 10~-membered hetercaryl comprising 1-4
hetercatoms selected from N, G, and S;

each Ru s independently H, Cis alkyl, Cos alkenyl, or Tz alkynyl, wherein the alkyl,
alkenyl, or alkynyi is optionally substituted with one or more Caao oycloalkyl, 3- to 10-
membered heterocyclyl comprising 1-4 hetercatoms selected from N, O, and S, Ce-10 aryl, or 5-
to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, G, and S, wherein the
cycloalkyl, heterocyclyl, aryl, or heteroaryt 1s optionally substituted with one or more Cs.10
cycloalkyl, 3~ to 10-membered heterocyclyl comprising -4 heteroatoms selected from N, O, and
S, Ce-10 aryl, 3- to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and
8, Crs alkyl, Crs alkenyl, o6 alkynvl, oxo, halogen, -CN, -OH, or -NHa, or

two Ry together with the atom to which they are attached form a 4- to 10-membered
heterocvelyl comprising 1-4 hetercatoms selected from N, G, and 8, or 5- to 10-membered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, wherein the heterocyclyl or
heteroarvl is optionally substituted with one or more Cis alkyl, Cos alkenyl, Cos alkynyi,
halogen, -CN, -GH, or -NHz;

11
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each n, m, and p is independently 0 or 1,

tis 1,2, or 3 and

wis 0, 1,2 or 3,

wherein when Rs and Re together with the atoms to which they are attached form a
heterocyclyl or heteroaryl substituted with two Ry, then one R7 1s not -O-methyl

[0011] In one aspect, the present disclosure provides a compound of Formula (JA):

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

A 1s Caao cycloalkyl, 3- to 14-membered heterocyclyl comprising 1-4 heteroatoms
selected from N, O, and 8, Ce.10 aryl, or 5- to 14-membered heteroaryl comprising 1-4
heteroatorns selected trom N, O, and §, wherein the cycloalky! or heterocyclyl is optionally
substituted with oxo;

each Ry and Ry 15 independently H or 5- to 10-membered hetercaryl comprising 1-4
hetercatoms selected from N, G, and S;

Riis H, Crs alkyl, Cos alkenyl, or Cag alkynyl;

each R and Rs 15 mndependently H, -O-Cis alkyl, ~-0-Cas alkenyl, -0-Cas alkynyl, or -O-
{5~ to 10~-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8}, wherein
either Ro or Rs 18 not H, wherein the -0-Cis alkyl, -0-Cowc alkenyl, or -0-Cas alkyuoylis
optionally substituted with Ce.10 aryl or 5~ to 13-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and S,

Rs and Re together with the atoms 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 heteroatoms selected from N, O, and S, wherein the heterocyclyl or
heteroaryl 1s optionally substituted with one or more Ry,

each Ry 15 independently Cis alkoxy; and

12
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each n, m, and p s independently G or 1,

wherein {(a} one of R2 and Rs 1s not -G-methyl; or (b} Rx or Ry 15 5- to 10-memberad
heteroarvl comprising 1-4 hetercatoms selected from N, O, and S
[0012] 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 1-6).
[0013] In one aspect, the present disclosure provides a pharmaceutical composition comprising a
compound of the present disclosure, or a pharmaceutically acceptable prodrug, solvate,
enantiomer, stereoisomer, tautomer, or salt thereof, and a pharmaceutically acceptable diluent or
carrier,
[0014] In one aspect, the present disclosure provides an intermediate as described herein, being
suitable for use i a roethod for preparing a compound as described herein (e.g., the intermediate
15 selected from the itermediates described 1 Exaraples 1-16),
[0015] In one aspect, the present disclosure provides a method of modulating P-glycoproten
activity {e.g., in vitro or in vivo} and/or cytochrome P450 activity {e.g., in vitro ot in vivo),
comprising contacting a cell with an effective amount of a compound of the present disclosure or
a pharmaceutically acceptable prodrug, solvate, enantiomer, stereoisomer, fautomer, or salt
thereof.
[0016] In one aspect, the present disclosure provides a method of treating or preventing a disease
or disorder disclosed heremn 1 a subject in need thereof, comprising admunisiering to the subject
a therapeutically effective amount of a compound of the present disclosure or a pharmaceutically
acceptable prodrug, solvate, enantiomer, stereocisomer, tautomer, or salt thereof, or a
pharmaceutical composition of the present disclosure.
[0017] In one aspect, 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-glvcoprotein activity {e.g., in vitro or in vive) and/or cytochrome P450
activity {e.g., in vitro ot in viva).
[0018] In one aspect, the present disclosure provides a compound of the present disclosure or a
pharmaceutically acceptable prodrug, solvate, enantiomer, sterecisomer, tautomer, or salt thereof

for use n treating or preventing a disease or disorder disclosed heremn.
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[0019] In one aspect, the present disclosure provides use of 3 compound of the present disclosure
or a pharmaceutically acceptable prodrug, solvate, enantiomer, sterecisomer, tautomer, or salt
thereot in the manufacture of a medicament for modulating P-glycoprotein activity {(e.g., in vitro
or in vivo) and/or cytochrome P450 activity {e.g., in vitro or in vive).

00207 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 treating or preventing a disease or disorder
disclosed herein.

[0021] In one aspect, the present disclosure provides a method of preparing a compound of the
present disclosure.

[0022] In one aspect, the present disclosure provides a method of preparing a compound,
comprising one or more steps described herein

[0023] Unless otherwise defined, all technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary skill m the art to which thus disclosure
belongs. In the specification, the singular forms also melude the plural unless the context clearly
dictates otherwise. Although methods and materials sumilar or equivalent to those described
heren can be used in the praciice or testing of the present disclosure, suitable methods and
matenals are described below. All publications, patent applications, patents and other references
mentioned herein are incorporated by reference. The references cited herein are not admuited to
be prior art to the present disclosure. In the case of contlict, the present specification, including
definitions, will control. In addition, the matenals, methods and examples are illustrative 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.

[0024] Other features and advantages of the disclosure will be apparent from the following

detailed description and claims.
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DETAILED DESCRIPTION

Compounds of the Present Disclosure

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

R Ry (1A},
or a pharmaceutically acceptable prodrug, solvate, enantiomer, sterecisomer, tautomer, or salt
thereof, wherein:

A ts Csao cyeloalkyl, 3- to 14-membered heterocyclyl comprising 1-4 hetercatoms
selected from N, O, and 8, Co.10 aryl, or 5- to 14-membered heteroaryl comprising 1-4
hetercatoms selected from N, O, and 8§, wherem the cycloalkyl or heterocycelyl is optionally
substituted with oxo;

each R« and Ry 1s independently H, Crs alkyl, Crs alkenvl, Crs alkynyl, Cis alkoxy,
halogen, -CN, -OH, -NH>, 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 §;

Ri s H, Crealkyl, Cos alkenyl, or Czs alkynyl;

each Rz and Rs 15 independently H, Cas alkenyl, (o6 alkynyl, ~0-Crs alkyl, -0-Chs
alkenyl, -0-Cz6 alkyoyl, -C{OR1, -C{OYORL, ~-C{ONRu )2, ~-C{OWNR-S{O Ry, ~-C{OMNR1-
S(OR-0ORui, ~COINR11-S{On-N{R11 )z, or -0-~(5- to 10-muembered heteroaryl comprising 1-4
heteroatoms selected from N, O, and S}, wherein either Ro or Rs 18 not H, wherein the -0-Cis
alkyl, -0-Czs alkenyl, or -0-Cz6 alkynyl s optionally substituted with Ce-10 aryl or $- to 13-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S

each Rs and Re 15 independently H, (i alkyl, Cos alkenyl, Cos alkynyl, Csoio cycloalkyl,
3- to 13-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, Ceao
aryl, 5-to 13-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, or -
C(O)Ry, wherem the alkyl, alkenyi, alkynyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl s
optionally substituted with one or more Ry, or
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Rs and Re together with the atoms to which they are attached form a 4- to 18-membered
heterocyclvl comprising 1-4 heteroatoms selected from N, &) and §, or 5- to 10-membered
heterocarvi comprising 1-4 heteroatoms selected from N, &, and S, wherein the heterocyelyl or
heteroaryl 1s optionally substituted with one or more Ry,

each R~ is independently oxo, halogen, -OH, -NHa, -CN, -C{G)Ru, -C{(OYCRuo, -
C{OINRuo0), Crz alkyl, Crs alkenyl, Cos alkynyl, Cie atkoxy, -NH(Cis alkyl), -N{Ci.6 alkyl}s, -
O-(CHap-Ra, -NH-{CH2)-Rs, Cs0 cyeloalkyl, 3- to 10-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and S, Ce.y0 aryl, or 5- to 10-membered heteroary! comprising
1-4 hetercatoms selected from N, O, and S8, wherein the alkyl, alkenyl, alkynyl, alkoxy,
cycloalkyl, heterocyclyl, aryl, or heteroaryl 1s optionally substituted with one or more Ryg;

Rs 15 -OH, Ci6 alkoxy, Cro alkoxy-OH, -NHz, -NH{C16 alkyl), -N{Cis alkyl)p, -SH, -
S{C1 alkyl}, Cs.10 cveloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms
selected from N, O, and 8, Co.10 aryl, or 5- to 10-membered heteroaryl comprising 1-4
hetercatoms selected from N, O, and §, wherein the alkoxy, alkyl, cycloalkyl, heterocyelyl, arvi,
or heteroaryl 1s optionally substituted by one or more Ry,

each Ry 15 independently ~«(CHzu~(5- to 10-membered heteroaryl comprising 1-4
heteroatorns selected from N, O, and 8) or «(CHzu-(Ce-10 aryl), wheremn the heteroaryl or aryl 15
optionally substituted with one or more halogen, -CN, -OH, or -NHz;

each Rio s independently halogen, ~-OH, -NHz, -CN, Cis alkyl, Cas alkenyl, Co-s alkynyl,
Ci-s haloalkyl, Tsaio cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms
selected from N, O, and §, Csoio aryl, or 5~ to 10~-membered hetercaryl comprising 1-4
heteroatoms selected from N, O, and S,

each Ri1 1s independently H, Cie alkyl, Cas alkenyl, or Cos alkynyl, wherem the alkyl,
alkenyl, or alkynyi is optionally substituted with one or more Caao oycloalkyl, 3- to 10-
membered heterocyclyl comprising 1-4 hetercatoms selected from N, O, and S, Ce-10 aryl, or 5-
to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, G, and S, wherein the
cycloalkyl) heterocyelyl, aryl, or heteroarvl is optionally substituted with one or more Csio
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Ce-10 aryl, 5- to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and

8, Cis alkyl, Crs alkenvl, (o alkynyl, oxo, halogen, -CN, -OH, or -NHa, or
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two Rut together with the atom to which they are attached form a 4- to 16-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and §, or 5- to 10-membered
heterocarvi comprising 1-4 heteroatoms selected from N, &, and S, wherein the heterocyelyl or
heteroaryl i1s optionally substituted with one or more (e alkyvl, Cos alkenvl, Cre alkynyl,
halogen, -CN, -OH, or -NHz;

each n, m, and p s independently G or 1

tis 1,2, or 3; and

uis 0, 1,2, or 3,

wherein when Rs and Rs together with the atoms to which they are attached form a
heterocyclyl or heteroary] substituted with two Ry and both Ry are -O-methyl, then either

{a) one of R» and Rs s not -O-methyl; or

{b) R« or Ry 15 5- to 10-membered hetercaryl comprising 1-4 heteroatoms selected from
N, ,and S.
[0026] In one aspect, the present disclosure provides a compound of Formula (I}

RS(;EE )n

[
=N

Fe— Rx
— NR
i W 2%
;TN
Rz R

v {13,
or a pharmaceutically acceptable prodrug, solvate, enantiomer, stereoisomer, tautormer, or salt
thereof, wherein;

A 15 Caao cycloalkyl, 3- to 14-membered heterocyelyl comprising -4 heteroatoms
selected from N, O, and S, Ce.10 aryl, or 5- to 1d-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and §, wherem the cycloalkyl or heterocyclyl 1s optionally
substituted with oxo;

each Ry and Ry 18 independently H, Cre alkyl, Trs alkenyl, (o6 alkynyl, Cis alkoxy,
halogen, -CN, ~-OH, -NHz, 3~ to 10-membered heterocyclyl comprising 1-4 heteroatoms selected
from N, G, and 8, or 5- to 10-membered heteroaryl comprising 1-4 hetercatoms selected from N,
O, and S,

Riis H, Cis alkyl, Cas alkenyl, or Cos alkynyl;
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each R2 and Rs 1s independently H, Cz6 alkenyl, Ca6 alkynyl, -0-Chrs alkyl, -0-Cas
alkenyl, -0-Cre alkynyl, ~-C(O)R1, ~-C{OIORL, -C(OIN{R 2, ~-CIOINR11-S{O R, -CLOINR-
S{OR-0ORi1, -C{OINR-S{OR-N{Ru ), or -0-(5- to 10-membered heteroarvl comprising 1-4
heteroatoms selected from N, O, and §), wherein either Ro or Ra 15 not H, wherein the -0-Chs
alkyl, -0-Crs alkenyl, or -O-Ch alkynyl is optionally sebstituted with Ceao aryl or 5- 15 13-
membered heteroaryl comprising 1-4 hetercatoms selected from N, O, and §;

each Rs and Rs 1s independently H, Cis alkyl, Cas alkenyl, Cas alkynyl, Csao cycloalkyi,
3- to 13-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, Ce.p0
aryl, 5- to 13-membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and S, or -
C{ORy, wherein the alkyl, alkenyl, alkynyl, cycloalkyl, heterocyelyl, aryl, or heteroarvl s
optionally substituted with one or more Ry, or

Rs and R together with the atoms to which they are attached form a 4- to 16-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 15 optionally substituted with one or more Ry,

each R7 1s independently oxo, halogen, -OH, -NHa, -CN, -C{O¥R10, -C{O)}OR, -

COMN{Ruo), Crs alkyl, Crs alkenvl, Cos alkynyl, Cre alkoxy, -NH{C1.s alkyl}, -N{Ci6 alkyl), -

O~-{CH2)}-Rs, -NH-(CH2)-Rs, Cs.a0 cvcloalkyl, 3- to 10-membered heterocyclyl comprising 1-4
heteroatorns selected from N, O, and 8, Ceoro arvl, or 5~ to 10-membered heteroaryl comprising
1-4 hetercatoms selected from N, O, and §, wherein the alkyl, alkenyl, alkynyl, alkoxy,
cycloalkyl, heterocyclyl, aryl, or heteroaryt 1s optionally substituted with one or more Rug;

Rx 13 -OH, Cis alkoxy, Cie alkoxy-OH, -NHz, -NH{Ci6 alkyl}, -N(Cis alkylp, -SH, -
S{C1-6 alkyly, Caio cyeloalkyl, 3~ to 10-membered heterocycelyl comprising 1-4 heteroatoms
selected from N, (3, and S, Ce.10 aryl, or 5- to 10-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and §, wherem the alkoxy, alkyl, cycloalkyl, heterocyelyl, arvl,
or hetercaryl 1s optionally substituted by one or more Ry,

each Ry 15 independently -(CHa)y-(5- to 10-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and 8} or -(CHa}u-{Ce-10 arvl}, wherein the hetercaryl or aryl is
optionally substituted with one or more halogen, -CN, -OH, or -NHa;

each Rio 1s independently halogen, -OH, -NHaz, -CN, Cis alkyl, Cas alkenvi, Cos allynvl,
U6 haloalkyl, Csaw cycloalkyl, 3- to 10-membered heterccyclyvl comprising 1-4 heteroatoms
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selected from N, O, and S, Ce-10 aryl, or 5- to 10-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and §;

each R is independently H, Cis alkyl, Cas alkenyl, or Cas alkynyl, wherein the alkyi,
alkenyl, or alkynyi is optionally substituted with one or more (5.0 cycloalkyl, 3- to 10-
membered heterocyclyl comprising 1-4 hetercatoms selected from N, O, and 8§, Usao aryl, or 5-
to 10-membered hetercaryl comprising 1-4 hetercatoms selected from N, O, and S, wherein the
cycloalkyl, heterocyciyl, aryl, or heteroaryl 15 optionally substituted with one or more (3.0
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Cero aryl, 5- to 10-membered heteroaryl comprising 1-4 hetercatoms selected from N, O, and
8, Cis alkyl, Cos alkenyl, Cos alkynyl, oxo, halogen, -CN, -OH, or -NH>, or

two Rt together with the atom to which they are attached form a 4- to 10-membered
heterocyclvl comprising 1-4 hetercatoms selected from N, O, and S, or 5- to 10-membered
heteroaryl comprising 1-4 hetercatoms selected from N, O, and S, wherein the heterocyelyl or
heteroaryl is optionally substituted with one or more Cre alkyl, Cre alkenyl, Cas alkyny,
halogen, ~CN, -OH, or ~-NHz;

each n, m, and p 18 independently G or 1,

tis 1,2, 0r3; and

wis 0, 1, 2, or 3,

wherein when Rs and Re together with the atoms to whuch they are attached form a
heterocyelyl or heteroary! substituted with two Ry, then one Ry is not -G-methyl.

00271 In one aspect, the present disclosure provides a compound of Formula ('}

NN
=N
= Ry
- -NRy ~
g, © o N
2 Y (')

or a pharmaceotically acceptable prodrug, solvate, enantiomer, sterecisomer, tautomer, or salt

thereof, wherain
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\(55’ O N / x
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each Ry and Ry 15 mndependently H, Cis alkyl, Cos alkenyl, o alkynyl, Cis alkoxy,
halogen, ~-CN, -OH, ~-NHz, 3- to 10-membered heterocyclvl comprising 1-4 heteroatoms selected
from N, O, and §, or 5 to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N,
O, and S,

Ri1s H, Crs alkyl, Czs alkenyi, or Cos alkynyl;

each R2 and Rs 15 independently H, Czs alkenyl, Cz6 alkynyl, -G-C16 alkyl, ~-0-Czs
alkenyl, -0~ alkynyl, -COR 1, ~C{HOR L, ~-CONR 2, ~CIOINR11-S(0O R, ~-CIONR1-
S{OR-0OR1, ~-C(OINR1-S{01-N{R1: ), or -0-(5- to 1 G-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and K), wherein either Rz or R3 15 not H, wherein the -0G-{16
alkyl, -0-Coe alkenvl, or -O-Cac alkvnyl is optionally substituted with Ceo arvi or 5- 10 13-
membered heteroaryl comprising 1-4 hetercatoms selected from N, O, and §;

each Rs and Rs 1s independently H, Cis alkyl, Cas alkenyl, Cas alkynyl, Csao cycloalkyi,
3- to 13-membered heterccyclvl comprising 1-4 hetercatoms selected from N, O, and S, Ce-i0
aryl, 5-to 13-membered heteroaryl comprising 1-4 heteroatoms selected from N, G, and §, or -
C{OHRy, wherein the alkyl, alkenyl, alkynyl, cycloalkyl heterocyelyl, aryl, or heteroarvi is
optionally substituted with one or more Ry, or

Rs and Rs 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 8, wherein the heterocyclyl or
heteroaryl 15 optionally substituted with one or more Ry;

each Ry 1s independently oxo, halogen, -OH, -NH», -CN, -C{O}Ru, -C{O)ORu0, -
CONRuo), Craalkyl, Cre alkenvl, Cog alkynyl, Cie alkoxy, -NH{Ci.s alkyl}, -N{Ci.6 alkyl}, -
O~-{CH2)}-Rs, -NH-(CH2)-Rs, Cs.a0 cvcloalkyl, 3- to 10-membered heterocyclyl comprising 1-4

heteroatorns selected trom N, O, and 8, Cs10 arvl, or 5- to 10-membered hetercaryl comprising
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1-4 heteroatoms selected from N, O, and S, wherein the alkyl, alkenyl, alkynyl, alkoxy,
cycloalkyl, heterocyclyl, aryl, or heteroarvi 1s opiionally substituied with one or more Rio;

Rs 15 -OH, Crs alkoxy, Cre alkoxy-OH, -NHa, -NH{C16 alkyvh), -N(Cis alkyl}, -SH, -
S{Cis alkyl}, Cs-0 cveloalkyl, 3- to 10-membered heterocyclvl comprising 1-4 heteroatoms
selected from N, O, and S, Ce-10 aryl, or 5- to 10-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and §, wherein the alkoxy, alkyl, cycloalkyl, heterocyelyl, arv,
or hetercaryl 1s optionally substituted by one or more Ry;

each Ry 1s independently -«(CHa}u-(5- to 10-membered heteroaryl comprising 1-4
heteroatomms selected from N, O, and 8} or -(CHu}u-(Co-10 aryl}, wherein the heteroaryl or arvl 1s
optionally substituted with one or more halogen, -CN, -OH, or -NHy;

each R 15 independently halogen, -OH, -NHz, -CN, Cis alkyl, Crs alkenyl, Cos alkynyl,
1o haloalkyl, Csao cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 hetercatoms
selected from N, O, and 8, Co.10 aryl, or 5- to 10-membered heteroaryl comprising 1-4
hetercatoms selected from N, O, and §;

each Ru s independently H, Cis alkyl, Cos alkenyl, or Tz alkynyl, wherein the alkyl,
alkenyl, or alkyny! 1s optionally substituted with one or more Cia0 cycloalkyl, 3- to 10-
membered heterocyelyl comprising 1-4 hetercatoms selected froma N, O, and S, Cea.o aryl, or 5-
to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, wherein the
cycloalkyl, heterocyclyl, aryl, or heteroaryt 1s optionally substituted with one or more Cs.10
cycloalkyl, 3~ to 10-membered heterocyclyl comprising -4 heteroatoms selected from N, O, and
S, Ce-10 aryl, 3- to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and
8, Crs alkyl, Crs alkenyl, o6 alkynvl, oxo, halogen, -CN, -OH, or -NHa, or

two Rur 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 S, or 5- to 10-membered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, wherein the heterocyclyl or
heteroarvl is optionally substituted with one or more Crs alkyl, Czs alkenyl, Cas alkynyi,
halogen, -CN, -GH, or -NHz;

each n, m, and p s independently G or 1;

tis 1,2, or3; and

wis 0, 1,2 or 3,
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wherein when Rs and Rs together with the atoms to which theyv are attached forma
heterocyclyl or hetercaryi substituted with two Ry, then one Ry 18 not -O-methyl.

[0028] In one aspect, the present disclosure provides a compound of Formula (1)

Rgé} }n
@ N AR
§ 5 m A
N.,N‘N/L\:‘y P

G (1),
or a pharmaceutically acceptable prodrug, solvate, enantiomer, sterecisomer, tautomer, or salt
thereof, wherein;

Rx1s H, Cre alkyl, Cus alkenyl, Czs altkynyl, Cig alkoxy, halogen, -CN, ~-OH, -NHg, 3- to
10-membered heterocyelyl comprising 1-4 heteroatoms selected from N, O, and §, or 5-to 10-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and §;

Ri s H, Crealkyl, Cos alkenyl, or Czs alkynyl;

each Rz and Rs 15 independently H, Cas alkenyl, (o6 alkynyl, ~0-Crs alkyl, -0-Chs
alkenyl, -0-Cos alkyoyl, ~-C(OR11, -C{OYOR, ~-C{OIN{Rui )2, ~-C{OINRi1-8{O R, ~-C{O)NRi1-
S{OpR-0ORu, ~-C{OINR11-S(On-N(R11}2, or -0O-(5- to 10~-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and 8}, wherein either R or Rs 18 not H, wherein the -0-Cis
alkyi, -0-Czs alkenyl, or -0-Czs alkynyl 1s optionally substituted with Ceo1o aryl or S- to 13-
membered heteroary! comprising 1-4 hetercatoms selected from N, O, and S,

each Rs and Re 13 independently H, (16 alkyl, Tos alkenyl, Cos alkynyl, Csoro cycloalkyl,
3- to 13-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, Ceao
aryl, 5-to 13-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, or -
C{O)Ry, wherein the alkyl alkenyi, alkynyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl is
optionally substituted with one or more Ry, or

Rs and Re together with the atoms to which they are attached form a 4- to 18-membered
heterocyclvl comprising 1-4 heteroatoms selected from N, &) and §, or 5- to 10-membered
heterocarvi comprising 1-4 heteroatoms selected from N, &, and S, wherein the heterocyelyl or
heteroaryl 1s optionally substituted with one or more Ry,

lole]
poye
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each R~ is independently oxo, halogen, -OH, -NHa, -CN, -C{G)Ru, -C{(OYCRuo, -
C{OINRuo0), Crz alkyl, Crs alkenyl, Cos alkynyl, Cie atkoxy, -NH(Cis alkyl), -N{Ci.6 alkyl}s, -
O-(CHap-Ra, -NH-{CH2)-Rs, Cs0 cyeloalkyl, 3- to 10-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and §, Cooie aryl, or 5- to 10-membered hetercaryl comprising
1-4 heteroatoms selected from N, O, and S, wherein the alkyl, alkenyl, alkynyl, alkoxy,
cycloalkyl, heterocyclyl, aryl, or heteroarvi 1s opiionally substituied with one or more Rio;

Rs 15 -OH, Crs alkoxy, Cre alkoxy-OH, -NHa, -NH{C16 alkyvh), -N(Cis alkyl}, -SH, -
S{C1 alkyl}, Cs.10 cveloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms
selected from N, O, and 8, Co.10 aryl, or 5- to 10-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and §, wherein the alkoxy, alkyl, cycloalkyl, heterocyelyl, aryl
or heteroaryl is optionally substituted by one or more Ro;

each Ry 1s independently -«(CHa}u-(5- to 10-membered heteroaryl comprising 1-4
heteroatomms selected from N, O, and 8} or -(CHu}u-(Co-10 aryl}, wherein the heteroaryl or arvl 1s
optionally substituted with one or more halogen, -CN, -OH, or -NHy;

each Rio s independently halogen, ~-OH, -NHz, -CN, Cis alkyl, Cas alkenyl, Co-s alkynyl,
Cr6 haloalkyl, Cs.o cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms
selected from N, O, and §, Cs.10 aryl, or 5~ to 10~-membered hetercaryl comprising 1-4
hetercatoms selected from N, G, and S;

each Ru s independently H, Cis alkyl, Cos alkenyl, or Tz alkynyl, wherein the alkyl,
alkenyl, or alkynyi is optionally substituted with one or more Caao oycloalkyl, 3- to 10-
membered heterocyclyl comprising 1-4 hetercatoms selected from N, O, and S, Ce-10 aryl, or 5-
to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, G, and S, wherein the
cycloalkyl, heterocyclyl, aryl, or heteroaryt 1s optionally substituted with one or more Cs.10
cycloalkyl, 3~ to 10-membered heterocyclyl comprising -4 heteroatoms selected from N, O, and
S, Ce-10 aryl, 3- to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and
8, Crs alkyl, Crs alkenyl, o6 alkynvl, oxo, halogen, -CN, -OH, or -NHa, or

two Ry together with the atom to which they are attached form a 4- to 10-membered
heterocvelyl comprising 1-4 hetercatoms selected from N, G, and 8, or 5- to 10-membered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, wherein the heterocyclyl or
heteroarvl is optionally substituted with one or more Cis alkyl, Cos alkenyl, Cos alkynyi,
halogen, -CN, -GH, or -NHz;
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each n, m, and p is independently 0 or 1,

tis 1,2, or 3 and

wis 0, 1,2 or 3,

wherein when Rs and Re together with the atoms to which they are attached form a
heterocyclyl or heteroaryl substituted with two Ry, then one R7 1s not -O-methyl

[0029] In one aspect, the present disclosure provides a compound of Formula (JA):

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

A 1s Caao cycloalkyl, 3- to 14-membered heterocyclyl comprising 1-4 heteroatoms
selected from N, O, and 8, Ce.10 aryl, or 5- to 14-membered heteroaryl comprising 1-4
heteroatorns selected trom N, O, and §, wherein the cycloalky! or heterocyclyl is optionally
substituted with oxo;

each Ry and Ry 15 independently H or 5- to 10-membered hetercaryl comprising 1-4
hetercatoms selected from N, G, and S;

Riis H, Crs alkyl, Cos alkenyl, or Cag alkynyl;

each R and Rs 15 mndependently H, -O-Cis alkyl, ~-0-Cas alkenyl, -0-Cas alkynyl, or -O-
{5~ to 10~-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8}, wherein
either Ro or Rs 18 not H, wherein the -0-Cis alkyl, -0-Cowc alkenyl, or -0-Cas alkyuoylis
optionally substituted with Ce.10 aryl or 5~ to 13-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and S,

Rs and Re together with the atoms 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 heteroatoms selected from N, O, and S, wherein the heterocyclyl or
heteroaryl 1s optionally substituted with one or more Ry,

each Ry 15 independently Cis alkoxy; and
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each n, m, and p s independently G or 1,

wherein {(a} one of R2 and Rs 1s not -G-methyl; or (b} Rx or Ry 15 5- to 10-memberad
heteroarvl comprising 1-4 hetercatoms selected from N, O, and S
00307 It 1s understood that, for a compound of Formula (JA), (13, (U}, (1}, or (IA"), A, B Ry,
Ry, Ko, B3, Rs, Bs, Ry, Re, Re, Ruo, By, 1, m, p, ¢, and u can each be, where applicable, selected
from the groups described herein, and any group described herein for any of A, Ry Ry, Ry, Ry,
Rs, Rz, Rs, Ry, Be, Ro, Rye, Ry, 1, m, p, t, and u can be combined, where applicable, with any
eroup described herein for one or more of the remainder of A, Ry Ry, B1, Ry, B3, Rs, Re, Ry, Ry,
Ro, Rio, Rir, o, m, p, £, and u.
[0031] In some embodiments, a N atom of the compound 1s an N-oxide.

y
A

[0032] In some embaodiments, the N-oxide has the formula % ‘%&@\C or L%:@\g wherein %

indicates attachroent to the compound of Formaula (TIA), (1), (), (), ot (IA™).
|

PV avavy

00337 In some embodiments, the N-oxide has the formula k@\% wherein % mndicates
attachment to the compound of Formula (A}, (1), ('), (I}, or JA).
)

X5
[0034] In some embodiments, the N-oxide has the formula }21&3\%) . wherein % mndicates
attachment to the compound of Formula (14}, (1}, (1), (), or (IA7).
[0035] In some embodiments, A 13 Ca.1o cyeloalkyl, 3~ to 14-membered heterocyclyt comprising
1-4 heteroatoms selected from N, G, and 8, Cs-10 aryl, or 5- to 14-membered heteroaryl
comprising 1-4 heteroatoms selected from N, (0, and S, wherein the cycloalkyl or heterocyclvl s
optionally substituted with oxo.
[0036] In some embodiments, A 15 Cs.10 cveloalkyl, 3- to 14-membered heterocyclyl comprising
1-4 hetercatoms selected from N, G, and 8, (s aryl, or 3- to 14-membered heteroaryi
comprising 1-4 heteroatoms selected from N, O, and &
[0037] In some embodiments, A 1s Us.ro0 cycloalkyl or 3- to 14-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and &, wherein the cycloalkyl or heterocyclyi s
optionally substituted with oxo.
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[0038] In some embodiments, A 15 Cs.10 cyvcloalkyl or 3- to 14-membered heterocyclyi
comprising 1-4 heteroatoms selected from N, §, and S,
0039} In some embodiments, A 15 Cs.o cycloaliyl optionally substituted with oxo.
[0040] In some embodiments, A 1s {3 cveloalkyl In some embodiments, A 1s T4 cycloalkyl. In
some embodiments, A 1s CUs cveloalkyl In some embodiments, A 1s Cs cycloalkyvl In some
embodiments, A 15 Cr cycloalkyl In some embodiments, A 15 Cs cycloalkyl In some
embodiments, A 1s Cs cycloalkyl In some embodiments, A 1s Cio cycloalkyl
[0041] In some embodiments, A 1s Cs cycloalkyl optionally substituted with oxo. In some
emmbodiments, A 1s C4 cycloalky! optionally substituted with oxo. In some embodiments, A 1s (s
cycloalkyl optionally substituted with oxo. In some embodiments, A s Cs cycloalkyl optionally
substituted with oxo. In some embodiments, A 13 C7 cycloalky! optionally substituted with oxo.
In some embodiments, A 15 Cs cycloalkyl optionally substituted with oxo. In some embodiments,
A 1 Co cycloalky! optionally substituted with oxo. In some embaodiments, A 15 Cio cyeloalkyl
optionally substituted with oxo.
[0042] In some embodiments, A 1s Us-Cr monocyclic cycloalkyl In some embodiments, A 1s Cs-
>7 monocyche saturated cycloatkyl In some embodiments, A 15 Us-C7 monocychic partially
saturated cycloalkyl In some embodiments, A s Co-Cio bicyehie cyeloalkyl In some
embodiments, A 15 Co-Cio bicychic saturated cycloalkyl In some embodiments, A 18 C-Cro
bicyclhic partially saturated cycloalkyl In some embodiments, A 15 Ce-Cio polyeychic eycloalkyl
(0043} In some embodiments, A 15 C3-Cr monocyclic eycloalkyl optionally substituted with oxo.
In some embodiments, A 1s U5-C7 monocyclic saturated cycloalkyl optionally substituted with
oxo. In some embodiments, A 15 C3-Cr monocychic partially saturated cveloalkyl optionally
substituted with oxo. In some embodiments, A 15 Co-Cio bicyclic cycloalkyl optionally
substituted with oxo. In some embodiments, A 1s Co-Cho bicyelic saturated cycloalkyl optionally
substituted with oxo. In some embodiments, A s Co-Cio bicychic partially saturated cycloalkyl
optionally substituted with oxo. In some embodiments, A 15 Cs-Cio polycyelic cycloalkyl
optionally substituted with oxo.
[0044] In some embodiments, A is 3~ to 14-membered heterocyclyl comprising 1-4 heteroatoms
selected from N, O, and S.
[0045] In some embodiments, A 1s 3- to 14-membered heterocyelyl comprising 1-4 hetercatoms
selected from N, O, and S, optionally substituted with oxo.
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[0046] In some embodiments, A 15 3- to 10-membered heterocyclyl comprising 1-4 hetercatoms
selected from N, G, and 8.

(0047} In some embodiments, A 15 3- to 10-membered heterocyclyl comprising 1-4 hetercatoms
selected from N, G, and 8, optionally substituted with oxo.

[0048] In some embodimenis, A 15 3-membered heterocyclyl comprising 1 hetercatom selected
from N, O, and S. In some embodiments, A 18 4-membered heterocyclyl comprising 1-2
heteroatorms selected from N, O, and 8. In some embodiments, A is 5-membered heterocyclyl
comprising 1-3 heteroatoms selected from N, O, and S In some embodiments, A is 6-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S. In some embodiments, A is
T-membered heterocyelvl comprising 1-4 heteroatoms selected from N, O, and 8. In some
ernbodiments, A 1s 8-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O,
and 8. In some embodiments, A 15 9-membered heterocyclyl comprising 1-4 heteroatoms
selected from N, O, and 8. In some embodiments, A 1s 10-mernbered heterocyclyl comprising 1-
4 heteroatoms selected from N, O, and 8. To some embodiments, A 1s 1 l-membered heterocyclvl
comprising 1-4 hetercatoms selected from N, G, and 8. In some embodiments, A s 12-
membered heterocyclyl comprising 1-4 hetercatoms selected from N, O, and 8. In some
embodiments, A 18 13-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O,
and 8. In some embodiments, A s 14-membered heterocyclyl comprising 1-4 heteroatoms
selected from N, O, and 5.

[0049] In some embodimenis, A 15 3-membered heterocyclyl comprising 1 hetercatom selected
from N, O, and 5, optionally substituted with oxo. In some embodiments, A 15 4-membered
heterocvelyl comprising 1-2 hetercatoms selected from N, G, and S, optionally substituted with
oxo. In some embodiments, A is S-membered heterocyclyl comprising 1-3 heteroatoms selecied
from N, O, and S, optionally substituted with oxo. In some embodiments, A 13 6-membered
heterocyclvl comprising 1-4 hetercatoms selected from N, O, and S, optionally substituted with
oxo. In some embodiments, A is 7-membered heterocyclyl comprising 1-4 heteroatoms selected
from N, O, and S, optionally substituted with oxo. In some embodiments, A is 8-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, optionally substituted with
oxo. In some embodiments, A is 9-membered heterocyclyl comprising 1-4 heteroatoms selected
from N, O, and 8, optionally substituted with oxo. In some embodiments, A 13 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, optionally substituted with
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oxo. In some embodiments, A is 11-membered heterocyclyl comprising 1-4 heteroatoms
selected from N, G, and 8, optionally substituted with oxo. In some embodimenis, A 15 12-
membered heterocyclyl comprising 1-4 hetercatoms selected from N, O, and §, optionally
substituted with oxo. In some embodiments, A s 13-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and 8, optionally substituted with oxo. In some embodiments, A
is 14-membered heterocyclyl comprising 1-4 heterocatoms selected from N, O, and S, optionally
substituted with oxo.

100507 In some embodiments, A 15 7- to 10-membered bicyclic heterocyclyl comprising 1-4
heteroatoms selected from N, O, and 8.

[0051] In some embodiments, A 15 7- to 10-membered bicychic heterocyclyl comprising 1-4
heteroatoros selected from N, O, and 5, optionally substituted with oxo.

[0052] In some embodiments, A 15 7-membered bicyclic heterocyclyl comprising 1-4
heteroatoros selected from N, Q, and 8. In some embodiments, A 15 8-membered bicyehic
heterocycelyl comprising 1-4 heteroatoms selected from N, O, and 8. In some embodiments, A 1s
S-mewmbered hicychic heterocyclyl comprising 1-4 heteroatoms selected from N, O, and §. In
some embodiments, A 1s 10-membered bicychic heterocyelyl comprising 1-4 heteroatoms
selected from N, O, and 5.

[00S3] In some embodiments, A 13 7-membered bicyclic heterocyclyl comprising 1-4
heteroatoms selected from N, O, and §, optionally substituted with oxo. In some embodiments, A
is &-membered bicyclic heterocyclyl comprising 1-4 hetercatoms selected from N, O, and S,
optionally substituted with oxo. In some embodiments, A 15 9-membered bicyelic heterocyclyl
comprising 1-4 heteroatoms selected from N, &, and S, optionally substituted with oxo. In some
embodiments, A is 10-membered bicyclic heterocyelyl comprising 1-4 heterocatoms selected
from N, O, and S, optionally substituted with oxo.

[0054] In some embodiments, A is 8- to 14-membered polycychic heterocyclyl comprising 1-4
heteroatoms selected from N, O, and 8.

[00SS5] In some embodiments, A is 8- to 14-membered polycychic heterocyclyl comprising 1-4
heteroatoms selected from N, O, and 8, optionally substituted with oxo.

[0056] In some embodiments, A is 8- to 10-membered polycychic heterocyclyl comprising 1-4

heteroatorns selected from N, O, and 8.
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(00571 In some embodiments, A is 8- to 10-membered polyeyclic heterocyelyl comprising 1-4
heteroatoms selected from N, O, and §, optionally substituted with oxo.

[00S8] In some embodiments, A 15 14-membered polycvelic heterocyclyl comprising 1-4
heteroatoms selected from N, O, and S.

[0059] In some embodiments, A 15 14-membered polycvelic heterocyclyl comprising 1-4
hetercatoms selected from N, O, and §, optionally substituted with oxo.

[0060] In some embodiments, A is 14-membered polycycelic heterocyclyl comprising 1-4
hetercatoms selected from N, O, and S, substituted with oxo.

[0061] In some embodiments, A 1s Ce.10 arvl or 5- to 10-membered heteroaryl comprising 1-4
hetercatoms selected from N, G, and S.

[0062] In some embodiments, A 1s Ceo10 aryl. In some emboduments, A 15 Cs-Co aryl. In some
embodiments, A is phenyl

[0063] In some embodiments, A 1s 5- to 14-membered hetercaryl comprising 1-4 heteroatoms
selected fromm N, O, and S,

[0064] In some embodiments, A is 5~ to 10-membered hetercaryl comprising 1-4 heteroatoms
selected from N, O, and S,

[0065] In some embodiments, A is 5-membered hetercaryl comprising 1-4 heteroatoms selected
from N, O, and S. In some embodiments, A 13 6-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and 8. In some embodiments, A 13 7-membered heteroaryl
comprising 1-4 heteroatoms selected from N, &, and 8. In some embodiments, A is 8-membered
heteroaryl comprising 1-4 hetercatoms selected from N, O, and S. In some embodiments, A is 9-
membered heteroary! comprising 1-4 hetercatoms selected from N, O, and S. In some
embodiments, A is 10-membered heteroaryi comprising 1-4 hetercatoms selected from N, O, and
S. In some embodiments, A 15 1 1-membered heteroaryl comprising 1-4 heteroatoms selected
from N, O, and 8. In some embaodiments, A 15 12-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and 8. In some embodiments, A is 13-membered hetercary!
comprising 1-4 heteroatoms selected from N, O, and 8. In some embodiments, A s 14-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8.

[0066] In some embodiments, A 15 9- to 10-membered bicychic hetercaryl comprising 1-4

heteroatorns selected from N, O, and 8.
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(00671 In some embodimenis, A 15 9-membered bicychic hetercary! comprising 1-4 hetercatoms
selected from N, O, and 8. In some embodiments, A 1s 10-membered bicyclic hetercaryl
comprising 1-4 heteroatoms selected from N, O, and §.

[0068] In some embodiments, A is 9- t¢ 10-membered polycyclic hetercaryl comprising 1-4

hetercatoms selected from N, O, and §.
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(00751 In some embodimenis, each Reand Ry 15 independently H, Cis alkyl, Cog alkenyl, Cos
alkynyl, Cie alkoxy, halogen, -CN, -OH, -NHa, 3- to 10-membered heterocyelyl 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.
[0076] In some embodiments, each Reand Ry 1s independently H, Cis alkyl, Coe alkenvi, Cos
alkynyl, Ci alkoxy, halogen, -CN, -OH, or -NH».
[0077] In some embodiments, each Rxand Ry 1s H.
[0078] In some embodiments, each Ry and Ry 15 independently Cig alkyl, Cos alkenyl, Cus
alkyvnyl, Cis alkoxy, halogen, -CN, -OH, -NH>, 3- to 10-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and S, or 5- to 10-membered hetercaryl comprising 1-4
heteroatorns selected from N, O, and 8.
[0079] In some embodiments, each Rx and Ry 15 independently Cis alkyl, Cos alkenyl, Cz
alkynyl, Cis alkoxy, halogen, ~-CN, -OH, or -NHz.
[0080] In some embodiments, each Rx and Ry s independently 3- to 10-membered heterocyclyl
comprising 1-4 hetercatoms selected from N, O, and S, or 5- to 10-membered heterparyl
comprising 1-4 heteroatoms selected from N, O, and §.
[0081] In some embodiments, each Ry and Ry 1s independently H, Cis alkyi, or -OH
[0082] In some embodiments, Ry is H, Cis alkyl, Cos alkenyl, Cos alkynyl, Cre alkoxy, halogen,
~{UN, -OH, -NHa, 3~ to 10-membered heterocyclyl comprising 1-4 hetercatoms selected from N,
(3, and S, or 5- to 10-membered hetercary! comprising 1-4 heteroatoms selected from N, O, and
[0083] In some embodiments, Ry 1s H, Cis alkyl, (o6 altkenyl, Cos alkynyl, Cre alkoxy, halogen,
-(CN, -OH, or -NH:.
[0084] In some embodiments, Rx s H.
[0085] In some embodiments, R« 18 Cis alkyl, Cro alkenyl, Cre alkynyl, Cis alkoxy, halogen, -
CN, -OH, -NH:, 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
S.
[0086] In some embodiments, R« 1s Cis alkyl, Cre alkenyl, Cre alkynyl, Cis alkoxy, halogen, -
N, -OH, or -NH:z.
[0087] In some embodiments, R« 18 Cis alkyl, Cas alkenyl, Cos alkynyl, or Cis alkoxy.
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0088} In some embodiments, Rx is Ci¢ alkyl, Cas alkenyl, or (o alkynyl

[0089] In some embodiments, Ry is Cis alkyl In some embodiments, Ry is methyl. In some
embodiments, Ry is ethyl. In some embodiments, Ry is propyl. In some embodiments, Ry is butyl
In some embodiments, R« 1s pentyl In some embodiments, R« 1s hexyl In some embodiments,
R s isopropyl. In some embodiments, Ry s isobutvl In some embodiments, Ry« 1s isopentyi In
some embodiments, Ry 15 ischexyl. In some embaodiments, Rx 1s sechutyl. In some embodiments,
R« is secpentyl In some embodiments, Rx is sechexyl In some embodiments, Ry s tertbutyl.
[0090] In some embodiments, Rx 1s Cos alkenyl In some embodiments, Rx is Cz alkenyl. In
some embodiments, R« 1s €z alkenyl In some embodiments, Ry 18 C4 alkenyl In some
embodiments, Rx 18 Cs alkenyl In some ernbodiments, Ry 1s Co alkenyl

[0091] In some embodiments, Rx 15 (26 alkynyl In some embodiments, Rx s {2 alkynyl In
some embodiments, Rx 15 T3 alkynyl. In some embodiments, Rx 15 Ca alkynyl. In some
erabodiments, Rx 1s Us alkynyl In some emnbodiments, Rx 15 Co alkynyl.

[0092] In some embodiments, R« 18 Cis alkoxy. In some embodiments, Rx 18 methoxy. In some
embodiments, Ry 1s ethoxy. In some embodiments, Ry 18 propoxy. In some embodiments, Ry 13
butoxy. In some embodiments, Ry is pentoxy. In some embodiments, Ry 1s hexoxy.

{0093] In some embodiments, Ry 1s halogen, -UN, -OH, or -NHz.

[0094] In some embodiments, Ry 1 halogen. In some embodiments, Ry 3 F, Cl, Br, or I In some
embodiments, Ry 1s F, CL or Br. In some emmbodiments, Bx 13 F. In some ernbodiments, Reis CL
in some embodiments, Ry 18 Br. In some embodiments, Ry is L

[0095] In some embodiments, Ry 1s -CN. In some embodiments, Ry 1s -OH. In some
embodiments, Ry is -NHy.

[0096] In some embodiments, Ry 18 3- to 10-membered heterocyciyl comprising 1-4 heteroatoms
selected from N, O, and 8, or 5- to 10-membered hetercary! comprising 1-4 hetercatoms selected
from N, O, and S.

00971 In some embodiments, Rx 15 3- to 10-membered heterocyelyl comprising 1-4 heteroatoms
selected from N, O, and S.

[0098] In some embodiments, Ry 15 3-membered heterocvelyl comprising 1-4 heteroatoms
selected from N, O, and S, In some embodiments, R« 1s 4-membered heterocyclyl comprising 1-4
heteroatorns selected from N, O, and 8. In some embodiments, Rx is 3-membered heterocyclyl
comprising 1-4 heteroators selected from N, O, and 5. Tn some embodiments, R« 1s 6-membered
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heterocvelyl comprising 1-4 hetercatoms selected from N, G, and 8. In some embodiments, Ry is
7-membered heterccyclyl comprising 1-4 heteroatoms selected from N, 3, and S. In some
embodiments, Ry is 8-membered heterocyclyl comprising 1-4 heteroatoms selected from N, G,
and 8. In some embodiments, Rx 15 9-membered heterocyclyl comprising 1-4 hetercatoms
selected from N, (3, and S. In some embodiments, Ry is 10-membered heterocvelyl comprising 1-
4 heteroatoms selected from N, O, and §.
[0099] In some embodiments, Rx 15 5- to 10-membered hetercarvl comprising 1-4 hetercatoms
selected from N, O, and S.
[001001 In some embodiments, Ry 15 S-membered hetercaryl comprising 1-4 heterpatoms
selected froma N, O, and S, In some embodiments, Rx 18 6-membered heteroaryl comprising 1-4
heteroatoros selected from N, Q, and 8. In some embodiments, Ry 1s 7-membered hetercaryl
comprising 1-4 heteroators selected from N, O, and 5. Tn some embodiments, R« is 8-membered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8. In some embodiments, Rx 15 9-
membered heteroary! comprising 1-4 hetercatoms selected fromm N, O, and S. In some
embodiments, Ry 1s 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O,
and 8.
(001011 In some embodiments, each Ry 1s H, Cis alkyl, or -OH.
{00102} In some embodiments, Ry 1s H, Cis alkyl, Cr alkenvl, Coe alkynyl, Cre alkoxy,
halogen, ~-UN, -OH, -NHz, 3- to 10-membered heterocyelyl comprising 1-4 heteroatoms selected
from N, O, and S, or 5- to 10-membered hetercaryl comprising 1-4 heteroatoms selected from N,
O, and 8.
f00103] In some embodiments, Ry 1s H, Cis alkyl, (Cos alkenyl, Cos alkynyl, Cre alkoxy,
halogen, -CN, -GH, or -NHz.
[00104} In some embodiments, Ry s H.
[00105] In some embodiments, Ry 18 Cis alkyl, Cas alkenyl, Cas alkynyl, Crs alkoxy, halogen, -
CN, -OH, -NH:, 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
S.
[00106] In some embodiments, Ry 1s Cis alkyl, Crs alkenyl, Crs alkynyl, Crs alkoxy, halogen, -
N, -OH, or -NH:z.
(00107} In some embodiments, Ry 18 Cre alkyl, Crs alkenyl, Crs alkynyl, or Cis alkoxy.
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[00108] In some embodiments, Ry 1s Ci¢ alkyl, Cos alkenyl, or (a6 alkynyl

(001091 In some embodiments, Ry 1s Cis alkyl In some embodiments, Ry 1s methyl In some
embodiments, Ry is ethyl. In some embodiments, Ry is propyl. In some embodiments, Ry is butyl
In some embodiments, Ry 1s pentyl. In some embodiments, Ry 1s hexyl In some embodiments,
Ry 1s isopropyl. In some embodiments, Ry s isobutvl In some embodiments, Ry 1s isopentyi In
some embodiments, Ry 15 ischexyl. In some embaodiments, Ry 1s sechutyl. In some embodiments,
Ry 1s secpeniyl In some embodiments, Ry is sechexyl In some embodiments, Ry is tertbutyl.
[00110} In some embodiments, Ry 1s Crs alkenyl In some embodiments, Ry is Cr alkenyl. In
some embodiments, Ry 1s €z alkenyl In some embodiments, Ry 18 C4 alkenyl In some
embodiments, Ry 18 Cs alkenyl In some ernbodiments, Ry 1s Co alkenyl

(001117 In some embodiments, Ry 15 Cz alkyoyl In some ernbodiments, Ry 15 €z alkynyl In
some embodiments, Ry 15 Cs alkynyl. In some embodiments, Ry 15 Ca alkynyl. In some
erabodiments, Ry 1s Us alkynyl In some emnbodiments, Ry 15 Co alkynyl.

(00112} In some embodiments, Ry 18 Cie alkoxy. In some embodiments, Ry 15 methoxy. In some
embodiments, Ry 1s ethoxy. In some embodiments, Ry 18 propoxy. In some embodiments, Ry 13
butoxy. In some embodiments, Ry is pentoxy. In some embodiments, Ry 1s hexoxy.

(001131 In some embodiments, Ry 15 halogen, ~-UN, -OH, or -NHz.

[00114] In some embodiments, Ry 1s halogen. In some embodiments, Ry s F, T}, Br, or I In
some embodiments, Ry is F, C1, or Br. In some embodiments, Ry is F. In some embodimenis, Ry
1s C1 In some embodiments, Ry is Br. In some embodiments, Ry is L

(00115} In some embodiments, Ry 15 -CN. In some embodiments, Ry is -OH. In some
embodiments, Ry is -NHz.

(00116} In some embodiments, Ry 15 3- to 10-membered heterocyciyl comprising 1-4
heteroatoms selected from N, O, and 8, or 5- to 10-membered hetercary! comprising 1-4
hetercatoms selected from N, G, and S.

(001171 In some embodiments, Ry 15 3- to 10-membered heterocyclyl comprising 1-4
hetercatoms selected from N, G, and S.

[00118] In some embodiments, Ry 15 3-membered heterocyelyl comprising 1-4 hetercatoms
selected from N, O, and S, In some embodiments, Ry 1s 4-membered heterocyclyl comprising 1-4
heteroatorns selected from N, O, and 8. In some embodiments, Ry is 3-membered heterocyclyl
comprising 1-4 heteroators selected from N, O, and 5. Tn some embodiments, Ry is 6-membered
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heterocvelyl comprising 1-4 hetercatoms selected from N, G, and 8. In some embodiments, Ry s
7-membered heterccyclyl comprising 1-4 heteroatoms selected from N, 3, and S. In some
embodiments, Ry 1s 8-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O,
and 8. In some embodiments, Ry 15 9-membered heterocyclyl comprising 1-4 hetercatoms
selected from N, (3, and S. In some embodiments, Ry is 10-membered heterocyelyl comprising 1-
4 heteroatoms selected from N, O, and §.

[001191 In some embodiments, Ry 15 5- to 10-membered heteroary! comprising 1-4 heteroatoms
selected from N, O, and S.

(001201 In some embodiments, Ry 15 S-membered hetercaryl comprising 1-4 heterpatoms
selected froma N, O, and S, In some embodiments, Ry 18 6-membered heteroaryl comprising 1-4
heteroatoros selected from N, Q, and 8. In some embodiments, Ry 1s 7-membered hetercaryl
comprising 1-4 heteroators selected from N, O, and 5. Tn some embodiments, Ry is 8-membered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8. In some embodiments, Ry 15 9-
membered heteroary! comprising 1-4 hetercatoms selected fromm N, O, and S. In some
embodiments, Ry 1s 10-membered hetercaryl comprising 1-4 heteroatoms selected from N, G,
and 8.

(001211 In some embodiments, each Ry 1s H, Cis alkyl, or -OH.

(001227 In some embodiments, R1 is H, Cis alkyl, Cas alkenvl, or Cae alkynyl

(001231 In some embodiments, Ri s H.

001247 In some embodiments, R is Cie alkyl, Cas alkenyl, or Cre alkynvi.

(001257 In some embodiments, Ry 1s Cis alkyl In some embodiments, Ry 1s methyl In some
embodiments, R s ethyl. In some embodiments, Ry is propyl. In some embodiments, Ry is butyl
In some embodiments, Ri 13 pentyl In some embodiments, R 1s hexyl In some embodiments,
Ry s sopropyl. In some embodiments, Ry is isobutyl In some embodiments, R 1s isopentyl. In
some embodiments, Ry 15 ischexyl. In some embaodiments, Ry 1s sechutyl. In some embodiments,
Ry s secpentyl In some embodiments, Ry is sechexyl In some embodiments, Ry s tertbutyl.
100126} In some embodiments, Ry 1s Crs alkenyl In some embodiments, Ry is Cr alkenyl. In
some embodiments, Ry 1s Cs alkenyl. In some embodiments, Ri1 15 Cs alkenyl In some

embodiments, Ri 1s Us alkenyl. In some embodiments, Ry is Cs alkenyl
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(001277 In some embodiments, R 1s Cze alkynyl. In some embodiments, Ry 18 €z alkvayl. In
some embodiments, R is Cs alkynvl In some embodiments, Ri 1s Uy alkynyl In some
embodiments, Ry 18 Cs alkynyl In some embodiments, Ri is Cs alkynyl

(00128} In some embodiments, each Ry 18 H or Cre alkyl

001297 In some embodiments, each Rz and K3 18 independentiy H, Cre alkenyl, U6 alkynyl, -
0-Cr6 alkyl, -0-Crs alkenyl, -0-Cus alkynyl, -C{OYR, -C{OY0ORL, -C{OIN{Rn )2, -C{(O)NR -
S{OpRyy, ~C{OINR-S{O)-0ORu 1, -COINR-S{O1-N{Ru e, or -0-(5- to 10-membered
hetercaryl comprising 1-4 heteroatoms selected from N, O, and 8}, wherein etther Rz or Rs 1s not
H, wherein the -0-Ci alkyl, -0-Crs alkenvl, or -0-Cas alkynyl 1s optionally substituted with
Ce.10 aryl or 53~ to 13-membered heterocaryl comprising 1-4 heteroatoms selected from N, O, and
S.

(00130} In some embodiments, each Rz and Rs 15 independently H, Crs alkenyl, Cog alkynyl, -
O-Crs alkyl, -0-Cas alkenyl, -0-Ca alkynyl, -C(OR 1y, ~-C(OI0R, -C{OMN(R ), -C{OINR -
S{ORRi1, -C{OINR11-5(On-0ORy, or -C{OINR11-S{OR~-N{R11}z, wherein either Rz or Ra 5 not
H, wheremn the -O-Cis alkyl, ~0-Czs alkenyl, or -0-Cr6 alkynyl 13 optionally substituted with
Ce-10 aryl or 5~ to 13-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and
(001311 In some embodiments, each Rz and R 15 independently H, Cae alkenyl, T alkynyl, -
(-Cis alkyl, -0-Crs alkenyl, ~-0-Cas alkynyl, -C(OWR11, ~C{MOR 1, ~-C(OMN(R 2, ~C{OINR 11~
S{OpRy, -CLOINR-8{Op-0OR;, -C{OINR1:-S{01-N{Ru o, or -0-(5- to 10-membered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8}.

(00132} In some embodiments, each Rz and K3 18 independentiy H, Cre alkenyl, U6 alkynyl, -
0-Cis alkyl, -0-Chr6 alkenyl, -0-Cas alkynyl, -C{O)R1, -CIOYI0RL, -C{OIN(Ru )2, -C(OINR1i-
S{OpRyy, ~C{OINR-S{0)-0Ru1, or ~C{OINR1-S{O)-N{Ri1)2, wherein either Rz or Rs 13 not
H

[00133] In some embodiments, each R» and Rs 15 independently Cag alkenyl, Crs alkynyl, -O-
Cro alkyl, -0-Cas alkenyl, -0-Cro alkyvnyl, -C{OWRy:, -C{OYOR:, -C{ONR D, -C{OMNRu-
S{OpRyy, ~C{OINR-S{O)-0ORu 1, -COINR-S{O1-N{Ru e, or -0-(5- to 10-membered

hetercaryl comprising 1-4 hetercatoms selected from N, O, and 8},
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[00134] In some embodiments, each Ry and Rs 15 independently Cr.6 alkenyl, Cos alkynyl, -O-
Cre alkyl, -0-Cas alkenyl, -0-Cae alkvayl, -C{OR;, -C{OYOR, -C{OIN{R, -C{ONRu-
S{ORRy, -C{OINR-8{0)-0ORu:, or -C{OINR1-8{Op-NRi ).

[00135] In some embodiments, each Rz and Rs s independently -0-Cis alkyl, -C{ORyy, -
C{OYORn, ~C(ON{Rut), or -CIOINR-S(OpRu.

[00136] In some embodiments, etther Rz or Ry 15 not H.

[001371 In some embodiments, Ry 15 not H.

[00138] In some embodiments, R 1s not H.

(001391 In some embodiments, Rz 15 H, Cos alkenyl, Cos alkynyl, -0-Ci alkyl, -0-Cag alkenyl,
-0-Cos alkyoyl, ~COR, -C{OYOR, -COIN(R11)z, -C{OINR1-S{O )R, -C{OYNR1-S{O)2-
QR -C{ONR11-5(0)-N{Ru1 )2, or -0-(5-~ to 10-membered hetercaryl comprising 1-4
heteroatoms selected from N, G, and S}, wherein either R» or R 15 not H, wherein the -0-Ci6
alkyl, -0-Crs alkenyl, or -0-Crs alkynyl s optionally substituted with Ce10 aryl or $- to 13-
membered heteroary! comprising 1-4 hetercatoms selected froma N, O, and S,

(001407 In some embodiments, Rzis H, Cas alkenyl, Cos alkynyl, ~-0-Cre alkyl, -0-{2+ alkeny],
-(3-Coe allynyl, ~CLOR L, -C{OYOR, ~-C{ON(R), ~C{ONR1-S{ORR1, ~-C{ONNR1-S{0 -
ORun, or ~-CONR1-S{Ok-N{Ru1 )z, wherein either Rz or Rs 18 not H, wherein the ~0-Crs alkyl, -
0-Cz alkenyl, or -0-Cas alkynyl is optionally substituted with Ce.10 aryl or 5~ to 13-membered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and S.

(001417 In some embodiments, Ry is H, Cas alkenyl, Cas alkynyl, -0-Cre alkyl, -0-C2s alkenyl,
-(0-Cas alkynyl, -C(O)R1, -CIOYOR, -C{OIN(Ru )z, ~C{OINR11-8{0):Ry, ~C{(OYNR11-8{0 )2~
ORu, ~C{OMNR1-S{O)2-N(Rai )z, or -0-(5- to 10-membered hetercaryl comprising 1-4
heteroatoms selected from N, O, and §).

(00142} In some embodiments, Rz 15 H, Cos alkenyl, Cos alkynyl, -0-Ci alkyl, -0-Cas alkenyl,
-0-Cas alkynyl, -C(O)R, -C{OYOR, -C{OIN(Ru1 )z, -C{OINR1-S{O )Ry, -C{OYNRy-S{O -
ORy, or ~-C{OINR-S{Op-N{Ru )2

(00143} In some embodiments, Ry 1s H.

[00144] In some embodiments, Ry 15 Cus alkenyl, Cog alkynyl, -O-Cre alkyl, -0-Cas alkenyl, -
0-Cz6 alkynyl, -C(O)R1, -C{OYOR:, -C{OIN(Ru1 ), -C{OINR11-S{O R, -C(O)NR11-S{(O -
QR -C{ONR11-5(0)-N{Ru1 )2, or -0-(5-~ to 10-membered hetercaryl comprising 1-4
heteroatoms selected from N, O, and S).
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(001457 In some embodiments, Ry 1s Tz alkenyi, Cre alkynyl, -0-Cig alioyvl, -0-Czs alkenyl, -
3-Ca6 alkynyl, -C{O)R1y, -C{OI0OR G, ~-CIOINRu ), -C{ONR1-S{ORRyy, -C{OINR-8{0Oh-
ORu, or -C(OINRy1-8{Op-NRu )2

(001461 In some embodiments, Rz 1s Crs alkenyl or Cas alkynyl.

(001477 In some embodiments, Ry 1s Cze alkenyl In some embodiments, Rz 1s {7 alkenyl In
some embodiments, Rz 15 Cs alkenyl In some embodiments, Ro 1s Ca alkenyl. In some
embodiments, Ry is s alkenyl. In some embodiments, Ry 1s Cs alkenyl

[00148] In some embodiments, R 1s Crs alkynyl. In some embodiments, Ry 15 €2 alkynyl In
some embodiments, Ro 1s Cs alkynyl In some embodiments, Ru is Cs alkynyl In some
embodiments, B2 18 Cs alkynyl Tn some embodiments, Ro 1s Ce alkynyl

[00149] In some embodiments, Rz 15 -0-Cis alkyl, -0-Cre alkenvl, -0-Cos alkyny], -C(ORy, -
C{OYOR 11, -C{ON(R11 )y, -C(OWNR1-5{O )R, -C(OINR11-5(0):-OR 11, or -C{OINR11-5{O)z-
N{Riip.

(001507 In some embodiments, R 15 -0-Cis alkyl, ~-0-Cars alkenyl, or -0-Cars alkynyl, wherein
the -0-C16 alkyl, -0-Cr6 alkenyl, or -G-Co alkyoyl s optionally substituted with Cea0 arylt or
5-to 13-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S.

[00151] In some embodiments, Rz 15 -0-Cis alkyl, -0-Crs alkenyl, or -0-Czs alkynyl, wheren
the ~-G-Cis alkyl, ~-0-Cas alkenyl, or -0-Cr6 alkynyl 13 optionally substituted with Cso10 aryl.
001521 In some embodiments, Rz 15 -0-Cis alkyl, -0-Crs alkenyl, or -0-Czs alkynyl, wherein
the -0-Cre alkyl, -0-Cas alkenyl, or -0-Cas alkynyl 15 optionally substituted with 5- to 13-
membered hetercaryl comprising 1-4 hetercatoms selected from N, ©, and 8.

(001531 In some embodiments, Ry 15 -0-Cis alkyl, -0-Cre alkenvi, or -0-Cr6 alkynyl, wherein
the -(-Cre alkyl, -0O-Che alkenyl, or -0-Crs altkynyl is substituted with Ce.i0 aryl or 5- to 13-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8.

1001541 In some embodiments, Ry 18 -0-Cis alkyl, -0-Crs alkenyl, or -0-Cars alkynyl, wherein
the -0-Cie alkyl, -0-Cas alkenyl, or -0-Cog alkynyl is substituted with Ceao aryl.

[001557 In some embodiments, Ro 15 -0-Cis alkyl, -0-Cr alkenyl, or -0-Cars alkynyl, wherein
the ~-0-Ce alkyl, -0-Cos alkenyl, or -0-Cu alkynyl 1s substituted with 5- to 13-membered
hetercaryl comprising 1-4 hetercatoms selected from N, O, and 8.

[00136] In some embodiments, Rz 15 -0~Cis alkyl, -0-Cos alkenvl, or -0-Cas alkynyl.
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(001577 In some embodiments, Rz 1s -0-Cis alkyl optionally substituted with Ceo arvi or 5-to
13-membered heteroary! comprising 1-4 heteroatoms selected from N, &, and §.

[00158] In some embodiments, R 1s -0-Cis alky! optionally substituted with Ce.ro aryl.
(001591 In some embodiments, Rz 15 -0-Cie alkyl optionally substituted with phenyl

(001607 In some embodiments, Rz 1s -O-methyl optionally substituted with phenyl.

[00161
00162

i
| In some embodiments, R 1s -0-Chs alkyl substituted with phenyl

1 In some embodiments, Rz 15 -O-methyl substituted with phenyl.

[00163] In some embodiments, Ra 15 -0-Chus alkyl optionally substituted with 5- to 13-membered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8.

[00164] In some embodiments, R 15 -0-Cis alkyl substituted with Ce.i0 aryl or 5- 10 13-
membered heteroaryl comprising 1-4 heteroatoms selected from N, G, and 8.

(001657 In some embodiments, Ro 15 -0-Cis alkyl substituted with Ce.10 aryl.

[00166] In some embodiments, Rz 15 -0-Cie alky! substituted with 3- to 13-membered heteroaryl
comprising 1-4 heteroatorns selected from N, O, and 5.

(001671 In some embodiments, Rz 15 -0-Cis alkyl In some embodiments, Rz 18 ~-O-methyl. In
some embodmments, Rz 15 -O-ethyl. In some embodiments, Rz 18 ~-O-propyl. Insome
embodiments, Rz 15 -O-butyl. In some embodiments, Rz 15 -O-pentyl. In some embodiments, R
1s ~{-hexyl. In some embodiments, Rz 15 -O-isopropyl. Tn some embodiments, Ro 1s -O-isobutyl
In some embodiments, Rz 15 -O~isopentyl. In some embodiments, Bz 13 -O-isohexyl In some
embodiments, Rz is -O-secbutyl. In some embodiments, Rz is -O-secpentyl. In some
embodiments, Rz 1s -O-sechexyl In some embodiments, Ro 15 -O-tertbutyl.

[00168] In some embodiments, Rz 1s -0-Cas alkenyl optionally substituted with Ce.10 aryl or 5-
to 13-membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and S,

(001691 In some embodiments, Rz 15 -0-Cars alkenyl optionally substituted with Ce.i0 aryl
(001707 In some embodiments, Ro 15 -0-Crs alkenyl optionally substituted with 5- to 13-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8.

[00171} In some embodiments, Ry 1s -0-Cus alkenyl substituted with Ceao aryl or 5- to 13-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8.

100172} In some embodiments, Ro 15 -0-Cu.6 alkenyl substituted with Cea aryl.

(001731 In some embodiments, Rz 15 -0-Ch.s alkenyl substituted with 5- to 13-membered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and §.
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001747 In some embodiments, R 15 -(-Cas alkenyl In some embodiments, Rz 15 -0-C7 alkenyl
In some embodiments, Rz 15 -0-Cs alkenyl In some embodiments, Rz 15 -0-Cy alkenyl In some
embodiments, R is -0-Cs alkenyl. In some embodimenis, Ry 15 -0-Co alkenyl

[00175] In some embodiments, Ro 15 -0-Crs alkynyl optionally substituted with Ce.0 aryl or 5-
to 13-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8.

[00176] In some embodiments, Ra 15 -0-Crs alkynyl optionally substituted with Co.0 aryl
(001771 In some embodiments, Rz 15 -0-Chrs alkynyl optionally substituted with 5- to 13-
membered heterocary! comprising 1-4 heteroatoms selected from N, O, and S,

[001781 In some embodiments, Ry 15 -0-Cas alkyny! substituted with Ce10 aryvl or 5-t0 13-
membered heteroary! comprising 1-4 hetercatoms selected froma N, O, and S,

[00179] In some embodiments, Rz 5 ~-0~Cas alkynyl substituted with Ce-10 arvl.

(00180} In some embodiments, Ro 15 -0-Cus alkynyl substituted with S- to 13-membered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and S.

[00181] In some embodiments, Ro 18 -0-Cu6 alkynyl In some embodiments, Rz 15 -0-Ca
alkyayl In some embodiments, Rz 1s ~(-Ca alkynyl In some embodiments, Ro 15 ~0-Cq alkynyl
In some embodiments, Ro 15 -0-Cs alkynyl. In some embodiments, R 15 -G-Cs alkynyl.

[00182] In some embodiments, Rz 15 -C{OR11, -C(CI0OR1, ~-C(ON{R11)2, -C{OINR11-5{O):Ru,
~C{OINR11-5{0)-0OR11, or -C{OINR11-5{Oh-N{R11}2.

[00183] In some embodiments, Rz 15 -C{OR11, -C(OYOR11, or -CLOHN{Ruh.

[00184] In some embodiments, R is -C{OIRi1. In some embodiments, Ro 15 -C{O)ORy 1. In some
embodiments, Ra 15 ~-C{OMWN{Ru.

[00185] In some embodiments, Ry 15 -C{OINRu-8(O R, -C{OINR11-8(0Cp-ORy1, or -
C{OMNR-S{On-N{Ru .

[00186] In some embodiments, Rz 15 -C{OINR1-8(OpRu. In some embodiments, Ra s -
C{ONR-S(OR-0ORuy. In some embodiments, Ry 5 -C{OINR-S(Op-N(Ruih

[001871 In some embodiments, Rz 15 -0-Cis alkyl, -C{ORyy, -C(OYORy, -CION(R}, or -
C{OWNR-S(OnRu

[001881 In some embodiments, Rz 15 -0-(5- to 10-membered heteroaryl comprising 1-4
hetercatoms selected from N, O, and S).

[00189] In some embodiments, Rz 15 -O-{5-membered heteroaryl comprising 1-4 heteroatoms
selected from N, O, and S). In some embodirnents, R2 15 -O-(6-membered heteroaryl comprising

40



WO 2022/076663 PCT/US2021/053937

1-4 hetercatoms selected from N, O, and S). In some embodiments, Ro 1s -0-(7-membered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8}. In some embodiments, R2 15 -
O-{8-membered hetercaryl comprising 1-4 hetercatoms selected from N, G, and §). In some
embodiments, Rz 15 -O-(9-membered heteroaryl comprising 1-4 heteroatoms selected from N, 0,
and §). In some embodiments, Rz is -0-(10-membered hetercaryl comprising 1-4 heteroatoms
selected from N, O, and S).

[00190] In some embodiments, Rz 15 -O-methyl, -O-methyl substituted by phenyl, or -C{ORCHs.
[00191] In some embodiments, Ro 15 -O-methyl or -O-methyl substituted by phenyl.

(001921 In some embodiments, Rs 15 H, Cos alkenyl, Cos alkynyl, -0-Ci alkyl, -0-Cag alkenyl,
-0-Cos alkyoyl, ~COR, -C{OYOR, -COIN(R11)z, -C{OINR1-S{O )R, -C{OYNR1-S{O)2-
QR -C{ONR11-5(0)-N{Ru1 )2, or -0-(5-~ to 10-membered hetercaryl comprising 1-4
heteroatoms selected from N, G, and S}, wherein either R» or R 15 not H, wherein the -0-Ci6
alkyl, -0-Crs alkenyl, or -0-Crs alkynyl s optionally substituted with Ce10 aryl or $- to 13-
membered heteroary! comprising 1-4 hetercatoms selected froma N, O, and S,

(001931 In some embodiments, Ra 15 H, Co alkenyl, Cos alkynyl, ~0-Crs alkyl, -0-Cas alkenyl,
-(3-Coe allynyl, ~CLOR L, -C{OYOR, ~-C{ON(R), ~C{ONR1-S{ORR1, ~-C{ONNR1-S{0 -
ORun, or ~-CONR1-S{Ok-N{Ru1 )z, wherein either Rz or Rs 18 not H, wherein the ~0-Crs alkyl, -
0-Cz alkenyl, or -0-Cas alkynyl is optionally substituted with Ce.10 aryl or 5~ to 13-membered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and S.

[00194] In some embodiments, Rs is H, Cas alkenyl, Cas alkynyl, -0-Cre alkyl, -0-C2s alkenyl,
-(0-Cas alkynyl, -C(O)R1, -CIOYOR, -C{OIN(Ru )z, ~C{OINR11-8{0):Ry, ~C{(OYNR11-8{0 )2~
ORu, ~C{OMNR1-S{O)2-N(Rai )z, or -0-(5- to 10-membered hetercaryl comprising 1-4
heteroatoms selected from N, O, and §).

[001951 In some embodiments, Rs 15 H, Cos alkenyl, Cos alkynyl, -0-Ci alkyl, -0-Cas alkenyl,
-0-Cas alkynyl, -C(O)R, -C{OYOR, -C{OIN(Ru1 )z, -C{OINR1-S{O )Ry, -C{OYNRy-S{O -
ORy, or ~-C{OINR-S{Op-N{Ru )2

[00196] In some embodiments, Rs 15 H.

[00197] In some embodiments, Rs 15 Cus alkenyl, Cog alkynyl, -O-Cre alkyl, -0-Cas alkenyl, -
0-Cz6 alkynyl, -C(O)R1, -C{OYOR:, -C{OIN(Ru1 ), -C{OINR11-S{O R, -C(O)NR11-S{(O -
QR -C{ONR11-5(0)-N{Ru1 )2, or -0-(5-~ to 10-membered hetercaryl comprising 1-4
heteroatoms selected from N, O, and S).
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(00198} In some embodiments, Rs 1s Cze alkenyi, Cre alkynyl, -0-Cig aliovl, -0-Czs alkenyl, -
3-Ca6 alkynyl, -C{O)R1y, -C{OI0OR G, ~-CIOINRu ), -C{ONR1-S{ORRyy, -C{OINR-8{0Oh-
ORu, or -C(OINRy1-8{Op-NRu )2

(001991 In some embodiments, Rs 1s Crs alkenyl or Cas alkynyl.

002007 In some embodiments, Rs 1s Cze alkenyl In some embodiments, Rs 1s {7 alkenyl In
some embodiments, Ry 15 Cs alkenyl In some embodiments, Rs 1s Ca alkenyl. In some
embodiments, Ry is s alkenyl. In some embodiments, R 1s s alkenyl

1002017 In some embodiments, Rs 1s Crs alkynyl. In some embodiments, Rs 15 €2 alkynyl In
some embodiments, Rs 1s Cs alkynyl In some embodiments, Rs is Ca alkynyl In some
embodiments, B3 18 Cs alkynyl Tn some embodiments, Rs 15 Ce alkynyl

[00202] In some embodiments, Ra 15 -0-Cis alkyl, -0-Cre alkenvl, -0-Cos alkyny], -C(ORy, -
C{OYOR 11, -C{ON(R11 )y, -C(OWNR1-5{O )R, -C(OINR11-5(0):-OR 11, or -C{OINR11-5{O)z-
N{Riip.

(002037 In some embodiments, Rs 15 -0-Cis alkyl, ~-0-Cars alkenyl, or -0-Cars alkynyl, wherein
the -0-C16 alkyl, -0-Cr6 alkenyl, or -G-Co alkyoyl s optionally substituted with Cea0 arylt or
5-to 13-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S.

002041 In some embodiments, Rz 15 -0-Cis alkyl, -0-Crs alkenyl, or -0-Czs alkynyl, wherein
the ~-G-Cis alkyl, ~-0-Cas alkenyl, or -0-Cr6 alkynyl 13 optionally substituted with Cso10 aryl.
(002057 In some embodiments, Ra 18 -0-Cre alkyl, ~0-C2s alkenyl, or -3-Cos alkynyl, wherein
the -0-Cre alkyl, -0-Cas alkenyl, or -0-Cas alkynyl 15 optionally substituted with 5- to 13-
membered hetercaryl comprising 1-4 hetercatoms selected from N, ©, and 8.

00206} In some embodiments, Rs 15 -0-Cis alkyl, -0-Cre alkenvi, or -0-Care alkynyl, wherein
the -(-Cre alkyl, -0O-Che alkenyl, or -0-Crs altkynyl is substituted with Ce.i0 aryl or 5- to 13-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8.

1002077 In some embodiments, Rs 18 -0-Cis alkyl, -0-Cr alkenyl, or -0-Cars alkynyl, wherein
the -0-Cie alkyl, -0-Cas alkenyl, or -0-Cog alkynyl is substituted with Ceao aryl.

100208} In some embodiments, Rs 15 -0-Cis alkyl, -0-Cr alkenyl, or -0-Cars alkynyl, wherein
the ~-0-Ce alkyl, -0-Cos alkenyl, or -0-Cu alkynyl 1s substituted with 5- to 13-membered
hetercaryl comprising 1-4 hetercatoms selected from N, O, and 8.

[00209] In some embodiments, Ru 15 -0~Cis alkyl, -0-Cos alkenvl, or -0-Cus alkynyl
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(002107 In some embodiments, Rs 1s -0-Cis alkyl optionally substituted with Ceo arvi or 5-to
13-membered heteroaryl comprising 1-4 heteroatoms selected from N, &, and 8.

[00211] In some embodiments, Rs 15 -0-Cis alky! optionally substitited with Ce.ro aryl
(00212} In some embodiments, Rs 15 -0-Cie alkyl optionally substituted with phenyl

(002137 In some embodiments, Rs is -O-methyl optionally substituted with phenyl.

100214} In some embodiments, Rs 1s -O-Cis alkyl substituted with phenyl

00215
[00216

1 In some embodiments, R; 15 -O-methyl substituted with phenvyl.

1 In some embodiments, Rs 1s -O-Cr.e alkyl optionally substituted with 5- to 13-membered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8.

1002177 In some embodiments, Rs 15 -0-Cis alkyl substituted with Ce.i0 aryl or 5- 10 13-
membered heteroaryl comprising 1-4 heteroatoms selected from N, G, and 8.

[00218] In some embodiments, Rs 15 -0-Cis alkyl substituted with Ce.10 aryl.

(002197 In some embodiments, Rs 15 -0-Cie alky! substituted with 3- to 13-membered heteroaryl
comprising 1-4 heteroatorns selected from N, O, and 5.

(002201 In some embodiments, Ra 15 -0-Cis alkyl In some embodiments, Rs 18 -O-methyl. In
some embodmments, Rz 15 -O-ethyl. In some embodiments, Rs 18 ~-O-propyl. Insome
embodiments, Ra 15 -O-butyl In some embodiments, Rs 15 -O-pentyl. In some embodiments, Rs3
1s ~{-hexyl In some embodiments, R 1s -O-isopropyl. Tn some embodiments, Rs 1s -O-isobutyl
In some embodiments, Rs 15 -O~isopentyl. In some embodiments, Bs 13 -O-isohexyl In some
embodiments, Rs is -O-secbutyl. In some embodiments, Rz is -O-secpentyl. In some
embodiments, R3 1s -O-sechexyl In some embodiments, Rs 15 -O-tertbutyl.

(002211 In some embodiments, Rs 1s -0-Cas alkenyl optionally substituted with Ce.10 aryl or 5-
to 13-membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and S,

(002221 In some embodiments, Ry 15 -0-Cars alkenyl optionally substituted with Ce.i0 aryl
1002237 In some embodiments, Rs 15 -0-Crs alkenyl optionally substituted with 5- to 13-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8.

1002247 In some embodiments, Rs 1s -0-Cus alkenyl substituted with Ceao aryl or 5- to 13-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8.

1002257 In some embodiments, Rs 1s -0-Cu6 alkenyl substituted with Cea aryl.

[00226] In some embodiments, R 15 -0-Ch.s alkenyl substituted with 5- to 13-membered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and §.
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(002277 In some embodiments, Rs 1s -(-Cas alkenyl In some embodiments, Rs 15 -0-C7 alkenyl
In some embodiments, Rs 15 -0-Cs alkenyl In some embodiments, Rs 15 -0-Cy alkenyl In some
embodiments, Rs is -0-Cs alkenyl. In some embodimenis, Rs 15 -0-Cs alkenyl

[00228] In some embodiments, Rs s -0-Crs alkynyl optionally substituted with Ce.i0 aryl or 5-
to 13-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8.

1002297 In some embodiments, Rs 15 -0-Crs alkynyl optionally substituted with Co.o aryl
002301 In some embodiments, Ry 15 -0-Chrs alkynyl optionally substituted with 5- to 13-
membered heterocary! comprising 1-4 heteroatoms selected from N, O, and S,

(002311 In some embodiments, Ry 15 -0-Cas alkyny! substituted with Ce10 aryl or 5-t0 13-
membered heteroary! comprising 1-4 hetercatoms selected froma N, O, and S,

[00232] In some embodiments, Ra 15 ~0~Cas alkynyl substituted with Ce-10 arvl.

(002337 In some embodiments, Rs 15 -0-Cus alkyny! substituted with S- to 13-membered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and S.

1002347 In some embodiments, Rs 18 -0-Cu6 alkynyl In some embodiments, Ry 15 -0-Ca
alkyuyl In some embodiments, Rs 1s ~(-Ca alkynyl. In some embodiments, Rs 15 ~0-Cq alkynyl
in some embodiments, R3 18 -G-Cs alkynyl. In some embodiments, Rz 15 -0O-Cs alkynyl.

[00235] In some embodiments, Rz 15 -C{O}R11, -C(CI0R1, ~-C(ON{R11)2, -C{OINR11-5{O):Ru,
~C{OINR11-5{0)-0OR11, or -C{OINR11-5{Oh-N{R11}2.

[00236] In some embodiments, Rz 15 -C{OR11, -C(OYOR11, or -CLOHN{Ruh.

(002371 In some embodiments, Rs is -C{OIRi1. In some embodiments, Rs 15 -C{O)ORy 1. In some
embodiments, Rs 15 ~-C{OMWN{Ru .

[00238] In some embodiments, Rs 15 -C{OINRu-8(O R, -C{OINR11-8(0Op-ORy1, or -
C{OMNR-S{On-N{Ru .

[00239] In some embodiments, Ry 15 ~-C{OINR1-8(OpRu. In some embodiments, Rz s -
C{ONR-S(OR-0ORu. In some embodiments, Ry s -C{OINR-S(Op-N(Ruih

002401 In some embodiments, Ry 15 -0-Cis alkyl, -C{ORyy, -C(OYORyy, -CION(R1}, or -
C{OWNR-S(OnRu

[002411 In some embodiments, Ry 15 -0-(5- to 10-membered heteroaryl comprising -4
hetercatoms selected from N, O, and S).

[00242] In some embodiments, Rs 15 -O-{5-membered heteroaryl comprising 1-4 heteroatoms
selected from N, O, and S). In some embodirnents, Rs 15 -0O-(6-membered heteroaryl comprising
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1-4 hetercatoms selected from N, O, and S). In some embodiments, Rs 1s -0-(7-membered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8}. In some embodiments, Rs 15 -
O-{8-membered hetercaryl comprising 1-4 hetercatoms selected from N, G, and §). In some
embodiments, Rz 15 -O-(9-membered heteroaryl comprising 1-4 heteroatoms selected from N, 0,
and §). In some embodiments, Rs is -0-(10-membered hetercaryl comprising 1-4 heteroatoms
selected from N, O, and S).
[00243] In some embodiments, Rs 15 -O-methyl, -O-methyl substituted by phenyl, or -C{ORCHas.
[00244] In some embodiments, Rs 15 -O-methyl or -O-methyl substituted by phenyl.
(002457 In some embodiments, each Rs and Re 15 independently H, Cis alkyl, Ci6 alkenvl, Crs
alkynyl, Cio cycloalkyl, 3~ to 13-membered heterocyclyl comprising 1-4 hetercatoms selected
from N, O, and 8, Cs.10 aryl, 5- to 13-membered hetercarvl comprising 1-4 heteroatoms selected
from N, O, and §, or -C{O)Ry, wherein the alkyl, alkenyl, alkynyl, cycloalkyl, heterocyclyl, arvl,
or heteroaryl 1s 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 heteroatoms selected from N, O, and §, or 5- to 18-membered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, wheremn the heterocyelyl or
heteroaryl 15 optionally substituted with one or more Ry,
(002461 In some embodiments, each Rs and Re 15 independently Cis alkyl, (a6 alkenyl, (os
alkynyl, Csao cycloalkyl, 3- to 13-membered heterocyclyl comprising 1-4 heteroatoms selected
from N, O, and S, Ce-10 aryl, 5- to 13-membered heteroaryl comprising 1-4 heteroatoms selected
from N, G, and 8, or -C{(O}R7, wherein the alkyl, alkenyl, alkynyl, cycloalkyl, heterocyclyl, aryl,
or heteroaryl 1s 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
heterocvelyl comprising 1-4 hetercatoms selected from N, G, and 8, or 5- to 10-membered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, wherein the heterocyclyl or
heteroaryl 15 optionally substituted with one or more R,
1002477 In some embodiments, each Rs and Rs 15 independently H, Ci alkyl, Crs altkenvyl, Crs
alkynyl, Ciao cycloalkyl, 3- to 13-membered heterocyclyl comprising 1-4 heteroatoms selected
from N, O, and S, Ceaio aryl, or 5- to 13-membered hetercaryl comprising 1-4 heteroatoms
selected from N, O, and 8, wherein the alkyl, alkenvl, alkynyl, cycloalkyl, heterocyelyl, arvl, or
heteroaryl 1s optionally substituted with one or more Ry,
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{00248} In some embodiments, each Rs and Re 15 independently H, Cis alkyl, Cas alkenyi, Cre
alkynyl, Cso cycloalkyl, 3- to 13-membered heterocyclyi comprising 1-4 heteroatoms selected
from N, O, and S, Co10 arvl, or 5- to 13-membered hetercaryl comprising 1-4 heteroatoms
selected from N, G, and 8.

002491 In some embodiments, each Rs and Ko 15 independently H.

1002507 In some embodiments, each Rs and Rs 15 independently Ci6 alkyl, Cos alkenyl, Cos
alkynyl, Ciao cycloalkyl, 3- to 13-membered heterocyclyl comprising 1-4 heteroatoms selected
from N, O, and S, Ceaio aryl, or 5- to 13-membered hetercaryl comprising 1-4 heteroatoms
selected from N, O, and 8, wherein the alkyl, alkenvl, alkynyl, cycloalkyl, heterocyelyl, arvl, or
heteroaryl 1s optionally substituted with one or more Ry,

(002517 In some embodiments, each Rs and Rs 18 independently Cis alkyl, Cro alkenyl, Cos
alkynyl, Cio cycloalkyl, 3~ to 13-membered heterocyclyl comprising 1-4 hetercatoms selected
from N, O, and S, Cs.10 aryl, or 5~ to 13~-membered heteroaryl comprising 1-4 heteroatoms
selected fromm N, O, and S,

[00252] In some embodiments, each Rs and Rs 18 independently H, Cis alkyl, Ca-o cycloalkyi,
3- to 13-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, Cs-10
aryl, S-to 13-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, or -
C(O)Ry, wheremn the alkyl, cycloalkyl, heterocyclyl, aryl, or hetercary! 1s optionally substituted
with one or more R7,

(002531 In some embodiments, each Rs and Re 18 independently H, Cie alkyl, Caio cycloalkyl,
3- to 13-membered heterocyelyt comprising 1-4 hetercatoms selfected 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, cycloalkyl, heterocyclyl, arvi, or hetercaryl is optionally substituted with one
or more R,

[00254] In some embodiments, each Rs and Rs 15 independently H, Cis alkyl, Ciao cycloalkyl,
3- to 13-membered heterocyclyl comprising 1-4 hetercatoms selected from N, O, and 8, Ce.io
aryl, or 5- to 13-membered heteroaryl comprising 1-4 heteroatoms selected from N, 0, and S,
wherein the alkyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl is substituted with one or more R7.
1002557 In some embodiments, Rs and Rs 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 §,
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or 5- t¢ 10-membered hetercaryl comprising 1-4 hetercatoms selecied from N, G, and 8§, wherein
the heterocyclyl or heteroary] 1s substituted with one or more Ry,

002561 In some embodiments, Rs is H, Cis alkyl, Crs alkenyl, Crs alkynyl, Csa0 cycloalkyl, 3-
to 13-membered heterocyelyl comprising 1-4 heteroatoms selected from N, O, and 8, Ceao aryl,
or 5- t¢ 13-membered hetercaryl comprising 1-4 hetercatoms selecied from N, G, and 8§, wherein
the alkvl, alkenvl, alkynyl, eycloalkyl, heterocyclyl, arvl, or heteroaryl is optionally substituted
with one or more Ry,

1002571 In some embodiments, Rs 1s H, Cig alkyl, Cz6 alkenyl, Co6 alkynyl, Csa0 cycloalkyl, 3-
to I3-membered heterocyelyl comprising 1-4 hetercatoms selected from N, O, and §, Co.y0 aryl,
or 3~ to 13-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and §.

[O0258] In some embodiments, Ra s H

1002597 In some embodiments, Rs 1s Cre alkyl, Cas alkenyl], Cos alkynyl, Caoio cyeloalkyl, 3- to
13-membered heterocycelyl comprising 1-4 heteroatoms selected from N, O, and S, Ce10 aryl, or
5- 1o 1 3-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, wherein
the alkyl, alkenyl, alkynyl, cycloalkyl, heterocyclyl, arvl, or hetercary! is optionally substituted
with one or more Ry,

002601 In some embodiments, Rs 15 Cis alkyl, Coe alkenyl, Coe allynyl, Csoio cycloalkyl, 3~ to
13-membered heterocyclyl comprising 1-4 heteroatoms selected from N, §, and §, Cs0 aryl, or
5~ to 13-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8.

(002611 In some embodimenis, Rs is Cie alkyl, Cas alkenyl, or a6 alkynvl, wherein the alkyl,
alkenvl, or alkynyl i1s optionally substituted with one or more R7.

(002621 In some embodiments, Rs 15 Cie alkyl optionally substituted with one or more R, In
some embodiments, Rs is methyi optionally substituted with one or more R7. 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 is butyl
optionally substituted with one or more Ry In some embodiments, Rs is pentyl optionally
substituted with one or more Ry, In some embodiments, Rs 15 hexyl optionally substituted with
one or more R7. In some embodiments, Rs ts isopropy! optionally substituted with one or more
R7. In some embodiments, Rs s isobutyl optionally substituted with one or more R7. In some
ernbodiments, Rs ts 1sopenty! optionally substituted with one or more R7. In some embodiments,
Rs 15 1sohexyl optionally substituted with one or more Ry, In some embodiments, Rs 1s sechutyl
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optionally substituted with one or more Ry, In some embodiments, Rs is secpentyl optionally
substituted with one or more R7. In some embodiments, Rs 1s sechexyl optionally substituted
with one or more Ry, In some embodiments, Rs 1s tertbutyl optionally substituted with one or
more R7.

002631 In some embodiments, Rs is Cze alkenyi optionally substituted with one or more Ry, In
some embodiments, Rs 15 C; alkeny] optionally substituted with one or more Ry, In some
embodiments, Rs s s alkenyl optionally substituted with one or more Ry In some
embodiments, Rs 1s (s alkenyl optionally substituted with one or more Ry, In some
embodiments, Rs is s alkenyl optionally substituted with one or more Ry In some
embodiments, Rs s Co alkenyl optionally substituted with one or more R7.

[00264] In some embodiments, Rs 15 Cz alkyoyl optionally substituted with one or more Ry, In
some embodiments, Rs 15 (2 alkynyl optionally substituted with one or more R7. In some
ernbodiments, Rs 1s s alkynyl optionally substituted with one or more Ry, In some
embodiments, Rs 18 Cs alkynyl optionally substituted with one or more Ry In some
embodiments, Rs 1s Us alkynyl optionally substituted with one or more Ry, In some
embodiments, Rs 13 Ce alkyny! optionally substituted with one or more Ry,

[00265] In some embodiments, Rs 15 Cis alkyl, (o6 alkenvl, or Cae alkynyl, wherein the alkyl,
alkenyl, or alkyny! is substituted with one or more Ry,

002661 In some embodiments, Rs 15 Cis alkyl substituted with one or more Ry, In some
embodiments, Rs 1s methyl substituted with one or more Ry, In some embodiments, Rs 1s ethyl
substituted with one or more Ry, In some embodiments, Rs 1s propy! substituted with one or more
Ry, In some embodiments, Rs s butyl substituted with one or more Ro. In some embodiments, Rs
is pentyl substituted with one or more Ry, In some embodiments, Rs is hexyl substituted with one
or more R7. In some embodiments, Rs 18 isopropy! substituted with one or more Ry, In some
embodiments, Rs 1s isobutyl substituted with one or more Ry, In some embodiments, Rs 15
isopenty! substituted with one or more Ry, In some embodiments, Rs 15 ischexyl substituted with
one or more R7. In some embodiments, Rs is secbutyl substituted with one or more Ry, In some
embodiments, Rs is secpentyl substituted with one or more R7. In some embodiments, Rs is
sechexyl substituted with one or more R7. In some embodiments, Rs 1s tertbutyl substituted with

one or more R7.
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(002677 In some embodiments, Rs 15 a6 alkenyi substituted with one or more Ry, In some
embodiments, Rs 1s 2 alkenyl substituted with one or more Rv. In some embodiments, Rs1s (3
alkenyl substituted with one or more R7. In some embodiments, Rs 15 (s alkenyl substituted with
one or more R7. In some embodiments, Rs 1s Cs alkenyl substituted with one or more R7. In some
embodiments, Rs is Cs alkeny! substituted with one or more Ry

100268} In some embodiments, Rs 1s Crs alkynyl substitited with one or more Ry In some
emmbodiments, Rs 1s C2 alkynyl substituted with one or more R7. In some embodiments, Rs 15 (s
alkynyl substituted with one or more R7. In some embodiments, Rs is Ca alkynyl substituted with
one or more R7. In some embodiments, Rs s Cs alkynyl substituted with one or more Ry, In some
embodiments, Rs 13 Co alkyny! substituted with one or more R7.

[00269] In some embodiments, Rs 15 Cis alkyl, Cos alkenyl, or Cre alkynyl, wherein the alkyl,
alkenyl, or alkyny! 1s substituted with one R7.

(002707 In some embodiments, Rs 15 Cie alkyl substituted with one R7. In some embodiments,
Rs 15 methyl substituted with one Ry, In sorme embodiments, Rs i3 ethyl substituted with one Ry,
In some embodiments, Rs 15 propyl substituted with one R, In some embodiments, Rs 13 butyl
substituted with one R7. In some embodiments, Rs 1s pentyl substituted with one R7. In some
embodiments, Rs 15 hexyl substituted with one Ry, In some embodiments, Rs 18 isopropy!
substituted with one R7. In some embodiments, Rs 1s 1sobutyl substitated with one Ry, In some
embodiments, Rs 1s 1sopenty! substituted with one R7. In some embodiments, Rs 18 isohexyl
substituted with one Rv. In some embodiments, Rs 1s secbutyl substituted with one Ry In some
embodiments, Rs 1s secpentyl substituted with one R7. In some embodiments, Rs 1s sechexyl
substituted with one Rv. In some embodiments, Rs 1s tertbuiyl substituted with one Ry,

1002711 In some embodiments, Rs 1s Czs alkenyl substituted with one Ry, In some embodiments,
Rs 15 Cr alkenyl substituted with one Ry, In some embodiments, Rs 15 C3 alkenyl substituted with
one Ry. In some embodiments, Rs 15 Ca alkenyl substituted with one R7. In some embodiments,
Rs 15 Cs alkenyl substituted with one Ry, In some embodiments, Rs 18 Co alkenyl substituted with
one Ry,

[002721 In some embodiments, Rs 15 Cz alkynyl substituted with one Ry, In some embodiments,
Rs 18 2 alkyny! substituted with one R7. In some embodiments, Rs 1s Cs alkynyl substituted with

one R7. In some embodiments, Rs 18 C4 alkyovl substituted with one R7. o some embodiments,
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Rs 15 Cs alkynyl substituted with one Ry, In some embodiments, Rs 1s Co alkynyl substituted with
one Ry,

(002731 In some embodiments, Rs is Cie alkyl, Cas alkenyl, or Cre alkynvl

(002747 In some embodiments, Rs 1s Cis alkyl In some embodiments, Rs 1s methyl In some
embodiments, Rs is ethyl. In some embodiments, Rs is propyl. In some embodiments, Rs is butyl
In some embodiments, Rs is pentyl. In some embodiments, Rs 1s hexyl. In some embodiments,
Rs 1s isopropyl. In some embodiments, Rs is 1sobutyl. In some embodiments, Rs 1s 1sopentyl. In
some embodiments, Rs 15 ischexyl. In some embaodiments, Rs 1s sechutyl. In some embodiments,
Rs 1s secpentyl In some embodiments, Rs is sechexyl In some embodiments, Rs is tertbutyl.
(002757 In some embodiments, Rs 15 Cre alkenyl To some embodiments, Rs is Co alkenyl. In
some embodiments, Rs 18 Cs alkenyl In some embodiments, Rs 15 Ca alkenyl Tn some
embodiments, Rs 18 Cs alkenyl In some ernbodiments, Rs 1s Cs alkenyl

(002761 In some embodiments, Rs 15 Cz alkyoyl In some ernbodiments, Rs s €z alkynyl In
some embodiments, Rs 15 Cs alkynyl. In some embodiments, Rs 15 Ca alkynyl. Tn some
embodiments, Rs 1s s alkynyl In some embodiments, Rs 15 Co alkynyl.

00277] In some embodiments, Rs 18 Caao cycloalkyl, 3- to 13-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and S, Cs-10 arvi, or 5- to 13-membered
heteroarvl comprising 1-4 hetercatoms selected from N, O, and S, wheren the cycloalkyl,
heterocyclyl, aryl, or betercaryl 1s optionally substituted with one or more Ry,

(002781 In some embodiments, Rs 15 Cs.o cycloalkyl, 3- to 13-membered heterocychyl
comprising 1-4 heteroatoms selected from N, O, and S, Ceo arvi, or 5- to 13-membered
heteroarvl comprising 1-4 hetercatoms selected from N, O, and S.

1002791 In some embodiments, Rs 1s Caao cycloalkyl or 3- 10 13-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and S, wherein the cycloalkyl or heterocycelyl is
optionally substituted with one or more R7.

[002801 In some embodiments, Rs 15 Ci0 cycloalkyl or 3- to 13-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and S

[002811 In some embodiments, Rs 15 Cs.p0 eyvcloalkyl optionally substituted with one or more Ry,
[00282] In some embodiments, Rs 1s Cs eycloalkyl optionally substituted with one or more R7. In
some embodiments, Rs 18 Ca cycloalkyl optionally substituted with one or more R7. In some
embodiments, Rs 13 Cs cycloalky! optionally substituted with one or more R7. In some
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embodiments, Rs 1s Co cycloalkyl optionally substituted with one or more R7. In some
embodiments, Rs 1s {7 cycloalioyl optionally substituted with one or more Ry, In some
embodiments, Rs 1s Ce cycloalkyl optionally substituted with one or more R7. In some
embodiments, Rs 1s O cycloalioyl optionally substituted with one or more Ry, In some
embodiments, Rs s Cio cycloalkyl optionally substituted with one or more Ry,

1002831 In some embodiments, Rs 1s C3-C7 monocyclic cycloalkyl optionally substituted with
one or more Ry. In some embodiments, Rs 1s C3-Cr monocyclic saturated cycloalky! optionally
substituted with one or more Ry, In some embodiments, Rs 15 {3-Cr monocvelic partially
saturated cycloalkyl optionally substituted with one or more Ry, In some embodiments, Rs 15 Co-
Cho bicychic eycloalky! optionally substituted with one or more R7. In some erobodiments, Rs s
Co-Cio bicychie saturated cycloalky! optionally substituted with one or more Ry, In some
embodiments, Rs 13 Co-Cro bicychic partially saturated cycloalkyl optionally substituted with one
or more Ry, In some embodiments, Rs 18 Cs-Cio polyeychie cycloalkyl optionally substituted with
one or morg Ry

[00284] In some embodiments, Rs 15 Cao cycloalkyl substituted with one or more Ry,

002851 In some embodiments, Rs 1s T cycloalkyl substituted with one or more Ry, In some
embodiments, Rs 1s s cycloalkyl substituted with one or more Ry, In some embodiments, Rs 18
Cs cycloalkyl substituted with one or more R7. In some embodiments, Rs s Us cycloalkyl
substituted with one or more Ry, In some embodiments, Rs 1s {7 cycloalkyl substituted with one
or more Rv. In some embodiments, Rs is O cyeloalkyl substituted with one or more Ry, In some
embodiments, Rs 1s {o cycloalioyl substituted with one or more Ry, In some embodiments, Rs 8
Cio cycloalkyl substituted with one or more R,

(002861 In some embodiments, Rs 15 C-{7 monocyclic cycloalkyl substituted with one or more
Ry. In some embodiments, Rs is C5-Cr monocyclic saturated cycloalky! substituted with one or
more R7. In some emboduments, Rs 1s C3-Cy monocyclhic partially saturated cycloalkyl substituted
with one or more R7. In some embodiments, Rs 1s Co-Cho bicyclic cycloalkyl substituted with one
or more Ry In some embodiments, Rs is Co-Cio bicyclic saturated cycloalkyl substituted with
one or more Ry, In some embodiments, Rs s Co-Cro hicyclic partially saturated cycloalkyl
substituted with one or more R7. In some embodiments, Rs 15 {s-Cio polycyelic cycloalkyl
substituted with one or more Ry

[00287] In some embodiments, Rs 18 Caao eyvcloalkyl substituted with one Ry,
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[00288] In some embodiments, Rs 1s Cs cycloalkyl substituted with one Ry, In some
embodiments, Rs 1s s cycloalioyl substituted with one Ry, In some embodiments, Rs 1s (s
cycloalkyl substituted with one R7. In some embodiments, Rs 15 Cs cycloalkyl substituted with
one Ry, In some embodiments, Rs 1s O cycloalkyl substituted with one Ry In some
embodiments, Rs s Ce cycloalkyl substituted with one Ry, In some embodiments, Rs 158 Co
cycloalkyl substituted with one Ry, In some embodiments, Rs is Cio cycloalkyl substituted with
one Ry,

[00289] In some embodiments, Rs 1s C3-Cr monocyclic cycloalkyl substituted with one Ry In
some embodiments, Rs 1s C3-Cr monocyclic saturated cycloalkyl substituted with one Ry In
some embodiments, Rs 15 U3-C7 monocycehic partially saturated cycloalkyl substituted with one
R7. In some embodiments, Rs s Co-Cro hicyehic cycloalkyl substituted with one R7. In some
embodiments, Rs 13 Co-Cro bicyclic saturated cycloalkyl substituted with one R7. In some
erobodiments, Rs s Co-Cro bicyehic partially saturated cycloalkyl substituted with one R7. In
some embodiments, Rs 15 Cs-Cio polyevehic cvcloalkyl substituted with one Ry,

(002901 In some embodiments, Rs 15 Csao oycloalkyl

002911 In some embodiments, Rs 1s T cycloalkyl In some embodiments, Rs 1s Ca eycloallyl
In some embodiments, Rs 15 Cs cycloalkyl. In some embodiments, Rs 15 Co eycloalkyl In some
embodiments, Rs 13 Cr cycloalkyl In some embodiments, Rs 18 Cs eycloalkyl In some
embodiments, Rs 1s O cycloalkyl In some embodiments, Rs 15 Cio cycloalkyl

002921 In some embodiments, Rs is C3-Cr monocyclic cycloalkyl In some embodiments, Rs is
{3-C7 monocychic saturated cycloalkyl In some embodiments, Rs 1s C3-Cr monocyclic partially
saturated cycloalkyl In some embodiments, Rs is Cs-Cio bicyelic cycloalkyl In some
embodiments, Rs 15 Co-Co bicyelic saturated cycloalkyl In some embodiments, Rs1s To-Cio
bicyclic partially saturated cycloalkyl In some embodiments, Rs 1s Cs-Cuo polyeyclic cycloalkyl.
1002931 In some embodiments, Rs 1s 3- to 13-membered heterocyclyl comprising 1-4
heteroatorms selected from N, O, and 8, optionally substituted with one or more Ry, 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, Rs 1s 4-membered
heterocyclyl comprising 1-4 hetercatoms selected from N, O, and 8, optionally substituted with
one or more R7. In some embodiments, Rs 1s S-membered heterocyelyl comprising 1-4
heteroatoms selected from N, O, and S, optionally substituted with one or more R7. In some
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embodiments, Rs 1s 6-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O,
and S, optionally substituted with one or more Ry, In some embodiments, Rs 1s 7-membered
heterocvelyl comprising 1-4 heteroatoms selected from N, O, and S, optionally substituted with
one of more R7. In some embodiments, Rs 15 8-membered heterccyclvl comprising 1-4
heteroatoms selected from N, O, and 8, optionally substituted with one or more R7. In some
embodiments, Rs 1s 9-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O,
and S, optionally substituted with one or more Ry, In some embodiments, Rs 1s 10-membered
heterocyclyl comprising 1-4 hetercatoms selected from N, O, and 8, optionally substituted with
one or more Ry, In some embodiments, Rs 1s 11-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and S, optionally substituted with one or more R7. In some
ernbodiments, Rs 1s 12-membered heterocyelyl comprising 1-4 hetercatoms selected from N, O,
and 8, optionally substituted with one or more R7. In some emboduments, Rs 13 13-membered
heterocyelyl comprising 1-4 heteroators selected from N, O, and S, optionally substituted with
one or morg Ry

[00294] In some embodiments, Rs 15 3- to 13-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and S, substituted with one or more R7. In some embodiments,
Rs 1s 3-membered heterocyelyl comprising 1-4 hetercatoms selected from N, (3, and S,
substituted with one or more R, In some embodiments, Rs 15 4-membered heterocyclyl
comprising 1-4 hetercatoms selected from N, O, and S, substituted with one or more R7. In some
embodiments, Rs 1s S-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O,
and S, 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 1s 7-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O,
and §, substituted with one or more Ry, In some embodiments, Rs 15 8-membered heterocyelyl
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 heteroatoms selected from N, O,
and 8, substituted with one or more Ry, In some embodiments, Rs 1s 10-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and S, substituted with one or more Ry, In some
embodiments, Rs 1s 1 I-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O,
and S, substituted with one or more R7. In some embodiments, Rs s 12-membered heterocycelyl
comprising 1-4 heteroators selected from N, O, and 8§, substituted with one or more Ry, In some
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embodiments, Rs 1s 13-membered heterocyclyl comprising 1-4 hetercatoms selected from N, O,
and 8, substituted with one or more Ry

(002951 In some embodiments, Rs is 3- to 13-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and S, substituied with one Ry, In some embodiments, Rs 15 3-
membered heterocyclyl comprising 1-4 hetercatoms selected from N, O, and 8, substituted with
one Ry. In some embodiments, Rs 15 4-membered heterocyclyl comprising 1-4 heteroatoms
selected from N, O, and S, substituted with one Ry, In some embodiments, Rs is S-membered
heterocyclyl comprising 1-4 hetercatoms selected from N, O, and S, substituted with one Ry, In
some embodiments, Rs 1s 6-membered heterocyclyl comprising 1-4 heteroatoms selected from
N, Q, and §, substituted with one R7. In some emboduments, Rs 15 7-membered heterocyclvl
comprising 1-4 heteroatoms selected from N, O, and S, substituted with one R7. In some
embodiments, Rs 13 8-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O,
and S, substituted with one R7. Tn some embodiments, Rs 1s 9~-membered heterocyclyl
comprising 1-4 heteroators selected from N, O, and §, substituted with one R7. In some
embodiments, Rs 1s 10-membered heterocyelyl comprising 1-4 hetercatoms selected from N, O,
and §, substituted with one Ry, In some embodiments, Rs 15 T1-membered heterocyclyl
comprising 1-4 hetercatoms selected from N, O, and S, substituted with one Ry In some
embodiments, Bs 13 12-membered heterocyclyl comprising 1-4 hetercatoms selected from N, O,
and S, substituted with one R7. In some embodiments, Rs 1s 13-membered heterocyelyl
comprising 1-4 heteroatoms selected from N, O, and §, substituted with one R,

1002961 In some embodiments, Rs is 3- to 13-membered heterocyciyl comprising 1-4
heteroatoms selected from N, O, and S. In some embodiments, Rs 15 3-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and S. In some embodiments, Rs i1s 4-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8. In some embodiments, Rs 1
S-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8. In some
emmbodiments, Rs is 6-membered heterocyclyl comprising 1-4 heteroatoms selected from N, G,
and 8. In some embodiments, Rs is 7-membered heterocyclyl comprising 1-4 heteroatoms
selected from N, O, and 8. In some embodiments, Rs 5 8-membered heterocyclyl comprising 1-4
hetercatoms selected from N, O, and 8. In some embodiments, Rs 15 9-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and S. In some embodiments, Rs s 10-
membered heterocyclvl comprising 1-4 heteroatoms selected from N, O, and 5. In some
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embodiments, Rs 1s 11-membered heterocyclyl comprising 1-4 hetercatoms selected from N, O,
and 8. In some embodiments, K5 15 12-membered heterocyclyl comprising 1-4 heteroatoms
selected from N, (3, and S. In some embodiments, Rs is 13-membered heterocyelyl comprising 1-
4 hetercatoms selected from N, O, and §.

(002971 In some embodiments, Rs is 7- to 13-membered bicyclic heterocyclyl comprising 1-4
heteroatoms selected from N, O, and §, optionally substituted with one or more Ry, In some
embodiments, Rs 1s 7-membered bicyclic heterocyelyl comprising -4 heteroatoms selected from
N, O, and 8, optionally substituted with one or more Ry, In some embodiments, Rs is §-
membered bicyclic heterocyelyl comprising 1-4 heteroatoms selected from N, O, and §,
optionally substituted with one or more Ry, In some embodiments, Rs 15 3~-membered bicyclic
heterocyelyl comprising 1-4 heteroators selected from N, O, and S, optionally substituted with
one or more Ry, In some embodiments, Rs 15 10-membered bicyclic heterocyelyl comprising 1-4
heteroators selected from N, O, and 8, optionally substituted with one or more R7. In some
embodiments, Rs 13 1 l-membered bicyclic heterocyelyl comprising 1-4 hetercatoms selected
from N, O, and 5, optionally substituted with one or more R7. In some embodiments, Rs 15 12~
membered bicychic heterocyelyl comprising 1-4 hetercatoms selected from N, 3, and S,
optionally substituted with one or more R7. In some embodiments, Rs 1s 13-membered bicychc
heterocyelyl comprising 1-4 heteroatoms selected from N, O, and S, optionally substituted with
one or more R7.

002981 In some embodiments, Rs is 7- to 13-membered bicyclic heterocyclyl comprising 1-4
heteroatoms selected from N, (3, and S, substituted with one or more Ry, In some embodimenis,
Rs 15 7-membered bicyclic heterocyclyl comprising 1-4 heteroatoms selected from N, G, and 8,
substituted with one or more Ry, In some embodiments, Rs 15 &-membered bicyclic heterocyelyl
comprising 1-4 heteroatoms selected from N, O, and S, substituted with one or more R7. In some
embodiments, Rs 1s 9-membered bicyclic heterocyclyl comprising 1-4 heteroatoms selected from
N, 0, and S, substituted with one or more R7. 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, Rs is 11-membered bicyclic heterocyelyl comprising 1-4 hetercatoms
selected from N, O, and S, substituted with one or more R7. In some embodiments, Rs s 12-

membered bicyclic heterocycelyl comprising 1-4 heteroatoms selected from N, O, and §,
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substituted with one or more Ry, In some embodiments, Rs 15 13-membered bicyelic heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and S, substituted with one or more Ro.

002991 In some embodiments, Rs is 7- to 13-membered bicyclic heterocyclyl comprising 1-4
heteroatoms selected from N, O, and §, substituied with one Ry, In some embodiments, Rs 15 7-
membered bicyclic heterocyclyl comprising 1-4 hetercatoms selected from N, O, and S,
substituted with one Ry, In some embodiments, Rs s 8-membered bicyclic heterocyceiyl
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 heteroatoms selected from
N, 0, and §, substituted with one Ry In some embodiments, Rs s 10-membered bicychic
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, substituted with one R7. In
some embodiments, Rs 18 1 I-membered bicychic heterocyclyl comprising 1-4 hetercatoms
selected from N, O, and S, substituted with one R7. In some embodiments, Rs 1s 12-membered
bicvelic heterocyclyl comprising 1-4 heteroatoms selected from N, G, and 8, substituted with one
Ry. In some embodiments, Rs 13 13-membered bicychic heterocyclyl comprising 1-4 heteroatoms
selected from N, O, and 8, substituted with one Ry

003007 In some embodiments, Rs 15 7- to 13~-membered bicyclhic heterocyelyl comprising 1-4
heteroatoms selected from N, O, and 8. In some embodiments, Rs 1s 7-membered bicyclic
heterocyelyl comprising 1-4 heteroatoms selected from N, O, and S. In some embodiments, Rs 13
&-membered bicyclic heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8. In
some embodiments, Rs 1s 9-membered bicyclic heterocyclyl comprising 1-4 hetercatoms
selected from N, O, and 8. In some embodiments, Rs 15 10-membered bicyclic heterocycivi
comprising 1-4 heteroatoms selected from N, &, and 8. In some embodiments, Rsis 11-
membered bicyclic heterocyclyvl comprising 1-4 hetercatoms selected from N, O, and 8. In some
embodiments, Rs is 12-membered bicyclic heterocyclyl comprising 1-4 heteroatoms selected
from N, O, and S. In some embaodiments, Rs 1s 13-membered bicyclic heterocycly! comprising 1-
4 hetercatoms selected from N, O, and S.

[003017 In some embodiments, Rs 1s 9- to 13-membered polycyclic heterocyclyi comprising 1-4
heteroatorms selected from N, O, and 8, optionally substituted with one or more Ry, In some
embodiments, Rs 1s “-membered polycychic heterocyclyl comprising 1-4 hetercatoms selected
from N, O, and 8, optionally substituted with one or more R7. In some embodiments, Rs 15 10-
membered polycychic heterocyclyl comprising 1-4 heteroatoms selected from N, O, and §,
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optionally substituted with one or more Ry, In some embodiments, Rs 18 11-membered polycvelic
heterocyclvl comprising 1-4 heteroatoms selected from N, O, and S, optionally substituted with
one or more R7. In some embodiments, Rs 1s 1 2-membered polveyelic heterocyelyl comprising
1-4 hetercatoms selected from N, O, and 8, optionally substituted with one or more Ry, In some
embodiments, Rs is 13-membered polycychic heterocyelyl comprising 1-4 heteroatoms selected
from N, O, and S, optionally substituted with one or more Ry

[003021 In some embodiments, Rs 15 9- to 13-membered polycyclic heterocyelyl comprising 1-4
hetercatoms selected from N, O, and S, substituted with one or more R7. In some embodiments,
Rs 1s 9-membered polycvelic heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, substituted with one or more R7. In some embodiments, Rs s 10-membered polveyche
heterocyelyl comprising 1-4 heteroators selected from N, O, and 8, substituted with one or more
R7. In some embodiments, Rs 15 1 I-membered polyeyclic heterocyclyl comprising 1-4
heteroatorns selected from N, (3, and §, substituted with one or more Rz, In some embodiments,
Rs 15 12-membered polycyclic heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, substituted with one or more Ry, In some embodiments, Rs 13 13-membered polycyelic
heterocyclyl comprising 1-4 heteroatoms selected from KN, O, and 8, substituted with one or more
R~

(003037 In some embodiments, Rs is 9~ to 13-membered polycychic heterocyelyl comprising 1-4
heteroatoms selected from N, (O, and §, substituted with one R7. In some embodiments, Rs 15 9-
membered polveychic heterocyelyl comprising 1-4 heteroatoms selected from N, O, and S,
substituted with one Ry, In some embodiments, Rs 15 10-membered polycychic heterocvelyl
comprising 1-4 heteroatoms selected from N, O, and §, substituted with one Ry In some
embodiments, Rs 1s 11-membered polyeyclic heterocyclyl comprising 1-4 heteroatoms selected
from N, O, and S, substituted with one R7. In some embodiments, Rs is 12-membered polyceyclic
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, substituted with one Ry, In
some embodiments, Rs 1s 13-membered polycyclic heterocyclyl comprising 1-4 hetercatoms
selected from N, O, and S, substituted with one Ry

[003041 In some embodiments, Rs 15 9- to 13-membered polycyclic heterocyelyl comprising 1-4
heteroatoms selected from N, O, and 8. In some embodiments, Rs 1s 9-membered polveyclic
heterocyelyl comprising 1-4 heteroatorus selected from N, O, and 8. To some embodiments, Rs 18
10-membered polycyclic heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8. In
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some embodiments, Rs 1s T1-membered polycyclic heterocyclyl comprising 1-4 heteroatoms
selected from N, O, and 8. In some emboediments, Rs 15 12-membered polycyclic heterocycivl
comprising 1-4 heteroatoms selected from N, &, and 8. In some embodiments, Rsis 13-
membered polycyclic heterocyclyl comprising 1-4 hetercatoms selected from N, O, and §.
003051 In some embodiments, Rs is Coio aryl or 5- to 13-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and §, wherein the aryl or heteroaryl is optionally substituted
with one or more Ry,

100306} In some embodiments, Rs 18 Csao aryl or 5- to 13-membered heteroary! comprising 1-4
heteroatoms selected from N, O, and 8.

1003077 In some embodiments, Rs 15 Caac aryl optionally substituted with one or more Ry,
00308} In some embodiments, Rs 15 Cos aryi optionally substituted with one or more R7. In
some embodiments, Rs 1s phenyl optionally substituted with one or more Ry,

[00309] In some embodiments, Rs 15 Cos aryl substituted with one or moore R7. In some
embodiments, Rs 13 pheoyl substituted with one or more Ry

(003101 In some embodiments, Rs 15 Cos aryl substituted with one R7. In some embodiments, Rs
1s phenyi substituted with one Ry

(00311} In some embodiments, Rs 15 Coao aryl.

[00312] In some embodiments, Rs 18 Cee aryl In some embodiments, Rs 15 phenyl

[00313] In some embodiments, Rs 15 5- to [3-membered heteroaryl comprising 1-4 heteroatoms
selected from N, O, and S, optionally substituted with one or more Ry, In some embodiments, Rs
is S-membered heteroaryl comprising 1-4 hetercatoms selected from N, O, and S, optionally
substituted with one or more Ry, In some embodiments, Rs 15 6-membered heteroaryl comprising
1-4 hetercatoms selected from N, O, and 8, optionally substituted with one or more Ry, In some
embodiments, Rs s 7-membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and
S, optionally substituted with one or more Ry, In some embodiments, Rs 1s §-membered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, optionally substituted with one
or more Ry, In some embodiments, Rs 1s 9-membered heteroaryl comprising | -4 heteroatoms
selected from N, O, and 8, optionally substituted with one or more Ry, In some embodiments, Rs
is 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8§, optionally
substituted with one or more R7. To some embodiments, Rs 1s T1-merbered hetercaryl
comprising 1-4 heteroators selected from N, O, and 8§, optionally substituted with one or more
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Ry, In some embodiments, Rs is 12-membered hetercaryl comprising 1-4 heteroatoms selected
from N, O, and 5, optionally substituted with one or more R7. In some embodiments, Rs 15 13-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, optionally
substituted with one or more Ry,

(003141 In some embodiments, Rs is 5- to 13-membered heteroary! comprising 1-4 hetercatoms
selected from N, O, and S, substituted with one or more R7. In some embodiments, Rs s §-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, substituted with
one or more R7. In some embodiments, Rs is 6-membered heteroaryl comprising 1-4 hetercatoms
selected from N, O, and 8, substituted with one or more Ry. In some embodiments, Rs is 7-
membered heteroary! comprising 1-4 hetercatoms selected from N, O, and S, substituted with
one or more R7. In some embodiments, Rs s 8-membered hetercaryl comprising 1-4 heteroatoms
selected fromm N, O, and S, substituted with one or more Ry, In some embodiments, Rs 15 -
membered heteroarvl comprising 1-4 heteroatoms selected from N, O, and 8, substituted with
one or more Ry, In some embodiments, Rs 15 10-membered heteroaryl comprising 1-4
heteroatoms selected from N, (3, and §, substituted with one or more Ry, In some embodiments,
Rs 15 1H-membered heteroaryl comprising 1-4 heteroatoms selected from N, G, and 8, substituted
with one or more R7. In some embodiments, Rs 18 12-membered hetercaryl comprising 1-4
heteroatoms selected from N, O, and S, substituted with one or more R7. In some embodiments,
Rs s 13-membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and §, substituted
with one or more Ry

(003157 In some embodiments, Rs s 5- to 13-membered heteroaryl comprising 1-4 heteroatoms
selected from N, O, and S, substituted with one R7. In some embodiments, Rs is 3-membered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, substituted with one R, In
some embodiments, Rs 1s 6-membered hetercaryl comprising 1-4 hetercatoms selected from N,
(O, and S, substituted with one Ro. In some embodiments, Rs i1s 7-membered heteroaryl
comprising 1-4 heteroatoms selected from N, O, and S, substituted with one Ry In some
embodiments, Rs 1s §-membered hetercary! comprising 1-4 heteroatoms selected from N, O, and
S, substituted with one Ry, In some embodiments, Rs is 9-membered heteroaryl comprising 1-4
hetercatoms selected from N, O, and S, substituted with one R7. In some embodiments, Rs 15 10-
membered heteroarvl comprising 1-4 heteroatoms selected from N, O, and 8, substituted with
one R7. In some embodiments, Rs 1s 11-membered heteroaryl comprising 1-4 heteroatoms
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selected from N, O, and S, substituted with one R7. In some embodiments, Rs 1s 12-membered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, substituted with one R, In
some embodiments, Rs 1s 13-membered hetercaryl comprising 1-4 hetercatoms selected from N,
O, and N, substituted with one R,

(00316} In some embodiments, Rs is 5- to 13-membered heteroary! comprising 1-4 hetercatoms
selected from N, O, and S, In some embodiments, Rs is S-membered hetercaryl comprising 1-4
heteroatoms selected from N, O, and 8. In some embodiments, Rs i1s 6-membered hetercaryl
comprising 1-4 heteroatoms selected from N, O, and 8. In some embodiments, Rs is 7-membered
heteroaryl comprising 1-4 hetercatoms selected from N, O, and 8. In some embodiments, Rs 15 8-
membered heteroary! comprising 1-4 hetercatoms selected fromm N, O, and S. In some
ernbodiments, Rs 1s 9~-membered heteroaryl comprising -4 heteroatoms selected from N, O, and
8. In some embodiments, Rs 15 10-membered heteroaryl comprising 1-4 heteroatoms selected
from N, O, and 8. In some embodiments, Rs 15 11-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and S. In somwe emboduments, Rs 15 12-membered heteroary!
comprising 1-4 hetercatoms selected from N, G, and S. In some embodiments, Rs 15 13-
membered heteroary! comprising 1-4 hetercatoms selected from N, O, and S,

(003171 In some embodiments, Rs 13 9- to 13-membered bicyclic heteroary! comprising 1-4
heteroatoms selected from N, O, and S, optionally substituted with one or more R7. In some
embodiments, Rs 1s 9~-membered bicyclic heteroaryl comprising 1-4 heteroatoms selected from
N, O, and §, optionally substituted with one or more R7. In some embodiments, Rs is 10-
membered bicyclic heteroaryl comprising 1-4 hetercatoms selected from N, O, and S, optionally
substituted with one or more Ry, In some embodiments, Rs 15 T1-membered bicyclic heteroaryl
comprising 1-4 heteroatoms selected from N, O, and S, optionally substituted with one or more
Ry, In some embodiments, Rs is 12-membered bicyclic hetercaryi comprising 1-4 heteroatoms
selected from N, O, and 8, optionally substituted with one or more Ry, In some embodiments, Rs
15 13-membered bicyclic heteroaryl comprising 1-4 heteroatoms selected from N, G, and S,
optionally substituted with one or more R7.

[00318} In some embodiments, Rs 15 9- to 13-membered bicyclic heteroary! comprising 1-4
hetercatoms selected from N, O, and S, substituted with one or more R7. In some embodiments,
Rs 15 9-membered bicyclic heteroaryl comprising 1-4 heteroatoms selected from N, O, and §,
substituted with one or more Ry, In some embodiments, Rs 13 10-membered bicyclic heteroaryl
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comprising 1-4 heteroatoms selected from N, O, and §, substituted with one or more R7. In some
embodiments, Rs 1s 11-membered bicyclic heteroaryl comprising 1-4 heteroatoms selected from
N, O, and §, substituted with one or more R7. In some embodiments, Rs 1s 12-membered bicyclic
heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, substituted with one or more
Ry, In some embodiments, Rs is 13-membered bicyclic hetercaryl comprising 1-4 heteroatoms
selected from N, O, and S, substituted with one or more R,

[003191 In some embodiments, Rs 15 9- to 13-membered bicyclic heteroary! comprising 1-4
hetercatoms selected from N, O, and S, substituted with one Ry, In some embodiments, Rs 1s 9-
membered bicyclic heteroarvl comprising 1-4 hetercatoms selected from N, O, and S, substituted
with one Ry In some embodiments, Rs is 10-membered bicychoe heteroaryl comprising -4
heteroatorns selected from N, (O, and 8, substituted with one Ry, In some embodiments, Rs1s 11-
membered bicychic heteroaryl comprising 1-4 heteroators selected from N, O, and §, substituted
with one R7. In sorme embodiments, Rs 15 12-membered bicyclic heteroaryl comprising 1-4
hetercatoms selscted from N, G, and S, substituted with one Ry, In some embodiments, Rs is 13-
membered bicyclic heteroaryl comprising 1-4 heteroatoms selected from N, §, and S, substituted
with one R,

(003201 In some embodiments, Rs 13 9- to 13-membered bicyclic heteroary! comprising 1-4
heteroatoms selected from N, O, and S. In some embodiments, Rs 15 9-membered bicyelic
heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8. In some embodiments, Rs 15
10-membered bicyclic heteroarvi comprising 1-4 hetercatoms selected from N, O, and S In
some embodiments, Rs is 1 1-membered bicyclic hetercaryl comprising 1-4 heteroatoms selected
from N, O, and S. In some embodiments, Rs is 12-membered bicyclic heteroaryl comprising 1-4
heteroatoms selected from N, O, and 8. In some embodiments, Rs is 13-membered bicyclic
heteroaryl comprising 1-4 hetercatoms selected from N, O, and S.

1003211 In some embodiments, Rs 1s 9- to 13-membered polycyclic heteroaryl comprising 1-4
heteroatorms selected from N, O, and 8, optionally substituted with one or more Ry, In some
embodiments, Rs 1s 9-membered polycyclic heteroaryl comprising 1-4 heteroatoms selected from
N, 0, and S, optionally substituted with one or more Ry, In some embodiments, Rs 15 10-
membered polycyclic hetercaryl comprising 1-4 heteroatoms selected from N, O, and §,
optionally substituted with one or more R7. In some embodiments, Rs s 11-mernbered polycychce
heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, optionally substituted with one
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or more Rv. In some embodiments, Rs is 12-membered polyeyclic hetercaryl comprising 1-4
heteroatoms selected from N, O, and §, optionally substituted with one or more Ry, In some
embodiments, Rs 15 13-membered polveychic heteroaryl comprising 1-4 hetercatoms selected
from N, O, and 5, optionally substituted with one or more Ry,

003221 In some embodiments, Rs is 9- to 13-membered polycyclic hetercaryl comprising 1-4
hetercatoms selected from N, O, and S, substituted with one or more R7. In some embodiments,
Rs 1s 9-membered polycyelic hetercaryl comprising 1-4 heteroatoms selected from N, O, and §,
substituted with one or more Ry. In some embodiments, Rs 15 10-membered polycyclic heteroaryl
comprising 1-4 heteroatoms selected from N, O, and S, substituted with one or more R7. In some
embodiments, Rs 18 1 l-membered polycychic heteroaryl comprising 1-4 heteroatoms selected
from N, O, and 8, substituted with one or more Ro. In some emnbodiments, Rs 1s 12-membered
polyeyche hetercaryl comprising 1-4 heteroatoms selected from N, O, and 8, substituted with
one ot more R7. In some embodiments, Rs 1s 13-membered polyeyclic heteroaryl comprising 1-4
heteroatoms selected from N, G, and S, substituted with one or more R7.

003231 In some embodiments, Rs 15 9- to 13-membered polycyclic heteroary! comprising 1-4
heterocatoms selected from N, O, and S, substituted with one R7. In some embodiments, Rs is 9-
membered polyeychic heteroaryl comprising 1-4 heteroatoms selected from N, O, and S,
substituted with one R7. In some embodiments, Rs 1s 10-membered polyveyche heteroaryl
comprising 1-4 hetercatoms selected from N, O, and S, substituted with one Ry In some
embodiments, Rs 15 11-membered polyvcychic heteroaryl comprising 1-4 hetercatoms selected
from N, O, and 5, substituted with one Ry, In some embodiments, Rs is 12-membered polyeychc
heterocarvi comprising 1-4 heteroatoms selected from N, O, and S, substituted with one R7. In
some embodiments, Rs is 13-membered polycyclic heteroaryl comprising 1-4 heteroatoms
selected from N, O, and S, substituted with one R

1003247 In some embodiments, Rs 1s 9- to 13-membered polycyclic heteroaryl comprising 1-4
heteroatoms selected from N, O, and 8. In some embodiments, Rs 1s 9-membered polycyclic
hetercaryl comprising 1-4 heteroatoms selected from N, O, and 8. In some embaodiments, Rs s
10-membered polycvclic heteroaryl comprising 1-4 heteroatoms selected from N, O, and 5. In
some embodiments, Rs is 1 1-membered polyeyclic heteroaryl comprising 1-4 hetercatoms

selected from N, O, and 8. In some embodiments, Rs 15 12-membered polveyclic heteroaryi
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comprising 1-4 heteroatoms selected from N, &, and 8. In some embodiments, Rsis 13-
membered polycyclic heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8.

003257 In some embodiments, Ry is H, Cis alkyl, Cza0 cycloalkyl, 3- t0 13-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, Ce.i0 aryl, 5- to 13-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, or -C{OIR;,
wherein the alkyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one
or more R,

[00326] In some embodiments, Rs 1s H, Cis alkyl, Csui0 cycloalkyl, 3- to 13-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, Ceao aryl, or 5- 1o 13-
membered heteroary! comprising 1-4 hetercatoms selected from N, O, and S, wherein the alky],
cycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R,
[00327] To some embaodiments, Rs 1s H, Cue alkyl, Csaio cycloalkyl, 3~ to 13-membered
heterocyelyl comprising 1-4 heteroatorns selected from N, O, and 8, Ceac arvl, or 3-10 13-
membered heteroary! comprising 1-4 hetercatoms selected from N, O, and S, wherein the alky],
cycloalkyl, heterocyclyl, aryl, or heteroaryl 1s substituted with one or more Ry,

003281 In some embodiments, Rs 1s cyclopropyl, piperidine, tetrahydropyran, morpholine,
phenyl, pyridine, pyrimidine, tetrazole, tniazole, pyrazole, thiazole, oxazole, furan, pyrrole,
isoxazole, 1,3-dihydro-2H-benzo[dlimidazol-2-one, indoling, indole, 2,3-diydrobenzoturan, 1H-
benzofd}{1,2,3ltnazole, 1H-indazole, imidazole, muidazoll,2-ajpyrazine, naphthalene, quunoline,
2,3-dihydrobenzofbl{1,4idioxine, benzo[djoxazol-2(3H}-one, benzo{djisoxazole, or 9H-
carbazole.

003291 In some embodiments, Rs is cyclopropyl, piperidine, tetrahydropyran, or morpholine.
003301 In some embodiments, Rs is phenyl, pvridine, pyrimidine, tetrazole, triazole, pyrazole,
thiazole, oxazole, furan, pyrrole, isoxazole, 1,3-dihydro-2H-benzo[djimidazol-Z-one, indoline,
mdole, 2,3-diydrobenzofuran, 1H-benzo[d}{1,2.3triazole, 1H-1ndazole, imidazole, imidazo{l 2-
alpyrazine, naphthalene, quinoline, 2,3-dihydrobenzo[b}{1,4]dioxine, benzo[djoxazol-2(3H)-one,
benzo{dlisoxazole, or 9H-carbazole.

[003311 In some embodiments, Rs 15 pynidine, pyrimidine, tetrazole, triazole, pyrazole, thiazole,
oxazole, furan, pyrrole, isoxazole, 1,3-dihydro-2H-benzo[d]imidazol-2-one, indoline, indole, 2,3-

diydrobenzoturan, 1H-benzo[d][1,2,3 }triazole, indazole, inudazole, imudazof1,2-alpyrazine,
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naphthalene, quinohine, 2 3-dihyvdrobenzo[bi1,41dioxine, benzof{dloxazol-2(3H}-one,
benzo[dlisoxazole, or 9H-carbazole.

003321 In some embodiments, Rs is pynidine, pyrimidine, or ndazole.

003331 In some embodiments, Rs is indazole.

[00334] In some embodiments, Rs is tetrazole, triazole, pyrazole, thiazole, oxazole, furan,
pyrrole, 1soxazole, 1,3-dihydro-2H-benzo[dlimidazol-2-one, indoline, indole, 2,3-
diydrobenzofuran, 1H-benzo{d][1,2,3}triazole, 1H-mndazole, imidazole, imidazo[1,2-ajpyrazine,
naphthalene, quinoline, 2,3-dihydrobenzo[bif1,41dioxine, benzo[d]oxazol-2(3H}-one,
benzo[djisoxazole, or 9H-carbazole.

003357 In some embodiments, Rs 1s tetrazole, triazole, pyrazole, thiazole, oxazole, furan,
pyirole, 1soxazole, or imidazole.

100336} In some embodiments, Rs 1s 1,3~dihyvdro-2H-benzo[d]imidazol-2-one, indoline, indole,
2,3-diydrobenzofuran, 1H-benzo[d}[1,2,3tnazole, 1H-indazole, imidazofl,2-a]pyrazine,
naphthalene, quinohne, 2,3-dihydrobenzo[bif1,4ldioxine, benzo[djoxazol-2(3H}-one,
benzoldlisoxazole, or 9H-carbazole.

003377 In some embodiments, Rs 1s 1,3-dihydro-2H-benzo[d]imidazol-2Z-one, indohine, indole,
2,3-divdrobenzofuran, 1H-benzo[d][1,2,3 tnazole, 1H-ndazole, imidazofl,2-alpyrazine,
naphthalene, quinohine, 2,3-dihydrobenzofbl{1,4]dioxine, or benzo{djoxazol-2(3H}-one,
benzofdhsoxazole.

003381 In some embodiments, Rs is 9H-carbazole.

003391 In some embodiments, Re 1s H, Cie alkyl, Coe alkenyi, Cas alkynyl, Ciao cycloalkyl, 3-
to 13-membered heterocyclyt comprising 1-4 heteroatoms selected from N, O, and §, Ce-10 aryl,
or 5- to 13-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, wherein
the alkyl, alkenyl, alkynyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally substituted
with one or more Ry,

[00340] In some embodiments, Rs 158 H, Cis alkyl, (i alkenyl, Cog alkynyl, Csao cycloalkyl, 3-
to 13-membered heterocyelyl comprising 1-4 heteroatoms selected from N, O, and 8§, Ceao aryl,
or 5-to 13-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S.

100341} In some embodiments, Re 1s H.

003427 In some embodiments, Re 15 Cis alkyl, Cos alkenyl, Co6 alkyoyl, Cso10 cycloalkyl, 3- 1o
13-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, Co.10 aryl, or
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5- to 13-membered heteroary! comprising 1-4 hetercatoms selected from N, O, and S, wherein
the alkvl, alkenvl, alkynyl, cycloalkyl, heterocyclyl, arvi, or hetercaryl is optionally substituted
with one or more Ry

[00343] In some embodiments, Re 1s Cis alkyl, Cre alkenyl, Cos alkynyl, Csao cycloalkyl, 3- 1o
13-membered heterocyclyl comprising 1-4 hetercatoms selected from N, O, and §, Tso1o aryl, or
5- 1o 13-membered hetercaryl comprising 1-4 heteroatoms selected from N, G, and S

[00344] In some embodiments, Rs 15 Ci6 alkyl, Cos alkenyl, or Cr alkynyl, wherein the alkyl,
alkenyl, or alkynyi is optionally substituted with one or more R

[003451 In some embodiments, Rs 15 Ci6 alkyl optionally substituted with one or more Ry, In
some embodiments, Re 15 methyl optionally substituted with one or more R7. In some
ernbodiments, Re ts ethyl optionally substituted with one or more R7. In some embodiments, Re
is propy! optionally substituted with one or more Ry, In some embodiments, Rs 15 butyl
optionally substituted with one or more R7. In some embodiments, R 1s pentyl optionally
substituted with one or more Ry, In sorue embodiments, Re 13 hexyl optionally substituted with
one of more R7. In some embodiments, Re 15 isopropyl optionally substitited with one or more
Rz In some embodiments, Re 15 1sobutyl optionally substituted with one or more R7. In some
embodiments, Re 18 1sopenty! optionally substituted with one or more R7. In some embodiments,
Re 15 1sohexy! optionally substituted with one or more R, In some embodiments, Rs 1s secbutyl
optionally substituted with one or more R7. In some embodiments, Rs 1s secpentyl optionaliy
substituted with one or more Ry, In some embodiments, Re 15 sechexy! optionally substituted
with one or more R7. In some embodiments, Rs is tertbuty! optionally substituted with one or
more K.

[00346] In some embodiments, Re 15 (o alkenyl optionally substituted with one or more Ry, In
some embodiments, Re 1s €2 alkenyl optionally substituted with one or more R7. In some
embodiments, Re 1s (s alkenyl optionally substituted with one or more Ry, In some
embodiments, Re 1s Cs alkeny! optionally substituted with one or more R7. In some
embodiments, Re 1s (s alkenyl optionally substituted with one or more Ry, In some
embodiments, Ro is Cs alkenyl optionally substituted with one or more Ry

1003471 In some embodiments, Re 1s Cr6 alkyny! optionally substituted with one or more R7. In
some embodiments, Re 1s C2 alkynyl optionally substituted with one or more R7. In some
embodiments, Re 18 Cs alkynyl optionally substituted with one or more Ry In some
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embodiments, Re 15 Cs alkynyl optionally substituted with one or more Ry In some
embodiments, Re 15 Us alkyny! optionally substituted with one or more Ry, In some
embodiments, Rs is Cs alkyny! optionally substituted with one or more Ry,

[00348] In some embodiments, Re 15 Crs alkyl, Ca alkenyl, or Cas alkynyl, wherein the alkyl,
alkenyl, or alkyny! is substituted with one or more Ry,

100349} In some embodiments, Rs 1s Cis alkyl substituted with one or more Ry In some
emmbodiments, Re 1s methyl substituted with one or more Ry, In some embodiments, R is ethyl
substituted with one or more Ry. In some embodiments, Rs 18 propy! substituted with one or more
Ry In some embodiments, Re is butyl substituted with one or more Ry, In some embodiments, Rs
is pentyl substituted with one or more Ra. In some embodiments, Re 15 hexyl substituted with one
or more R7. In somwe embodiments, Re 13 1sopropy! substituted with ove or more Ry, To some
embodiments, Rs 13 1sobutyl substituted with one or mwore R7. In some embodiments, Re 15
isopentyl substituted with one or more R, In some erobodiments, Re 1s isohexyl substituted with
one or more R7. In some embodiments, Re 18 secbutyl substituted with one or more Ry, In some
embodiments, Re 15 secpentyl substituted with one or more Ry, In some embodiments, Rs 13
sechexyi substituted with one or more Ry, In some embodiments, Re 1s tertbutyl sabstituted with
one or more R7.

003507 In some embodiments, Rs 15 Cr6 alkenyl substituted with one or more R7. In some
embodiments, Re 18 {2 alkenyl substituted with one or more R7. In some embodiments, Rs 1s (s
alkenyl substituted with one or more R7. In some embodiments, Re 15 (s alkenyl substituted with
one or more R7. In some embodiments, Re 1s Cs alkenyl substituted with one or more R7. In some
embodiments, Rs is Cs alkeny! substituted with one or more Ry

[003511 In some embodiments, Re 15 Crs alkynyl substituted with one or more Ry, In some
embodiments, Ro s Cr alkynyl substituted with one or more R7. In some embodiments, Reis Oz
alkyny! substituted with one or more R7. In some embodiments, Re 1s Ca alkynyl substituted with
one or more R7. In some embodiments, Re ts Cs alkynyl substituted with one or more Ry, In some
embodiments, Re 1s (s alkyny! substituted with one or more Ry

[00352] In some embodiments, Res 15 Ci6 alkyl, Cos alkenyl, or Cr alkynyl, wherein the alkyl,
alkenyl, or alkynyi is substituted with one R7.

(003531 In some embodiments, Re 15 Cie alkyl substituted with one R7. In some embodiments,
Rs 15 methyl substituted with one Ry, In some embodiments, Re i3 ethyl substituted with one Ry,
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In some embodiments, Re is propy! substituted with one Ry In some embodiments, Rs is butyl
substituted with one Ry. In some embodiments, Re 15 pentyl substituted with ong Ry, In some
embodiments, Re 15 hexyl substituted with one R7. In some embodiments, Re 15 tsopropyl
substituted with one Ry, In some embodiments, Rs is 1sobutyl substituted with one Rv. In some
embodiments, Rs is 1sopentyl substituied with one Ry, In some embodiments, R 18 1sohexyi
substituted with one Ry, In some embodiments, Rs is secbutyi substituted with one Ry, In some
embodiments, Rs is secpentyl substituted with one Ry In some embodiments, Re ts sechexyl
substituted with one R7. In some embodiments, Re is tertbuty] substituted with one Ry,

[003541 In some embodiments, Re 15 Cz6 alkenyl substituted with one Ry, In some embodiments,
Re 15 Cz alkenyl substituted with one R7. In some embodiments, Rs 1s Cs alkenyl substituted with
one R7. In some embodiments, Re 18 C4 alkenyl substituted with one R, In some embodiments,
Re 15 Cs alkenyl substituted with one R7. In some embodiments, Rs 1s Ce alkenyl substituted with
one K7,

003557 In some embodiments, Rs 18 Cas alkynyl substituted with one Ry, In some embodiments,
Rs 15 O2 alkyoyt substituted with one R7. In some embodiments, Res 1s Us alkynyl substituted with
one Ry, In some embodiments, Re 15 (4 alkynyl substituted with one Ry, In some embodiments,
Rs 15 CUs alkyoyt substituted with one R7. In some embodiments, Res 1s Us alkynyl substituted with
one Ry,

[00356] In some embodiments, Re 15 Cis alkyl, Co6 alkenyl, or Cas alkynyl

(003577 In some embodiments, Rs 1s Cre alkyl In some embodiments, Rs is methvl In some
embodiments, Re 15 ethvl. In some embodiments, Rs 1s propyl. In some embodiments, Re 1 butyl.
In some embodiments, Re is pentyl. In some embodiments, Re 15 hexyl In some embodiments,
Rs 15 1sopropyh. In some embodiments, Rs 1s 1sobutyl. In some embodiments, Re is 1sopentyl. In
some embodiments, R 1s isohexyl. In some embodiments, Rs 15 secbutyl In some embodiments,
Rs 15 secpentyl. In some embodiuments, Rs 18 sechexyl In some embodiments, Re 15 tertbutyl.
[003581 In some embodiments, Res 15 Cz6 alkenyl In some embodiments, Rs 1s 7 alkenyl In
some embodiments, Re 15 Cs alkenyl In some embodiments, Re 1s Ca alkenyl. In some
embodiments, Re 1s Cs alkenyl. In some embodiments, Re 15 Cs alkenyl

1003597 In some embodiments, Re 15 Cr6 alkynyl. In some embodiments, Re 15 C2 alkynyl In
some embodiments, Re 18 Cs alkynvl In some embodiments, Re is Cs alkynyl In some
embodiments, Re 18 Cs alkynyl Tn some embodiments, Re 18 Ce alkynyl
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[00360] In some embodiments, Rs 1s Cs.io cycloalkyl, 3- to 13-membered heterocyciyl
comprising 1-4 heteroatoms selected from N, O, and S, Ceo arvi, or 5- to 13-membered
heterocarvi comprising 1-4 heteroatoms selected from N, O, and S, wherein the cycloalkyl,
heterocyclyl, aryl, or hetercaryl 1s optionally substituted with one or more Ry,

(003611 In some embodiments, Rs 15 Cs.0 cycloalkyl, 3- to 13-membered heterocychyl
comprising 1-4 heteroatoms selected from N, O, and 8, Ceo arvl, or 5- to 13-membered
heteroaryl comprising 1-4 hetercatoms selected from N, O, and S.

1003621 In some embodiments, Rs 15 Caao cycloalkyl or 3- to 13-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and S, wherein the cycloalkyl or heterocycelyl is
optionally substituted with one or more R

(003631 In some embodiments, Re 15 Ca.a0 eycloalkyl or 3- to 13-membered heterocyclyl
comprising 1-4 heteroatorns selected from N, O, and 5.

[00364] In some embodiments, Re 15 Ca.10 eycloalkyl optionally substituted with one or more R
1003657 In some embodiments, Rs 18 Cs eycloalkyl optionally substituted with one or more Ry In
some embodiments, Rs 18 Ca cycloalkyl optionally substituted with one or more R7. In some
embodiments, Rs 18 Cs cycloalkyl optionally substituted with one or more R7. In some
embodiments, Re 15 Us cycloalkyl optionally substituted with one or more Ry, In some
embodiments, Rs 13 C7 cycloalkyl optionally substituted with one or more R7. In some
embodiments, Re 15 s cycloalkyl optionally substituted with one or more Ry, In some
embodiments, Re 158 O cycloalkyl optionally substituted with one or more R7. In some
embodiments, Re 1s Cio cycloalkyl optionally substituted with one or more Ry

003661 In some embodiments, Rs 1s $5-Cr7 monocyclic cycloalkyi optionally substituted with
one of more R7. In some embodiments, Re 15 C3-{7 monocychic saturated cycloalkyl optionally
substituted with one or more Ry, In some embodiments, Re 1s C3-C7 monocyclhic partially
saturated cycloalkyl optionally substituted with one or more Ry In some embodiments, Re ts Co-
Cio bicychic cycloalkyl optionally substituted with one or more Ry, In some embodiments, Re 1
Co-Cho bioychic saturated cycloalkyl optionally substituted with one or more Ry, In some
embodiments, Ro s Co-Cro hicyclic partially saturated cycloalkyl optionally substituted with one
or more R7. In some embodiments, Re 1s Cs-Cio polyeyclic eycloalkyl optionally substituted with
one or more R7.

[00367] To some embodiments, Re 18 Caao cycloalkyl substituted with one or more R
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003681 In some embodiments, Rs is U5 cycloalkyl substituted with one or more Ry, In some
embodiments, Re 15 s cycloalioyl substituted with one or more Ry, In some embodiments, Rs 18
Cs cycioalkyl substituted with one or more R7. In some embodiments, Re 1s Us cycloalkyl
substituted with one or more Ry, In some embodiments, Re 1s {7 cycloalkyl substituted with one
or more Rv. In some embodiments, Rs is Cs cveloalkyl substituted with one or more Ry, In some
embodiments, Re 1s Co cycloalky! substituted with one or more Ry, In some embodiments, Re is
Cio cycloalkyl substituted with one or more Ry

1003697 In some embodiments, Re 15 C3-C7 monocyclic eycloalkyl substituted with one or more
Ry, In some embodiments, Ro is C5-Cr monocyclic saturated cycloalky! substituted with one or
more Ry, In some embodiments, Re 13 C3:-C7 monocyche partially saturated cyvcloalkyl substituted
with one or more Ry, In some embodimnents, Re 18 Co-Cio bicyclic cycloalkyl substituted with one
or more Ry, Tn some embodiments, Res 1s Co-Cio bicyelic saturated cycloalkyl substituted with
one ot more R7. In some embodiments, Re 1s Co~-Cro bicyche partially saturated cycloalkyl
substituted with one or more Ry, In some embodiments, Re 153 Cs-Cio polyeycelic cycloalkyl
substitated with one or more Ry,

(003767 In some embodiments, Rs 1s Cae cycloalkyl substituted with one Ro.

(003711 In some embodiments, Re 15 Cs cycloalkyl substituted with one R7. In some
embodiments, Re 13 Cs cycloalky! substituted with one Ry, In some embodiments, Re 13 Cs
cycloalkyl substituted with one Ry In some embodiments, Rs 1s Ce cycloalkyl substituted with
one R7. In some embodiments, Re 15 €7 cycloalkyl substituted with one Ry, In some
embodiments, Re 15 s cycloalioyl substituted with one Ry, In some embodiments, Re1s Co
cycloalky! substituted with one R7. In some embodiments, Re 15 Cio cycloalkyl substituted with
one Ry,

[003721 In some embodiments, Re 15 C3-C7 monocyclic cycloalkyl substituted with one Ry, In
some embodiments, Re 15 C3-C7 monocyclic saturated cycloalkyl substituted with one Ry In
some embodiments, Re 18 C3-C7 monocychic partially saturated cycloalky! substituted with one
R~ In some embodiments, Re 18 Co-Cho bicyelic cycloalky! substituted with one Ry In some
embodiments, Ro s Co-Cro hicyclic saturated cycloalkyl substituted with one Ry, In some
embodiments, Re 1s Co-Cio bicyclic partially saturated cycloalkyl substituted with one R7. In
some embaodiments, Re 18 Cs-Cio polyeyclic eycloalkyl substituted with one Ry

1003737 In some embodiments, Rs 18 Caa0 evcloalkyl
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003747 In some embodiments, Rs 15 U5 cycloalkyl In some embodiments, Rs is U4 cycloalkyl
In some embodiments, Re 18 s cycloalkyi In some embodiments, Rs 18 Cs cycloalkyl In some
embodiments, Re 158 O cycloalkyl In some embodiments, Rs 1s Cs cycloalkyl In some
embodiments, Re 15 Uo cycloalkyl In some embodiments, Re 15 Cio cycloalkyi

003751 In some embodiments, Rs is C3-Cr monocyclic cycloalkyl In some embodiments, Rs is
(C3-Cy7 monocychic saturated cycloalkyl In some embodiments, Re 15 C3-C7 monocyclic partially
saturated cycloalkyl In some embodiments, Rs 15 Co-Cro bicyelic cveloalkyl In some
embodiments, Re 1s Co-Cro bicychic saturated cycloalkyl In some embodiments, Rs 15 Co-Cio
bicyclic partially saturated cycloalkyl In some embodiments, Re 1s Cs-Cuo polyeyclic cycloalkyl.
100376} In some embodiments, Rs 15 3~ 1o 13~-membered heterocyclyl comprising 1-4
heteroators selected from N, O, and 8, optionally substituted with one or more R7. In some
embodiments, Re 13 3-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O,
and S, optionally substituted with one or more R7. In some embodiments, Re 1s 4-membered
heterocycelyl comprising 1-4 heteroatoms selected from N, O, and S, optionally substituted with
one of more R7. In some embodiments, Re 15 5-membered heterocyelyl comprising 1-4
heteroatoms selected from N, O, and S, optionally substituted with one or more R7. In some
embodiments, Re 1s 6~-membered heterocyelyl comprising 1-4 hetercatoms selected from N, (3,
and §, optionally sabstituted with one or more Ry, In some embodiments, Re 18 7-membered
heterocyclyl comprising 1-4 hetercatoms selected from N, O, and S, optionally substituted with
one or more R7. In some embodiments, Re 15 8-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and §, optionally substituted with one or more Ry, In some
embodiments, Re 18 9-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O,
and S, optionally substituted with one or more R7. In some embodiments, Re 15 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, optionally substituted with
one or more R7. In some embodiments, Re 15 11-membered heterocyclyl comprising 1-4
heteroatorms 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 Ry, In some embodiments, Re 1s 13-membered
heterocyclyl comprising 1-4 hetercatoms selected from N, O, and 8, optionally substituted with

one or more R7.



WO 2022/076663 PCT/US2021/053937

(003771 In some embodiments, Rs s 3- to 13-membered heterocyclyl comprising 1-4
heteroatoms selected from N, (3, and S, substituted with one or more Ry, In some embodimenis,
Re 15 3-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and §,
substituted with one or more Ry, In some embodiments, Rs 15 4-membered heterocyelyl
comprising 1-4 heteroatoms selected from N, O, and §, substituted with one or more R7. In some
embodiments, Re 15 S-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O,
and §, substituted with one or more Ry, In some embodiments, Re 15 &-membered heterocyelyl
comprising 1-4 heteroatoms selected from N, O, and 8, substituted with one or more Ry, In some
embodiments, Re is 7-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O,
and K, substituted with one or more R7. In some embodiments, Re 18 8-membered heterocyelyl
comprising 1-4 heteroatoms selected from N, O, and S, substituted with one or more Ry, In some
embodiments, Re 13 9-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O,
and S, substituted with one or more R7. In some embodiments, R s 10-membered heterocycelyl
comprising 1-4 heteroators selected from N, O, and 8§, substituted with one or more Ry, In some
embodiments, Re 18 11-membered heterocyelyl comprising 1-4 hetercatoms selected from N, O,
and §, substituted with one or more Rr. In some embodiments, Rs 15 12-membered heterocyclyl
comprising 1-4 hetercatoms selected from N, O, and S, substituted with one or more R7. In some
embodiments, Re 13 13-membered heterocyclyl comprising 1-4 hetercatoms selected from N, O,
and S, substituted with one or more Ry,

(003781 In some embodiments, Rs 1s 3- to 13-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and §, substituied with one Ry, In some embodiments, Re 15 3-
membered heterocyclyl comprising 1-4 hetercatoms selected from N, O, and 8, substituted with
one Ry In some embodiments, Rs 1s 4-membered heterocyelyl comprising 1-4 heteroatoms
selected from N, O, and S, substituted with one Ry, In some embodiments, Rs is S-membered
heterocyclyl comprising 1-4 hetercatoms selected from N, O, and S, substituted with one Ry, In
some embodiments, Re 1s 6-membered heterocyclyl comprising 1-4 heteroatoms selected from
N, O, and 8, substituted with one R7. In some embodiments, Rs 1s 7-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and S, substituted with one Ry In some
embodiments, Re 1s §-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O,
and S, substituted with one R7. Tn some embodiments, Rs 1s 9~-membered heterocyclyl
comprising 1-4 heteroators selected from N, O, and §, substituted with one R7. In some
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embodiments, Re 18 10-membered heterocyclyl comprising 1-4 hetercatoms selected from N, O,
and S, substituted with one R, In some embodiments, Rs is 11-membered heterocyeliyl
comprising 1-4 heteroatoms selected from N, O, and §, substituted with one Ry In some
embodiments, Re 1 12-membered heterocyclyl comprising 1-4 heteroatoms selected from N, (3,
and §, substituted with one Ry, In some embodiments, Re is 13-membered heterocyciyl
comprising 1-4 heteroatoms selected from N, O, and S, substituted with one Ry,

(003791 In some embodiments, Re 15 3- to 13-membered heterocyclyl comprising 1-4
hetercatoms selected from N, O, and 8. In some embodiments, Rs 15 3-membered heterocyclyl
comprising 1-4 hetercatoms selected from N, O, and $. In some embodiments, Rs is 4-membered
heterocyelyl comprising 1-4 heteroatoms selected from N, O, and S. In some embodiments, Re 13
S~-membered heterocyelyl comprising 1-4 heteroatoms selected from N, 3, and S. In some
embodiments, Re 138 6-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O,
and S. In sore embodiments, Re 13 7-mmembered heterocyclyl comprising 1-4 heteroatoms
selected frora N, O, and S. In some embodirsents, Re 18 8-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and 8. In some embodiments, Rs 1s 9-membered heterocyelyl
comprising 1-4 heteroatoms selected from N, (0, and §. In some embodiments, Rs 15 10-
membered heterocyelyl comprising -4 heterpgatoms selected from N, (3, and S. In some
embodiments, Re 13 1 l-membered heterocyclyl comprising 1-4 hetercatoms selected from N, O,
and 8. In some embodiments, Re 13 12-membered heterocyclyl comprising 1-4 heteroatoms
selected from N, (3, and S. In some embodiments, Rs is 13-membered heterocvelyl comprising 1-
4 hetercatoms selected from N, O, and §.

003801 In some embodiments, Rs 15 7- to 13-membered bicyclic heterocyclyl comprising 1-4
heteroatoms selected from N, O, and §, optionally substituted with one or more Ry, In some
embodiments, Re 1s 7-membered bicyclic heterocyelyl comprising -4 heteroatoms selected from
N, O, and 8, optionally substituted with one or more Ry, In some embodiments, Rg s §-
membered bicyclic heterocyelyl comprising 1-4 heteroatoms selected from N, O, and §,
optionally substituted with one or more Ry, In some embodiments, Rs 15 9-membered bicyclic
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, optionally substituted with
one or more R7. In some embodiments, Re 15 10-membered bicyclic heterocyclyl comprising 1-4
heteroators selected from N, O, and 8, optionally substituted with one or more R7. In some

embodiments, Rs 13 1 l-membered bicyclic heterocyelyl comprising 1-4 hetercatoms selected
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from N, O, and S, optionally substituted with one or more Ry, In some embodiments, Re 18 12-
membered bicyclic heterocyclyvl comprising 1-4 heteroatoms selected from N, O, and §,
optionally substituted with one or more Ry, In some embodiments, Re 18 13-membered bicyclic
heterocyclvl comprising 1-4 hetercatoms selected from N, O, and S, optionally substituted with
oneg or more Ry

[00381] In some embodiments, Rs 1s 7- to 13-membered bicyclic heterocyelyl comprising 1-4
heteroatoms selected from N, O, and 8, substituted with one or more R7. In some embodiments,
Rs 15 7-membered bicyclic heterocyclyl comprising 1-4 hetercatoms selected from N, O, and §,
substituted with one or more Ry, In some embodiments, Re 1s 8-membered bicyclhic heterocyclyl
comprising 1-4 heteroators selected from N, O, and §, substituted with one or more Ry, In some
ernbodiments, Re 1s 9-membered bicyclic heterocyelyl comprising 1-4 heteroatoms selected from
N, Q, and §, substituted with one or more R7. In some embodiments, Rs 15 10-membered bicyehe
heterocyelyl comprising 1-4 heteroators selected from N, O, and 8, substituted with one or more
R7. In some embodiments, Rs i3 11-membered hicyclic heterocyclyl comprising 1-4 hetercatoms
selected from N, O, and 8, substitoted with one or more R7. In some embodiments, Rs 15 12-
membered bicychic heterocyelyl comprising 1-4 hetercatoms selected from N, 3, and S,
substituted with one or more Ry, In some embodiments, Re 15 13-membered bieyclic heterocycelyl
comprising 1-4 heteroatoms selected from N, O, and §, substituted with one or more Ry,

003821 In some embodiments, Re 15 7- to 13-membered bicychic heterocyclyl comprising 1-4
hetercatoms selected from N, O, and 8, substituted with one R7. In some embodiments, Rs 15 7-
membered bicyclic heterocyclyvl comprising 1-4 heteroatoms selected from N, O, and §,
substituted with one Rv. In some embodiments, Re 1s 8-membered bicyclic heterocycivl
comprising 1-4 heteroatoms selected from N, O, and S, substituted with one Ry In some
embodiments, Ro is 9-membered bicyclic heterocyelyl comprising 1-4 heteroatoms selected from
N, O, and 8, substituted with one R7. In some embodiments, Rs 1s 10-membered bicyclic
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, substituted with one Ry, In
some embodiments, Re 15 1 1-membered bicyclic heterocyclyl comprising 1-4 heteroatoms
selected from N, O, and S, substituted with one Ry, In some embodiments, Rs is 12-membered
bicyclic heterocyclyl comprising 1-4 hetercatoms selected from N, O, and S, substituted with one
R7. In some embodiments, Re 1s 13-membered bicyclic heterocyelyl comprising 1-4 heteroators
selected from N, (0, and S, substituted with one R7.
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003831 In some embodiments, Rs 15 7- to 13-membered bicyclic heterocyclyl comprising 1-4
heteroatoms selected from N, O, and 8. In some embodiments, Rs 1s 7-membered bicyclic
heterocvelyl comprising 1-4 hetercatoms selected from N, G, and 8. In some embodiments, Re 18
&-membered bicyclic heterocyclyl comprising 1-4 hetercatoms selected from N, O, and 8. In
some embodiments, Re 1s 9-membered bicyclic heterocyclyl comprising 1-4 heteroatoms
selected from N, O, and S, In some embodiments, Re 1s 10-membered bicyclic heterocycivl
comprising 1-4 heteroatoms selected from N, O, and S. In some embodiments, Rg 15 11-
membered hicyclic heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8. In some
embodiments, Ro is 12-membered bicyclic heterocyclyl comprising 1-4 heteroatoms selected
from N, O, and S. In some embodiments, Rs 15 13-membered bicyclic heterocyely] comprising -
4 hetercatoms selected from N, O, and §.

[00384] In some embodiments, Rs 15 9~ 1o 13~-membered polycyehe heterocyclyl comprising 1-4
heteroators selected from N, O, and 8, optionally substituted with one or more R7. In some
embodiments, Re 13 9-membered polyeyclic heterocyclyl comprising 1-4 hetercatoms selected
from N, O, and §, optionally substituted with one or more R7. In some embodiments, Re 15 10~
membered polyeychic heterocyelyl comprising 1-4 heteroatoms selected from N, O, and 8,
optionally substituted with one or more R7. In some embodiments, Rs 18 11-membered polyeyclhic
heterocyelyl comprising 1-4 heteroatoms selected from N, O, and S, optionally substituted with
one of more R7. In some embodiments, Re 15 12-membered polycyclic heterocyelyt comprising
1-4 heteroatoms selected from N, O, and S, optionally substituted with one or more Ry, In some
embodiments, Re 1s 13-membered polycychic heterocyclvl comprising 1-4 hetercatoms selected
from N, O, and S, optionally substituted with one or more Ry,

(003851 In some embodiments, Re 15 9- to 13-membered polycyclic heterocyclyi comprising 1-4
heteroatoms selected from N, O, and 8, substituted with one or more R7. In some embodiments,
Rs 18 9-membered polycyclic heterocyelyl comprising 1-4 heteroatoms selected from N, O, and
S, substituted with one or more Ry, In some embodiments, Rs 1s 10-membered polycyclic
heterocyclyl comprising 1-4 hetercatoms selected from N, O, and S, substituted with one or more
Ry In some embodiments, Re i1s 11-membered polycyelic heterocyclyl comprising 1-4
hetercatoms selected from N, O, and S, substituted with one or more R7. In some embodiments,
Rs 15 12~-membered polycyehc heterocyelyl comprising 1-4 hetercatoms selected frora N, O, and
S, substituted with one or more R7. In some embodiments, Re ts 13-membered polveyche
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heterocvelyl comprising 1-4 heteroatoms selected from N, G, and S, substituted with one or more
R

[00386] In some embodiments, Rs is 9- to 13-membered polycyclic heterocyelyl comprising 1-4
heteroatoms selected from N, O, and 8, substituied with one Ry, In some embodiments, Re 15 9-
membered polveychic heterocyelyl comprising 1-4 heteroatoms selected from N, O, and S,
substituted with one Ry, In some embodiments, R 1s 10-membered polycyelic heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and S, substituted with one Ry In some
embodiments, Re 1s 11-membered polyceyclic heterocyelyl comprising 1-4 heteroatoms selected
from N, O, and S, substituted with one R7. In some embodiments, Re 1s 12-membered polyceyclic
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, substituted with one Ry, In
some embodiments, Re 18 1 3-membered polycychic heterocyclyl comprising 1-4 heteroatoms
selected from N, (0, and S, substituted with one R7.

(003871 In some embodiments, Re 15 9- to 13-membered polycyclic heterocyclyl comprising 1-4
heteroatoms selected from N, O, and S. In some emboduments, Re 138 9-ruembered polycyclhic
heterocyclyl comprising 1-4 heteroatoms selected from N, (3, and S. In some embodiments, Rs 18
10-membered polycyclic heterocyclyl comprising 1-4 heteroatoms selected from N, G, and 8. In
some embodiments, Rs 18 1 l-membered polveyclic heterocyclyl comprising 1-4 hetercatoms
selected from N, O, and S. In some embodiments, Re 15 12-membered polveychic heterocyelyl
comprising 1-4 hetercatoms selected from N, G, and S. In some embodiments, Re 15 13-
membered polveychic heterocyelyl comprising 1-4 heteroatoms selected from N, O, and S.
[00388] In some embodiments, Re 15 Ceo aryl or 5- to 13-membered heteroaryi comprising 1-4
heteroatoms selected from N, O, and 8, wherein the aryi or hetercaryl 1s optionally substituted
with one or more Ry,

[003891 In some embodiments, Re 15 Co-10 aryl or 5- to 13-membered hetercary! comprising 1-4
hetercatoms selected from N, G, and S.

[00390] In some embodiments, Rs 15 Co.i0 aryl optionally substituted with one or more Ry
[00391] In some embodiments, Re 15 Cos aryl optionally substituted with one or more Ry, In
some embodiments, Re 1s phenyl optionally substituted with one or more Ry,

1003921 In some embodiments, Re 1s Ceog aryl substituted with one or more R7. In some

ernbodiments, Re ts phenyl substituted with one or more R,
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003931 In some embodiments, Rs is Cos aryl substituted with one Ry In some embodiments, Rs
is phenv! substituted with one Ry,

003941 In some embodiments, Rs 15 Copo aryl.

[003951 In some embodiments, Re 15 Cos aryl In some embodiments, Rs 1s phenyl

00396} In some embodiments, Rs 1s 5- to 13-membered heteroary! comprising 1-4 hetercatoms
selected from N, O, and S, optionally substituted with one or more Ry, In some embodiments, Rs
15 S-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, optionally
substituted with one or more Ry, In some embodiments, Rs 15 6-membered heteroaryl comprising
1-4 hetercatoms selected from N, O, and S, optionally substituted with one or more Ry, In some
embodiments, Re 13 7-membered heteroary] comprising 1-4 heteroatoms selected from N, O, and
S, optionally substituted with one or more Ry, In some embodiments, Re 15 8-membered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, optionally substituted with one
or more Ry, In some embodiments, Re 138 9-membered heteroary! corprising 1-4 heteroatoms
selected from N, O, and S, optionally substituted with one or more R7. In some embodiments, Re
18 10-membered heteroaryl comprising 1-4 hetercatoms selected from N, G, and S, optionally
substituted with one or more Ry, In some embodiments, Re 15 Tl-membered heteroaryl
comprising 1-4 hetercatoms selected from N, G, and 8, optionally substituted with one or more
R7. In some embodiments, Re 15 12-membered heteroaryl comprising 1-4 hetercatoms selected
from N, O, and 5, optionally substituted with one or more R7. In some embodiments, Re 15 13-~
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, optionally
substituted with one or more Ry,

(003971 In some embodiments, Rs 1s 5- to 13-membered heteroary! comprising 1-4 hetercatoms
selected from N, O, and 5, substituted with one or more R7. In some embodiments, Re 1s 5-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, substituted with
one or more R7. In some embodiments, Re is 6-membered heteroaryl comprising 1-4 hetercatoms
selected from N, O, and 8, substituted with one or more Ry. In some embodiments, Re is 7-
membered heteroary! comprising 1-4 heteroatoms selected from N, O, and 8, substituted with
one or more Ry, In some embodiments, R 1s 8-membered heteroaryl comprising 1-4 heteroatoms
selected from N, O, and S, substituted with one or more R7. In some embodiments, Rs 15 9-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, substituted with
one or more Ry, In some embodiments, Re 15 10-membered heteroaryl comprising 1-4
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hetercatoms selected from N, O, and 8, substituted with one or more Ry. In some embodiments,
Rs 1s 11-membered hetercarvi comprising 1-4 heteroatoms selected from N, O, and §, substituted
with one or more Ry, In some embodiments, Re 1s 12-membered heteroaryl comprising 1-4
heteroatoms selected from N, (3, and S, substituted with one or more Ry, In some embodimenis,
R 15 13-membered heteroaryl comprising 1-4 hetercatoms selected from N, G, and 8, substituted
with one or more R7.

[00398] In some embodiments, Re 15 5- to 13-membered heteroarvl comprising 1-4 heteroatoms
selected from N, O, and S, substituted with one Ry, In some embodiments, Rs is S-membered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, substituted with one Ry, In
some embodiments, Re 1s 6-membered heteroaryl comprising 1~-4 heteroatoms selected from N,
0, and 8, substituted with one R7. In some embodiments, Re 15 7-roembered heteroary]
comprising 1-4 heteroatoms selected from N, O, and §, substituted with one R7. In some
ernbodiments, Re 1s 8-membered heteroaryl comprising -4 heteroatoms selected from N, O, and
S, substituted with one Ry, In some embodiments, Re 15 9-membered heteroaryl comprising 1-4
heteroatoms selected from N, (0, and §, substituted with one R7. In some embodiments, Re 15 10-
membered heteroaryl comprising 1-4 hetercatoms selected from N, O, and S, substituted with
one R7. In some embodiments, Rs 18 1 1-membered hetercaryt comprising 1-4 hetercatoms
selected from N, O, and S, substituted with one R7. In some emsbodiments, Re 15 12-membered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, substituted with one Ry, In
some embodiments, Re 1s 13-membered heterocaryl comprising 1-4 heteroatoms selected from N,
O, and N, substituted with one R,

003991 In some embodiments, Rs 1s 5- to 13-membered heteroary! comprising 1-4 hetercatoms
selected from N, O, and 8. In some embodiments, Re 13 5-membered hetercaryl comprising 1-4
heteroatoms selected from N, O, and 8. In some embodiments, Re i1s 6-membered hetercaryl
comprising 1-4 heteroatoms selected from N, O, and 8. In some embodiments, Re is 7-membered
heteroaryl comprising 1-4 hetercatoms selected from N, O, and 8. In some embodiments, Re 15 8-
membered hetercary! comprising 1-4 heteroatoms selected from N, O, and S, In some
embodiments, Ro s 9-membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and
8. In some embodiments, Rs 15 10-membered heteroaryl comprising 1-4 hetercatoms selected
from N, O, and 8. In some embodiments, Res 15 1 1-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and S. In somwe embodiments, Re 13 12-membered heteroary!
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comprising 1-4 heteroatoms selected from N, &, and 8. In some embodiments, Rs 15 13-
membered hetercaryl comprising 1-4 hetercatoms selected from N, ©, and 8.

004007 In some embodiments, Rs is 9- to 13-membered bicyclic hetercaryl comprising 1-4
heteroatoms selected from N, O, and §, optionally substituted with one or more Ry, In some
embodiments, Rs s 9-membered bicychic hetercaryl comprising 1-4 heteroatoms selected from
N, O, and 8, optionally substituted with one or more Ry. In some embodiments, Re 1s 10-
membered bicyclic heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, optionally
substituted with one or more Ry. In some embodiments, Rs 15 11-membered bicyclic hetercaryl
comprising 1-4 heteroatoms selected from N, O, and S, optionally substituted with one or more
Ry. In some embodiments, Re 15 12-membered bicychic heteroarvl comprising 1-4 heteroatoms
selected from N, O, and 8, optionally substituted with ovne or more R7. To some embodiments, Rs
is 13-mernbered bicyclic heteroaryl comprising 1-4 heteroatoms selected from N, O, and §,
optionally substituted with one or more Ry,

{00401 In some embodiments, Res 18 9~ 1o 13~-mernbered bicyclic hetercaryl comprising 1-4
heteroatoms selected from N, (3, and §, substituted with one or more Ry, In some embodiments,
Re 13 9-membered bicyclic heteroaryi comprising 1-4 hetercatoms selected from N, O, and S,
substituted with one or more Ry, In some embodiments, Re 1s 10-membered bieyclic heteroaryl
comprising 1-4 heteroatoms selected from N, (3, and §, substituted with one or more Ry, In some
embodiments, Re 1s 11-membered bicyclic heteroaryl comprising 1-4 heteroatoms selected from
N, O, and §, substituted with one or more R7. In some embodiments, Rs 1s 12-membered bicyclic
heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, substituted with one or more
Ry, In some embodiments, Re is 13-membered bicyclic hetercaryl comprising 1-4 heteroatoms
selected from N, O, and 5, substituted with one or more R7.

(00402} In some embodiments, Re 15 9- to 13-membered bicyclic heteroary! comprising 1-4
hetercatoms selected from N, O, and S, substituted with one Ry, In some embodiments, Re 1s 9-
membered bicyclic heteroarvl comprising 1-4 hetercatoms selected from N, O, and S, substituted
with one Ry In some embodiments, Rs 1s 10-membered bicyciic heteroaryl comprising 1-4
heteroatoms selected from N, O, and 8, substituted with one R7. In some embodiments, Re1s 11-
membered hicyclic heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8§, substituted
with one R7. In sorme embodiments, Res 15 12-membered bicyclic heteroaryl comprising 1-4
hetercatoms selscted from N, G, and S, substituted with one Ry, In some embodiments, Rs is 13-
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membered bicyclic heteroarvl comprising 1-4 hetercatoms selected from N, O, and §, substituted
with one Ry,

004031 In some embodiments, Rs is 9- to 13-membered bicyclic hetercaryl comprising 1-4
heteroatoms selected from N, O, and 8. In some embodiments, Rs 1s 9-membered bicyclic
heteroarvl comprising 1-4 hetercatoms selected from N, O, and S. In some embodiments, R is
10-membered bicyclic heteroarylt comprising 1-4 hetercatoms selected from N, O, and S In
some embodiments, Re 1s | l-membered hicyclic heteroaryl comprising 1-4 heteroatoms selected
from N, O, and S. In some embodiments, Rs 1s 12-membered bicyelic heteroaryl comprising 1-4
heteroatoms selected from N, O, and 8. In some embodiments, Re 1s 13-membered bicyclic
heteroaryl comprising 1-4 heteroatoms selected from N, O, and §.

[00404] In some embodiments, Re 15 9- to 13-membered polycyclic heteroary! comprising 1-4
heteroatoms selected from N, O, and S, optionally substituted with one or more R7. In some
ernbodiments, Re 1s 9~-membered polyeyclic heteroaryl comprising 1-4 heteroatoms selected from
N, Q, and 8§, optionally substituted with one or more R7. In some embodiments, Re 18 10-
membered polyeychic heteroaryl comprising 1-4 heteroatoms selected from N, O, and S,
optionally substituted with one or more Ro. In some embodiments, Re 15 T1-membered polycyclic
heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, optionally substituted with one
or more Ry, In some embodiments, Rs 15 12-membered polyeychic heteroaryl comprising 1-4
heteroatoms selected from N, O, and §, optionally substituted with one or more Ry, In some
embodiments, Re 15 13-membered polveychic heteroaryl comprising 1-4 hetercatoms selected
from N, O, and 5, optionally substituted with one or more Ry,

004057 In some embodiments, Rs is S- to 13-membered polycyclic hetercaryl comprising 1-4
heteroatoms selected from N, (3, and S, substituted with one or more Ry, In some embodimenis,
Rs 1s 9-membered polycyelic hetercaryl comprising -4 heteroatoms selected from N, O, and §,
substituted with one or more Ry. In some embodiments, Rg 15 10-membered polycyclic heteroaryl
comprising 1-4 heteroatoms selected from N, O, and S, substituted with one or more R7. In some
embodiments, Re 1s 1 1-membered polycychic heteroaryl comprising 1-4 hetercatoms selected
from N, O, and 8, substituted with one or more R, In some embodiments, Re is 12-membered
polycyclic hetercaryl comprising 1-4 heteroatoms selected from N, O, and 8, substituted with
one ot more R7. In some embodiments, Re 15 13-membered polyeyclic heteroaryl comprising 1-4
heteroatoms selected from N, G, and S, substituted with one or more R7.
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(004061 In some embodiments, Rs is 9- to 13-membered polycyclic hetercaryl comprising 1-4
heteroatoms selected from N, O, and §, substituied with one Ry, In some embodiments, Re 15 9-
membered polveychic heteroarvl comprising 1-4 heteroatoms selected from N, O, and S,
substituted with one Ry, In some embodiments, Rs 18 10-membered polycychic heteroaryl
comprising 1-4 heteroatoms selected from N, O, and §, substituted with one Ry In some
embodiments, Re 15 11-membered polyceyclic hetercaryl comprising 1-4 heteroatoms selected
from N, O, and S, substituted with one R7. In some embodiments, Re 1s 12-membered polyceyclic
hetercaryl comprising 1-4 heteroatoms selected from N, O, and 8, substituted with one Ry, In
some embodiments, Re 1s 1 3-membered polyeyclic heteroaryl comprising 1-4 heteroatoms
selected from N, (0, and S, substituted with one R7.

(004077 In some embodiments, Re 15 9- to 13-membered polycyclic heteroary! comprising 1-4
heteroatoms selected from N, O, and S. In some embodiments, Rs 15 9-moembered polyeyelic
heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8. In some embodiments, Rs 15
10-membered polycyclic heteroaryl comprising 1-4 hetercatoms selected frora N, O, and S. In
some embodiments, Rs 1s | l-membered polveyelic heteroaryl comprising 1-4 heteroatoms
selected from N, O, and S. In some embodiments, Re 18 1Z-membered polveychic heteroaryi
comprising 1-4 hetercatoms selected from N, G, and S. In some embodiments, Re 15 13-
membered polyeychic heteroaryl comprising 1-4 heteroatoms selected from N, O, and S.
[00408] In some embodiments, Re 15 H, Cie alkyl, Csoio cycloalkyl, 3- to 13-membered
heterocvelyl comprising 1-4 hetercatoms selected from N, G, and S, Cero aryl, 5-1t0 13-
membered hetercaryl comprising 1-4 hetercatoms selected from N, 3, and 8, or -C{O)R7,
wherein the alkyl, cveloalky, heterocyclvl, aryl, or hetercaryl 1s optionally substituted with one
or more Ry,

004091 In some embodiments, Re 15 H, Cig alkyl, Caao cycloalkyl, 3- to 13-membered
heterocyclvl comprising 1-4 hetercatoms selected from N, O, and 8, Ce.10 aryl, or 5-to0 13-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, wherein the alkyl,
cycloalkyl, heterocvelyl, aryl, or heteroarvl 1s optionally substituted with one or more Ry
[004101 In some embodiments, Re 15 H, Cig alkyl, Caao cycloalkyl, 3- to 13-membered
heterocyclvl comprising 1-4 hetercatoms selected from N, O, and 8, Ce-10 aryl, or 5-to0 13-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 5, wherein the alkyl,
cycloalkyl, heterocyelyl, aryl, or heteroaryl s substituted with one or more R,
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(004117 In some embodiments, Rs is cyclopropyl, piperidine, tetrahydropyran, morpholine,
phenyl, pyridine, pyrimidine, tetrazole, triazole, pyrazole, thiazole, oxazole, furan, pyrrole,
isoxazole, 1,3-dihydro-2H-benzol[djimidazol-2-one, indoling, indole, 2,3-diydrobenzofuran, 1H-
benzo[d}i1,2,3tnazole, 1H-indarole, imidazole, imidazo{1,2-ajpyrazine, naphthalene, quunoline,
2,3-dihydrobenzofbl{1,4idioxine, benzo[djoxazol-2(3H}-one, benzo{djisoxazole, or 9H-
carbazole.

[004121 In some embodiments, Rs 15 cyclopropyl, piperiding, tetrahydropyran, or morpholine.
100413} In some embodiments, Rs 1s phenyl, pyridine, pyrimidine, tetrazole, triazole, pyrazole,
thiazole, oxazole, furan, pyrrole, isoxazole, 1,3-dihydro-2H-benzo[djimidazol-Z-one, indoline,
indole, 2,3~-divdrobenzofuran, 1H-benzo[d][1,2,3inazole, 1H-ndazole, vmudazole, vrudazoll,2-
alpyrazine, naphthalene, quinoline, 2,3-dihydrobenzo[bli1,4]dioxine, benzo[djoxazol-2(3H}-one,
benzo[dlisoxazole, or 9H-carbazole,

[00414] In some embodiments, Re 15 pynidine, pyrinudine, tetrazole, trniazole, pyrazole, thiazole,
oxazole, furan, pyrrole, 1soxazole, 1,3-dihydro-ZH-benzo[d]imidazol-2-one, mdoline, ndole, 2,3-
diydrobenzofuran, 1H-benzo[d}{1,2,3 ltriazole, indazole, imidazole, imidazofl,2-alpyrazine,
naphthalene, qumohne, 2,3-dihydrobenzo[bil1,41dioxineg, benzo{dloxazol-2(3H}-one,
benzoldlisoxazole, or 9H-carbazole.

004151 In some embodiments, Rs 1s pynidine, pyrimiding, or imdazole.

00416} In some embodiments, Rs 15 indazole.

(004171 In some embodiments, Rs is tetrazole, triazole, pyrazole, thiazole, oxazole, furan,
pyrrole, isoxazole, 1,3-dihydro-2H-benzofdjimidazol-2-one, indoling, indole, 2,3-
divdrobenzofuran, 1H-benzo{d}[1,2,3jtriazole, 1H-indazole, imidazole, imidazof1,2-ajpyrazine,
naphthalene, quinoline, 2,3-dihydrobenzo[bif1,4idioxine, benzo[djoxazol-2(3H}-one,
benzo[djisoxazole, or 9H-carbazole.

[00418] In some embodiments, Re 18 tetrazole, triazole, pyrazole, thiazole, oxazole, furan,
pyrrole, isoxazole, or imidazole.

100419} In some embodiments, Re 1s 1,3-dihydro-2H-benzo[d]imidazol-2-one, indoline, indole,
2,3-diydrobenzofuran, 1H-benzo[d][1,2,3trazole, 1H-indazole, inidazofl Z-alpyrazine,
naphthalene, quinoline, 2,3-dihydrobenzo[bif1,41dioxine, benzo[d]oxazol-2(3H}-one,

benzo[dlisoxazole, or 9H-carbazole.
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004207 In some embodiments, Rs is 1,3-dihydro-2H-benzo[d]imidazol-2-one, indoline, indole,
2,3-divdrobenzofuran, 1H-benzo[d}[1,2,3}triazole, 1H-indazole, imidazofl,2-a]pyrazine,
naphthalene, quinohine, 2 3-dihydrobenzo[bi[1,4]dioxine, or benzol[djoxazol-2(3H}-one,
benzo{dhisoxazole.

004211 In some embodiments, Rs 1s 9H-carbazole.

100422} In some embodiments, Rs and Rs 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 heterocyelyl or heteroaryl 15 optionally substituted with one or more Ry,

(004237 In some embodiments, Rs and Rs together with the atoros 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 heteroatoms selected from N, O, and S
[00424] In some embodiments, Rs and Re together with the atoms to which they are attached
form a 4- to 10-membered heterocvelyl comprising 1-4 heteroatoms selected from N, O, and §,
optionally substituted with one or more Ry

004257 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, (3, and §,
optionally substituted with one or more R

004261 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, 0, and 8,
optionally substituted with one or more Ry,

(004277 In some embodiments, Rs and Rs together with the atoms to which they are attached
form a 6-membered heterocyclyl comprising 1-4 heteroatoms selected from N, 3, and §,
optionally substituted with one or more Ry,

100428} In some embodiments, Rs and Rs together with the atoms to which they are attached
form a 7-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and §,
optionally substituted with one or more R7.

[004291 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,
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004307 In some embodiments, Rs and Rs together with the atoms to which they are attached
form a 9-membered heterocyclyl comprising 1-4 heteroatoms selected from N, 3, and §,
optionally substituted with one or more Ry,

(00431} In some embodiments, Rs and Re together with the atoms to which they are attached
form a 10-membered heterocyclyl comprising 1-4 hetercatoms selected from N, §, and S,
optionally substituted with one or more R7.

[004321 In some embodiments, Rs and Rs together with the atoms to which they are attached
form a 4- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, §, and S,
substituted with one or more Ry,

004337 In some embodiments, Rs and Rs together with the atoros 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 fo
which they are attached form a S-roembered heterocyclyl comprising 1-4 heteroatoms selected
from N, O, and S, substituted with one or more R7. 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 S, substituted with one or more R7. In some embodiments,
Rs and Rs together with the atoms to which they are attached form a 7-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, (3, and §, substituted with one or more Ry, In some
embodiments, Rs and Re together with the atoms to which they are attached form a 8-membered
heterocvelyl comprising 1-4 heteroatoms selected from N, G, and S, substituted with one or more
R In some embodiments, Rs and Re together with the atoms to which they are attached form a
9-membered heterocyclyl comprising 1-4 hetercatoms selected from N, (0, and §, substituted
with one or more R7. In some embodiments, Rs and Rs together with the atoms to which they are
attached form a 10-membered heterocyclyl comprising 1-4 hetercatoms selected from N, O, and
S, substituted with one or more Ry

004341 In some embodiments, Rs and Rs together with the atoms to which they are attached
form a 4- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, §, and S,
substituted with one Ry,

1004357 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 R7. In some embodiments, Rs and Re together with the atoms to which they
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are attached form a S-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O,
and 8, substituted with one R7. In some embodiments, Rs and Rs together with the atoms to
which they are attached form a 6-membered heterocyclyl comprising 1-4 heteroatoms selected
from N, O, and 5, substituted with one Ry. In some embodiments, Rs and Rs together with the
atoms to which they are attached form a 7-membered heterocyclyl comprising 1-4 hetercatoms
selected from N, O, and 8, substituted with one Ry In some embodiments, Rs and R together
with the ators to which they are attached form a 8-membered heterocyclyl comprising 1-4
hetercatoms selected from N, G, and S, substituted with one Ry In some embodiments, Rs and
Rs together with the atoms to which they are attached form a 9-membered heterocyclyl
comprising 1-4 heteroators selected from N, O, and §, substituted with one R7. In some
ernbodiments, Rs and Re together with the atoms to which they are attached form a 10-membered
heterocycelyl comprising 1-4 heteroatoms selected from N, O, and 8, substituted with one Ry,
[00436] In some embodiments, Rs and Re together with the atoms to which they are attached
form a 4- to 10-membered heterocvelyvl comprising 1-4 heteroatoms selected from N, O, and S
(004371 In some embodiments, Rs and Re together with the atoms to which they are attached
form a 4~-membered heterocyelyl comprising 1-4 hetercatoms selected from N, O, and S. In some
embodiments, Rs and Re together with the atoms to which they are attached form a S-membered
heterocyelyl comprising 1-4 heteroatoms selected from N, O, and 8. In some embodiments, Rs
and Re together with the atoms to which they are attached form a3 6-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, &, and 8. In some embodiments, Rs and Re
together with the atoms to which they are attached form a 7-membered heterocyclyl comprising
1-4 heteroatoms 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 heterocyclyt comprising 1-4 hetercatoms
selected from N, O, and 8. In some embodiments, Rs and R together with the atoms to which
they are attached form a S-membered heterocyelyl comprising 1-4 heteroatorns selected from N,
0, and 8. 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, §, and S.
[004381 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,

optionally substituted with one or more Ry,
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004391 In some embodiments, Rs and Rs together with the atoms to which they are attached
form a S-membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and 8, optionally
substituted with one or more Ry, In some embodiments, Rs and Re together with the atoms to
which they are attached form a 6-membered hetercaryl comprising 1-4 heteroatoms selected
from N, O, and S, optionally 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 heteroaryl comprising -4
heteroatorms selected from N, O, and 8, optionally substituted with one or more Ry, In some
embodiments, Rs and Rs together with the atoms to which they are attached form a 8-membered
heteroaryl comprising 1-4 heterocatoms selected from N, O, and S, optionally substituted with one
or more Ry, o some embodiments, Rs and Re together with the atoms to which they are attached
form a 9-membered heteroary] coroprising 1-4 hetercatoms selected from N, O, and S, optionally
substituted with one or more Ry, In some embodiments, Rs and Re together with the atoms fo
which they are attached form a 10-membered heteroaryl comprising 1-4 heteroatoms selected
from N, O, and S, optionally substituted with one or more Ry,

(004407 In some embodiments, Rs and Re together with the atoms to which they are attached
form a 3- to 10-membered hetercaryl comprising 1-4 heteroatoms selected from N, 3, and §,
substitated with one or more Ry,

004411 In some embodiments, Rs and Rs together with the atoms to which they are attached
form a S-membered heteroary] comprising 1-4 hetercatoms selected from N, G, and S,
substituted with one or more Ry, In some embodiments, Rs and Re together with the atoms to
which they are attached form a 6-membered heteroaryl comprising 1-4 hetercatoms selected
from N, O, and S, substituted with one or more Ry, In some embodiments, Rs and Ry together
with the atoms 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 R7. In some embodiments,
Rs and Rs together with the atoms to which they are attached form a 8-membered heteroaryl
comprising 1-4 heteroatoms selected from N, O, and S, substituted with one or more R7. In some
embodiments, Rs and Rs together with the atoms to which they are attached form a @-membered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, substituted with one or more
R7. In some embodiments, Rs and Re together with the atoms to which they are attached form a
10~-membered hetercaryl comprising -4 heteroatoms selected from N, O, and 5, substituted with
one or morg Ry
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00442} 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, 3, and S,
substituted with one Rv. In some embodiments, Rs and Re together with the atoms to which they
are attached form a 5-membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and
8, substituted with one Ry In some embodiments, Rs and Ry together with the atoms to which
they are attached form a 6-membered heteroaryl comprising 1-4 hetercatoms 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 7-membered hetercaryl 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 8-membered heteroaryl comprising 1-4 hetercatoms
selected from N, O, and 8, substituted with one Ry. In some embodinents, Rs and Re together
with the atoms to which they are attached form a 3-membered heteroary! comprising 1-4
heteroatoros 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 10-membered heteroaryl
comprising 1-4 heteroatoms selected from N, O, and S, substituted with one Ry,

(004437 In some embodiments, Rs and Rs together with the atoms to which they are attached
form a S- to 10-membered heteroaryl comprising 1-4 hetercatoms selected from N, 3, and S.
(004447 In some embodiments, Rs and Rs together with the atoms to which they are attached
form a S-membered heteroary] comprising 1-4 hetercatoms selected from N, G, and S. In some
embodiments, Rs and Rs together with the atoms to which they are attached form a 6-membered
heteroaryl comprising 1-4 hetercatoms 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 heteroaryl comprising
1-4 hetercatoms selected from N, O, and 8. 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 8. In some embodiments, Rs and Re together with the atoms to which
they are attached form a 9-membered heteroaryl comprising 1-4 heteroatoms selected from N, O,
and 8. In some embodiments, Rs and Re together with the atoms to which they are attached form
a 10-membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and S

1004457 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

A



WO 2022/076663 PCT/US2021/053937

(00446} In some embodiments, Rs and Rs together with the atoms to which they are attached
form a piperidine, substituted with one or more Ry,

004477 In some embodiments, Rs and Rs together with the atoms to which they are attached
form a piperidine, substituted with one Ry,

004487 In some embodiments, Rs and Rs together with the atoms to which they are attached
form a pipendine.

004491 In some embodiments, Rs and Rs together with the atoms to which they are attached
form a tetrahydroquinoline, optionally substituted with one or more Ry,

[004501 In some embodiments, Rs and Rs together with the atoms to which they are attached
form a tetrahydroquinoline, substituted with one or more R,

(004517 In some embodiments, Rs and Re together with the atoms to which they are attached
form a tetrahvdrogquinoline, substituted with one Ry,

[00452] In some embodiments, Rs and Re together with the atoms to which they are attached
form a tetrahvdroquinohine.

(004531 In some embodiments, Rs and Re together with the atoms to which they are attached
form a tetrahydrosoquinohing, optionally substituted with one or more Ry,

[00454] In some embodiments, Rs and Re together with the atoms to which they are attached
form a tetrahydroisoquinoling, substituted with one or more Ry

(004551 In some embodiments, Rs and Re together with the atoms to which they are attached
form a tetrahydroisoquinoling, substituted with one Ro.

(004561 In some embodiments, Rs and Re together with the atoms to which they are attached
form a tetrahydroisoquinoling.

(004571 In some embodiments, Rs and Re together with the atoms to which they are attached
form a tetrahydroinmidazopyrazine, optionally substituted with one or more Ry,

[00458] In some embodiments, Rs and Rs together with the atoms to which they are attached
form a tetrahydroimidazopyrazine, substituted with one or more Ry,

100459} In some embodiments, Rs and Rs together with the atoms to which they are attached
form a tetrahydroimidazopyrazine, substituted with one Ry,

100460} In some embodiments, Rs and Rs together with the atoms to which they are attached

form a tetrahydromudazopyrazine.
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(004611 In some embodiments, Rs and Rs together with the atoms to which they are attached
form a tetrahvdronaphthyridine, optionally substituted with one or more Ry
004621 In some embodiments, Rs and Rs together with the atoms to which they are attached
form a tetrahvdronaphthyridine, substituted with one or more Ry,
004631 In some embodiments, Rs and Rs together with the atoms to which they are attached
form a tetrahydronaphthyridine, substituted with one Ry,
[004641 In some embodiments, Rs and Rs together with the atoms to which they are attached
form a tetrahydronaphthyridine.
004651 In some embodiments, each R 1s independently oxo, halogen, -OH, -NHz, -CN, -
C{OYR19, ~CLOYOR 0, ~-CONRoh, Cra alkyl, Cro alkenyl, Cae alkynyl, Crs alkoxy, -NH{Ci16
alkyl), -N{Crs alkvl), ~-O-(CH2)-Rs, ~-NH-{CH2)}-Rs, Cs.10 cycloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, Ce.10 aryl, or 5~ to 10-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 5, wherein the alkyl,
alkenyl, alkynyl, alkoxy, cycloalkyl, heterocyclyl, arvl, or heteroary! 1s optionally substituted
with one or more Rio.
(004661 In some embodiments, each R7 1s independently oxo, halogen, -OH, -NH», -UN, -
C{ORuo, -COYORue, -C{ON(Rio})z, Cis alkyl, Coe alkenyl, Cos alkynyl, Cis alkoxy, -NH{C1
alkyl), -N{Cr6 altkyl)p, -O-(CH2)-Re, -NH-{CH2}-Rs, Us-io eycloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, oot arvl, or 5-to 10-
membered heteroaryl comprising 1-4 hetercatoms selected from N, 3, and S.
(004671 In some embodiments, Ry is oxo, halogen, -OH, -NHz, -UN, -C{O}Ru, -C{OYORw, -
C{OIN{Ruo)z, -O-{TCH23-Ra, or -NH-(CH2}-Rs.
[00468] In some embodiments, Ry is oxo, halogen, -OH, -NHz, or -CN.
[004691 In some embodiments, Ry 15 oxo.
1004707 In some embodiments, Ry 1s halogen. In some embodiments, Ry s F, CL Br, or L In
some embodiments, Ry 18 F, Cl, or Br. In some embodiments, R7 1s F. In some embodiments, R
is Cl In some embodiments, R7 is Br. In some embodiments, Ry s L.
[004711 In some embodiments, Ry 15 -OH. In some embodiments, Rz 1s -NH2. In some
embodiments, R7 is -CN.
[00472] In some embodiments, Ry 15 ~-C{OWR 0, -C{OYOR 10, -C{ON(RI10)2, -O-(CH2)-Rs, or -
NH-{CHz)}-Rs.
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004731 In some embodiments, Ry is -C{ORi0. In some embodiments, Ry 15 -C{O)0OR ¢, In some
embodiments, Ry 1s -C{ON{Ruo). In some embodiments, Ry 15 -O-{CH2)e-Rs. In some
embodiments, Ry s -NH-{CH2}-Rs.

(004741 In some embodiments, Ry 1s Cis alkoxy, -NH{Cr6 alkyl), or -N{Ci6 alkyl)z

004757 In some embodiments, Ry 1s Ci6 alkoxy optionally substituted with one or more Rue.
[00476] In some emtbodiments, Ry 1s Cis alkoxy substituted with one or more Rio.

(004771 In some embodiments, Ry 15 Ci6 alkoxy substituted with one Rio. In some embodiments,
R~ 15 Crs alkoxy substituted with two Rye.

[004781 In some embodiments, Ry 15 Ci6 alkoxy. In some embodiments, Ry 1s methoxy. In some
embodiments, R7 1s ethoxy. In some embodiments, R7 s propoxy. In some embodiments, Ry is
butoxy. In some embodiments, Ry 15 pentoxy. In some embodiments, R7 18 hexoxy. In some
embodiments, R7 13 tsopropoxy. In some embodiments, Ry 15 1sobutoxy. In some embodiments,
R7 15 1sopentoxy. In some embodiments, Ry s 1sohexoxy. In some embodiments, Ry 15 secbutoxy,
In some embodiments, R7 15 secpentoxy. In some embodiments, R 15 sechexoxy. In some
embodiments, R7 15 tertbutoxy.

[00479] In some embodiments, Ry 15 -NH{C16 altkyl} or -N{C1s alkyl}. In some embodiments,
R71s ~-NH{{1¢ alkyl). In some embodiments, R 15 ~-N{C1s alkyl}z.

0048071 In some embodiments, Ry 1s Cra alkyl, Cas alkenyl, Cos altkynyl, Ca10 cyeloalkyl, 3~ to
10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, Ce0 aryl, or
5- to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, wherein
the alkvl, alkenvl, alkynyl, cycloalkyl, heterocyclyl, arvi, or hetercaryl is optionally substituted
with one or more Rio.

[00481] In some embodiments, Ry 15 Cis alkyl, Cre alkenyl, Cos alkynyl, Csao cycloalkyl, 3- 1o
10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, Cs.0 aryl, or
5- 1o 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, G, and S

[00482] In some embodiments, Ry 15 Cia alkyl, Cos alkenyl, or Cr alkynyl, wherein the alkyl,
alkenyl, or alkynyi is optionally substituted with one or more Rug.

[004831 In some embodiments, Ry 15 1 alkyl optionally substituted with one or more Rio. In
some embodiments, R7 is methyl optionally substituted with one or more Rio. In some

ernbodiments, Ry 1s ethyl optionally substituted with one or more Rio. In some embodiments, Ry
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is propyl optionally substituted with one or more Rie. In some embodiments, Ry 1S 1sopropyl
optionally substituted with one or more Rio.

004841 In some embodiments, R7 1s Cz6 alkenyi optionally substituted with one or more R, In
some embodiments, Ry is (7 alkeny! optionally substituted with one or more Rie. In some
embodiments, R7 is Cs alkenyl optionally substituted with one or more Rie. In some
embodiments, Ry 1s (s alkenyl optionally substituted with one or more Rio. In some
embodiments, Ry is s alkenyl optionally substituted with one or more Rio. In some
embodiments, Ry 1s (s alkenyl optionally substituted with one or more Ruo.

[004851 In some embodiments, Ry 15 Cz6 alkynyl optionally substituted with one or more Rio. In
some embodiments, Ry 15 (2 alkynyl optionally substituted with one or more Rio. In some
ernbodiments, Ry 1s s alkynyl optionally substituted with one or more Rio. In some
embodiments, Ry 18 Cs alkynyl optionally substituted with one or more Rio. In some
ernbodiments, Ry 1s Us alkynyl optionally substituted with one or more Rio. In some
embodiments, R7 18 Ce alkynyl optionally substituted with one or more Rio.

004861 In some embodiments, Ry 15 Cis alkyl, Coe alkenyl, or Czs alkynyl, wherein the alkyl,
alkenyl, or alkynyi is substituted with one or more Ruo.

(004871 In some embodiments, Ry 15 Cis alkyl substituted with one or more Rio. In some
embodiments, Ry 13 methy! substituted with one or more Rio. In some embodiments, Ry 1s ethyl
substituted with one or more Rio. In some embodiments, R7 1s propyl substituted with one or
more Rio. In some embodiments, Ry is 1sopropyl substituted with one or more R

{00488} In some embodiments, Ry 15 Crs alkenyl substituted with one or more Ruo. In some
embodiments, R 15 C: alkenyl substituted with one or more Rio. In some embodiments, Ry 15 Cs
alkenyl substituted with one or more Rio. In some embodiments, Ry 1s Cs alkenyl substituted
with one or more Rio. In some embodiments, Ry is Cs alkenyl substituted with one or more Ruo.
In some embodiments, Ry 1s Cs alkenyl substituted with one or more Ru.

[004891 In some embodiments, Ry 15 Cz¢ alkynyl substituted with one or more Rie. In some
embodiments, Ry 1s (2 alkynyl substituted with one or more Rio. In some embodiments, Ry 15 Cs
alkyny! substituted with one or more Ryo. In some embodiments, Ry 15 Cq alkynyl substituted
with one or more Ric. In some embodiments, Ry 18 Cs alkynyl substituted with one or more Rio.

In some ermnbodiments, R7 1s Cs alkynyl substituted with one or more Rio.
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[004901 In some embodimenis, Ry is Ci alkyl, Cas alkenyl, or (a6 alkynvl, wherein the alkyl,
alkenvyl, or alkynyl 1s substituted with one Rio.

004911 In some embodiments, Ry 1s C13 alkyl substituted with one Rio. In some embodiments,
R~ 1s methy! substituted with one Rio. In some embodiments, Ry 1s ethy! substituted with one Rao.
In some embodiments, R7 is propyi substituted with one Rio. In some embodiments, Ry is
isopropyl substituted with one Ruo.

[004921 In some embodiments, Ry 15 Cz6 alkenyi substituted with one Rio. In some
embodiments, Ry 1s (2 alkenyl substituted with one Rio. In some embodiments, Ry 1s Cs alkenyl
substituted with one Rio. In some embodiments, Ry is Cs alkenyl substituted with one Ry In
some embodiments, Ry 15 Cs alkeny] substituted with one Rio. In some embodiments, R71s Ca
alkeny! substituted with one Rio.

004937 In some embodiments, R7 15 Cre alkynyl substituted with one Rio. In some
ernbodiments, Ry 1s {2 alkynyl substituted with one Rio. In some embodiments, Ry s Ty alkynyl
substituted with one Rio. In some embodiments, R7 1 Cs alkynyl substituted with one Rio. In
some embodiments, Ry 1s Cs alkynyl substituted with one Rio. In some embodiments, Ry 1s Ce
alkynyl substituted with one Rie.

[00494] In some embodiments, Ry 15 Cis alkyl, Cow alkenyl, or Cas alkynyl

004951 In some embodiments, Ry 1s Cra alkyl In some embodiments, R7 is methyl In some
embodiments, R71s ethvl In some embodiments, R7 1s propyl. In some embodiments, Ry s
1sopropyl.

(004961 In some embodiments, Ry 1s Crs alkenyl In some embodiments, Ry 15 Ca alkenvl In
some embodiments, Ry 15 Cs alkenyl. In some embodiments, R7 is T4 alkenvyl. In some
embodiments, Ry 1s s alkenyl. In some embodiments, Ry is Co alkenyl

[004971 In some embodiments, Ry 15 Cz6 alkynyl In some embodiments, Ry is €z alkvnyl. In
some embodiments, Ry is Cs alkynyl In some embodiments, R7 is Ca alkynyl. In some
embodiments, Ry is Cs alkynyl In some embodiments, Ry 15 Co alkynyl.

[00498] In some embaodiments, Ry 1s Caao cycloalkyl, 3- to 10-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and §, Ce.yo aryl, or 5- to 10-membered
heteroaryl comprising 1-4 hetercatoms selected from N, O, and S, wherein the cycloalkyi,

heterocyelvl, arvl, or heteroarvl 1s optionally substituted with one or more Rio.
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[00499] In some embodiments, R7 1s Cs.io cycloalkyl, 3- to 10-membered heterocyciyl
comprising 1-4 heteroatoms selected from N, O, and S, Ceo arvi, or 5- to 10-membered
heteroarvl comprising 1-4 hetercatoms selected from N, O, and S.

[00500] In some embodiments, Ry 1s Caao cycloalkyt or 3+ to 10-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, &, and §, wherein the cycloalkyl or heterocyclyl is
optionally substituted with one or more Rio.

[00501] In some embodiments, Ry 15 Cs.io cycloalkyl or 3- to 10-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and S

[003021 In some embodiments, Ry 15 Cs.p0 cycloalkyl optionally substituted with one or more
Rao.

(005037 In some embodiments, Ry 15 Cs cycloalkyl optionally substituted with one or more Ruo.
In some embodiments, R7 15 Cq eycloalkyl optionally substituted with one or more Rio. In some
ernbodiments, Ry 1s s cycloalkyl optionally substituted with one or more Rie. In some
embodiments, R7 18 Ce cycloalky! optionally substituted with one or more Rio. In some
embodiments, Ry 1s {7 cycloalkyl optionally substituted with one or more Rie. In some
embodiments, R7 13 Cs cycloalkyl optionally substituted with one or more Rio. fn some
embodiments, Ry 1s O cycloalkyl optionally substituted with one or more Rie. In some
embodiments, R7 13 Cio cycloalkyl optionally substituted with one or more Rie.

[00504] In some embodiments, Ry 18 C3-Cr monocyehie cycloalkyl optionally substituted with
one or more Ryo. In some embodiments, Ry 18 C5-Cr monocyclic saturated cyeloalkyl optionally
substituted with one or more Rio. In some embodiments, Rr i1s Us-C7 monocyclic partiaily
saturated cycloalkyl optionally substituted with one or more Ruo. In some embodiments, Ry 15 Co-
Cho bicychie cycloalkyl optionally substituted with one or more Ryo. In some embodiments, Ry is
Co-Cio bicychie saturated cycloalky! optionally substituted with one or more Ryo. In some
embodiments, Ry 1s Co-Co bicyclic partially saturated cycloalkyl optionally substituted with one
or more Rie. In some embodiments, Rr 18 Cs-Cho polyevelic cycloalkyl optionally substituted
with one or more Rio.

[00505] In some embodiments, Ry 15 Cs.io cycloalkyl substituted with one or more Ruo.

[00506] In some embodiments, Ry 1s Cs cycloalkyl substituted with one or more Rio. In some
ernbodiments, Ry 1s s cycloalkyl substituted with one or more Rio. In some embodiments, Ry s
(s cycloalkyl substituted with one or more Rio. In some embodiments, R7 1s Cs cycloalkyl
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substituted with one or more Rio. In some embodiments, Ry 15 Cr cycloalkyl substituted with one
or more Rio. In some embodiments, Ry 15 Cs eycloalkyl substituted with one or more R In
some embodiments, Ry 1s Co cycloalkyl substituted with one or more Ryo. In some embodiments,
R71s Cio cycloalkyl substituted with one or more Rye.

005071 In some embodiments, Ry 1s C3-C7 monocyclic cycloalkyl substituted with one or more
Ru. In some embodiments, R7 1s C3-C7 monocycelic saturated cycloalkyl substituted with one or
more Ryo. In some embodiments, Ry is Ci-Cr monocyclic partially saturated eycloalkyl
substituted with one or more Ruo. In some embodiments, Ry 1s Co-Cio bicyelic cyeloalkyl
substituted with one or more Rio. In some embodiments, Ry 1s Co-Cio bicyclic saturated
cycloalkyl substituted with one or more Rio. In some emboduments, R7 18 Co-Cro bieyclic
partially saturated cycloalkyl substituted with one or more Rio. To some embodiments, Ry 1 Cs-
Cro polveychic eycloalkyl substituted with one or more Ruo.

[00308] In some embodiments, Ry 15 Ca.po cycloalkyl substituted with one Rie.

(005097 In some embodiments, R7 15 Cs eycloalkyl substituted with one Rio. In some
embodiments, Ry 1s (s cycloalkyl substituted with one Rio. In some embodiments, Ry s Us
cycloalkyl substituted with one Rio. In some embodiments, R7 15 Cs cycloalkyl substituted with
one Rio. In some embodiments, Ry 18 Cr eycloalky! substituted with one Rio. In some
embodiments, By 13 Cr cycloalky! substituted with one Ruo. In some embodiments, Ry 15 Cs
cycloalkyl substitnted with one Rio. In some embodiments, Ry 1s Cio cycloalkyl substituted with
one Rio.

(005101 In some embodiments, Ry 15 Cx-{7 monocyclic cycloalkyl substituted with one Rie. In
some embodiments, Ry 15 C:-{7 monocyclic saturated cycloalky! substituted with one Ry, In
some embodiments, Ry is C3-C7 monocychic partially saturated cycloaikyl substituted with one
Ryo. In some embodiments, Ry is Co-Cio bicychic cycloalkyl substituted with one Rio. In some
embodiments, Ry 1s Co-Cro bicyclic saturated cycloalkyl substituted with one Rio. In some
embodiments, Ry is Co-Cro hicyclic partially saturated cycloalkyl substituted with one Ryo. In
some embodiments, Ry is Cs-Cio polyeychic cycloalkyl substituted with one Ruo.

[003111 In some embodiments, Ry 15 Cs.p0 cycloalkyl

100512} In some embodiments, Ry 1s Cs cycloalkyl In some embodiments, R7 1s Cs cycloalkyl

In some ernbodiments, R7 1s Cs cycloalkyl. In some embodiments, Ry 15 Cs eycloalkyl Insome
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embodiments, Ry 18 O cycloalkyl In some embodiments, Ry is Cs cycloalkyl In some
embodiments, Ry 1s Uo cycloalkyl In some embodiments, Ry 15 Cio cycloalkyi

005131 In some embodiments, Ry is C3-Cr monocyclic cycloalkyl In some embodiments, Rv is
{3-C7 monocychic saturated cycloalkyl In some embodiments, Ry 1s 3-C7 monocyclic partially
saturated cycloalkyl In some embodiments, R 1s Co-Cro bicyelic cveloalkyl In some
embodiments, Ry 1s Co-Cro bicychic saturated cycloalkyl In some embodiments, Ry 15 Co-Cio
bicyclic partially saturated cycloalkyl In some embodiments, Ry 1s Cs-Cuo polyeyclic cycloalkyl.
[005147} In some embodiments, Ry 1s 3- to 10-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and 8, optionally substituted with one or more Ry, In some
embodiments, R7 13 3-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O,
and S, optionally substituted with one or more Rio. In some embodiments, R7 1s 4-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, optionally substituted with
one or more Rio. In some erabodiments, R7 1s S-membered heterocvelvl comprising 1-4
heteroatoms selected from N, O, and S, optionally substituted with one or more Rio. In some
embodiments, Ry 1s 6-membered heterocyelyl comprising 1-4 heteroatoms selected from N, (O,
and §, optionally substituted with one or more Rio. In some embodiments, Ry 13 7-membered
heterocyclyl comprising 1-4 hetercatoms selected from N, O, and S, optionally substituted with
one or more Rio. In some embodiments, Ry 1s 8-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and §, optionally substituted with one or more Rio. In some
embodiments, Ry 18 9-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O,
and S, optionally substituted with one or more Rio. In some embodiments, Ry 1s 10-membered
heterocvelyl comprising 1-4 hetercatoms selected from N, G, and S, optionally substituted with
one of more Rio.

[003151 In some embodiments, Ry 15 3- to 10-membered heterocyclyl comprising 1-4
hetercatoms selected from N, O, and S, substituted with one or more Rio. In some embodiments,
Ry 1s 3-membered heterocyclyl comprising 1-4 hetercatoms selected from N, O, and §,
substituted with one or more Rio. In some embodiments, Ry 1s 4-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and §, substituted with one or more Ruo. In
some embodiments, R7 is S-membered heterocyclyl comprising 1-4 hetercatoms selected from
N, O, and S, substituted with one or more Rio. In some embodiments, Ry 15 S-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, substituted with one or more
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Riyo. In some embodiments, Ry s 7-membered heterocyclyl comprising 1-4 hetercatoms selected
from N, O, and 8, substituted with one or more R, In some embodiments, Ry 1s 8-membered
heterocvelyl comprising 1-4 heteroatoms selected from N, G, and S, substituted with one or more
Ru. In some embodiments, Ry 1s 9-membered heterocyelyl comprising 1-4 hetercatoms selected
from N, O, and S, substituted with one or more Rio. In some embodiments, Ry 1s 10-membered
heterocyclyl comprising 1-4 hetercatoms selected from N, O, and S, substituted with one or more
Ryo.

[00516] In some embodiments, Ry 18 3- to 10-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and 8, substituted with one Rie. In some embodiments, R7 15 3-
membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, substituted with
one Rio. In some embodiments, Ry 18 4-membered heterocyelyl comprising 1-4 heteroatoms
selected from N, 0, and S, substituted with one Ruo. In some ermmbodiments, R7 15 5-membered
heterocycelyl comprising 1-4 heteroatorus selected from N, O, and §, substituted with one Rio. In
some embodiments, Ry 1s 6-membered heterocycelyl comprising 1-4 heteroatoms selected from
N, G, and S, substituted with one Rie. In some embodiments, R7 is 7-membered heterocyelyl
comprising 1-4 heteroatoms selected from N, (3, and §, substituted with one Rie. In some
embodiments, R7 15 8-membered heterocyelyl comprising 1-4 hetercatoms selected from N, (3,
and §, substituted with one Rie. In some embodiments, R7 18 S-membered heterocyciyl
comprising 1-4 hetercatoms selected from N, O, and 8, substituted with one Rio. In some
embodiments, Ry 18 10-membered heterocyclyl comprising 1-4 hetercatoms selected from N, O,
and 8, substituted with one Rio.

(005171 In some embodiments, Ry s 3- to 1¢-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and §. In some embodiments, R7 1s 3-membered heterocyelyl
comprising 1-4 heteroatoms selected from N, O, and $. In some embodiments, Ry is 4-membered
heterocyclvl comprising 1-4 heteroatoms selected from N, O, and S. In some embodiments, R7 15
S-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S. In some
embodiments, Ry 1s 6-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O,
and S. In some embodiments, R7 18 7-membered heterocyelyl comprising 1-4 heteroatoms
selected from N, O, and S, In some embodiments, R7 1s 8-membered heterocyclyl comprising 1-4

heteroatoros selected from N, O, and 8. In some embodiments, R7 1s 9-membered heterocyclyl
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comprising 1-4 heteroatoms selected from N, &, and §. In some embodiments, R~ 15 10-
membered heterocyclyl comprising 1-4 heterpatoms selected from N, (3, and S.

(00518} In some embodiments, Ry is Coie aryl or 5- to 10-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and §, wherein the aryl or heteroaryl is optionally substituted
with one or more Rio.

100519} In some embodiments, Ry 18 Csao aryl or 5- to 10-membered heteroary! comprising 1-4
heteroatoms selected from N, O, and 8.

1005207 In some embodiments, Ry 18 Ceao aryl optionally substituted with one or more R,
[003211 In some embodiments, Ry 15 Cos aryl optionally substituted with one or more Ryo. In
some embodiments, Ry 1s phenyl optionally substituted with one or more Rio.

[00522] In some embodiments, Ry 15 Cos aryl substituted with one or rmaore Ruo. In some
embodiments, R7 13 pheoyl substituted with one or more Rio.

[00523] In some embodiments, Ry 5 Cos aryl substituted with one Rio. In some embaodiments,
Ry 15 phenyl substututed with one Rio.

005241 In some embodiments, Ry 15 Coao aryl.

[00525] In some embodiments, R7 18 Cee aryl In some embodiments, Ry 15 phenyl

[00526] In some embodiments, Ry 18 5- to 10-membered heteroaryl comprising 1-4 heteroatoms
selected from N, (3, and S, optionally substituted with one or more Rie. In some embodiments,
R71s 5-membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and §, optionaily
substituted with one or more Rio. In some embodiments, Ry 1s 6-membered hetercaryl
comprising 1-4 heteroatoms selected from N, O, and S, optionally substituted with one or more
Ryo. In some embodiments, Ry is 7-membered hetercaryl comprising 1-4 heteroatoms selected
from N, O, and 5, optionally substituted with one or more R, In some embodiments, R7 1s &-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and §, optionally
substituted with one or more Rio. In some embodiments, R7 18 9-membered heteroaryl
comprising 1-4 heteroatoms selected from N, O, and S, optionally substituted with one or more
Ru. In some emboduments, R7 1s 10-membered hetercary! comprising 1-4 hetercatoms selected
from N, O, and S, optionally substituted with one or more Ryo.

1005277 In some embodiments, R7 18 5- to 10-membered hetercaryl comprising 1-4 heteroatoms
selected from N, G, and S, substituted with one or more Rio. In some embodiments, R7is 5-
membered heteroary! comprising 1-4 hetercatoms selected from N, O, and S, substituted with
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one or more Rio. In some embodiments, Ry 1s 6-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and §, substituted with one or more Rio. In some embodiments,
Ry 18 7-membered heteroaryl comprising 1-4 hetercatoms selected from N, O, and 8, substituted
with one or more Rio. In some embodiments, R7 is 8-membered heteroarvi comprising -4
heteroatoms selected from N, O, and 8, substituted with one or more Rio. In some embodiments,
R~ 15 9-membered heteroaryl comprising 1-4 hetercatoms selected from N, O, and §, substituted
with one or more Rio. In some embodiments, Ry 1s 10-membered hetercaryl comprising 1-4
hetercatoms selected from N, O, and S, substituted with one or more Ruo.

[003281 In some embodiments, Ry 15 5- to 10-membered heteroaryl comprising 1-4 hetercatoms
selected from N, 0, and S, substituted with one Ruo. In some ermmbodiments, R7 15 5-membered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, substituted with one Rio. In
some embodiments, Ry 1s 6-membered heteroaryl comprising 1~-4 heteroatoms selected from N,
0, and 8, substituted with one Rio. In some embodiments, Ry is 7-membered heteroary!
comprising 1-4 heteroators selected from N, O, and §, substituted with one Ric. In some
embodiments, Ry 1s 8~-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and
S, substituted with one Rio. In some embodiments, Ry 18 9-membered heteroaryl comprising 1-4
heteroatoms selected from N, (3, and §, substituted with one Rie. In some emboduments, By 15 10-
membered heteroary! comprising 1-4 hetercatoms selected from N, O, and S, substituted with
one Rio.

(005291 In some embodiments, Ry is 5- to 1¢-membered heteroary! comprising 1-4 hetercatoms
selected from N, O, and 8. In some embodiments, Ry is 5-membered hetercaryl comprising 1-4
heteroatoms selected from N, O, and 8. In some embodiments, Ry is 6-membered heteroaryl
comprising 1-4 heteroatoms selected from N, O, and S. In some embodiments, Ry 1s 7-membered
heteroaryl comprising 1-4 hetercatoms selected from N, O, and 8. In some embodiments, Ry 15 8-
membered hetercary! comprising 1-4 heteroatoms selected from N, O, and S, In some
emmbodiments, Ry is 9-membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and
8. In some embodiments, Ry 15 10-membered heteroaryl comprising 1-4 hetercatoms selected
from N, O, and S.

1005307 In some embodiments, Ry 1s cyclopropyl, piperidine, tetrahydropyran, morpholine,
phenyl, pyridine, pyrumidine, tetrazole, triazole, pyrazole, thiazole, oxazole, furan, pyrrole,
isoxazole, 1,3-dihydro-2H-benzofdjimidazol-2-one, ndoline, mndole, 2, 3-divdrobenzoturan, 1H-
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benzol[d}{1,2,3 Jtriazole, 1H-indazole, imidazole, imidazo[1,2-alpyrazine, naphthalene, quinoline,
2,3-dihydrobenzofbi{1,41dioxine, benzo{dloxazol-2(3H}-one, benrofdiisoxazole, or 9H-
carbazole.

(005311 In some embodiments, Ry is cyclopropyl, piperidine, tetrahvdropyran, or morpholine.
005321 In some embodiments, Ry is phenyl, pyridine, pyrimidine, tetrazole, tnazole, pyrazole,
thiazole, oxazole, furan, pyrrole, 1soxazole, 1,3-dihyvdro-2H-benzo{djimidazol-2-one, indoline,
indole, 2 3-divdrobenzofuran, 1H-benzo{d}{1,2,3tniazole, 1H-indazole, imidazole, imidazofl 2-
alpyrazine, naphthalene, quinoline, 2 3-dihydrobenzo{b}i1,4]dioxine, benzo{djoxazol-2{3H}-one,
benzo[djisoxazole, or 9H-carbazole.

[00533] In some embodiments, R7 1s pynidine, pyrimidine, tetrazole, triazole, pyrazole, thuazole,
oxazole, furan, pyrrole, isoxazole, 1,3-dihydro-2H-benzo[dlimidazol-2-one, indolive, indole, 2,3-
diydrobenzofuran, 1H-benzo{d}[1,2 3}triazole, 1H-mmdazole, inudazole, inmudazof1,2-ajpyrazine,
naphthalene, quinoline, 2.3~dihydrobenzo[b}[ |, 4]dioxine, benzo[djoxazol-2(3H}-one,
benzo[dlisoxazole, or 9H-carbazole,

00334} In some embodiments, R7 13 pynidine or pyrinudine.

005357 In some embodiments, Ry 1s tetrazole, triazole, pyrazole, thiazole, oxazole, furan,
pyrrole, 1soxazole, 1,3~dihydro-2H-benzo{dhimidazol-2-one, indoling, indole, 2,3~
divdrobenzofuran, TH-benzo{d}[1,2,3}triazole, 1H-mdazole, mmudazole, wmidazof1,2-ajpyrazing,
naphthalene, quinoline, 2 3-dihydrobenzo[bif 1, 4idioxine, benzo[djoxazol-2(3H}-one,
benzoldlisoxarole, or 9H-carbazole.

[00536] In some embodiments, Ry 1s teirazole, triazole, pyrazole, thiazole, oxazole, furan,
pyrrole, isoxazole, or imidazole.

[005371 In some embodiments, Ry s 1,3-dihydro-2H-benzo{dimidazol-2-one, indeline, indole,
2,3-diydrobenzofuran, 1H-benzo[d][1,2,3trazole, 1H-indazole, inidazofl Z-alpyrazine,
naphthalene, quinoline, 2,3-dihydrobenzo[bif1,41dioxine, benzo[d]oxazol-2(3H}-one,
benzo[djisoxazole, or 9H-carbazole.

100538} In some embodiments, Ry 1s 1,3-dihydro-2H-benzo[d]imidazol-2-one, indoline, indole,
2,3-diydrobenzofuran, 1H-benzo[d][1,2,3trazole, 1H-indazole, inidazofl Z-alpyrazine,
naphthalene, quinoline, 2,3-dihydrobenzo[bi1,4]dioxine, or benzo[d]oxazol-2(3H}-one,
benzofdhisoxazole.

005397 In some embodiments, R7 1s 9H-carbazole.
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005407 In some embodiments, Ry is oxo, halogen, -OH, -NHa, -CN, -C{ORu0, Cis alkyi, Cas
alkynyl, -O-(CH2}-Rs, Co-10 arvl, or 5- to 10-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 Rao.

005417 In some embodiments, Ry is oxo, halogen, -OH, -NHa, -CN, -C{ORu0, Cis alkyi, Cas
alkynyl, -O-(CH2)-Rs, Co-10 arvl, or 5- to 10-membered heteroaryl comprising 1-4 heteroatoms
selected from N, O, and 8, wherein the alky], alkynyl, arvl, or hetercaryl is substituted with one
or more Ko

(00342} In some embodiments, Rg 15 -OH, Cis alkoxy, Cis alkoxy-OH, -NH», -NH(Cis alkyl}, -
N{Cis alkyl), -SH, -S{Ci.¢ alky!l}, Ci.10 cycloalkyl, 3~ to 10-membered heterocyelyl comprising
1-4 hetercatoms selected from N, G, and 8, Cs.10 aryl, or 5- to 10-membered heteroary
comprising 1-4 heteroators selected from N, Q, and §, wherein the alkoxy, alkyl, cycloalkyi,
heterocycelyl, aryl or heteroaryl 1s optionally substituted by one or more Ro.

005437 In some embodiments, Rs 15 -OH, Cis alkoxy, Cis alkoxy~-OH, -NHz, -NH{C1.s alkvl}, -
N{Ci6 alkylyz, -SH, -8(Cis alkyl), Cso10 cycloalkyl, 3- to 10-membered heterocyclyl comprising
1-4 hetercatoms selected from N, O, and S, Ce.10 arvl, or 5- to 10-membered heteroaryi
comprising 1-4 heteroatoms selected from N, O, and S.

{00544 In some embodiments, Rs i1s -OH, Crs alkoxy, Cis atkoxy-OH, -NHz, -NH(Cis alkyl}, -
N{C16 alkyliz, -5H, or ~-S{Crs alkyly, wherein the alkoxy or alkyl 13 optionally substituted by one
or more Ro.

[005451 In some embodiments, Rz 15 -OH, Cis alkoxy, Cis alkoxy-OH, -NHz, -NH{C 16 alkyl}, -
N{Cus alkyl)y, -SH, or -8{C1¢ alkyl), wherem the alkoxy or alkyl is substituted by one or more
Ro,

00346} In some embodiments, Rs 15 -OH, Cis alkoxy, Cis alkoxy-OH, -NH», -NH(Cis alkyl}, -
N{Ci6 alkyllz, -SH, or -5(C1s alkyl}, wherein the alkoxy or alkyl is substituted by one Ro.
(003471 In some embodiments, Rs 15 Ci6 alkoxy optionally substituted by one or more Ro.
[00548] In some embodiments, Rz 1s Cis alkoxy-OH, wherein the alkoxy 1s optionaily
substituted by one or more Ro.

1005497 In some embodiments, Rs 1s Cis alkoxy substituted by one or more Re.

(003507 In some embodiments, Rs 15 Cis alkoxy-OH, wherein the alkoxy s substituted by ove or
more Ro.
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(005511 In some embodiments, Rs is Ci6 alkoxy substituted by one Ro.

[005521 In some embodiments, Re 1s Cis alkoxy-OH, wherein the alkoxy s substituted by one
Ro.

(005531 In some embodiments, R 15 -NH(Ci-s alkyi}, wherein the alkyl is optionally substituted
by one or more Ro.

[00554] In some embodiments, Rz 15 -N{Ci.6 alkyl)e, wherein the alkyl 1s optionally substituted
by one or more Ro,

[00S557 In some embodiments, Rz 1s -NH{Ci.s alkyi), wherein the alkyl 1s substituted by one or
more Ko

1005561 In some embodiments, Rs 15 -N{Cis alkyl), whereim the alkyl 15 substituted by one or
maore Re,

(005577 In some embodiments, Rs 15 -WNH{Ci.6 alky!), wherein the alkyl 15 substituted by one Rs.
003587 In some embodiments, Rs 15 -N{Ci.6 alkylh, wherein the alkyl s substituted by one Ro.
(005597 In some embodiments, Rz 15 -S{Crs alkyl), wherem the alkyl is optionally substituted by
one or more Ro.

005607 In some embodiments, Rs 15 -S(Crs alkyl}, wherein the alkyl 1s substituted by one or
more Ro.

(005611 In some embodiments, Rs 15 -S(Crs alkyl}, wherein the alkyl is substituted by one Ro.
(005621 In some embodiments, Rs 15 -OH, Cis alkoxy, Cis altkoxy-OH, -NHa, ~-NH{(C16 alkyl}, -
N{C1s alkyly, -SH, -8{Ci.6 alkyl).

[00563] In some embodiments, Rz 1s -OH, Cis alkoxy, or Cis alkoxy-OH.

(005647 In some embodiments, Rg is -OH.

[005657 In some embodiments, Rs 1s Cis alkoxy. In some embodimenis, Rs is methoxy. In some
embodiments, Rs is ethoxy. In some embodiments, Rz is propoxy. In some embodiments, Rg 15
butoxy. In some embodiments, Rz is pentoxy. In some embodiments, Rs is hexoxy. In some
embodiments, R is isopropoxy. In some embodiments, Rs 1s isobutoxy. In some embodiments,
Ry 15 1sopentoxy. In some embodiments, Ra 15 isohexoxy. In some embodiments, Ra i1s sechutoxy.
In some embodiments, Rs is secpentoxy. In some embodiments, Ra 1s sechexoxy. In some
embodiments, Rz 1s tertbutoxy.

[00366] In some embodiments, Rs 15 Cis alkoxy-OH. In some embodiments, Rs s methoxy-OH.
In some embodiments, Rz 15 ethoxy-OH. In some embodiments, Rs 1s propoxy-OH. In some
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embodiments, Rs is butoxy-OH. In some embodiments, Rs 1s pentoxy-OH. In some
embodiments, Rz 1s hexoxy-OH. In some embodiments, Rg 15 isopropoxy-OH. In some
embodiments, Rs s isobutoxy-OH. In some embodiments, Rs is isopentoxy-OH. In some
embodiments, Rz 15 isohexoxy-OH. In some embodiments, Rg 15 sechutoxy-OH. In some
embodiments, Rs is secpentoxy-OH. In some embodiments, Rs is sechexoxy-OH. In some
embodiments, Rz is tertbutoxy-OH.

[003671 In some embodiments, R 15 -NHz, -NH{C 16 alkyl), or -N{C16 alkyl)p.

100568} In some embodiments, Rz is -NHz.

[003691 In some embodiments, Rg 15 -NH{Chs alkyl). In some embodiments, Rg 15 -NH{methyl).
In some embodiments, Rz 15 -NH{ethyl) In some embodiments, Rs 15 -NH{propyl). In some
ernbodiments, Rs 1s -NH{(buty!}. In some embodiments, Rs 15 ~-NH{pentyl} Insome
embodiments, Rz 13 -NH(hexyl). In some embodiments, Rs s -NH{isopropyl). In some
ernbodiments, Rs 1s -NH(isobutyl). In some embodiments, Rs 1s -NH{isopentyl). Tn some
embodiments, Rz 13 -NH(isohexyl). In some embodiments, Rs 15 -NH(secbutyl}. In some
embodiments, Re 1s -NH{secpentyl}. In some embodiments, Rg 15 -NH{sechexyl}). In some
embodiments, Rs 13 ~-NH(tertbutyl}.

[00570] In some embodiments, Rg 15 -N{Ci¢ altkylh. In some embodiments, Rs is -N{methyl}. In
some embodiments, Re 18 -N{ethyl). In some embodiments, Rs 15 -N{propyl. In some
embodiments, Rg 18 -N{butyl)z. In some embodiments, Rs 15 -N{pentyl}z. In some embodiments,
Rg 15 -Nihexylh. In some embodiments, Rg 15 -N{isopropyl)a. In some embodiments, Rz 1s -
N{isobutvi). In some embodiments, Rs 1s -N{isopentylh. In some embodiments, Re 13 -
N{isohexyl}z. In some embodiments, Rs 15 -N{secbutyl). In some embodiments, Rs is -
Nisecpentyl}z. In some embodiments, Rs is -N{sechexyl)z. In some embodiments, Rs 1s -
N{tertbutylya.

[00571} In some embodiments, Rz 1s -SH or -S{C.s alkyl}.

(003721 In some embodiments, Rg 15 -SH.

[005731 In some embodiments, Rz 15 -S{Ci¢ alkyl).

(003741 In some embodiments, Rs 15 -S{methyi}. In some embodiments, Rs is -S{ethyl). In some
embodiments, Rz 1s -5{propyl}. In some embodiments, Rs 15 -S{butvl). In some embodiments, Rx
5 -S{penty). Tn some embodiments, Rs 18 -Sthexyl). In some embodiments, Rs is -Sisopropyl).
In some embodiments, Rz 1s -S(sobuty]). In some embodiments, Rs 18 -S{sopentyl). In some
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embodiments, Rs is -S{ischexyl}. In some embodiments, Ry is -S{secbutyl). In some
embodiments, Rz 15 -S{secpentyl}. In some embodiments, Ry 1s -S(sechexyl}. In some
embodiments, R 15 -S{tertbutyl).

[00575] In some embodiments, Rz 1s Caao cycloalkyl, 3- to 10-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and §, Ce.io aryl, or 5- to 10-membered
heteroaryl comprising 1-4 hetercatoms selected from N, O, and S, wherein the cycloalkyi,
heterocycelyl, arvl, or hetercaryl is optionally substituted with one or more Ro.

[005761 In some embodiments, Rz 15 Caao cycloalkyl, 3- to 10-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and §, Ce.yo aryl, or 5- to 10-membered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and §.

(0053771 In some embodiments, Rs 15 Cs.0 eycloalkyl or 3- to 10-membered heterocyclyl
comprising 1-4 heteroatorns selected from N, O, and §, wherein the cycloalkyl or heterocyclvl s
optionally substituted with one or more Rs.

(00578} In some embodiments, Rs 15 Caace eycloalkyl or 3- to 10-mmembered heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and S.

005791 In some embodiments, Rs i1s Caae evcloalkyl optionally substituted with one or more Rs.
003801 In some embodiments, Re 15 Cs cycloalkyl optionally substituted with one or more Ro. In
some embodmments, Re 15 Cq cycloalkyl optionally substituted with one or more Ry, In some
embodiments, Re 1s Us cycloalkyl optionally substituted with one or more Ro. In some
embodiments, Rs 1s Co cycloalkyl optionally substituted with one or more Ro. In some
embodiments, Rz 1s {7 cycloalieyl optionally substituted with one or more Ry, In some
embodiments, Rs 1s Ce cycloalkyl optionally substituted with one or more Ro. In some
embodiments, Rz 1s {0 cycloalioyl optionally substituted with one or more Ry, In some
embodiments, Rs is Co cycloalkyl optionally substituted with one or more Ro.

[00581] In some embodiments, Rz 15 C3-C7 monocyclic cycloalkyi optionally substituted with
one or more Ro. In some embodiments, Rg 1s C3-Cr monocyclic saturated cycloalky! optionally
substituted with one or more Ro. In some embodiments, Rg 15 {3-Cr monocyelic partially
saturated cycloalkyl optionally substituted with one or more Ro. In some embodiments, Rg 1s Co-
Cio bicyelic cycloalkyl optionally substituted with one or more Ro. In some embodiments, Rs is
Co-Cio bicychie saturated cycloalky! optionally substituted with one or more Ro. In some
embodiments, Rz 18 Co-Cro bicyclic partially saturated cycloalkyl optionally substituted with one
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or more Re. In some embodiments, Rs is Us-Cho polyeyelic cycloalkyl optionally substitited with
one of more Ro.

(005821 In some embodiments, Rs is Cse eyvcloalkyl substituted with one or more Re.

(005831 In some embodiments, Rz 1s Cz cycloalkyl substituted with one or more Ry, In some
embodiments, Rs s Cs cycloalkyl substituted with one or more Ro. In some embodiments, Rz 15
Cs cycloalkyl substituted with one or more Ry, In some embodiments, Rs is Cs cycloalkyl
substituted with one or more Ro. In some embodiments, Rs 1s C7 cycloalkyl substituted with one
or more Ry, In some embodiments, Rs 1s Cs cycloalkyl substituted with one or more Re. In some
embodiments, Rg is Cy cycloalkyl substituted with one or more Ro. In some embodiments, Rz 1
Cro cycloalkyl substituted with one or more Ro.

[00384] In some embodiments, Rs 15 C3-C7 monocyclic cycloalkyl substituted with one or more
Ro. In some embodiments, Rs is Ci-Cr monocychic saturated cycloalkyl substituted with one or
more Ro. In some embodiments, Rs ts T5-C7 monocychic partially saturated cycloalkyl substituted
with one or rore Re. In some embodiments, Rs is Co-Cio bicyelic cycloalkyl substituted with one
or more Ro. In some embodiments, Rs 13 Co-Cio breyclic saturated cycloalkyl substituted with
one or more Rs. In some embodiments, Rs1s Co-Cro bicyclic partially saturated cycloalkyl
substituted with one or more Re. In some embodiments, Rs 1s Ts-Cio polyeyelic cycloalkyl
substituted with one or more Ro.

[00585] In some embodiments, Re 15 Cao cycloalkyl substituted with one Rs.

[00586] In some embodiments, Rs 1s Cs cycloalkyl substituted with one Re. In some
embodiments, Rz 13 Cs cycloalioyl substituted with one Ro. In some embodiments, Rz 1s (s
cycloalkyl substituted with one Ro. In some embodiments, Rz 15 Cs cycloalkyl substituted with
one Ry, In some embodiments, Rs is U7 cycloalkyl substituted with one Re. In some
embodiments, Rs is s cycloalkyl substituted with one Ro. In some embodiments, Rsis G
cycloalkyl substituted with one Ro. In some embodiments, Rs is Cio cycloalkyl substituted with
one R,

[00587] In some embodiments, Rz 15 C3-Cr monocyclic eycloalkyl substituted with one Ry In
some embodiments, Rg 1s C3-Cr monocyclic saturated cycloalkyl substituted with one Ro. In
some embodiments, Rs 15 C3-C7 monocyclic partially saturated cycloalkyl substituted with one
Ro. In some embodiments, Rs 1s Co-Cro hicyehic cycloalkyl substituted with one Ro. In some
embodiments, Rz 13 Co-Cro bicyclic saturated cycloalkyl substituted with one Re. In some

10
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embodiments, Rs is Co-Cio bicyclic partially saturated cycloalkyl substituted with one Ry, In
some embodiments, Ry is Cs-Cio polycychic cycloalky! substituted with one Ry

005881 In some embodiments, R is Cse evcloalkyl

(005891 In some embodiments, Rz is Ca cycloalkyl In some embodiments, Re 15 Ca eycloaltkyl
In some embodiments, Rs is Cs cycloalkyl In some embodiments, Rs is Us cycloalkyvl Insome
embodiments, Rz 1s {7 cycloalkyl In some embodiments, Rz 1s Ci cycloalkyl In some
embodiments, Rs is Cv cycloalkyl In some embodiments, Ry 15 Cio cycloalkyl

1005907 In some embodiments, Rz 1s C3-C7 monocyclic cycloalkyl In some embodiments, Ra s
Cs-Cy monocychic saturated cycloalkyl In some embodiments, Rz 1s C3-C7 monocyclic partially
saturated cycloalkyl Tn some embodiments, Rs 1s Co-Cio bicyclic cycloalkyl In some
ernbodiments, Rs s Co-Cro bicychic saturated cycloalkyl Ton some embodiments, Rs1s Co-Cio
bicychie partially saturated cycloalkyl In some embodiments, Rs 15 Ce~-Cio polyeyvelic eyeloalkyl
(003917 In some embodiments, Rs 15 3- to 10-membered heterocyclyl comprising -4
heteroatoms selected from N, O, and S, optionally substituted with one or more Ro. In some
embodiments, Rs 1s 3~-membered heterocyelyl comprising 1-4 heteroatoms selected from N, (O,
and §, optionally substituted with one or more Ro. In some embodiments, Rs 1s 4-membered
heterocyclyl comprising 1-4 hetercatoms selected from N, O, and S, optionally substituted with
one or more Re. In some embodiments, Re 18 S-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and §, optionally substituted with one or more Ro. In some
embodiments, Rs 1s 6-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O,
and S, optionally substituted with one or more Ro. In some embodiments, Rz 1s 7-membered
heterocvelyl comprising 1-4 heteroatoms selected from N, O, and S, optionally substituted with
one of more Ro. In some embodiments, Rz 15 8-membered heterccyclvl comprising 1-4
heteroatorms selected from N, O, and 8, optionally substituted with one or more Ro. In some
embodiments, Rz 1s 9-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O,
and S, optionally substituted with one or more Ro. In some embodiments, Rg 1s 10-membered
heterocyclyl comprising 1-4 hetercatoms selected from N, O, and 8, optionally substituted with
one or more Ro.

1005921 In some embodiments, Rs 15 3- to 10-membered heterocyclyl comprising 1-4
heteroatorns selected from N, (3, and §, substituted with one or more Rs. In some embodiments,
Rs 13 3-membered heterocyelyl comprising 1-4 heteroatoms selected from N, O, and §,
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substituted with one or more Ru. In some embodiments, Rx 15 4-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and S, substituted with one or more Ro. In some
embodiments, Rs 1s S-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O,
and S, substituted with one or more Ro. In some embodiments, Re is 6-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and §, substituted with one or more Rs. In some
embodiments, Rz 1s 7-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O,
and §, substituted with one or more Ro. In some embodiments, Ry 15 8-membered heterocyelyl
comprising 1-4 heteroatoms selected from N, O, and 8, substituted with one or more Ro. In some
embodiments, Rg is 9-membered heterocyclyl comprising 1-4 heteroatoms selected from N, G,
and K, substituted with one or more Rs. In some embodiments, Rs 15 10-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and S, substituted with one or more Re.

1005937 In some embodiments, Rs 15 3~ to 10~-membered heterocyclyl comprising 1-4
heteroatorns selected from N, (3, and 8, substituted with one Re. In some embodiments, Rg 15 3-
membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, substituted with
one Rs. In some embodiments, Rs 1s 4-membered heterocyelyl comprising 1-4 heteroatoms
selected from N, O, and S, substituted with one Rs. In some embodiments, Rg is 5-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and §, substituted with one Ro. In
some embodiments, Rg 15 6-membered heterocyclyl comprising 1-4 heteroatoms selected from
N, G, and S, substituted with one Ro. In some embodiments, Rs 1s 7-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and §, substituted with one Ro. In some
embodiments, Rz 1s 8-membered heterocyelyl comprising 1-4 heteroatoms selected from N, O,
and §, substituted with one Ro. In some embodiments, Re is 9-membered heterocyciyl
comprising 1-4 heteroatoms selected from N, O, and S, substituted with one Ry, In some
emabodiments, Rg is 10-membered heterocyclyl comprising 1-4 hetercatoms selected from N, O,
and 8, substituted with one Re.

[003941 In some embodiments, Rs 15 3- to 10-membered heterocyclyl comprising 1-4
hetercatoms selected from N, O, and 8. In some embodiments, Rs 15 3-membered heterocyclyl
comprising 1-4 hetercatoms selected from N, O, and $. In some embodiments, Ry is 4-membered
heterocyclvl comprising 1-4 heteroatoms selected from N, O, and S. In some embodiments, Rs 15
S~-membered heterocyelyl comprising 1-4 heteroatoms selected from N, 3, and S. In some
embodiments, Rz 13 6-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O,
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and 8. In some embodiments, Rs is 7-membered heterocyclyl comprising 1-4 hetercatoms
selected from N, G, and 8. In some embodiments, Rz 15 8-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and S. In some embodiments, Rx 15 9-membered heterocyclyl
comprising 1-4 hetercatoms selected from N, O, and 8. In some embodiments, Re 15 10-
membered heterocyclyl comprising 1-4 hetercatoms selected from N, , and 5.

[005957 In some embodiments, Rz 18 Csao aryl or 5- to 10-membered heteroary! comprising 1-4
heteroatoms selected from N, O, and 8§, wherein the aryl or heteroaryl is optionally substituted
with one or more Ro.

[003961 In some embodiments, Rs 15 Co-i0 aryl or 5- to 10-membered hetercary! comprising 1-4
hetercatoms selected from N, G, and S.

(003971 In some embodiments, Rs 15 Ce-10 aryl optionally substituted with one or more Ro.
[00598] In some embodiments, Rs 15 Cas aryl optionally substituted with one or more Ry, In
some embodiments, Rs 18 phenyl optionally substituted with one or more Ro.

[00599] Tn some embodiments, Rs 1s Ces aryl substituted with ove or more Rs. To some
embodiments, Rs 1s phenyl substituted with one or more Ro.

006007 In some embodiments, Rs 1s Ces aryl substituted with one Ro. In some embodiments, R
13 phenyi substituted with one Ro,

006011 In some embodiments, Rs 1s Ceao aryl.

[00602] In some embodiments, Re 15 Cos aryl In some embodiments, Rs 1s phenyl.

(006031 In some embodiments, Rs s 5- to 10¢-membered heteroary! comprising 1-4 hetercatoms
selected from N, G, and 8, optionally substituted with one or more Re. In some embodiments, Rs
is S-membered hetercaryl comprising 1-4 heteroatoms selected from N, &, and §, optionally
substituted with one or more Re. In some embodiments, Rs is 6-membered hetercaryl comprising
1-4 hetercatoms selected from N, O, and S, optionally substituted with one or more Ro. In some
embodiments, Rz 1s 7-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and
S, optionally substituted with one or more Roe. In some embodiments, R i1s 8-membered
hetercaryl comprising 1-4 hetercatoms selected from N, O, and 8, optionally substituted with one
or more Ro. In some embodiments, Rs 18 9-membered heteroary! comprising 1-4 hetercatoms
selected from N, O, and S, optionally substituted with one or more Re. In some embodiments, Rs
i3 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, optionally
substituted with one or more Ro.
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(006041 In some embodiments, Rs is 5- to 1¢-membered heteroary! comprising 1-4 hetercatoms
selected from N, O, and 5, substituted with one or more Ro. In some embodiments, Rs s 5-
membered heteroaryl comprising 1-4 hetercatoms selected from N, , and S, substituted with
one or more Ro. In some embodiments, Rz 1s 6-membered hetercaryl comprising 1-4 hetercatoms
selected from N, O, and S, substituted with one or more Ro. In some embodiments, Rgis 7-
membered heteroary! comprising 1-4 heteroatoms selected from N, O, and 8, substituted with
one or more Ro. In some embodiments, Rg is 8-membered heteroaryl comprising 1-4 heteroatoms
selected from N, O, and S, substituted with one or more Ro. In some embodiments, Rs is 9-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, substituted with
one or more Ry, In some embodiments, Rz 15 10-membered heteroaryl comprising 1-4
heteroatorns selected from N, (3, and §, substituted with one or more Rs.

(006057 In some embodiments, Rs 15 3~ to 10~-membered heterocaryl comprising 1-4 heterocators
selected from N, O, and 8, substituted with one Ro. In some embodiments, Rz 1s S-membered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, substituted with one Ro. In
some embodiments, Rs 18 6-membered heteroaryl comprising 1-4 hetercatomas selected from N,
0, and S, substituted with one Ro. In some embodiments, Rs is 7-membered hetercaryl
comprising 1-4 hetercatoms selected from N, O, and S, substituted with one Rs. In some
embodiments, Rs 13 8-membered heteroaryl comprising 1-4 heteroatoms selected from N, (3, and
S, substituted with one Ro. In some embodiments, Rs 15 9-membered hetercaryl comprising 1-4
hetercatoms selected from N, O, and 8, substituted with one Re. In some embodiments, Rs 15 10-
membered hetercaryl comprising 1-4 hetercatoms selected from N, O, and 8, substituted with
one Ro.

(006061 In some embodiments, Rz s 5- to 10-membered heteroaryl comprising 1-4 heteroatoms
selected from N, O, and S. In some embodiments, Rs 15 S-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and 8. In some embodiments, Rs 1s 6-membered heteroaryl
comprising 1-4 heteroatoms selected from N, O, and 8. In some embodiments, Rg 1s 7-membered
hetercaryl comprising 1-4 heteroatoms selected from N, O, and S. In some embodiments, Rz is §-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S. In some
embodiments, Rz 1s “-membered hetercary! comprising 1-4 heteroatoms selected from N, O, and
S. In some embodiments, Rs 15 10-membered heteroaryl comprising 1-4 heteroatoms selected
from N, O, and S.
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006077 In some embodiments, Rs is H, -OH, Cis alkoxy, Cre alkoxy-OH, -NHaz, -N(Cis alkyl),
-S{C1s alkyly, 3- to 10-membered heterocyclyl comprising 1-4 hetercatoms selected from N, ©,
and §, or 5- to 10-membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and 8,
wherein the alkoxy, alkyl, heterocyclyl, or heteroarvi is optionally substituted by one or more Ro.
006081 In some embodiments, Rs is H, -OH, Cis alkoxy, Cre alkoxy-OH, -NHz, -N(Cis alkyl),
-S{C1s alkyl}, 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.

[006091 In some embodiments, each Ry 1s independently -{CHz (5~ to 10-membered heteroaryl
comprising 1-4 heteroatorns selected from N, O, and 8) or -(CHze~{Co-10 aryl), wherem the
heteroaryl or aryl 18 optionally substituted with one or more halogen, -CN, -OH, or -NH:.
[00610] To some embodiments, Ro 15 -{CHzju-{5- to 10-membered heteroaryl comprising 1-4
heteroatorns selected trom N, O, and 8) or «{CH2 u~(Co-10 aryl).
[00611] To some embodiments, Ro 15 -{CHzju-{5- to 10-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and K), wherein the hetercaryl 1s optionally substituted with one
or more halogen, -CN, -OH, or -NHz.

[00612] In some embodiments, Ro 15 ~(CHa)u-{S-membered heteroaryl), wherein the heteroaryl 1s
optionally substituted with one or more halogen, -UN, -OH, or -NHz. In some embodiments, Ry
13 -(CH2)u-{6~-membered hetercaryl), wherem the heteroaryl 15 optionally substituted with one or
more halogen, -CN, -OH, or -NH:. In some embodiments, Ry 15 «{CHzju-{7-membered
heteroaryl}), wherein the heteroaryl is optionally substituted with one or more halogen, -UN, -OH,
or -INHz. In some embodiments, Ro is -(CH» ho-(8-membered hetercaryl), wherein the hetercaryl
is optionally substituted with one or more halogen, -UN, -OH, or -NH:. In some embodiments,
Ry 1s {(CHap-{9-membered heteroaryi), wherein the heteroary! is optionally substituted with one
or more halogen, -CN, -OH, or -NHz. In some embodiments, Ro is {(CHaju-{10-membered
heteroaryl), wherein the heteroary! is optionally substituted with one or more halogen, -CN, -OH,
or -NHs.

[006131 In some embodiments, Ro 15 -{CH2}e-{5- to 10-membered hetercaryl comprising 1-4
hetercatoms selected from N, O, and S), wherein the heteroaryl 1s substituted with one or more

halogen, ~CN, -OH, or ~-NHa.
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(0061471 In some embodiments, Ro is -«{CHah-{5-membered hetercaryl comprising 1-4
heteroatoms selected from N, O, and S}, wherein the hetercaryl is substituted with one or more
halogen, -CN, -OH, or -NH:. In some embodiments, Ry is -{CHz2}-{0-membered hetercaryl
comprising 1-4 heteroatoms selected from N, O, and 8}, wherein the heteroaryl is substituted
with one or more halogen, -UN, -OH, or -NHz. In some embodiments, Ro 15 -(CH2}u-(7-
membered heterocary! comprising 1-4 heteroatoms selected from N, O, and §), wherein the
heteroaryl is substituted with one or more halogen, -CN, -OH, or -NHz. In some embodiments,
Ro 18 {CH2)o-(8-membered heteroaryl comprising 1-4 hetercatoms selected from N, G, and S},
wherein the heteroaryl is substituted with one or more halogen, -CN, -OH, or -NHz. In some
embodiments, Rs 18 -(CHzju-{9~-membered heteroaryl comprising 1-4 heteroatoms selected tfrom
N, O, and 8), wherein the heteroaryl 1s substituted with one or more halogen, -CN, ~-OH, or -NH:2.
In some embodiments, Ry 15 {CHzhe-(10~-membered hetercaryl comprising 1-4 heteroatoms
selected from N, O, and 8}, wherem the heteroaryl 1s substituted with one or more halogen, ~-CN,
-OH, or -NH:.

[00615] In some embodiments, Ro 15 ~(CH2)u-(5- 1o 10-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and S}, wherein the heteroary! 15 substituted with one halogen, -
N, ~OH, or -NH:.

{00616} In some embodiments, Ro is {CHz h~{5-membered hetercaryl comprising 1-4
heteroatoms selected from N, O, and §8), wherein the hetercaryl s substituted with one halogen, -
CN, -OH, or -NHa. In some embodiments, Ro 1s -{CH:z h-(6-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and S}, wherein the hetercaryl is substituted with one halogen, -
CN, -OH, or -NHa. In some embodiments, Ro 1s -{CHz h-(7-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and S}, wherein the hetercaryl is substituted with one halogen, -
CN, -OH, or -NH2. In some embodiments, Ro 15 -{CH:2 Ww-(8-membered hetercaryl comprising 1-4
hetercatoms selected from N, O, and S), wherein the heteroaryl 1s substituted with one halogen, -
CN, -OH, or -NH2. In some embodiments, Ro 15 -{CHz Ww-(9-membered hetercaryl comprising 1-4
hetercatoms selected from N, O, and S), wherein the heteroaryl 1s substituted with one halogen, -
CN, -OH, or -NH2. In some embodiments, Ro 15 -{CHz (1 0-membered hetercaryl comprising 1-
4 heteroatoms selected from N, O, and 8), wherein the heteroaryl is substituted with one halogen,

-CN, -OH, or -NH:z.
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(006177 In some embodiments, Ro 15 {CHa}e-(5- to 10-membered hetercary] comprising 1-4
heteroatoms selected from N, O, and §).

[00618] In some embodiments, Ro is -{CHa h-{5-membered hetercaryl comprising 1-4
heteroatoms selected from N, O, and 8}, In some embodiments, Ro is -{TCH h-(&-membered
heteroarvl comprising 1-4 hetercatoms selected from N, O, and S). In some embodiments, R is -
{CH:)u(7-membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and 8}, In some
embodiments, Re s ~{CH2)u-{8-membered heteroaryl comprising 1-4 hetercatoms selected from
N, O, and 8}. In some embodiments, Ro 15 ~{CH2)}u-(9-membered heteroary! comprising 1-4
heteroatoms selected from N, O, and 8} In some embodiments, R 15 -(CH2 pu-(10-membered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8).

[00619] In some embodiments, Ro 15 ~{{CH2}u-(Cs.10 aryl), wheremn the aryl is optionally
substituted with one or more halogen, -CN, ~OH, or -NH:z. In sorne emboduments, Ry 15 -(CHo )
{Cox aryl), wherein the aryl 1s optionally substituted with one or more halogen, -CN, ~OH, or -
NH». In some embodiments, Ro 15 «CHz ~-(pheny]}, wherein the phenyl 1s optionally substituted
with one or more halogen, -CN, -OH, or -NH2.

[006201 In some embodiments, Rs 15 -(CHo}o-{Ts10 aryl), wheremn the aryl is substitoted with one
or more halogen, ~-UN, -OH, or -NHz. In some embodiments, Ry 15 -(CH2)u~{Ts-¢ aryl}, wherein
the aryl 1s substituted with one or more halogen, ~-CN, -OH, or -NH2. In some embodiments, Ro 1
~“{CHz-(phenyl), wherein the phenyl ts substituted with one or more halogen, ~-CN, -OH, or -
NH.

[00621] In some embodiments, Ro 15 -(CHau-{Cos-10 aryl}), wherein the aryl s substituted with one
halogen, -CN, -OH, or -NH:. In some embodiments, Ry is -{CHz}-{Us.¢ aryl), wherein the arvl is
substituted with one halogen, -CN, -OH, or -NH:. In some embodiments, Re s -{CHz}u-{phenyl},
wheretn the phenyl is substituted with more halogen, ~-CN, -OH, or -NHz.

[00622] In some embaodiments, R 1s -(CHzju-(Co10 aryl). In some embodiments, Ro 1 -{CHz e
{Css arvl). In some embodiments, Ro 15 -{(CH: ju-{phenyl).

[00623] In some embodiments, Ro 1s -(CHaju-(5- to 10-membered heteroaryl comprising 1-4
heteroatomms selected from N, O, and 8} or -(CHu}u-(Co-10 aryl}, wherein the heteroaryl or arvl 1s

optionally substituted with one or more halogen or ~-OH.

110



WO 2022/076663 PCT/US2021/053937

006247 In some embodiments, Ro 15 «{CHa}e-(5- to 10-membered hetercary] comprising 1-4
heteroatoms selected from N, O, and §) or - CHahe-{Ts10 aryl}, wherein the hetercaryl or aryl s
substituted with one or more halogen or -OH.

(006251 In some emboediments, each Rio 15 independently halogen, -OH, -NHz, -CN, (s alkyl,
Cazs alkenyl, Cas alkynyl, Cis haloalkyl, Cs-ie cycloalkyl, 3- to 10-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and 8, Ceo arvl, or 5- to 10-membered
heteroaryl comprising 1-4 hetercatoms selected from N, O, and S.

[00626] In some embodiments, Ryo 1s halogen, -OH, -NH», or -CN.

(006271 In some embodiments, R s halogen.

[00628] In some embodiments, Rie 18 F, C, Br, or I In some embodiments, Ry is ¥, C, or Br.
[00629] In some embodiments, Rio 15 F. In some embodiments, Rio 1s Cl In some embodiments,
Rio 5 Br. In some embodunents, Rio s L

006307 In some embodiments, Rio 1s ~-OH. In some embodiments, Rio 138 -NHz. In some
embodiments, Rio 15 -CN.

(006311 In some embodiments, Rio 18 Cie alkyl, Cos alkenyl, o alkynyl, Cre haloalkyl, Caao
cycloalkyl, 3- to 16-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Ce-10 aryl, or 5- 1o 10-membered heteroaryi comprising 1-4 hetercatoms selected from N, (3,
and 8.

006321 In some embodiments, Rio 18 Cis alkyl, Coe alkenyl, Co6 alkynyl, or Cis haloalkyl
006331 In some embodiments, Ris is Crs alkyl, Cas alkenyl, or Cac alkynyl

[00634] In some embodiments, Rio 18 Cis alkyvl In some embodiments, Rie 1s methyl. In some
embodiments, Rio ts ethyl. In some embodiments, Rio 15 propyl. In some embodiments, R s
butyl. In some embodiments, Rio 15 pentyl In some embodiments, Rio 15 hexyl In some
emmbodiments, Rio ts 1sopropyl. In some embodiments, Rio is 1sobutyl In some embodiments, Rio
is 1sopentyl. In some embodiments, Ryo 1s ischexyl. In some embodiments, R 15 secbuiyl In
some embodiments, Rio 1s secpentyl. In some embodiments, Rio is sechexyl. In some
embodiments, Rio is tertbutyl.

[006351 In some embodiments, Rio 15 Cus alkenyl. In some embodiments, Rio 15 (7 alkenyl In
some embodiments, Rio 15 Cz alkenyl In some embodiments, Rio 1s C4 alkenyl In some

ernbodiments, Rio ts s alkenyl. In some embodimaents, Rio 18 Ca alkenyl
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[00636] In some embodiments, Rio is Cas alkynyl In some embodiments, Rio s Cz alkynyl In
some embodiments, Rio is Cs alkynyl In some embodiments, R 1s Cg alkynyl. In some
embodiments, Rio s Cs alkynyl In some embodiments, R is Cs alkynyl

[006371 In some embodiments, Rio 18 Cis haloalkyl In some embodiments, Ruo is halomethyl. In
some embodiments, Rie 1s haloethyl In some embodiments, Rio is halopropyl. In some
embodiments, Rio 1s halobutyl. In some embodiments, Rio is halopentyl In some embodiments,
Ruo 18 halohexyl

[00638] In some embodiments, Rie 18 Caao cycloalkyl, 3- to 10-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and §, Ce.yo aryl, or 5- to 10-membered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and §.

006391 In some embodiments, Rio 15 Cs-10 eycloalkyl or 3~ to 10-membered heterocyclyl
comprising 1-4 heteroatorns selected from N, O, and 5.

[006407 In some embodiments, Rio 1s Ca.io eycloalkyl.

(006417 In some embodiments, Rio 18 Cs eycloalkyl Tn some embodiments, Rio 18 Ca cycloalkyl
In some embodiments, Rie1s Us cycloalkyl In some embodiments, Rio 15 Ce cycloalkyl In some
embodiments, Rio 15 Cr cycloalkyl In some embodiments, Rio 1s Cs cycloalkyl In some
embodiments, Rio ts Oo cyeloalkyl In some embodiments, Rio 15 Cio cyeloalkyl

(006421 In some embodiments, Rio 18 C3-Cr monocyclic eycloalkyi In some embodiments, R
18 C3-Cr monocyche saturated cycloatkyl In some embodiments, Rie 1s C3-C7 monogychie
partially saturated cycloalkyl In some embodiments, Ruo 1s Co-Co bicychic cycloalkyl In some
embodiments, Rio 1s Co-Cho bicychic saturated cycloalkyl In some embodiments, R 1s Co-Cro
bicyclic partially saturated cycloalkyl In some embodiments, Rio 1s C3-Cro polveyclic
cycloalkyl

[006431 In some embodiments, Rig 15 3- to 10-membered heterocyelyl comprising 1-4
hetercatoms selected from N, O, and 8. In some embodiments, Rio 15 3-membered heterocyelyl
comprising 1-4 heteroatoms selected from N, O, and S. In some embodiments, R 15 4-
membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S. In some
emabodiments, Rio ts 5-membered heterocyclyl comprising 1-4 hetercatoms selected from N, O,
and S. In some embodiments, Rio 1s 6-membered heterocyclyl comprising 1-4 heteroatoms
selected from N, O, and 8. In some embodiments, Rio ts 7-membered heterocyelyl comprising 1-
4 heteroatoms selected from N, O, and 8. In some embodiments, Rio 18 8~-membered heterocyclyl
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comprising 1-4 heteroatoms selected from N, &, and 5. In some embodiments, R 1s 9-
membered heterccyclyl comprising 1-4 hetercatoms selected from N, (3, and S. In some
embodiments, Rio s 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O,
and S.
006447 In some embodiments, R 18 Ce-i0 aryl or 5- to 10-membered heteroaryl comprising 1-4
hetercatoms selected from N, G, and S.
006451 In some embodiments, Rig 15 Co.i0 aryl
[00646] In some embodiments, Rio 18 Cos aryl. In some embodiments, R 15 phenyl.
[00647] In some embodiments, Ry 15 5- to 10-membered heteroaryl comprising 1-4 hetercatoms
selected froma N, O, and S, In some embodiments, Rio 18 S-membered heteroaryl comprising 1-4
heteroatoros selected from N, O, and 5. In some embodiments, Rio i1s 6-membered hetercaryl
comprising 1-4 heteroators selected from N, O, and 8. In some embodiments, Rio 1s 7-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 5. In some
embodiments, Rio 15 8-membered heteroary! comprising 1-4 hetercatoms selected from N, G,
and 8. In some embodiments, Rio 15 3-membered heteroaryl comprising 1-4 heteroatoms selected
from N, O, and S. In some embodiments, Rio 1s 10-membered hetercaryl comprising 1-4
heteroatoms selected from N, (3, and S,
00648} In some embodiments, Rio 18 Cis alkyl, Cis haloalkyl, or 5- to 10-membered heteroaryl
comprising 1-4 heteroatoms selected from N, O, and S.
006497 In some embodiments, each Ri1 1s independently H, Cic alkyl, Cas alkenyl, or (26
alkynyl, wherein the alkyl, alkenyl, or alkvayl is optionally substituted with one or more Ci.10
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Ce-10 aryl, or 5- to 10-membered heteroaryi comprising 1-4 hetersatoms selected from N, O,
and §, wherein the cycloalkyl, heterocyclyl, arvl, or hetercaryl is optionally substituted with one
or more Csao cyeloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 hetercatoms selected
from N, O, and 8, Co.i0 aryl, 5- to 10-membered hetercaryl comprising 1-4 heteroatoms selected
from N, O, and S, Cre alkyl, Cre alkenyl, Cas alkynyi, oxo, halogen, -CN, -OH, or -NHz, or
two Rt together with the atom to which they are attached form a 4- to 10-membered
heterocyclvl comprising 1-4 hetercatoms selected from N, O, and S, or 5- to 10-membered

heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, wherein the heterocyelyl or
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heteroarvl is optionally substituted with one or more Cis alkyl, Cos alkenyl, Cos alkynyi,
halogen, -CN, -GH, or -NHz.
006507 In some embodiments, each Rt is independently H, Cis alkyl, Cas alkenyl, or Crs
alkynyl, wherein the alkyl, alkenyl, or alkvayl is optionally substituted with one or more Ci.10
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Co-10 aryl, or 5~ to 10-membered hetercaryl comprising 1-4 heteroatoms selected from N, O,
and S, wherein the cycloalkyl, heterocyclyl, arvl, or hetercaryl is optionally substituted with one
or more Csao cyeloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 hetercatoms selected
from N, O, and 8, Co.i0 aryl, 5- to 10-membered hetercaryl comprising 1-4 heteroatoms selected
from N, O, and S, Cre alkyl, Cas alkenyl, (s alkynyl, oxo, halogen, -CN, -OH, or -NHa.
[006511 In some embodiments, each Rii 1s independently H, Cis alkyl, Co alkenyl, or Czs
alkynyl, wherein the alkyl, alkenyl, or alkynyl s optionally substituted with one or more Cs.o
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 hetercatoms selected from N, O, and
S, Co-10 aryl, or 5~ to 10~-membered heteroaryl comprising 1-4 heteroatoms selected from N, G,
and S.
006521 In some embodiments, Rir s H
006531 In some embodiments, Rir 18 Cis alkyl, Cos alkenyl, or Czs alkynyl, wherein the alkyl,
alkenyl, or alkynyi is optionally substituted with one or more Caao cycloalkyl, 3- to 10-
membered heterocyclyl comprising -4 hetergatoms selected from N, (3, and S, Ce.10 arvl, or S-
to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, G, and S, wherein the
cycloalkyl heterocvelyl, aryl, or heteroarvl is optionally substituted with one or more Ciono
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Ce-10 aryl, 5- to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and
8, Cis alkyl, Crs alkenyl, Cro alkynyl, oxo, halogen, -CN, -OH, or -NH>.
[00654] In some embodiments, Ryy 1s Crs alkyl optionally substituted with one or more Ciao
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 hetercatoms selected from N, O, and
S, Co-10 aryl, or 5~ to 10-membered hetercaryl comprising 1-4 heteroatoms selected from N, O,
and S, wherein the cycloalkyl, heterocyclyl, arvl, or hetercaryl is optionally substituted with one
or more Cs.o cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 hetercatoms selected
from N, O, and S, Cs.10 aryl, 5- to 1 0-membered hetercaryl comprising 1-4 heteroatoms selected
from N, O, and S, Crs alkyl, Cas alkenyl, Cas alkynvl, oxo, halogen, -CN, -OH, or -NHz. In
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some embodiments, Rii 1s methyl optionally sobstituted with one or more Ci.10 cyeloalkyl, 3- to
10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, Ce-10 aryl, or
5- to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, wherein
the cycloalkyl, heterocyclyl, arvl, or heteroaryl 1s opiionally substituied with one or more Cs.i0
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Ce-10 aryl, 5- to 10-membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and
S, Crs alkyl, Crs alkenyl, Cro alkynyl, oxo, halogen, -CN, -OH, or -NHz. In some embodiments,
Ru1 15 ethyl optionally substituted with one or more (5.1 cycloaltkyl, 3- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, Ceao aryl, or 5- 1o 10-
membered heteroary! comprising 1-4 hetercatoms selected froma N, O, and S, wherein the
cycloalkyl, heterocyclyl, aryl, or heteroaryt 1s optionally substituted with one or more Cia0
cycloalkyl, 3~ to 10~membered heterocyclyl comprising 1-4 heteroatoms selected trom N, O, and
S, Co.10 aryl, 5~ to 10-membered heteroaryl comprising 1-4 hetercatoms selected from N, G, and
S, Cis alkyl, Cos alkenyl, Cos alkynvl, oxo, halogen, -CN, -OH, or -NH2. In some embodiments,
R 1s propyl optionally substituted with one or more Csao eycloalkyl, 3~ to 10-membered
heterocyelyl comprising 1-4 heteroatoms selected from N, O, and 8, Ce-10 aryl, or 5~ to 10-
membered hetercaryl comprising 1-4 hetercatoms selected from N, 3, and 5, wherein the
cycloalkyl, heterocyclyl, aryl, or heteroaryi is optionally substituted with one or more (5.0
cycloalkyl, 3~ to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
8, Cs10 aryl, 5- to 10-membered hetercarvi comprising 1-4 heteroatoms selected from N, O, and
S, Cre alkyl, Cas alkenyl, Cas alkynyl, oxo, halogen, -CN, -OH, or -NHa2. In some embodiments,
Ry1 18 butyl optionally substituted with one or more Caao cycloalkyl, 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 §, wherein the
cycloalkyl heterocyelyl, aryl, or heteroaryl s optionally substituted with one or more Cs.io
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Ce-10 aryl, 5- to 10-membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and
S, Crs alkyl, Crs alkenyl, Cro alkynyl, oxo, halogen, -CN, -OH, or -NHz. In some embodiments,
Ru1 15 pentyl optionally substituted with one or more Cu.10 cycloalkyl, 3- to 10-membered
heterocyelyl comprising 1-4 heteroatorns selected from N, O, and 8, Ceao arvi, or 3- 10 10~
membered heteroary! comprising 1-4 hetercatoms selected froma N, O, and S, wherein the
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cycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more (5.0
cycloalkyl 3-to 10-membered heterocyclyl comprising 1-4 hetercatoms selected from N, O, and
8, Cs10 aryl, 5- to 10-membered hetercarvi comprising 1-4 heteroatoms selected from N, O, and
S, Cre alkyl, Cas alkenyl, Cas alkynyl, oxo, halogen, -CN, -OH, or -NHa2. In some embodiments,
Ry1 18 hexyl optionally substituted with one or more Caao cycloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 hetercatoms selected from N, O, and 8, Ces.i0 aryl, or 5- to 10-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and §, wherein the
cycloalkyl heterocyelyl, aryl, or heteroaryl s optionally substituted with one or more Cs.io
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Co-10 aryl, 5- to 10-membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and
S, Cre alkyl, Czs alkenyl, Crs alkynyl, oxo, halogen, -CN, -OH, or -NHz. In some embodiments,
Ru1 13 1isopropyl optionally substituted with one or more Cs.io cycloalkyl, 3- to 10-membered
heterocyelyl comprising 1-4 heteroatorns selected from N, O, and 8, Ceao arvi, or 3- 10 10~
membered heteroary! comprising 1-4 hetercatoms selected froma N, O, and S, wherein the
cycloalkyl, heterocyclyl, aryl, or heteroaryt 1s optionally substituted with one or more Cs.0
cycloalkyl, 3~ to 10~-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Ce-10 aryl, 3- to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and
S, Crs alkyl, Crs alkenvl, o6 alkynvl, oxo, halogen, -CN, -OH, or -NH2. In some embodiments,
R 18 1sobutyl optionally substituted with one or more Ca.0 cycloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 hetercatoms selected from N, O, and 8, Ceo aryl, or 5- to 10-
membered hetercaryl comprising 1-4 hetercatoms selected from N, O, and 8, wherein the
cycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more (5.0
cycloalkyl 3-to 10-membered heterocyclyl comprising 1-4 hetercatoms selected from N, O, and
S, Ceao aryl, 5- to 10-membered heteroaryl comprising 1-4 hetercatoms selected from N, O, and
S, Crealkyl, Cos alkenyl, Cas alkynyl, oxo, halogen, -CN, -OH, or -NH2. In some embodiments,
Ryy 1s 1sopenty! optionally substituted with one or more Ciao cycloalkyl, 3- to 10-membered
heterocyclvl comprising 1-4 hetercatoms selected from N, O, and 8, Ce.10 aryl, or 5-to 10-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and §, wherein the
cycloalkyl heterocyelyl, aryl, or heteroaryl s optionally substituted with one or more Cs-io
cycloalkyl, 3- to 1 G-membered heterocyclyl comprising 1-4 hetercatoms selected from N, O, and
S, Co-10 aryl, 5- to 10-membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and
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8, Crs alkyl, Crs alkenvl, Cro alkynyl, oxo, halogen, -CN, -OH, or -NHa. In some embodimenis,
Ru is ischexyi optionally substituted with one or more Cs.w cycloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 hetercatoms selected from N, O, and 8, Ceo aryl, or 5- to 10-
membered hetercaryl comprising 1-4 hetercatoms selected from N, O, and 8, wherein the
cycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more (5.0
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Ceao aryl, 5- to 10-membered heteroaryl comprising 1-4 hetercatoms selected from N, O, and
S, Crealkyl, Cos alkenyl, Cas alkynyl, oxo, halogen, -CN, -OH, or -NH2. In some embodiments,
Ry 1s sechuty] optionally substituted with one or more Csao cycloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, Ce.10 aryl, or 5~ to 10-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, wherein the
cycloalkyl, heterocyelyl, aryl, or heteroaryl 15 optionally substituted with one or more Csoo
cycloalkyl, 3- to 1 G-membered heterocyclyl comprising 1-4 hetercatoms selected from N, O, and
S, Co-10 aryl, 5- to 10-membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and
S, Crs alkyl, Czs alkenyl, Cz6 alkynyl, oxo, halogen, ~-CN, -OH, or -NHz. In some embodiments,
Ru1 18 secpenty] optionally substituted with one or more Ci-io cyeloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 heteroators selected from N, O, and §, Ce0 arvi, or 5- 10 10~
membered heteroary! comprising 1-4 hetercatoms selected from N, , and S, wherein the
cycloalkyl, heterocyclyl, aryl, or heteroaryt 1s optionally substituted with one or more Cs.0
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Ce-10 aryl, 5- to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and
8, Crs alkyl, Crs alkenvl, Cro alkynyl, oxo, halogen, -CN, -OH, or -NHa. In some embodimenis,
Ru is sechexyl optionally substituted with one or more CUs.po cycloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, Ceao aryl, or 5- 1o 10-
membered hetercary! comprising 1-4 hetercatoms selected from N, O, and S, wherein the
cycloalkyl, heterocyclyl, aryl, or hetercaryl is optionally substituted with one or more Cigo
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Ceao aryl, 5- to 10-membered heteroaryl comprising 1-4 hetercatoms selected from N, O, and
S, Cis alkyl, Crs alkenyl, Cos alkynyl, oxo, halogen, -CN, -OH, or -NH2. In some embodiments,
Riy 1s tertbutyl optionally substituted with one or more Ci.10 cycloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, Ce.10 aryl, or 5~ to 10-
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membered heteroaryl comprising 1-4 hetercatoms selected from N, O, and S, wherein the
cycloalkyl heterocvelyl, aryl, or heteroarvl is optionally substituted with one or more Ciono
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Ce-10 aryl, 5- to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and
8, Cis alkyl, Crs alkenyl, Cro alkynyl, oxo, halogen, -CN, -OH, or -NH>.

1006557 In some embodiments, Ryy 1s Cre alkyl substituted with one or more Ci.o cycloalkyl, 3-
to 10-membered heterocycelyl comprising 1-4 hetercatoms selected from N, O, and §, Co.y0 aryl,
or 5- to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, wherein
the cycloalkyl, heterocyclyl, aryl, or heteroaryl i1s optionally substituted with one or more Csao
cycloalkyl, 3~ to 10~membered heterocyclyl comprising 1-4 heteroatoms selected trom N, O, and
S, Co.10 aryl, 5~ to 10-membered heteroaryl comprising 1-4 hetercatoms selected from N, G, and
S, Cis alkyl, Cos alkenyl, Cos alkynvl, oxo, halogen, -CN, -OH, or -NH2. In some embodiments,
Ru1 15 methyl substituted with one or more Caao eycloalkyl, 3- to 10-membered heterocyelyl
comprising 1-4 heteroators selected from N, O, and 8§, Ce10 aryl, or 5- to 10-mernbered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and §, wherein the cycloalkyl,
heterocyelyl, aryl, or heteroaryl is optionally substituted with one or more Ca10 cycloalkyl, 3- to
10-membered heterocyclyl comprising -4 heterpatoms selected from N, O, and S, Ce.10 aryl, 3-
to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, Crs alkyl, Co-
s alkenyl, Czs alkynyl, oxo, halogen, ~UN, -OH, or -NHz. In some embodiments, Rir 15 ethyl
substituted with one or more Ci10 cycloallyl, 3- to 10-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and §, Cei0 aryl, or 5- to 10-membered hetercaryl comprising
1-4 heteroatoms selected from N, O, and S, wherein the cycloalkyl, heterocyclyl, aryl, or
heteroaryl is optionally substituted with one or more (5.0 cycloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, Ceao aryl, 5-to 10-
membered heterocary! comprising 1-4 hetercatoms selected from N, O, and 8, Cis alkyl, Cus
alkenyl, Ci6 alkynyl, oxo, halogen, -CN, -OH, or -NH». In some embodiments, Ry is propyl
substituted with one or more (3.1 cycloalkyl, 3- to 10-membered heterocvelyl comprising 1-4
heteroatoms selected from N, O, and 8, Ce.o arvl, or 5- to 10-membered hetercaryl comprising
1-4 heteroatoms selected from N, O, and S, wherein the cycloalkyl, heterocyelyl, aryl, or
heteroaryl 15 optionally substituted with one or more Cs.o eycloalkyl, 3- to 10-merbered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, Ce.10 aryl, 510 10~
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membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, Cis alkyl, Cas
alkenyl, Cre alkynvl, oxo, halogen, -CN, -OH, or -NHz. In some embodiments, Ru is butyl
substituted with one or more Cs.10 cycloallyl, 3- to 10-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and §, Cei0 aryl, or 5- to 10-membered hetercaryl 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.io cycloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, Ceao aryl, 5-to 10-
membered heterocary! comprising 1-4 hetercatoms selected from N, O, and 8, Cis alkyl, Cus
alkenyl, Ci6 alkynyl, oxo, halogen, -CN, -OH, or -NH». In some embodiments, Ry 1s pentyl
substituted with one or more Cs.10 cycloalkyl, 3~ to 10-membered heterocyclyl comprising 1-4
heteroatorns selected from N, O, and §, Cero arvl, or 5~ to 10-mernbered hetercaryl comprising
1-4 heteroatoms selected from N, O, and §, wheremn the cycloalkyl, heterocyclyl, aryl, or
heteroaryl 1s optionally substituted with one or more Cs.10 eycloalkyl, 3- to 10-memberex
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, Ce.10 aryl, 510 10~
membered hetercaryl comprising 1-4 hetercatoms selected from N, O, and 8, (i« alkyl, Tos
alkenyl, Czs alkynyl, oxo, halogen, -UN, -OH, or -NHz. In some embodiments, Rii 15 hexyl
substituted with one or more (U510 cycloalkyl, 3- to 10-membered heterocycelyl comprising 1-4
heteroatoms selected from N, O, and S, Ce.10 aryl, or 5- to 10-membered heteroaryl comprising
1-4 heteroatoms selected from N, G, and 8, wherein the cycloalkyl, heterocycelyl, arv, or
heteroarvl is optionally substituted with one or more Ci.0 cyeloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, Ce.i0 aryl, 5- to 10-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, Cis alkyl, Cas
alkenvl, Cre alkynyl, oxo, halogen, -CN, -OH, or -NHz. In some embodiments, Ry is 1sopropyl
substituted with one or more Ci.wo cyeloalkyl, 3- to 10-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and S, Ce.10 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.io cycloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, Ceao aryl, 5-to 10-
membered heterocary! comprising 1-4 hetercatoms selected from N, O, and 8, Cis alkyl, Cze
alkenyl, Cos alkynyl, oxo, halogen, -CN, ~-OH, or -NH>. In some embodiments, Rii 18 isobutyl
substituted with one or more Cs.10 cycloalkyl, 3~ to 10-membered heterocyclyl comprising 1-4
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heteroatoms selected from N, O, and 8, Ce-10 arvl, or 5- to 10-membered hetercaryl comprising
1-4 heteroatoms selected from N, O, and S, wherein the cycloalkyi, heterocyelyl, aryl, or
heteroarvl is optionally substituted with one or more Ci.0 cyeloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, Ce.i0 aryl, 5- to 10-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, Cis alkyl, Cas
alkenvl, Cro alkynyl, oxo, halogen, -CN, -OH, or -NHz. In some embodiments, Ru s isopentyl
substituted with one or more Ci.wo cyeloalkyl, 3- to 10-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and S, Ce.10 aryl, 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 substituted with one or more Cs.i0 cycloalkyl, 3- to 10-membered
heterocyelyl comprising 1-4 heteroatorus selected from N, O, and 8, Ceao arvl, 5- to 10-
membered heteroary! comprising 1-4 hetercatoms selected froma N, O, and S, Crs alkyl, Cus
alkenyl, Cow alkynyl, oxo, halogen, -CN, ~OH, or -NH2. In some embodiments, Rii 1s 1sohexyl
substituted with one or more Cs.10 cycloalkyl, 3~ to 10-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and §, Ce-10 aryl, or 5- to 10-membered hetercaryl comprising
1-4 hetercatoms selected from N, O, and S, wheren the cycloalkyl, heterocyclyl, aryl, or
heteroaryl 15 optionally substituted with one or more (5.0 eycloalkyl, 3- to 10-membered
heterocyelyl comprising 1-4 heteroatoms selected from N, O, and 8, Ceao aryl, 5- 10 10~
membered hetercaryl comprising 1-4 hetercatoms selected from N, O, and 8, (i« alkyl, Tos
alkenyl, Cz alkynyl, oxo, halogen, -UN, -OH, or -NHz. In some embodiments, Rys 1s sechutyl
substituted with one or more {s.10 cycloalkyl, 3- to 10-membered heterocvelyl comprising 1-4
heteroatoms selected from N, O, and 8, Ce-10 arvl, or 5- to 10-membered hetercaryl comprising
1-4 heteroatoms selected from N, O, and S, wherein the cycloalkyi, heterocyelyl, aryl, or
heteroary!l 15 optionally substituted with one or more Cs.10 cycloalkyl, 3- to 10-membered
heterocyclvl comprising 1-4 hetercatoms selected from N, O, and S, Ce-i0 aryl, 5- to 10-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, Ci6 alkyl, Cos
alkenvl, Cre alkynyl, oxo, halogen, -CN, -OH, or -NHz. In some embodiments, Ru 15 secpentyl
substituted with one or more Ci.wo cyeloalkyl, 3- to 10-membered heterocyclyl comprising 1-4
hetercatoms selected from N, O, and S, Ce.10 aryl, or 5- to 10-membered hetercarvl comprising
1-4 heteroatoms selected from N, O, and S, wherein the cycloalkyl, heterocyelyl, arvl, or
heteroaryl 1s optionally substituted with one or more Cs.i0 cycloalkyl, 3- to 10-membered

120



WO 2022/076663 PCT/US2021/053937

heterocyclyl comprising 1-4 hetercatoms selected from N, O, and 8, Ceo aryl, 5- 10 10-
membered heteroaryl comprising 1-4 hetercatoms selected from N, O, and 8, Cre alkyl, Crs
alkenyl, Cz alkynyl, oxo, halogen, -UN, -OH, or -NHz. In some embodiments, Ris 1s sechexyl
substituted with one or more {s.10 cycloalkyl, 3- to 10-membered heterocvelyl comprising 1-4
heteroatoms selected from N, O, and 8, Ce-10 arvl, or 5- to 10-membered hetercaryl comprising
1-4 heteroatoms selected from N, O, and S, wherein the cycloalkyl, heterocyelyl, aryl, or
heteroary!l 15 optionally substituted with one or more Cs.10 cycloalkyl, 3- to 10-membered
heterocyclvl comprising 1-4 hetercatoms selected from N, O, and S, Ce-i0 aryl, 5- to 10-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, Ci6 alkyl, Cos
alkenyl, Czs alkynvl, oxo, halogen, ~-CN, -OH, or -NHz. In some embodiments, Ru s tertbuty]
substituted with one or more Cs.10 eycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and S, Ce.10 aryl, ot 5- to 10-membered heteroaryl comprising
1-4 heteroatoms selected from N, O, and S, wherein the cycloalkyl, heterocyelyl, arvl, or
heteroaryl 1s optionally substituted with one or more Cs.i0 cycloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, Cea0 arvd, 5- to 10-
membered heteroaryl comprising 1-4 hetercatoms selected from N, 3, and S, Crs alkyl, Cas
alkenyl, Cre alkynyl, oxo, halogen, -CN, -OH, or -NHa.

(006561 In some embodiments, Rir 18 Cas alkeny! optionally substituted with one or more (U310
cycloalkyl, 3~ to 10~-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
8, Cs10 aryl, or 5- to 10-membered heteroaryi comprising 1-4 hetercatoms selected from N, G,
and 8, wherein the cycloalkyl, heterocycelyl, aryl, or hetercaryl is optionally substituted with one
or more Csao eycloalkyl, 3- to 10-membered heterocyelyl comprising 1-4 heteroatoms selected
from N, O, and S, CUsaro aryl, 5- to 10-membered hetercaryl comprising 1-4 heteroatoms selected
from N, O, and 8, Ci¢ alkyl, Cos alkenyl, Cos alkynyi, oxo, halogen, -CN, -OH, or -NH2. In
some embodiments, R s Oz alkenyl optionally substituted with one or more Csao cyeloalkyl, 3-
to 10-membered heterocycelyl comprising 1-4 hetercatoms selected from N, O, and §, Co.y0 aryl,
or 5- to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, wherein
the cycloalkyl, heterocyclyl, aryl, or heteroaryl i1s optionally substituted with one or more Csao
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Co.10 aryl, 5~ to 10-membered heteroaryl comprising 1-4 hetercatoms selected from N, G, and
S, Cis alkyl, Cos alkenyl, Cos alkynvl, oxo, halogen, -CN, -OH, or -NH2. In some embodiments,
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Rus 18 Cs alkenyl optionally substituted with one or more (Us.io cycloalkyl, 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 heterocvelyl, aryl, or heteroarvl is optionally substituted with one or more Ciono
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Ce-10 aryl, 5- to 10-membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and
S, Crs alkyl, Crs alkenyl, Cro alkynyl, oxo, halogen, -CN, -OH, or -NHz. In some embodiments,
Ru s C4 alkenyl optionally substituted with one or more Cs.o cycloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, Ceao aryl, or 5- 1o 10-
membered heteroary! comprising 1-4 hetercatoms selected froma N, O, and S, wherein the
cycloalkyl, heterocyclyl, aryl, or heteroaryt 1s optionally substituted with one or more Cia0
cycloalkyl, 3~ to 10~membered heterocyclyl comprising 1-4 heteroatoms selected trom N, O, and
S, Co.10 aryl, 5~ to 10-membered heteroaryl comprising 1-4 hetercatoms selected from N, G, and
S, Cis alkyl, Cos alkenyl, Cos alkynvl, oxo, halogen, -CN, -OH, or -NH2. In some embodiments,
Ri1 18 Cs alkenyl optionally substituted with one or more Caao cyvcloalkyl, 3- to 10-membered
heterocyelyl comprising 1-4 heteroatoms selected from N, O, and 8, Ce-10 aryl, or 5~ to 10-
membered hetercaryl comprising 1-4 hetercatoms selected from N, 3, and 5, wherein the
cycloalkyl, heterocyclyl, aryl, or heteroaryi is optionally substituted with one or more (5.0
cycloalkyl, 3~ to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
8, Cs10 aryl, 5- to 10-membered hetercarvi comprising 1-4 heteroatoms selected from N, O, and
S, Cre alkyl, Cas alkenyl, Cas alkynyl, oxo, halogen, -CN, -OH, or -NHa2. In some embodiments,
Rus 18 Ce alkenyl optionally substituted with one or more (Us.io cycloalkyl, 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 §, wherein the
cycloalkyl heterocyelyl, aryl, or heteroaryl s optionally substituted with one or more Cs.io
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Ce-10 aryl, 5- to 10-membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and
S, Cro alkyl, Crs alkenyl, Cro alkynyl, oxo, halogen, -CN, -OH, or -NHz.

1006577 In some embodiments, Rir 18 Cre alkenyl substituted with one or more Cs.10 cycloalkyi,
3- to 10-membered heterocyelyl comprising 1-4 heteroatoms selected from N, O, and S, Ceaio
aryl, or 5- to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S,
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wherein the cycloalkyl, heterocyclyl, aryl, or hetercaryl is optionally substituted with one or
more (3.0 cycloalkyl, 3- to 10-membered heterocyelyl comprising 1-4 heteroatoms selected
from N, O, and S, Ce10 aryl, 5- to 10-membered heteroaryl comprising 1-4 heteroatoms selected
from N, O, and S, Cre alkyl, Crs alkenyl, Coe alkynyi oxo, halogen, -CN, -OH, or -NHz. In
some embodiments, Ryi 1s 2 alkenyl substituted with one or more Cs.o cycloalkyl, 3- 10 10-
membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, Cs.10 aryl, or 5-
to F0-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, wherein the
cycloalkyl heterocyelyl, aryl, or heteroaryl s optionally substituted with one or more Cs.io
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 hetercatoms selected from N, O, and
S, Co-10 aryl, 5- to 10-membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and
S, Cre alkyl, Czs alkenyl, Crs alkynyl, oxo, halogen, -CN, -OH, or -NHz. In some embodiments,
Ru1 18 Cs alkenyl substituted with one or more Caaio cycloalkyl, 3- to 10-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and 8, Ce.10 aryl, or 5- to 10-membered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, wherein the cycloalkyl,
heterocyclyl, aryl, or betercaryl 1s optionally substituted with one or more Us.10 eycloalkyl, 3- to
10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, G, and §, Us.10 aryl, 5-
to 10-membered heteroarvl comprising 1-4 hetercatoms selected from N, O, and S, Ci6 alkyl, Csa-
6 alkenyl, Coe alkyuyvl, oxo, halogen, -CN, ~0OH, or -NH:2. In some embodiments, Rir 18 C4
alkenyl substituted with one or more Ca.o eycloalkyl, 3- to 10-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and §, Ce.io aryl, or 5- to 10-membered
heteroaryl comprising 1-4 hetercatoms selected from N, O, and S, wherein the cycloalkyl
heterocvelyl, aryl, or heteroaryl is optionally substituted with one or more Cs10 cycloalyl, 3-to
10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, Co.10 arvl, 5-
to 0-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, Crs alkyl, Ca.
s alkenyl, Cas alkynyl, oxo, halogen, -CN, -OH, or -NH2. In some embaodiments, Ry 18 Cs
alkeny! substituted with one or more (s.10 cycloalkyl, 3- to 10-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and 8, Ceo arvl, 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 Caao cycloalkyl, 3-to
10-membered heterocycelyl comprising 1-4 hetercatoms selected from N, G, and S, Ce.10 aryl, 5-
to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, Cis alkyl, Co-
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s alkenvl, (a6 alkvayl, oxo, halogen, -CN, -0OH, or -NH:. In some embodiments, Ry is Ce
alkeny! substituted with one or more Cs.10 cycloalkyl, 3- to 10-membered heterocyciyl
comprising 1-4 heteroatoms selected from N, O, and §, Ce.io aryl, or 5- to 10-membered
heteroaryl comprising 1-4 hetercatoms selected from N, O, and S, wherein the cycloalkyl
heterocvelyl, aryl, or heteroaryl is optionally substituted with one or more Cs10 cycloalyl, 3-to
10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, Co.0 arvl, S-
to 0-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, Crs alkyl, Ca.
s alkenyl, Cas alkynyl, oxo, halogen, -CN, -OH, or -NH>.

006581 In some embodiments, Rt 15 Cus alkynyl optionally substituted with one or more Csao
cycloalkyl, 3~ to 10~membered heterocyclyl comprising 1-4 heteroatoms selected trom N, O, and
S, Cauro aryl, or 5-to 10-membered heteroaryl comprising 1-4 hetercatoms selected from N, O,
and K, wherein the cycloalkyl, heterocyclyl, aryl, or heteroary! is optionally substituted with one
or more Ca-10 cycloalkyl, 3- to 10-membered heterocyelyl comprising 1-4 heteroatoms selected
from N, O, and §, Ce.i0 arvl, 5- to 10-membered heteroaryl comprising 1-4 heteroatoms selected
from N, O, and S, Cis alkyl, Cos alkenyl, T alkynyi, oxe, halogen, -CN, ~0OH, or -NH:2. In
some embodmments, Ri: s {2 alkynyl optionally substituted with one or more Cs-10 ¢ycloalkyl, 3-
to 10-membered heterocyelyl comprising 1-4 heterocatoms selected from N, O, and 8, Ce-10 aryl,
or 5~ to 10-membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and §, wherein
the cycloalkyl, heterocyelyl, arvl, or hetercaryl 1s optionally substituted with one or more Ca.io
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Ce-10 aryl, 5- to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and
8, Crs alkyl, Crs alkenvl, Cro alkynyl, oxo, halogen, -CN, -OH, or -NHa. In some embodimenis,
Ru s Cs alkynyl optionally substituted with one or more Ca.o cycloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, Ceao aryl, or 5- 1o 10-
membered hetercary! comprising 1-4 hetercatoms selected from N, O, and S, wherein the
cycloalkyl, heterocyclyl, aryl, or hetercaryl is optionally substituted with one or more Cigo
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Ceao aryl, 5- to 10-membered heteroaryl comprising 1-4 hetercatoms selected from N, O, and
S, Cis alkyl, Crs alkenyl, Cos alkynyl, oxo, halogen, -CN, -OH, or -NH2. In some embodiments,
Riy 18 Caalkyoyl optionally substiuted with one or more Ca.io cycloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, Ce.10 aryl, or 5~ to 10-
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membered heteroaryl comprising 1-4 hetercatoms selected from N, O, and S, wherein the
cycloalkyl heterocvelyl, aryl, or heteroarvl is optionally substituted with one or more Ciono
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Ce-10 aryl, 5- to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and
8, Crs alkyl, Crs alkenvl, Cro alkynyl, oxo, halogen, -CN, -OH, or -NHa. In some embodimenis,
Ru 18 Cs alkyny! optionally substituted with one or more Cs.io cycloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, Ceao aryl, or 5- 1o 10-
membered hetercary! comprising 1-4 hetercatoms selected from N, O, and S, wherein the
cycloalkyl, heterocyclyl, aryl, or hetercaryl is optionally substituted with one or more Cigo
cycloalkyl, 3~ to 10~membered heterocyclyl comprising 1-4 heteroatoms selected trom N, O, and
S, Co.10 aryl, 5~ to 10-membered heteroaryl comprising 1-4 hetercatoms selected from N, G, and
S, Cis alkyl, Cos alkenyl, Cos alkynvl, oxo, halogen, -CN, -OH, or -NH2. In some embodiments,
Ri1 18 Cs alkyoyl optionally substiuted with one or more Ca.io cycloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, Ce.10 aryl, or 5~ to 10-
membered hetercaryl comprising 1-4 hetercatoms selected from N, 3, and 5, wherein the
cycloalkyl, heterocyclyl, aryl, or heteroaryi is optionally substituted with one or more (5.0
cycloalkyl, 3~ to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Csaio aryl, 5- to 10-membered hetercaryt comprising 1-4 heteroatoms selected from N, (3, and
S, Crs alkyl, Czs alkenyl, Cz6 alkynyl, oxo, halogen, -UN, -OH, or -NHz.

006591 In some embodiments, Rut is Cas alkynyl substituted with one or more {510 cycloalkyl,
3- to 10-membered heterocyelyt comprising 1-4 heteroatoms sefected from N, O, and S, Ce-io
aryl, or 5- to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S,
wherein the cycloalkyl, heterocvelyl, aryl, or heteroarvl is optionally substituted with one or
more Cs.ao cyeloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 hetercatoms selected
from N, O, and S, Ceao aryl, 5- to 10-membered heterocaryl comprising 1-4 heteroatoms selected
from N, O, and 8, Ci¢ alkyl, Cos alkenyl, Cos alkynyi, oxo, halogen, -CN, -OH, or -NH2. In
some embodiments, Ru s Cs alkynyl substituted with one or more Csae cycloalkyl, 3- to 10-
membered heterocyclyl comprising 1-4 hetercatoms selected from N, O, and S, Ce.i0 aryl, or S-
to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, wherein the
cycloalkyl, heterocyclyl, aryl, or heteroaryt 1s optionally substituted with one or more Cia0
cycloalkyl, 3~ to 10~membered heterocyclyl comprising 1-4 heteroatoms selected trom N, O, and
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8, Cs10 aryl, 5- to 10-membered hetercarvi comprising 1-4 heteroatoms selected from N, O, and
S, Cre alkyl, Cas alkenyl, Cas alkynyl, oxo, halogen, -CN, -OH, or -NHa2. In some embodiments,
Rys 18 Cs alkynyl substituted with one or more (Us.10 cycioalkyl, 3- to 10-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and S, Ceo arvi, or 5- to 10-membered
heterocarvi comprising 1-4 heteroatoms selected from N, O, and S, wherein the cycloalkyl,
heterocyclyl, aryl, or hetercaryl is optionally substituted with one or more Cs.10 cycloalkyl, 3-to
10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, Cs.10 aryl, 5-
to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, Cis alkyl, Co.
e alkenyl, Cas alkynyl, oxo, halogen, -CN, -OH, or -NHz. In some embodiments, R s G4
alkynyl substituted with ove or more Csao eyvcloalkyl, 3- to 10-membered heterocyelyl
comprising 1-4 heteroatoms selected from N, O, and 8, Ce.10 aryl, or 5- to 10-membered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, wherein the cycloalkyl,
heterocyelvl, aryl, or heteroarvl 1s optionally substituted with one or more Cs.10 cycloalkyl, 3- 10
10-membered heterocyelyl comprising 1-4 heteroatoms selected from N, O, and 8, Cs.10 aryl, 5-
to 10-membered heteroarvl comprising 1-4 hetercatoms selected from N, O, and S, Ci6 alkyl, Csa-
e alkenyl, Coe alkyuyl, oxe, halogen, -CN, ~0OH, or -NH:2. In some embodiments, R 1s s
alkyunyl substituted with one or more Cao cycloalkyl, 3~ 1o 10-membered heterocyelyl
comprising 1-4 heteroatoms selected from N, 3, and §, Ce-10 aryl, or 5~ to 10-membered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and §, wherein the cycloalkyl,
heterocvelyl, aryl, or heteroaryl is optionally substituted with one or more Cs10 cycloalyl, 3-to
10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, Co.10 arvl, 5-
to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, Crs alkyl, Co.
s alkenyl, Cas alkynyl, oxo, halogen, -CN, -OH, or -NH:2. In some embodiments, Rii 18 Cs
alkynyl substituted with one or more Cs.i0 cycloalkyl, 3- to 10-membered heterocyclyl
comprising 1-4 heteroatoms selected from N, O, and 8, Ceo arvl, 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.10 cycloalkyl, 3-to
10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, Cs.10 aryl, 5-
to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, Ci6 alkyl, Co-

s alkenyl, Cas alkynyl, oxo, halogen, -CN, -OH, or -NHz.
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006601 In some embodimenis, Rut is Cie alkyl, Cas alkenyl, or Cre alkvnyl, wherein the alkyl,
alkenyl, or alkynyi is optionally substituted with one or more (3.0 cycloalkyl, 3- to 10-
membered heterocyclyl comprising 1-4 hetercatoms selected from N, O, and §, CUsopo aryl, or 5-
to 10-membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and S,

(006611 In some embodimenis, Rut is Cie alkyl, Cas alkenyl, or Cre alkvnyl, wherein the alkyl,
alkenyl, or alkynyi is substituted with one or more Cs.io cycloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, Ceao aryl, or 5- 1o 10-
membered heterocary! comprising 1-4 heteroatoms selected from N, O, and S,

[00662] In some embodiments, Ru 15 Ci6 alkyl optionally substituted with one or more Cs.i0
cycloalkyl, 3~ to 10~membered heterocyclyl comprising 1-4 heteroatorms selected trom N, O, and
S, Cauro aryl, or 5-to 10-membered heteroaryl comprising 1-4 hetercatoms selected from N, O,
and 8. In some embodiments, Ri1 1s methyl optionally substituted with one or more Ca.io
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 hetercatoms selected from N, O, and
S, Co-10 aryl, or 5~ to 10~-membered heteroaryl comprising 1-4 heteroatoms selected from N, G,
and S. In some embodiments, Ri1 15 ethyi optionally substituted with one or more Cs-10
cycloalkyl, 3~ to 10~-membered heterocyclyl comprising -4 heteroatoms selected from N, O, and
S, Ce-10 aryl, or 5- 1o 10-membered heteroaryi comprising 1-4 hetercatoms selected from N, (3,
and 8. In some embodiments, Ru1 is propyl optionally substituted with one or more Caae
cycloalkyl, 3~ to 10~-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
8, Cs10 aryl, or 5- to 10-membered heteroaryi comprising 1-4 hetercatoms selected from N, G,
and 8. In some embodiments, Rir 15 butyl optionally substituted with one or more (aao
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Ce-10 aryl, or 5- to 10-membered heteroaryi comprising 1-4 hetersatoms selected from N, O,
and S. In some embodiments, Ru 15 pentyl optionally substituted with one or more Cao
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Ceao aryl, or 5-to 10-membered hetercaryi comprising 1-4 hetercatoms selected from N, ©,
and S. In some embodiments, Ryy 1s hexyl optionally substituted with one or more Ciae
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 hetercatoms selected from N, O, and
S, Co-10 aryl, or 5~ to 10-membered hetercaryl comprising 1-4 heteroatoms selected from N, O,
and S. In sorme embodiments, Ri1 15 sopropyl optionally substituted with one or more Csae
cycloalkyl, 3~ to 10~membered heterocyclyl comprising 1-4 heteroatorms selected trom N, O, and
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8, Cs10 aryl, or 5- to 10-membered heteroaryi comprising 1-4 hetercatoms selected from N, G,
and 8. In some embodiments, Ryy 15 1sobutyl optionally substituted with one or more Capo
cycloalkyl, 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 8. In some embodiments, R 1s isopentyl optionally substituted with one or more Cso
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Ceao aryl, or 5-to 10-membered hetercaryi comprising 1-4 hetercatoms selected from N, ©,
and 8. In some embodiments, Ryy 15 1schexyl optionally substituted with one or more Ci.po
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 hetercatoms selected from N, O, and
S, Co-10 aryl, or 5~ to 10~-membered heteroaryl comprising 1-4 heteroatoms selected from N, G,
and S. In some embodiments, Ri1 15 secbutyl optionally substituted with one or more Cs.10
cycloalkyl, 3~ to 10~membered heterocyclyl comprising 1-4 heteroatorms selected trom N, O, and
S, Cauro aryl, or 5-to 10-membered heteroaryl comprising 1-4 hetercatoms selected from N, O,
and 8. In some embodiments, Rui 1s secpentyl optionally substituted with one or more Ca.p0
cycloalkyl, 3~ to 10~-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
5, Us10 aryl, or 3- to 10-membered heteroaryi comprising 1-4 hetercatoms selected from N, G,
and S. In some embodiments, Ri1 18 sechexyl optionally substituted with one or more Caa10
cycloalkyl, 3~ to 10~-membered heterocyclyl comprising -4 heteroatoms selected from N, O, and
S, Ce-10 aryl, or 5- 1o 10-membered heteroaryi comprising 1-4 hetercatoms selected from N, (3,
and 8. In some embodiments, R 1s tertbuty] optionally substituted with one or more Ci.10
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
8, Cs10 aryl, or 5- to 10-membered heteroaryi comprising 1-4 hetercatoms selected from N, G,
and S.

[006631 In some embodiments, Ru 15 Ci6 alkyl substituted with one or more Cs.10 cycloalkyl, 3-
to 10-membered heterocyelyl comprising 1-4 heteroatoms selected from N, O, and 8§, Ceao aryl,
or 5- to 10-membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and S. In some
embodiments, Ri1 1s methy! substituted with one or more Cs.o cycloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, Ceao aryl, or 5- 1o 10-
membered hetercary! comprising 1-4 heteroatoms selected from N, O, and S, In some
ernbodiments, Riy s ethyl substituted with one or more Cs.i0 cycloalkyl, 3~ to 10~-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, Ce.10 aryl, or 5~ to 10-
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membered heteroary! comprising 1-4 hetercatoms selected from N, O, and S. In some
embodiments, Ri1 1s propy! substituted with one or more Ca.10 cycloalkyi, 3- to 10-membered
heterocyclyl comprising 1-4 hetercatoms selected from N, O, and 8, Ceo aryl, or 5- to 10-
membered hetercary! comprising 1-4 hetercatoms selected from N, 3, and 8. In some
embodiments, Riy s butyl substituted with one or more Ci.o cycloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 hetercatoms selected from N, O, and 8, Ces.i0 aryl, or 5- to 10-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S. In some
embodiments, Rii 1s pentyl substituted with one or more Csao eycloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, Ceao aryl, or 5- 1o 10-
membered heteroary! comprising 1-4 hetercatoms selected fromm N, O, and S. In some
erobodiments, Ri1 is hexyl substituted with ovne or more CUsao cyeloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, Ce.10 aryl, or 5-to 10-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8. In some
embodiments, Ri1 18 isopropyl substituted with one or more Cs.10 cycloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 heteroators selected from N, O, and §, Cei0 arvi, or 5- 10 10~
membered heteroary! comprising 1-4 hetergatoms selected from N, G, and S. In some
embodiments, Ri1 1s 1sobutyl substituted with one or more Csare eycloalkyl, 3- to 10-membered
heterocyelyl comprising 1-4 heteroatoms selected from N, O, and 8, Ce-10 aryl, or 5~ to 10-
membered hetercaryl comprising 1-4 hetercatoms selected from N, 3, and 8. In some
embodiments, Ry 18 isopentyl substituted with one or more Cs.io 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 hetercatoms selected from N, O, and S. In some
embodiments, Ri1 1s isohexyl substituted with one or more Csape cycloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, Ceao aryl, or 5- 1o 10-
membered hetercary! comprising 1-4 heteroatoms selected from N, O, and S, In some
embodiments, Ry is sechutyl substituted with one or more Cs.yo cycloalkyl, 3- to 10-membered
heterocyclvl comprising 1-4 hetercatoms selected from N, O, and 8, Ce.10 aryl, or 5-to 10-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S. In some
embodiments, Ri1 1s secpenty! substituted with one or more Cs.io cycloalkyl, 3- to 10-membered
heterocyelyl comprising 1-4 heteroatorns selected from N, O, and 8, Ceao arvi, or 3- 10 10~
membered heteroary! comprising 1-4 hetercatoms selected fromm N, O, and S. In some
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embodiments, Rii s sechexyl substituted with one or more Csoio 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 hetercatoms selected from N, O, and S. In some
embodiments, Ri1 1s tertbuiyl substituted with one or more Csao eycloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 hetercatoms selected from N, O, and 8, Ceo aryl, or 5- to 10-
membered heterocary! comprising 1-4 heteroatoms selected from N, O, and S,

[006641 In some embodiments, Rt 15 Cus alkenyl optionally substituted with one or more Cs.o
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Ceao aryl, or 5-to 10-membered hetercaryi comprising 1-4 hetercatoms selected from N, ©,
and 8. In some embodiments, Ry is C2 alkenyl optionally substituted with one or more Ca.io
cycloalkyl, 3- to 1 G-membered heterocyclyl comprising 1-4 hetercatoms selected from N, O, and
S, Co-10 aryl, or 5~ to 10~-membered heteroaryl comprising 1-4 heteroatoms selected from N, G,
and S. In sore embodiments, Ri1 15 Cs alkenyl optionally substituted with one or more Cs.io
cycloalkyl, 3~ to 10~membered heterocyclyl comprising 1-4 heteroatoms selected trom N, O, and
S, Ce-10 aryl, or 5- 1o 10-membered heteroaryi comprising 1-4 hetercatoms selected from N, (3,
and S. 1o some embodiments, Ri11s Cg alkenyl optionally substituted with one or more Cioxe
cycloalkyl, 3~ to 10~-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
5, Csaio aryl, or 5~ to 10~-membered hetercaryl comprising 1-4 heteroatoms selected from N, G,
and S. In some embodiments, Ri1 15 Cs alkeny! optionally substituted with one or more Ci1o
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Ce-10 aryl, or 5- to 10-membered heteroaryi comprising 1-4 hetersatoms selected from N, O,
and 8. In some embodiments, Rit1s Us alkenyl optionally substituted with one or more Cs.io
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Ceao aryl, or 5-to 10-membered hetercaryi comprising 1-4 hetercatoms selected from N, ©,
and S.

[006651 In some embodiments, R 15 Cus alkenyl substituted with one or more Csao cycloalkyl,
3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8, Ce-i0
aryl, or 5- 1o 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8. In
some embodiments, Ri: 15 Oz alkenyl substituted with one or more Cs.0 cycloalkyl, 3-to 10-
membered heterocyelyl comprising 1-4 hetercatoms selected from N, O, and S, Ce.i0 aryl, or S-
to 10~-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8. In some
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embodiments, Riy 18 Cs alkenyl substituted with one or more Ci.io 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 hetercatoms selected from N, O, and S. In some
embodiments, Ri1 1s C4 alkenyl substituted with one or more Cs.o cycloalkyl, 3- to 10-membered
heterocyclyl comprising 1-4 hetercatoms selected from N, O, and 8, Ceo aryl, or 5- to 10-
membered hetercary! comprising 1-4 heteroatoms selected from N, O, and S, In some
embodiments, Ry is s alkenyl substituted with one or more Cs.io cyeloalkyl, 3- to 10-membered
heterocyclvl comprising 1-4 hetercatoms selected from N, O, and 8, Ce.10 aryl, or 5-to 10-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S. In some
embodiments, Ri1 15 Cs alkenyl substituted with one or more Csao cycloalkyl, 3- to 10-membered
heterocyelyl comprising 1-4 heteroatorns selected from N, O, and 8, Ceao arvi, or 3- 10 10~
membered heteroary! comprising 1-4 hetercatoms selected froma N, O, and S,
006661 In some embodiments, R 1s Tz alkynyl optionally substituted with one or more Csaio
cycloalkyl, 3~ to 10~membered heterocyclyl comprising 1-4 heteroatoms selected trom N, O, and
S, Ce-10 aryl, or 5- 1o 10-membered heteroaryi comprising 1-4 hetercatoms selected from N, (3,
and S. 1o some embodiments, Riris O2 alkynyl optionally substituted with one or more Caae
cycloalkyl, 3~ to 10~-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
5, Csaio aryl, or 5~ to 10~-membered hetercaryl comprising 1-4 heteroatoms selected from N, G,
and 8. In some embodiments, Ri1 15 Cs alkynyl optionally substituted with one or more Cs.10
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Ce-10 aryl, or 5- to 10-membered heteroaryi comprising 1-4 hetersatoms selected from N, O,
and 8. In some embodiments, Riv1s Cg alkynyl optionally substituted with one or more Ciao
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Ceao aryl, or 5-to 10-membered hetercaryi comprising 1-4 hetercatoms selected from N, ©,
and 8. In some embodiments, Ryy 1s Cs alkynyl optionally substituted with one or more Cs.y0
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 hetercatoms selected from N, O, and
S, Co-10 aryl, or 5~ to 10-membered hetercaryl comprising 1-4 heteroatoms selected from N, O,
and S. In some embodiments, Ru1 1s Cs alkynyl optionally substituted with one or more Ciao
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Cauro aryl, or 5-to 10-membered heteroaryl comprising 1-4 hetercatoms selected from N, O,
and 8.
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(006671 In some embodiments, Rt is Cre alkynyl substituted with one or more (U310 cycloalkyl,
3- to 10-membered heterocyelyt comprising 1-4 heteroatoms sefected from N, O, and S, Ce-io
aryl, or 5- to 10-membered heteroaryl comprising 1-4 hetercatoms selected from N, 0, and S. In
some embodiments, Ru s Co alkynyi substituted with one or more Caao cycloalkyl, 3- 1o 10-
membered heterocyclyl comprising 1-4 hetercatoms selected from N, O, and §, CUsopo aryl, or 5-
to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8. In some
embodiments, Ry is Cs alkynyl substituted with one or more Caao cycloalkyl, 3- to 10-
membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, Cs.10 aryl, or 5-
to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S. In some
embodiments, Ri1 15 Cs alkyny! substituted with one or more Cs.io eycloalkyl, 3- 10 10-
membered heterocyelyl comprising 1-4 hetercatoms selected from N, O, and S, Ce.i0 aryl, or S-
to 10~-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8. In some
ernbodiments, Riy is Cs alkyny! substituted with one or more Cs.ie cycloalkyl, 3- to 10-
membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 5, Cs.10 aryl, or 5-
to 10-membered heteroaryl comprising 1-4 heteroatomas selected from N, (O, and S. In some
embodiments, R 15 Ce atkyny! substituted with one or more Cs.o eycloalkyi, 3- 10 10-
membered heterocyclyl comprising 1-4 hetercatoms selected from N, O, and S, Ce-10 aryl, or 5-
to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, G, and 8.

[00668] In some embodiments, Ri1 18 Cis alkyl, Cos alkenyl, or Cas alkynyl

006697 In some embodiments, Rut is Cis alkyl In some embodiments, R is methyl. In some
embodiments, Ri1 1s ethyl In some embodiments, Rit is propyl In some embodiments, Ry s
butyl. In some embodiments, Rii 1s pentyl. In some embodiments, Riq 1s hexyl In some
embodiments, Ri1 1s isopropyl In some embodiments, Ris 1s isobutyl In some embodiments, Ry
1s isopentyl In some embodiments, Ru 15 ischexyl. In some embodiments, Ry; 1s sechbutyl In
some embodiments, Ru: 15 secpentyl. In some embodiments, Ry 18 sechexyl. In some
embodiments, Ry is tertbutyl.

100670} In some embodiments, Ryy 1s Cas alkenyl In some embodiments, Ry 1s Cr alkenyl. In
some embodiments, Ryi 1s O3 alkenyl In some embodiments, Ru 158 Cq alkenyl In some

embodiments, Ri1 1s Cs alkenyl In some embodiments, Rit is Cs alkenyl.
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(006711 In some embodiments, Rt s Cas alkynyl In some embodiments, Riy s Cz alkynyl In
some embodiments, Ru s Cs alkynyl In some embodiments, Ru1s Cg alkynyl. In some
embodiments, Riy s Cs altkynyl In some embodiments, R is Cs alkynyl

[00672] In some embodiments, Rir 1s H or Ci6 alkyl optionally substituted with one or more 3-
to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, &, and §, Ce.io aryl,
or 5- to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, wherein
the heterocvelyl, arvl, or hetercaryl s optionally substituted with one or more 5- to 10-membered
hetercaryl comprising 1-4 hetercatoms selected from N, O, and 8, Ci¢ alkyl, or oxo.

[006731 In some embodiments, Ru 1s H or Cis alkyl optionally substituted with one or more 3-
to 10~-membered heterocyelyl comprising 1-4 heteroatoms selected from N, O, and K, Ce.10 arvl,
or 5- to 10-membered heteroary] comprising 1-4 heteroatoms selected from N, O, and S, wherein
the heterocyclyl, aryl, or heteroaryl 1s substituted with one or more 5- to 10-membered hetercaryl
comprising 1-4 heteroatoms selected from N, O, and §, Crs alkyl, or oxo.

1006747 In some embodiments, Rii 18 H or Cis alkyl substituted with one or more 3-to 10-
membered heterocyclyl comprising 1-4 hetercatoms selected from N, O, and S, Ce-10 aryl, or 5-
to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, G, and S, wherein the
heterocyclyl, aryl, or hetercaryl s optionally substitated with one or more 5- to 10-membered
heteroaryi comprising 1-4 heteroatoms selected from N, O, and S, Ci6 alkyl, or oxo.

006751 In some embodiments, two R 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 8, or 5- 10
10-membered heteroaryl comprising 1-4 heteroatoms selected from N, (O, and §, wherein the
heterocvelyl or heteroaryl is optionally substituted with one or more Cis alkyl, Cas alkenyl, Cas
alkynyl halogen, -CN, -OH, or -NH2.

[006761 In some embodiments, two Ri together with the atom to which they are attached form a
4- to 10-membered heterocyclvl comprising 1-4 hetercatoms selected from N, O, and S, or 5- to
10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 5.

1006771 In some embodiments, two Riy 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 §,
optionally substituted with one or more Cis alkyl, Cz6 alkenyl, Cas alkynyl, halogen, -CN, -OH,
or -NHz,
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006781 In some embodiments, two Rii together with the atom to which they are attached form a
4-membered heterocyelyi comprising 1-4 hetercatoms selected from N, O, and S, optionally
substituted with one or more Cis alkyl, Cas alkenyl, Cas alkynvl, halogen, -UN, -OH, or -NHa.
1006791 In some embodiments, two Ri together with the atom to which they are attached form a
S-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 5, optionally
substituted with one or more Crs alkyl, Cre alkenyl, Cos alkynyl, halogen, -CN, -OH, or -NHaz.
006801 In some embodiments, two Ri together with the atom to which they are attached form a
6-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 5, optionally
substituted with one or more Cis alkyl, Cos alkenyl, Cos alkynyl, halogen, -CN, -OH, or -NH».
(006817 In some embodiments, two R together with the atom to which they are attached form a
7-membered heterocyelyl comprising 1-4 hetercatoms selected from N, O, and S, optionally
substituted with one or more Crs alkvl, Czs alkenyl, Cos alkynyl, halogen, -CN, -OH, or -NHaz.
006821 In some embodiments, two R together with the atom 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 (16 alkyl, Cos alkenvl, Cos alkynyl, halogen, -CN, ~-OH, or -NHa.
006831 In some embodiments, two R together with the atom to which they are attached forma
S-membered heterocyclyl comprising 1-4 hetercatoms selected from N, 3, and S, optionally
substituted with one or more Crs alkyl, Czs alkenyl, Cas alkynyl, halogen, ~-UN, -OH, or -NHaz.
00684} In some embodiments, two R together with the atom to which they are attached forma
10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, G, and §, optionally
substituted with one or more Cre alkyl, Cos alkenvl, Cos alkynyl halogen, -CN, -OH, or -NHaz.
006851 In some embodiments, two Rii 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 §,
substituted with one or more Cis alkyl, Cos alkenyl, Cos alkynyl, halogen, -CN, -OH, or -NH».
[00686] In some embodiments, two Riy together with the atom to which they are attached form a
4-membered heterocyclyl comprising 1-4 hetercatoms selected from N, O, and S, substituted
with one or more Cig alkyl, Co alkenyl, Cug alkynyl, halogen, -CN, -OH, or -NHz.

[006871 In some embodiments, two Ri together with the atom to which they are attached form a
S-membered heterocyclyl comprising 1-4 hetercatoms selected from N, O, and S, substituted

with one or more Cis alkyl, Cro alkenyl, Cos alkynyl, halogen, -CN, -OH, or -NHz.
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00688} In some embodiments, two Rii together with the atom to which they are attached forma
6-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and S, substituted
with one or more Cis alkyl, (o alkenyl, Cos alkynyl, halogen, -CN, -OH, or -NHa2.

[00689] In some embodiments, two Ri together with the atom to which they are attached form a
7-membered heterocyclyl comprising 1-4 hetercatoms selected from N, (0, and §, substituted
with one or more Cig alkyl, Co alkenyl, Cug alkynyl, halogen, -CN, -OH, or -NHz.

[006901 In some embodiments, two Rii together with the atom to which they are attached form a
8-membered heterocyclyl comprising 1-4 hetercatoms selected from N, O, and S, substituted
with one or more Cis alkyl, (e alkenyl, Cog alkynyl, halogen, -CN, -OH, or -NH:2.

(006911 In some embodiments, two R together with the atom to which they are attached form a
9-membered heterocyclyl comprising 1-4 hetercatoms selected from N, O, and S, substitute
with one or roore Cie alkyl, Coe alkenvl, Cre alkynyl, halogen, -CN, -OH, or -NHaz.

006921 In some embodiments, two R together with the atom to which they are attached form a
10-membered heterocyelyl comprising 1-4 heteroatoms selected from N, O, and 5§, substituted
with one or more Cis alkyl, Cas alkenyl, Cos alkynyl, halogen, -CN, -OH, or -NH:.

006931 In some embodiments, two R together with the atom to which they are attached forma
4- to 10-membered heterocyclvl comprising 1-4 heteroatoms selected from N, O, and S.

006941 In some embodiments, two R together with the atom to which they are attached forma
4-membered heterocyelyl comprising 1-4 hetercatoms selected from N, G, and S,

006951 In some embodiments, two Rii together with the atom to which they are attached forma
S-membered heterocyclyl comprising 1-4 hetercatoms selected from N, O, and S.

006961 In some embodiments, two Rii together with the atom to which they are attached form a
6-membered heterocyclyl comprising 1-4 heterpatoms selected from N, O, and S,

(006971 In some embodiments, two Ri together with the atom to which they are attached form a
7-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 5.

[006981 In some embodiments, two Ri together with the atom to which they are attached form a
8-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 5.

[006991 In some embodiments, two Ri together with the atom to which they are attached form a
9-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and 8.

[00700] In some embodiments, two R together with the atom to which they are attached form a
10-membered heterocyelyl comprising 1-4 heteroatoms selected from N, O, and S
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007011 In some embodiments, two Rii together with the atom to which they are attached forma
5- 1o 10-membered hetercaryl comprising 1-4 hetercatoms selected from N, O, and 8§, optionally
substituted with one or more Cis alkyl, Cas alkenyl, Cas alkynvl, halogen, -UN, -OH, or -NHa.
[007027 In some embodiments, two Ri together with the atom 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 Crs alkyl, Cre alkenyl, Cos alkynyl, halogen, -CN, -OH, or -NHaz.
[007031 In some embodiments, two Ri together with the atom to which they are attached form a
6-membered heteroary! comprising 1-4 hetercatoms selected from N, O, and §, optionally
substituted with one or more Cis alkyl, Cos alkenyl, Cos alkynyl, halogen, -CN, -OH, or -NH».
(007047 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 §, optionally
substituted with one or more Crs alkvl, Czs alkenyl, Cos alkynyl, halogen, -CN, -OH, or -NHaz.
[00705] In some embodiments, two Rii together with the atom to which they are attached form a
8-membered heteroary] coraprising 1-4 hetercatoms selected from N, 3, and S, optionally
substituted with one or more (16 alkyl, Cos alkenvl, Cos alkynyl, halogen, -CN, ~-OH, or -NHa.
007061 In some embodiments, two R together with the atom to which they are attached forma
S-mewmbered hetercaryl comprising 1-4 heteroatoms selected from N, (3, and §, optionally
substituted with one or more Crs alkyl, Czs alkenyl, Cas alkynyl, halogen, ~-UN, -OH, or -NHaz.
(007071 In some embodiments, two R together with the atom to which they are attached forma
10-membered heteroaryl comprising 1-4 hetercatoms selected from N, O, and 8, optionally
substituted with one or more Cre alkyl, Cos alkenvl, Cos alkynyl halogen, -CN, -OH, or -NHaz.
00708} In some embodiments, two Rii together with the atom to which they are attached form a
5- to 10-membered heteroaryl comprising 1-4 hetercatoms selected from N, O, and §, substituted
with one or more Cis alkyl, (e alkenyl, Cog alkynyl, halogen, -CN, -OH, or -NH:2.

1007097 In some embodiments, two Ri together with the atom to which they are attached form a
S-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, substituted with
one or more Cre alkyl, Cao alkenyl, Cr alkynyi, halogen, -CN, -OH, or -NHa.

(007101 In some embodiments, two Rii together with the atom to which they are attached form a
6-membered heteroary! comprising 1-4 hetercatoms selected from N, O, and §, substituted with

one ot more Cis alkyl, Cos alkenyl, Cz6 alkyoyl, halogen, -CN, -OH, or -WNHz,
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(007111} In some embodiments, two Rii together with the atom to which they are attached forma
7-membered heterocaryl comprising 1-4 heteroatoms selected from N, (0, and §, substituted with
one or more Ci6 alkyl, Cis alkenyl, Cis alkynyl, halogen, -CN, -OH, or -NH:.

(007121 In some embodiments, two Ri together with the atom to which they are attached form a
8-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, substituted with
one or more Cre alkyl, Cao alkenyl, Cr alkynyi, halogen, -CN, -OH, or -NHa.

(007131 In some embodiments, two Ri together with the atom to which they are attached form a
S9-membered heteroary! comprising 1-4 hetercatoms selected from N, O, and §, substituted with
one or more Ci6 alkyl, Cos alkenyl, Cu alkynyl, halogen, -CN, -OH, or -NH:.

(00714} In some embodiments, two R together with the atom to which they are attached form a
10~-membered hetercaryl comprising -4 heteroatoms selected from N, O, and 5, substituted with
one or more Cie alkyl, Cis alkenyl, Cos alkynyl, halogen, -CN, -OH, or -NH:z.

[00715] In some embodiments, two R together with the atom to which they are attached form a
5- 1o 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S

(007161 In some embodiments, two R together with the atom to which they are attached forma
S-membered heteroaryl comprising -4 hetercatoms selected from N, O, and S.

(007171 In some embodiments, two R together with the atom to which they are attached forma
t-membered heteroary! comprising -4 hetercatoms selected from N, 3, and S,

(00718} In some embodiments, two Rii together with the atom to which they are attached form a
7-membered heteroaryl comprising 1-4 hetercatoms selected from N, 0, and S.

(007191 In some embodiments, two Ri together with the atom to which they are attached form a
8-membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and S.

[00720% In some embodiments, two Ri together with the atom to which they are attached form a
9-membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and S

1007211 In some embodiments, two Riy together with the atom to which they are attached form a
10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 5.

100722} In some embodiments, two Riy 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 §,
optionally substituted with one or more Cis alkyl, Cz6 alkenyl, Cas alkynyl, halogen, -CN, -OH,
or -NHz,
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007231 In some embodiments, two Rii 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 §,
substituted with one or more Cis alkyl, Cas alkenyl, Cas alkynvl, halogen, -UN, -OH, or -NHa.
[007241 In some embodiments, each n, m, and p s independently 0 or 1. In some embodiments,
each n, m, and p s independently 0. In some embodiments, each n, m, and p 1s independently 1.
1007257 In some embodiments, n1s 0 or 1. In some embodiments, n 15 0. In some embodiments,
nis 1.

1007261 In some embodiments, m is 0 or 1. In some embodiments, m 15 0. In some embodiments,
mis i,

1007277 In some embodiments, p 1s 0 or 1. In some embodiments, p 1s 0. In some embodiments,
pis |

[00728] In some embodiments, t1s 1, 2, or 3. In somwe embodiments, tis 1. In some
ermnbodiments, t 15 2. In some embodiments, tis 3.

(007291 In some embodiments, u1s §, 1, 2, or 3. In some embodiments, u 1s 0. In some
embodiments, uis 1. In some embodiments, u 18 2. In some embodiments, uis 3.

007301 In some embodiments, when Rs and Re together with the atoms to which they are
attached form a heterocyely! or hetercaryl substituted with two Ry, then one Ry 1s not ~-C-methyl
[007311 In some embodiments, when Rs and Re together with the atoms to which they are
attached form a heterocyely! substituted with two Ry, then one R7 1s not -O-methyl

In some embodiments, when Rs and Re together with the atoms to which they are attached form a
heteroarvi substituted with two Ry, then one R7 1s not -O-methyl.

(007327 In some embodiments, when Rs and Re together with the atoms to which they are
attached form a beterocyely! or hetercaryl substituted with two Ry and both Ry are -O-methyl,
then one Rz or Rs 18 not -G-methyl.

(007331 In some embodiments, when Rs and Re together with the atoms to which they are
attached form a heterocyclyl or heteroaryl substituted with two R7 and both Ry are -O-methyl,
then R« or Ry 18 5- 1o 10-mernbered hetercaryl comprising 1-4 heteroatoms selected from N, Q,
and 8.

(00734} In some embodiments, one of Rz and Ra 15 not -O~-methyl.

007357 In some embodiments, Rx or Ry 13 5- to 1 O-membered heteroaryl comprising 1-4

heteroatoms selected from N, (3, and S,
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[00736] In some embodiments, the compound is of Formula (I-a} or {(I-b}:

Rg

\j
/L!\r/:\\\f//\\ ~N. _Rg
!

NoONT

NN
TN NR
! G
Ry 0 Ry

(I-b)

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

007371 In some embodiments, the compound 1s of Formula (I-a} or a pharmaceutically
acceptable prodrug, solvate, enantiomer, stereoisomer, tautomer, or salt thereof

{00738} In some embodiments, the compound 1s of Formula {I-b) or 3 pharmaceutically
acceptable prodrug, solvate, enantiomer, stereoisomer, tauiomer, or salt thereof

[00739] In some embodiments, the compound is of Formula {I-¢}, (I-d}, (I-e}, or (I-f):

Re
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(-

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

(007401 In some embodiments, the compound is of Formula {I-¢} or a pharmaceutically
acceptable prodrug, solvate, enantiomer, sterecisomer, tautomer, or salt thereof
(007411 In some embodiments, the compound is of Formula (I-d} or a pharmaceutically
acceptable prodrug, solvate, enantiomer, stereoisomer, tautomer, or salt thereof
[00742] In some embodiments, the compound 1s of Formula (I-e} or a pharmaceutically
acceptable prodrug, solvate, enantiomer, stereoisomer, tautomer, or salt thereof
(007437 In some embodiments, the compound 1s of Formula (I-1) or a pharmaceutically
acceptable prodrug, solvate, enantiomer, stereoisomer, tautomer, or salt thereof
(00744} In some embodiments, the compound 1s of Formula (127} or (I-b"):

Rsg

\j
ﬁ’”\\/\/N\,RS
"N\w/f 2
-:N
”§ NR SX
Q& HNR T
P4 Y,
—0 < R P
v {I-a7), or

140



WO 2022/076663 PCT/US2021/053937

Rs
7Ry N _-Rs
N\NAJE\\;I/\/ N NG
1

=N

s Ry
O*ﬁ\, JNRy
N s A

v (t-b7)

or a pharmaceutically acceptable prodrug, solvate, enantiomer, sterecisomer, tautomer, or salt
thereof.
1007457 In some embodiments, the compound is of Formula (1-a”) or a pharmaceutically
acceptable prodrug, solvate, enantiomer, sterecisomer, tautomer, or salt thereof
1007461 In some embodiments, the compound s of Formula (I-b") or a pharmaceutically
acceptable prodrug, solvate, enantiomer, sterecisomer, tautomer, or salt thereof

1007477 In some embodiments, the compound 1s of Formula (IT-a).

..j
r/\\,./‘"'\\/ M

Rs

Rég_ggmﬁ o

R0
(ii-a)

or a pharmaceutically acceptable prodrug, solvate, enantiomer, sterecisomer, tautomer, or salt
thereof.
[00748} In some embodiments, the compound is of Formula (I1-a) or a pharmaceutically
acceptable prodrug, solvate, enantiomer, sterecisomer, tautomer, or salt thereof
[007491 In some embodiments, the compound is of Formula (I1-a’}:

Fs

NN Ry
NNN J\/;J

>¢N .
PN JO =
\~—’ aP.

Q (Il-a’)
or a pharmaceutically acceptable prodrug, solvate, enantiomer, sterecisomer, tautomer, or salt
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thereof.

[007501 In some embodiments, the compound is of Formula (11-2"} or a pharmaceutically
acceptable prodrug, solvate, enantiomer, stereoisomer, tautomer, or salt thereof

[00751] It 1s understood that, for a compound of any of the Formulae disclosed herein, A, Bx,

Ry, Ry, Bz, Bs, Rs, Ry, Ry, R, Ko, Rug, Rug, n, m, p, ¢, and & can each be, where applicable,

selected from the groups described herein, and any group described herem for any of A, Bx Ry,

Ri, Ra, Rz, Rs, Re, Ry, Be, Ro, Ry, Ru, v, m, p, £, and u can be combined, where applicable,

with any group described herein for one or more of the remainder of A, Ry, Ry, Ry, R:, R3, Rs,

Rs, Ry, Rg, Ry, Bio, Rey, n, m, p, ¢, and w.

(007527 In some embodiments, the compound 1s selected from the compounds described 1o
Table 1 and prodrugs and pharmaceutically acceptable salis thereof.

[00753] In some embodiments, the compound is selected from the compounds described 1o
Table 1 and pharmaceutically acceptable salts thereof

(007547 In some embodiments, the compound 1s selected from the prodrugs of compounds
described in Table 1 and pharmaceutically acceptable salts thereof.

007551 In some embodiments, the compound 1s selected from the compounds described 1n
Table 1.

007561 In some embodiments, the compound 1s selected from the compounds described 1n
Table 2 and prodrugs and pharmaceutically acceptable salts thereof

(007577 In some embodiments, the compound s selected from the compounds described 1n
Table 2 and pharmaceutically acceptable salts thereof.

007581 In some embodiments, the compound s selected from the prodrugs of compounds
described in Table 2 and pharmaceutically acceptable salts thereof

[007591 In some embodiments, the compound is selected from the compounds described in

Table 2.
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Compound No, Structure

30 MeO /\Nr‘l

007607 The present disclosure also encompasses compounds of the disclosure as defined herein
which comprise one or more isotopic substitutions.

(007611 In some aspects, the present disclosure provides a compound being an sotopic
derivative {e.g, 1sotopically labeled compound) of any one of the compounds of the Formulae
disclosed herein.

1007621 In some embodiments, the compound is an 1sotopic derivative of any one of the
compounds described tn Table 1 and prodrugs and pharmaceutically acceptable salts thereof.
(007637 In some embodiments, the compound 1s an 1sotopic derivative of any one of the
compounds described in Table 1 and pharmaceutically acceptable salis thereof.

[00764] In some embodiments, the compound 15 an isotopic derivative of any one of prodrugs of
the compounds described in Table 1 and pharmaceutically acceptable salts thereof.

(007657 In some embodiments, the compound 1s an 1sotopic derivative of any one of the
compounds described in Table 1.

007661 In some embodiments, the compound 1 an 1sotopic derivative of any one of the
compounds described in Table 2 and prodrugs and pharmaceutically acceptable salts thergof
007671 In some embodiments, the compound 1 an 1sotopic derivative of any one of the
compounds described 1 Table 2 and pharmaceutically acceptable salts thereof.

00768} In some embodiments, the compound is an 1sotopic derivative of any one of prodrugs of
the compounds described in Table 2 and pharmaceutically acceptable salis thereof.

007691 In some embodiments, the compound 1S an 1sotopic derivative of any one of the
compounds described in Table 2.

(007707 It 15 understood that the isotopic dertvative can be prepared using any of a variety of art-

recognized techniques. For example, the isotopic derivative can generally be prepared by
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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.

(007711 In some embodiments, the isotopic derivative is a deuterium labeled compound.
[007721 In some embodiments, the 1sotopic derivative 13 a deuterium labeled compound of any
one of the compounds of the Formulae disclosed herein.

[00773] In some embodiments, the compound is a deuterium labeled compound of any one of
the compounds described in Table 1 and prodrugs and pharmaceutically acceptable salts thereof.
[00774] In some embodiments, the compound is a deuterium labeled compound of any one of
the compounds described in Table 1 and pharmaceutically acceptable salts thereof.

(007757 In some embodiments, the compound s a deuterium labeled compound of any one of
the prodrugs of the compounds described m Table 1 and pharmaceutically acceptable salts
thereof.

(007761 In some embodiments, the compound 1s a deuterium labeled compound of any one of
the compounds described in Table 1.

(007771 In some embodiments, the compound 1s 3 deuterium labeled compound of any one of
the compounds described 1 Table 2 and prodrugs and pharmaceutically acceptable salts thereof.
(007781 In some embodiments, the compound 1s 3 deuterium labeled compound of any one of
the compounds described in Table 2 and pharmaceutically acceptable salts thereof.

(007791 In some embodiments, the compound 1s 3 deuterium labeled compound of any one of
the prodrugs of the compounds described mn Table 2 and pharmaceutically acceptable salis
thereof.

[007807 In some embodiments, the compound is a deuterium labeled compound of any one of
the compounds described in Table 2.

[007811 It 1s understood that the deuterium labeled compound comprises a deuterium atom
having an abundance of deuterium that i1s substantially greater than the natural abundance of
deuterium, which is 0.015%.

100782} In some embodiments, the deuterium labeled compound has a deuterium enrichment
factor for each deuterium atom of at least 3500 (52.5% deutertum incorporation at each
deuterium atom)}, at least 4000 (60% deuterium incorporation), at least 4500 (67 5% deuterium
ncorporation), at least 3000 (75% deuteriurn), at least 5300 (82.5% deuteriurn incorporation), at
feast 6000 (90% deuterium incorporation), at least 63333 (95% deuterium incorporation), at
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least 6466.7 {(97% deuterium mcorporation), at least 6600 {(99% deuterium incorporation), or at
least 6633.3 {99.5% deutertum incorporation). As used herein, the term “deuterium enrichment
factor” means the ratio between the deuterium abundance and the natural abundance of a
deuterium.

(007837 It is understood that the deuterium 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 deuterium labeled reagent for a non-deuterium
labeled reagent.

[00784] A compound of the disclosure or a pharmaceutically acceptable prodrug, solvate,
enantiomer, stereoisomer, tautomer, or salt thereof that contains the aforementioned deuterium
atom{s) is within the scope of the disclosure. Further, substitution with deuterium (i.e., 2H) may
afford certain therapeutic advantages resulting from greater metabolic stability, e.g., mcreased in
vivo half-hife or reduced dosage requirements.

[00785] In some embodiments, the compound is a 1*F labeled compound.

124}: i

[00786] In some embodiments, the compound 15 a 12°1 labeled compound, a abeled

compound, a 271 labeled compound, a 2°1 labeled compound, a 1" labeled compound, a I
iabeled compound, or any combination thergof

[00787] In some embodiments, the compound is a »8 labeled compound, a **8 labeled
compound, a 8 labeled compound, a *°S labeled compound, or any combination thereof.
[00788] It is understood that the SF, 171, 28], 1, 291, B 1951 98 348 %58, and/or 8 labeled
compound, can be prepared using any of a variety of art-recognized techniques. For example, the
deuteriom 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°[, 1241, 1531 129,
131 3351 38398 338 and/or S labeled reagent for a non-isctope labeled reagent.

[007891 A compound of the disclosure or a pharmaceutically acceptable prodrug, solvate,
enantiomer, stereoisomer, tautomer, or salt thereof that contains one or more of the

2y 125y 129y B3ty B35p 3g 349 398 and °°8 atom(s) is within the scope

. S o L ’ iRp 123y 124y 125¢ 129y 13y 135y g 34
of the disclosure. Further, substitution with isotope (e.g,, ¥F, 127F, 1247 1257 129f 134p 135y 35 34g

i
1

: 8p 123y
aforementioned *F, 1%,

15 6 o L . . . .
S, and/or "°8) may afford certain therapeutic advantages resulting from greater metabolic
stability, e.g., increased in vivo half-hife or reduced dosage requirements.
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Definitions

[007901 Unless otherwise stated, the following terms used in the specification and claims have
the meanings set out below.

[007911 As use herein, the phrase “compound of the disclosure” refers to those compounds
which are disclosed herein, both generically and specifically.

[00792] For the avoidance of doubt it is to be understood that, where in this specification a group
15 qualified by “described herein”, the said group encompasses the first occurring and broadest
definition as well as each and all of the particular definttions for that group.

007931 The various functional groups and substituents making up the compounds of any of the
Formulae disclosed herem 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 730, or less than 700, or less than 650 daltons.
More conveniently, the molecular weight is less than 600 and, for example, 15 5350 daltons or
less.

(007941 As used herewn, “alkyl”, “C1, Ca, Cs, Cy, Cs or Ts alkyl”, “Ci-Cs alkyl”, or “Cr-s alkyl”
1s mtended to melude Ci, Co, Cs, Cs, Cs or Co straight chain (inear} saturated aliphatic
hydrocarbon groups and Cs, Cy, Cs or Us branched saturated ahiphatic hydrocarbon groups. For
example, C-Cg alkylis mtends to mclude €, C,, T, Cy, Cs and Oy alkyl groups. Examples of
alkvl inclode, moteties having from one to six carbon atoms, such as, but not limited to, methyl,
ethyl, n-propyl, 1-propyl, o-butyl, s-butyl, t-butyl, n-pentyl, t-pentyl, or n-hexyl In some
embodiments, a straight chain or branched alkyl has six or fewer carbon atoms (e.g., Ci-Cs for
straight chain, C3-Ce for branched chain}, and in another embodiment, a straight chain or
branched alky!l has four or fewer carbon atoms.

[007951 As used herein, the term “optionally substituted alkyl” refers to unsubstituted alkyl or
alkyl having designated substituents replacing one or more hydrogen atoms on one or more
carbons of the hydrocarbon backbone. Such substituents can include, for example, halogen,
hydroxyl, alkyicarbonyloxy, arvicarbonyioxy, alkoxycarbonyloxy, arvioxycarbonyioxy,
carboxylate, alkylcarbonyl, aryicarbonyl, alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl,
dialkvlanunocarbonyl, alkylthiocarbonyl, alkoxyl, phosphate, phosphonato, phosphinato, amino
(including alkylamino, dialkylamino, arylamimo, diarylamino and alkylarylanmine), acylamino
{inchuding alkylcarbonylamino, arylcarbonylanuno, carbamoyl and ureido), anudine, imino,
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sulphhydryl, alkylthio, aryithio, thiocarboxylate, sulphates, alkvisulphinyl, sulphonato,
sulphamoyl, sulphonamido, nitro, trifluoromethyl, cvano, azido, heterocyclyl, alkylaryl, or an
aromatic or heteroaromatic moiety.

[00796] As used herein, the term “alkeny!” includes unsaturated aliphatic groups analogous in
length and possible substitotion to the alkyis described above, but that contain at least one double
bond. For example, the term “alkenv!” includes straight chain alkenyl groups (e.g., ethenyl,
propenyl, butenyl, pentenyl, hexenyl, heptenyi, octenyl, nonenyl, decenvl}, and branched alkenyl
eroups. In certain embodiments, a straight chain or branched alkeny! group has six or fewer
carbon atoms in its backbone {e.g., Co-Cs for straight chain, 3-Cs for branched chain). The term
“Cr-Ce” 1ncludes alkenyl groups contatnung two to six carbon atoms. The term “Cs-Ce” includes
alkenyl groups containing three to six carbon atoms.

1007971 As used herein, the term “optionally substituted alkeny!” refers to unsubstituted alkenyl
or alkeny! having designated substituents replacing one or more hydrogen atoms on one or more
hydrocarbon backbone carbon atoms. Such substituents can include, for example, halogen,
hydroxyl, alkyvlcarbonyloxy, arylcarbonyloxy, alkoxycarbonyioxy, arvloxycarbonyloxy,
carboxylate, alkylcarbonyl, arvicarbonyl, alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, alkylthiocarbonyl, alkoxyl, phosphate, phosphonato, phosphinato, amine
(inchuding alkylamino, dialkylamine, arvlammo, diarylamine and alkylarylamine), acylamine
{including alkylcarbonylammo, arylicarbonylamino, carbamoyl and urerdo), amidino, mine,
sulphhydryl, alkylthio, aryithio, thiocarboxylate, sulphates, alkvisulphinyl, sulphonato,
sulphamoyl, sulphonamido, nitro, triflucromethyl, cvano, heterocyelyl, alkylaryl, or an aromatic
or heteroaromatic moiety.

[007981 As used herein, the term “alkynyl” includes unsaturated aliphatic groups analogous in
iength and possible substitution to the alkyls described above, but which contain at least one
triple bond. For example, “alkyny!” includes straight chain alkynyl groups {e.g., ethynyl,
propynyl, butynyl, pentynyl, hexynvl, heptynyl, octynyl, nonynyl, decynyl), and branched
alkynyl groups. In certain embodiments, a straight chain or branched alkynyl group has six or
fewer carbon atoms n its backbone {e.g., C3-Co for straight chain, C5-Cs for branched chain).
The term “C2-Cs” includes alkynyl groups containing two to six carbon atoms. The term “(3-Cs”

mcludes alkynyl groups contaiming three to six carbon atoms.
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(007997 As used herein, the term “optionally substituted alkynyl” refers to 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, alkyvicarbonyloxy, arvicarbonyioxy, alkoxycarbonyloxy, arvioxycarbonyioxy,
carboxviate, alkvicarbonyl, arvicarbonyi, alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyi,
dialkvlanunocarbonyl, alkylthiocarbonyl, alkoxyl, phosphate, phosphonato, phosphinato, amino
(inchuding alkvlaming, dialkylamino, arylamine, diarylamino and alkylarvlanine), acylamino
{including alkylcarbonylamino, arylcarbonylamino, carbamoyl and ureido), anudino, imingo,
sulphhydryl, alkyithio, arylthio, thiocarboxylate, sulphates, alkylsulphinyl, sulphonato,
sulphamoyl, sulphonamido, nitro, trifluoromethyl, cyano, azido, heterocyclyl, alkylaryl, oran
aromatic or heteroaromatic moiety,

[00800] Other optionally substituted moieties (such as optionally substituted cycloalkyl,
heterocycloalkyl, aryl, or heteroaryl) include both the unsubstituted moieties and the moieties
having one or more of the designated substituents. For example, substituted heterocycloalkyl
meludes those substituted with one or more alkyl groups, such as 2,2,6,6-tetramethy b-piperidinyd
and 2,2,6,6-tetramethyl-1,2,3 6-tetrahydropyridinyi.

[00801T As used heremn, the term “cycloatkyl” refers to a saturated hydrocarbon monoeychc or
polyeyche {e.g., fused, bnidged, or spiro rings) system having 3 to 30 carbon atoms {e.g., C3-Cnz
{or Ca-12), TUs~Cio {or Tsa0), or Us-Csfor Tax)). Examples of cycloalkyl melude, but are not
limited to, cyclopropvl, cyclobutyl, cyclopentyl cyciohexyl, cycloheptyi, eycloociyl, 1,2,3 4-
tetrahydronaphthalenyl, and adamantyl

008021 As used herein, the term “heterocycloalkyl” or “heterocyclyl” refers to a saturated or
partially unsaturated 3-8 membered monocyclic, 7-12 membered bicyclic {fused, bridged, or
spiro rings}, or 11-14 membered tricyclic ring system (fused, bridged, or spiro rings) having one
or more heteroatoms (suchas O, N, 8, P, orSe},eg, tori-20or 1-3 or i-4dor I-Sor 1-6
heteroatoms, ore.g. 1, 2, 3, 4, 5, or & heteroatoms, independently selected from the group
consisting of nitrogen, oxygen and sulphur, unless specified otherwise. Examples of
heterocycloalkyl groups include, but are not limited to, pipenidinyl, piperazinyl, pyrrolidinyl,
dioxanyl, tetrahydrofuranyl, isoindolinyl, indolinyl, imidazolidinyl, pyrazolidinyl, oxazohidinyl,
soxazoldinyl, triazolidinyl, oxiranyl, azetidinyl, oxetanyl, thietanyl, 1,23 6-tetrahvdropynidinyl,
tetrahydropyranyl, dihydropyranyl, pyranyl, morpholinyl, tetrahydrothiopyranyl, 1 4-diazepanyl,
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1,4-oxazepanyl, 2-oxa-5-azabicyclo]2. 2. 1theptanyl, 2, 5-diazabicyclo{2.2.1 Jheptanyl, 2-oxa-6-
azaspiro{3 3theptanyl, 2,6-diazaspiro|3 3lheptanyl, 1 4-dioxa-8-azaspirof4.5]decanyl, 1,4~
dioxaspiro{4. Sidecanyl, 1-oxaspiro{4. 5]decanyl, 1-azaspiro{4. S]decanyl, 3'H-spiro[cyclohexane-
1,1"-isobenzofurani-vl, 7H-spiroicvciohexane-1,5-furof3 4-bipyridini-yl, 3'H-
spiro{cyclohexane-1,1'-furo[3,4-clpyridin}-yl, 3-azabicyclo{3.1 Glhexanyl, 3-

azabicyclof3.1 Olhexan-3-yl, 1,4,3 6-tetrahydropyrrolo]3,4-clpyrazolyl, 3,4,5,6,7 8-
hexahvydropyridof4,3-dipyrinidinyl, 4,5,6,7-tetrahydro-1 H-pyrazolo[3,4-clpyridinyl, 5,6,7 8-
tetrahydropyrido[4,3-dlpyrimidinyl, 2-azaspiro{3 3Theptanyl, 2-methyi-Z-azaspiro[3 3theptanvi,
2~azaspiro[3 . Sinonanvl, 2-methyl-2-azaspiro{3 S]nonanyl, 2-azaspirof4.5]decanyl, 2-methyl-2-
azaspiro[4. Sldecanyl, 2Z-oxa-azaspiro[3 4Joctanyl, 2-oxa-azaspirof3 4]octan-6-vl, and the bike In
the case of multicyche heterocycloalkyl, only one of the rings 10 the heterocycloalky! needs to be
non-aromatic {e.g., 4,5,6,7-tetrahydrobenzofclisoxazolyl).
[O08031 As used herein, the term “aryl” includes groups with aromaticity, mcluding
“conjugated,” or multicyclic systems with one or more aromatic rings and do vot contain any
heteroatom n the ring structure. The term aryl includes both monovalent spectes and divalent
species. Examples of arvl groups mnclude, but are not himiuted to, phenyl, biphenyl, naphthyl and
the ke, Conveniently, an aryl 15 phenyl.

008041 As used herein, the term “heteroaryl” is intended to include a stable 5+, 6-, or 7-
membered monocyclic or 7-, 8-, 9-, 10-, 11- or 12-membered bicyclic aromatic heterocyclic ring
which consists of carbon atoms and one or more hetercatoms, e.g., 1 or1-2or i-3 or 1-4 or 1-5
or 1-6 heterpatoms, or e.g., 1, 2, 3, 4, 5, or & heteroatoms, independenily selected from the group
consisting of nitrogen, oxygen and sulphur. The mitrogen atom may be substituted or
unsubstituted (7.e., N or NR wherein R 1s H or other substituents, as defined). The nitrogen and
sulphur heteroatoms may optionally be oxidised (7.e., N—O and S{O)p, wherep=1or2}). It s to
be noted that total number of S and O atoms 10 the aromatic heterocyelyl 13 not more than 1.
Examples of hetercaryl groups inchide pyrrole, furan, thiophene, thiazole, isothiazole, immdazole,
triazole, tetrazole, pyrazole, oxazole, isoxazole, pyridine, pyrazine, pyridazine, pyrimidine, and
the like. Heteroarvi 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-

tetrahydrobenzofciisoxazolyl).
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008051 Furthermore, the terms “arvl” and “hetercaryl” include multicyclic aryl and heteroaryl
eroups, €.g., tricyclic, bicyclic, e.g., naphthalene, benzoxazole, benzodioxazole, benzothiazole,
benzommdazole, benzothiophene, quinoline, 1soquinoline, naphthrydine, indole, benzofuran,
purine, benzofuran, deazapuring, indolizine.

00806} The cyeloalkyl, heterocyclyl, aryl, or heteroaryl ring can be substituted at one or more
ring positions {(e.g., the ring-forming carbon or heteroatom such as N} with such substituents as
described above, for example, alkyl, alkenyi, alkynyl, halogen, hydroxyi, alkoxy,
alkylcarbonyloxy, arvicarbonyloxy, alkoxycarbonyloxy, arviexycarbonyloxy, carboxylate,
alkyicarbonyl, alkylaminocarbonyl, aralkylaminocarbonyl, alkenylaminocarbonyl, alkylcarbonyl,
arylearbonyl, aralkylcarbonyl, alkenylcarbonyl, alkoxycarbonyl, anunocarbonyl,
alkylthiocarbonyl, phosphate, phosphonato, phosphinato, anmino (including alkvlamino,
dialkylanmuno, arylamimo, diarylanune and alkylarvliamine), acylanmine (including
alkyicarbonylamino, arylcarbonylanuno, carbamoy! and ureido), amidino, mmino, sulphhvdryl,
alkylthio, arvithio, thiocarboxylate, sulphates, alkyisulphiny!, sulphonato, sulphamoyl,
ssiphonamido, mitro, trifluoromethyl, cyano, azido, heterocyclyl, alkylaryl, or an aromatic or
heteroaromatic motety. Aryl and heteroaryl groups can also be fused or bnidged with alicyclic or
heterocyche rings, which are not aromatic so as to form a multicychic system {e.g., tetralin,
methylenedioxyphenyi such as benzo[d}f 1,3 dioxole-5-yi}
[O0807] As used heretn, 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 {i.e., =0}, then 2 hydrogen atoms on the atom arg
replaced. Keto substituents are not present on aromatic moieties. Ring double bonds, as used
herein, are double bonds that are formed between two adjacent ring atoms {e.g., (=C, C=Nor
N=N). “Stable compound” and “stable structure” are meant to indicate a compound that i3
sufficiently robust to survive isolation to a useful degree of purity from a reaction mixture, and
formulation into an efficacious therapeutic agent.

[O08081 When a bond to a substituent 15 shown to cross a bond connecting two atoms in a ring,
then such substituent may be bonded fo any atom i the ring. When a substituent is histed without
ndicating the atom via which such substituent 1s bonded to the rest of the compound of a given
formula, then such substituent may be bonded via any atom 1n such formula. Combinations of
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substituents and/or variables are permissible, but only if such combinations result in stable
compounds.

008091 When any varniable {e.g., R} cccurs more than one time in any constituent or formula for
a compound, its definition at each occurrence is independent of 1is definition at every other
occurrence. Thus, for example, if a group s shown to be substituted with 0-2 R moieties, then
the group may optionally be substituted with up to two R moieties and R at each occurrence is
selected independently from the defimition of R Also, combinations of substituents and/or
variables are permissible, but only if such combinations result in stable compounds.

[008101 As used herein, the term “hydroxy” or “hydroxyl” includes groups with an -OH or -0
(008117 As used herein, the term “halo” or “halogen” refers to fluoro, chloro, bromo and 10do.
[00812] The term “haloalkyl” or “haloalkoxyl” refers to an alkyl or alkoxyl substituted with one
or more halogen atoms,

[008131 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,
alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonvloxy, aryloxycarbonyioxy, carboxylate,
alkyicarbonyl, arylcarbonyi, alkoxycarbonyl, aminocarbonyl, alkviammocarbonyi,
dialkylaminocarbonyl, alkyhthiocarbonyl, alkoxyl, phosphate, phosphonato, phosphinato, amino
{including alkylamino, dialkylamino, arylammo, diarylammno and alkylarylamine}, acylamino
(inchuding alkyicarbonylamino, arvicarbonylamino, carbamoyl and ureids), amidine, imino,
sulphhydrvl, alkyithio, arvithio, thiocarboxylate, sulphates, alkylsulphinyl, sulphonato,
sulphamoy!, sulphonamido, mitro, trnifluoromethyl, cyano, azido, heterocychyl, alkylaryl, oran
aromatic or hetercaromatic moiety.

[008141 As used herein, the term “alkoxy” or “alkoxy!” includes substituted and unsubstituted
alkyl groups covalently linked to an oxygen atom. Examples of alkoxy groups or alkoxyl radicals
include, but are not limited to, methoxy, ethoxy, 1sopropyloxy, propoxy, butoxy and pentoxy
eroups. Examples of substituted alkoxy groups include halogenated alkoxy groups. The alkoxy
groups can be substituted with groups such as halogen, hydroxyl, alkylcarbonyloxy,
arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate, alkylearbonyl,
arylcarbonyl, alkoxycarbonyl, aminocarbonyl, alkylanunocarbonyl, dialkylaminocarbonyl,
alkyithiocarbonyl, alkoxyl, phosphate, phosphonato, phosphinato, amuno (including alkylamine,
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dialkylamine, arviaminge, diarylamine, and alkyiarylaminoe}, acylamine (including
alkyicarbonylaming, arvicarbonylamino, carbamoy! and ureido}, amidino, imino, sulphhydryl,
alkylthio, arylthio, thiocarboxylate, sulphates, alkyisulphinyl, sulphonato, sulphamoyl,
suiphonamido, nitro, trifluoromethyvl, cyano, azido, heterocyclyvl, alkviaryl, or an aromatic or
hetercaromatic moieties. HExamples of halogen substituted alkoxy groups include, but are not
finuted to, fluoromethoxy, difluoromethoxy, triflucromethoxy, chloromethoxy, dichloromethoxy
and trichloromethoxy.

2% ck

[00815] As used herein, the expressions “one or more of A, B, or C” “one or more A, B, or €7

“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 Uke are used interchangeably and all refer to
a selection from a group consisting of A, B, and/or C, 1.e., one or more As, one or more Bs, one
or more Cs, or any combination thereof, unless indicated otherwise.

[O0816] It 15 to be understood that the present disclosure provides methods for the synthesis of
the compounds of any of the Formulae disclosed heremn. The present disclosure also provides
detailed methods for the synthesis of varicus disclosed compounds of the present disclosure
according to the following schemes as well as those shown in the Examples.

008171 It 15 to be understood that, throughout the description, where compositions are described
as having, including, or comprising specific components, 1t 18 contemplated that compositions
also consist essentially of, or consist of, the recited components. Similarly, where methods or

processes are described as having, including, or comprising specific process steps, the processes

g, g,
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 1 immaterial so long as
the mvention remains operable. Moreover, two or more steps or actions can be conducted
simultanecusly.

100818} It is 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 in certain instances to further convert the compound to a
pharmaceutically acceptable prodrug, solvate, enantiomer, sterecisomer, tautomer, or salt

thereof
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(008197 It is to be understood that compounds of the present disclosure can be prepared in a
variety of ways using commercially available starting materials, compounds known in the
literature, or from readily prepared intermediates, by employving 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 functional group transformations and manipulations can be
obtamed 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 Smuth, 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., Protective Groups in Organic Synthesis,
3" edition, John Wiley & Sons: New York, 1999 R. Larock, Congwehensive Organic
Transformations, VCH Publishers (1989); L. Fieser and M. Fieser, Fleser and Fieser's Reagents
Jor Organic Synthesis, John Wiley and Sons (1994); and L. Paquetie, ed., Encyclopedia of
Reagenis for Organic Synthesis, John Wiley and Sons (1995), incorporated by reference herein,
are useful and recognized reference textbooks of orgame synthesis known to those n the art
008207 One of ordimary skill m the art will note that, during the reaction sequences and
svuthetic schemes described herein, the order of certamn steps may be changed, such as the
mtroduction 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 alse be used to differentiate similar functional groups i
molecules. A hist of protecting groups and how to introduce and remove these groups can be
found in Greene, T.W., Wuts, P.G. M., Protective Groups in Ovganic Synthesis, 3 edition, John
Wiley & Sons: New York, 1999

[008211 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 s described
herein, as well as use of the compounds to prepare a medicament to treat or prevent such
condition. The treatment inchades treatment of human or non-human animals including rodents
and other disease models.

1008221 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 mcreased risk of
developing the disease. A “subject” ncludes a mammal. The mammal can be e.g., a human or
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appropriate non-human mammal, such as primate, mouse, rat, dog, cat, cow, horse, goat, camel,
sheep or a pig. The subject can also be a bird or fowl In one embodiment, the mammal is a
human. A subject in need thereof can be one who has been previcusly diagnosed or identified as
having a disease or disorder disclosed herein. A subject in need thereof can also be one who i3
suffering from a disease or disorder disclosed herein. Alternatively, a subject m need thereof can
be one who has an increased risk of developing such disease or disorder relative to the
population at large (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 (1. 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 10 need thereof received and failed
all known effective therapies for a disease or disorder disclosed herein. In some embodiments,
the subject in need thereof received at least one prior therapy.

[008237 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
admindstration of a compound of the present disclosure, or a pharmaceutically acceptable
prodrug, solvate, enantiomer, steresisomer, tautomer, or salt thereof, to alleviate the symptoms
or comphications 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 virre or an ammal model. It 5 to
be appreciated that references to “treating” or “treatment” include the alleviation of established
sympioms of a condition. “Treating” or “treatment” of a state, disorder or condition therefore
mncludes: (1) modulating the state, disorder or condition, e, arresting, reducing or delaying the
development of the disease or a relapse thereof (in case of maintenance treatment) or at least one
clinical 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 1ts clinical or subclinical
symptoms.

[00824] It 1s to be understood that a compound of the present disclosure, or a pharmaceutically
acceptable prodrug, solvate, enantiomer, sterecisomer, tautomer, or salt thereof, can or may also
be used to prevent a relevant disease, condition or disorder, or used to identify suitable

candidates for such purposes.
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008257 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.

[008261 It 15 to be understood that one skilled 1n the art may refer to general reference texts for
detailed descriptions of known techniques discussed herein or equivalent techniques. These texts
mclude Ausubel er al., Current Protocols in Molecular Biology, Yohn 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
Immunology, John Wiley & Sons, NY ; Enna et af., Current Protocols in Pharmacology, John
Wiley & Sons, NUY ; Fingl ¢f al., The Pharmacological Basis of Therapeuiics (1975),
Remington's Pharmaceutical Sciences, Mack Publishing Co., Haston, PA, 18" edition (1990).
These texts can, of course, also be referred to in making or using an aspect of the disclosure.
[O08271 It 15 to be understood that, for the compounds of the present disclosure being capable of
further formng salts, all of these forms are also contemplated within the scope of the claimed
disclosure.

008281 It 1s to be understood that the compounds of any Formuida disclosed herem include the
compounds themselves, as well as their salts, and their solvates, if apphicable. A salt, for
example, can be formed between an anion and a positively charged group {e.g., ammo} on a
substituted compound disclosed herein. Suitable anions mcelude chloride, bromide, 10dide,
sulphate, bisulphate, sulphamate, nitrate, phosphate, citrate, methanesulphonate, trifluoroacetate,
glutamate, glucuronate, glitarate, malate, maleate, succinate, fumarate, tartrate, tosylate,
salicylate, lactate, naphthalenesulphonate, and acetate {e.g., rifluorcacetate}.

[008291 As used herein, the term “pharmaceutically acceptable salts” refer to dertvatives of the
compounds of the present disclosure wherein the parent compound 5 modified by making acid
or base salts thereof. Examples of pharmaceutically acceptable salts inchude, but are not himited
to, mineral or organic acid salts of basic restdues such as amines, alkali or organic salts of acidic
residues such as carboxylic acids, and the like. The pharmaceutically acceptable salts include the
conventional non-toxic salts or the quaternary ammonium salts of the parent compound formed,
for exarple, from non~toxic morganic or organic acids. For exarople, such conventional non-
toxic salts include, but are not himited to, those derived from mnorganic and organic acids selected
from 2-acetoxybenzoie, 2-hydroxyethane sulphorue, acetic, ascorbic, benzene sulphonic,
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benzoic, bicarbonic, carbonic, citric, edetic, ethane disulphonic, 1,2-ethane sulphonic, fumaric,
elucoheptonic, gluconic, glutanic, glycolic, glycolivarsanilic, hexylresorcinic, hydrabamig,
hydrobromic, hydrochlorie, hydroiodic, hvdroxymaleic, hydroxynaphthoic, isethionic, lactic,
lactobionic, lauryl sulphonic, maleic, malic, mandelic, methane sulphonic, napsylic, nitric,
oxalic, pamoic, pantothenic, phenyiacetic, phosphoric, polygalacturonic, propionic, salicylic,
stearic, subacetic, succinic, sulphamic, sulphanilic, sulphuric, tannic, tartaric, toluene sulphonic,
and the commonly occurring amine acids, e.g., glycine, alanine, phenylalanine, arginine, etc.
[00830] In some embodiments, the pharmaceutically acceptable salt is a sodium salt, a potassium
salt, a calcium salt, a magnesium salt, a diethylanuine salt, a choline salt, a meglumine sali, a
benzathine salt, a tromethamine salt, an aromoma salt, av argiome salt, or a lysine salt.

00831} Other examples of pharmaceutically acceptable salts include hexanoiwc acid,
cyclopentane propionic acid, pyruvie acid, malonic acid, 3-{4-hydroxybenzoybenzoic acid,
cianamic acid, 4-chlorobenzenesulphonic acid, 2-naphthalenesulphonic acid, 4-toluenesulphonic
acid, camphorsulphonic acid, 4-methylbieyclo-[2.2.2]-oct-2-ene- 1 -carboxvlic acid, 3-
phenylpropionic acid, trimethylacetic acid, tertiary butylacetic actd, muconic acid, and the like.
The present disclosure also encompasses salts formed when an acidic proton present in the parent
compound etther is replaced by a metal 1on, e.g., an alkaly metal 1on, an alkaling earth 10n, or an
alominum 1o, or coordinates with an organic base such as ethanolamine, diethanolamine,
inethanolamine, tromethamine, N-methylglucamine, and the ke, In the salt form, 118
understood that the ratio of the compound to the cation or anion of the salt can be 1.1, or any
ratto other than 111, 2., 321, 201, 1.2, or 1:3.

008321 It is to be understood that all references to pharmaceutically acceptable salts include
solvent addition forms {soivates} or crystal forms (polymorphs} as defined herein, of the same
salt.

[008331 A suitable pharmaceutically acceptable salt of a compound of the disclosure 1s, for
example, an acid-addition salt of a compound of the disclosure which is sufficiently basic, for
example, an acid-addition salt with, for example, an inorganic or organic acid, for example
hydrochloric, hydrobromic, sulphuric, phosphoric, trifluorcacetic, formic, citric methane
sulphonate or maleic acid. In addition, a suitable pharmaceutically acceptable salt of a compound
of the disclosure which s sufficiently acidic 1s an alkali metal salt, for example a sodium or
potassium salt, an alkaline earth metal salt, for example a calcium or magnesiom salt, an

161



WO 2022/076663 PCT/US2021/053937

ammontum salt or a salt with an organic base which affords a pharmaceutically acceptable
cation, for example a salt with methyvlamine, dimethylamine, diethylamine, trimethylamine,
piperidine, morpholine or tris-{2-hydroxyethyhamine,

[008341 As used herein, the term “pharmaceutically acceptable anion” refers to an anion suitable
for forming a pharmaceutically acceptable salt. Likewise, a salt can also be formed between a
cation and a negatively charged group (e.g., carboxylate) on a substituted compound disclosed
herein. Suitable cations mclude sodium 1on, potassium ion, magnesium 1on, calcium ton, and an
ammonivm cation such as tetramethylammonium on or diethylamine 1on. The substituted
compounds disclosed herein also include those salts containing quaternary nitrogen atoms.
[00835] It 1s to be understood that the compounds of the present disclosure, for exarople, the
salts of the compounds, can exist in either hydrated or unhydrated (the anhydrous) form or as
solvates with other solvent molecules. Tt 13 also to be understood that certain compounds of any
of the Formulae disclosed herein may exist n solvated as well as unsolvated forms such as, for
example, hydrated forms. Nonhimiting examples of hydrates meclude monohydrates, dihydrates,
irihydrate, sernihydrate, ete. Nonlimiting examples of solvates mclude ethano! solvates, acetone
solvates, etc. It 1s to be understood that the disclosure encompasses all such solvated forms that
possess P-glycoprotein and/or cytochrome P450 (e.g., CYP3A4 and CYP3AS soforms)
modulatory activity.

008361 As used herein, the term “solvate” means solvent addition forms that contam either
stoichiomeiric or non-stoichiometric amounts of solvent. Some compounds have a tendency to
trap a fixed molar ratio of solvent molecules in the crystalline sohid state, thus forming a solvate.
If the solvent is water the solvate formed 1s a hydrate; and if the soivent 1s alcohol, the solvate
formed 13 an alcoholate. Hydrates are formed by the combination of one or more molecules of
water with one molecule of the substance in which the water retains 1ts molecular state as HQO.
1008371 All percentages and ratios used herein, unless otherwise indicated, are by weight. Other
features and advantages of the present disclosure are apparent from the different examples. The
provided examples illustrate different componenis and methodology useful in practicing the
present disclosure. The examples do not limit the claimed disclosure. Based on the present
disclosure the skilled artisan can identify and employ other components and methodology useful

for practicing the present disclosure.
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008381 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 himiting the
disclosure to one or another 1somer, tautomer, regioisomer of steresisomer, nor does it exclude
mixtures of isomers, tautomers, regioisomers or stereoisomers; however, it will be understood
that a given isomer, tautomer, regioisomer of stereoisomer may have a higher fevel of activity
than another isomer, tautomer, regioisomer or stereoisomer.

(008391 It will be understood that the compounds of any of the Formulae disclosed herein and
any pharmaceutically acceptable salts thereof, comprise sterecisomers, mixtures of
stereoisomers, polymorphs of all isomeric forms of said compounds.

1008407 As used herein, the term “isomerism” means compounds that have identical molecular
formulae but differ 1n the sequence of bonding of their atoms or 10 the arrangement of their
atoms 1o space. Compounds that have the same molecular formula but differ 10 the nature or
sequence of bonding of their atoms or the arrangement of their atoms 1n space are termed
“1somers”. Isomers that differ in the arrangement of thewr atoms 10 space are termed
“sterecisomers.” Stereoisomers that are not mirror 1mages of one another are termed
“dastereoisomers,” and steresisomers that are non-superimposable mirror images of each other
are termed “enantiomers” or sometimes optical 1somers. A mixture containing equal amounts of
mdividual enantiomeric forms of opposite chirality 1s termed a “racemic mixture.”

008411 As used heremn, the term “chiral center” refers {o a carbon atom bounded to four
nonidentical substituents.

{00842 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 etther as an individual
diastereomer or as a mixture of diasiereomers, termed “diastereomeric mixture.” When one
chiral center is 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.
(Cahn ef al | Angew. Chem. Inter. Edit. 1906, S, 385; errata 511; Cahn et al., Angew. Chem.
1966, 78, 413; Cahn and Ingold, ./ Chem. Soc. 1951 (London), 612; Cahn er @l | Fxperientia
1956, 12, 81; Cahn, J. Chem. Fduc. 1964, 41, 116).
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008431 As used herein, the term “geometric isomer” means the diastereomers that owe their
existence to hindered rotation about double bonds or a cycloalkyl linker {e.g., 1, 3-cyclobutyl}.
These configurations are differentiated in their names by the prefixes cis and trans, or Z and E,
which mdicate that the groups are on the same or opposite side of the double bond 1n the
molecule according to the Cahn-Ingold-Prelog rules.

[00844] It 1s to be understood that the compounds of the present disclosure may be depicted as
different chiral isomers or geometric isomers. It 1s also to be understood that when compounds
have chiral isomeric or geometric isomeric forms, all isomeric forms are intended to be included
in the scope of the present disclosure, and the naming of the compounds does not exclude any
isomeric forms, it being understood that not all isomers may have the same level of activaty.
Unless indicated otherwise, the description or naming of a particular compound in the
specification and claims 15 intended to include both imdividual enantiomers and mixtures,
racenuc or otherwise, thereof. The methods for the deternmination of stereochemistry and the
separation of stereosomers are well-known i the art (see discussion m Chapter 4 of “Advavced
Organic Chemustry”, 4th edition . March, John Wiley and Sons, New York, 2001}, for example
by synthesis from optically active starting matenals or by resolution of a racemic form. Some of
the compounds of the disclosure may have geometric 1someric centers (£~ and Z- isomers). [t 15
to be understood that the present disclosure encompasses all optical, diastereoisomers and
geometric isomers and mixtures thereof that possess P-glycoprotein and/or cytochrome P450
{e.g., CYP3A4 and CYP3AS isoforms) modulatory activity.

[008451 It 13 to be understood that the structures and other compounds discussed in this
disclosure include all atropic isomers thereof. It 15 also to be understood that not all atropic
isomers may have the same level of activity.

[008461 As used herein, the term “atropic isomers” are a type of sterecisomer in which the atoms
of two 1somers are arranged differently 1n space. Atropic isomers owe their existence {0 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 in
select cases.

[00847]1 As used herein, the term “tautomer” 15 one of two or more structural isomers that exist
in equilibrium and 1s readily converted from one isomeric form to another. This conversion
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results in the formal migration of a hydrogen atom accompanted by a switch of adjacent
conjugated double bonds. Tautomers exist as a mixture of a tautomeric set in solution. In
solutions where tautomerization is possible, a chemical equilibrium of the tautomers will be
reached. The exact ratio of the tautomers depends on several factors, including temperature,
solvent and pH. The concept of tautomers that are interconvertible by tautomerizations is called
tautomerism. Of the various types of tautomerism that are possible, two are commonly observed.
In keto-enol tautomerism a simultaneous shift of electrons and a hydrogen atom occurs. Ring-
chain tautomerism arises as a result of the aldehvde group (-CHO) i a sugar chain molecule
reacting with one of the hydroxy groups (-OH) in the same molecule to give it a cyclic {ring-
shaped) form as exhibited by glucose.

[00848] For the avoidance of doubt, where a compound can exist in one of several tautomeric
forms, and only one 1s specifically described or shown, all others are nevertheless embraced by
any of the Formulae disclosed herein. Examples of tautomeric forms mclude keto-, enol-, and
enolate-forms, as in, for exarople, the following tautomeric pairs: keto/enol (illustrated below),
mine/enaming, amide/imino aleohol, amidine/amiding, nitroso/oxime, thioksione/enethiol, and

nitro/aci-nitro.

0 ~ OoH o
B O e C=C Bl O
~ < N oy e
keto enol anolate

[008491 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 anine 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 amine or a nitrogen atom of a
nitrogen-containing heterocyclyl. N-oxides can be formed by treatment of the corresponding
amine with an oxidizing agent such as hydrogen peroxide or a peracid {e.g a peroxycarboxylic
acid), see for example Advanced Organic Chemistry, by Jerry March, 4th Edition, Wiley
Interscience, pages. More particularly, N-oxides can be made by the procedure of L. W. Deady
{Syn. Coram. 1977, 7, 509-514) in which the amine compound 1s reacted with meta-

chloroperoxybenzoic acid (mCPBA), for example, in an nert solvent such as dichloromethane.
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008507 It 1s to be understood that the compounds of the present disclosure may be depicted as
different tautomers. It should also be understood that when compounds have tautomeric forms,
all tautomeric forms are intended to be included in the scope of the present disclosure, and the
naming of the compounds does not exclude any tavtomer form. It will be understood that certain
tautomers may have a higher level of activity than others.

[008517 As used herein, the term “analog” refers to a chemical compound that is structurally
similar to another but differs shightly in composition {as in the replacement of one atom by an
atom of a different element or in the presence of a particular functional group, or the replacement
of one functional group by another functional group). Thus, an analog s a compound that 15
similar or comparable in function and appearance, but not m structure or origin to the reference
compound.

1008521 As used herein, the term “denvative” refers to cormpounds that have a common core
structure and are substituted with various groups as described herein.

008531 As used herein, the term “hioisostere” refers to a compound resulting from the exchange
of an atom or of a group of atoms with another, broadly sunilar, atom or group of atoms. The
objective of a bioisosteric replacement 1s to create a new compound with similar biological
properties to the parent compound. The bioisosteric replacement may be physicochemcally or
topologically based. Examples of carboxylic acid bioisosteres include, but are not lumited to, acyl
sufphonamides, tetrazoles, sulphonates and phosphonates. See, e.g., Patan and LaVoie, Chem.
Rev. 96, 3147-3176, 1996,

[008541 It 13 also to be understood that certain compounds of any of the Formulae disclosed
herein may exhibit polvmorphism, and that the disclosure encompasses all such forms, or
mixtures thereof, which possess P-glvcoprotein and/or cytochrome P450 {e.g., CYP3A4 and
CYP3AS isoforms) modulatory activity. It is generally known that crystalline materials may be
analysed using conventional techniques such as X-Ray Powder Diffraction analysis, Differential
Scanning Calorimetry, Thermal Gravimetric Analysis, Diffuse Reflectance Infrared Fourter
Transform {DRIFT) spectroscopy, Near Infrared (NIR) spectroscopy, solution and/or solid state
nuclear magnetic resonance spectroscopy. The water content of such crystalline materials may be
deterrained by Karl Fischer analysis.

[00855] The compounds of any of the Formulae disclosed herein may be administered 1o the
form of a prodrug which 1s broken down in the human or amimal body to release a compound of
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the disclosure. A prodrug may be used to 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 containing i vive cleavable alkyl or acyl
substituents at the ester or amide group mn any of the Formulae disclosed herein.

1008561 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 arumal body by way of metabolism of a precursor compound, that s a
compound of any of the Formulae disclosed herein may be a synthetically-produced compound
or a metabolically-produced compound.

{00857 A suitable pharmaceutically acceptable prodrug of a compound of any of the Formulae
disclosed herein 13 one that 15 based on reasonable medical judgment as being suitable for
admindstration {o the human or animal body without undesirable pharmacological activities and
without undue toxicity. Various forms of prodrug have been descrnibed, for example in the
followmng documents: a} Methods in Enzymology, Vol 42, p. 309-396, edited by K. Widder, et
al. {Academic Press, 1985}, b} Design of Pro-drugs, edited by H Bundgaard, {Elsevier, 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}, &) H.
Bundgaard, Advanced Drug Delivery Reviews, &, 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}, ) 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 in Drug Design”, Pergamon
Press, 1987,

[00858] A suitable pharmaceutically acceptable prodrug of a compound of any of the Formulae
disclosed herein that possesses a hydroxy group 1s, for example, an in vive cleavable ester or
ether thereof. An in vivo cleavable ester or ether of a compound of any of the Formoulae disclosed
herein containing a hydroxy group 15, for exarople, a pharmaceutically acceptable ester or ether
which 13 cleaved i the human or animal body to produce the parent hydroxy compound. Suitable
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pharmaceutically acceptable ester forming groups for a hydroxy group include mnorganic esters
such as phosphate esters (inclading phosphoramidic cyclic esters). Further suitable
pharmaceutically acceptable ester forming groups for a hydroxy group include Ci-Cho alkanoyl
eroups such as acetyl, benzovi, phenylacetyl and substituted benzoyl and phenylacetyl groups,
Ci-Cio atkoxycarbonyl groups such as ethoxyearbonyl, N N-{C1-Cs alkylacarbamoyl, 2-
dialkvlanminocacetyl and 2-carboxyacetyl groups. Examples of ring substituents on the
phenvlacetyl and benzoyl groups include aminomethyl, N-alkylaminomethyl, N N-
dialkylaminomethyl, morpholinomethyl, piperazin-1-yimethyl and 4-(C,-Cs alkyl}piperazin-1-
vimethyl Suitable pharmaceutically acceptable ether forming groups for a hydroxy group
mclude a-acyloxyalkyl groups such as acetoxymethyl and pvaloyloxymethyl groups.

[00859] A suitable pharmaceutically acceptable prodrug of a compound of any of the Formulae
disclosed herein that possesses a carboxy group s, for example, an iz vive cleavable amide
thereof, for example an amide formed with an amine such as ammonia, a Ciaalkylamine such as
methylamine, a (Ci-Cs alkylamine such as dimethylamine, N-ethyl-N-methylamine or
diethylamine, a C1-Cq alkoxy-Cs-Cy alkylamine such as 2-methoxyethylamine, a phenyl-Ci-Cs
alkylamine such as benzylamine and amino acids such as glycine or an ester thereof.

1008601 A suitable pharmaceutically acceptable prodrug of a compound of any of the Formulae
disclosed herein that possesses an anuno group 18, for example, an @ vivo cleavable amide
derivative thereof. Suitable pharmaceutically acceptable amides from an amino group include,
for example an amde formed with Ci-Cio alkanoy! groups such as an acetyl, benzoyl,
phenylacetyl and substituted benzoy! and phenvlacetyl groups. Examples of ring substituents on
the phenylacetyl and benzoy! groups include ammomethyl, N-alkvlamimnomethyl, N N-
dialkylaminomethyl,morpholinomethyl piperazin-1-yimethyt and 4-(C1-Cs alkylipiperazin-i-
yvimethyl

008611 The in vivo effects of a compound of any of the Formulae disclosed herein may be
exerted tn 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 compound of any of the Formulae disclosed herein may alse be exerted by
way of metabolism of a precursor compound {a prodrug).

[008621 Suitably, the present disclosure excludes any individual compounds not possessing the
biclogical activity defined herein.
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Methods of Synthesis

008631 In some aspects, the present disclosure provides a method of preparing a compound of
the present disclosure.

008641 In some aspects, the present disclosure provides a method of preparing a compound,
comprising one or more steps as described herein,

[008651 In some aspects, the present disclosure provides a compound obtaimnable by, or obtained
by, or directly obtained by a method for preparing a compound as described herein,

[00866] 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.

008671 The compounds of the present disclosure can be prepared by any suitable techrugue
known 1o the art. Particular processes for the preparation of these compounds are described
further in the accompanying schemes and examples.

[00868] In the description of the synthetic methods described herein and n any referenced
svuthetic methods that are used to prepare the starting materials, 1t 13 to be understood that all
proposed reaction conditions, mcluding choice of solvent, reaction atmosphere, reaction
temperature, duration of the experiment and workup procedures, can be selected by a person
skilled i the art.

008691 It 15 understood by one skilled i the art of orgamc synthesis that the functionality
present on various portions of the molecule must be compatible with the reagents and reaction
conditions utilized.

[O0B707 It will be appreciated that during the synthesis of the compounds of the disciosure 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 chenust will
appreciate when such protection is required, and how such protecting groups may be put in
place, and later removed. For examples of protecting groups see one of the many general texis on
the subject, for example, “Profective Groups in Organic Synthesis” by Theodora Green {John
Wiley & Sons). Protecting groups may be removed by any convenient method described in the
fiterature or known to the skilled chemust as appropriate for the removal of the protecting group
in question, such methods being chosen so as to effect removal of the protecting group with the
minimum disturbance of groups elsewhere 11 the molecule. Thus, if reactants include, for
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groups such as aming, carboxy or hydroxy it may be desirable to protect the group in

5 &

example
some of the reactions mentioned herein.

(008711 By way of example, a suitable protecting group for an amino or alkylamino group is, 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 alkanoy! or
alkoxycarbonyl group or an aroy! group may be removed by, for example, hydrolysis with a
suitable base such as an alkali metal hydroxide, for example lithium or sodium hydroxade.
Alternatively an acyl group such as a tert-butoxycarbonyl group may be removed, for example,
by treatment with a surtable acid as hydrochloric, sulphuric or phosphoric acid or trifluorcacetic
acid and an arvlhmethoxyearbonyl group such as a benzyloxycarbonyl group may be rerooved, for
example, by hydrogenation over a catalyst such as palladium on carbon, or by treatment with a
Lewis acid for example boron tris{iriflucroacetate). A suitable alternative protecting group for a
primary amino group 1s, for example, a phthalovi group which may be removed by treatment
with an alkylamine, for example dimethylaminopropylamine, or with hydrazine.

008721 A suitable protecting group for a hydroxy group i3, for example, an acyl group, for
example an alkanoy! group such as acetyl, an aroyl group, for example benzoyl, or an arylimethyl
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 acyl group such as an
alkanoyl or an aroyi group may be removed, for example, by hydrolysis with a sintable base such
as an alkali metal hydroxide, for example lithium, sodium hydroxide or ammomnia. Alternatively
an arylmethy! group such as a benzyl group may be removed, for example, by hydrogenation
over a catalyst such as palladium on carbon.

[008731 A suitable protecting group for a carboxy group s, for example, an esterifying group,
for example a methy] 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 trifluorcacetic acid, or
for example a benzyl group which may be removed, for example, by hydrogenation over a
catalyst such as palladium on carbon.
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008741 Once 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; {it) converting the compound into another
compound of a Formula disclosed herein ; (i1t} forming a pharmaceutically acceptable salt,
hydrate or solvate thereof, and/or {iv} forming a prodrug thereof.

[008757 The resultant compounds of a Formula disclosed herein can be isolated and purified
using techniques well known in the art,

1008761 Conveniently, the reaction of the compounds ts 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 limited to bydrocarbons, such as hexane, petroleum ether, benzene,
toluene or xylene; chlorinated hydrocarbons, such as trichlorethylene, 1,2-dichloroethane,
tetrachloromethane, chloroform or dichloromethane; alcohols, such as methanol, ethanol,
isopropanol, n-propanol, n-butanol or tert-butanol; ethers, such as diethyl ether, dusopropyl
ether, tetrahydrofuran (THF), 2-methyhtetrahydrofuran, cyclopentylmethyl ether (CPME), methyl
tert-butyl ether (MTBE} or dioxane; glycol ethers, such as ethylene glycol monomethyl or
monoethyl ether or ethylene glycol dimethyl ether {diglyme}; ketones, such as acetone,
methylisobutytketone (MIBK) or butanone;, amides, such as acetamide, dimethylacetamide,
dimethylformaride (BMF) or N-methylpyrrolidinone (NMP}; nitriles, such as acetonitrile;
sulphoxides, such as dimethyl sulphoxide (DMSQO); nitro compounds, such as nitromethane or
nitrobenzene; esters, such as ethyl acetate or methyl acetate, or mixtures of the said solvents or
mixtures with water.

[008771 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 monitoring.

[O08781 Moreover, by utilizing the procedures described herein, in conjunction with ordinary
skiils 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.

[008791 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
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exemplified in the accompanying schemes and examples. The skilled person will easily
recognize which kind of reagents and reactions conditions are to 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 suttable conditions, for instance, by converting one particular functional group being
present in 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 introducing and removing them are well~known
to the person skilled in the art of chemical synthesis and are described, 10 more detail, in, e.g.,
P.GM Wuis, TW. Greene, “Greene’s Protective Groups in Organic Synthesis” | 4th edition
(2006} (John Wiley & Sous).

[00880] General routes for the preparation of a compound of the application are described 1o
Schemes 1-6 herein. A person of skill 1n 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 utihzing HATU could also utilize any suttable couple agent in replacement of HATU}.
008811 In some embodiments, the compounds of the mstant disclosure were prepared according
to a similar route disclosed in W(/2005/033097. For example, the tetrazole intermediates may
be prepared following the reaction of phenylsulfonylhydrazones of appropriately substituted
aromatic aldehvdes with aryldiazoniom salts, prepared in situ from aniline intermediate.
Reduction of the nitro group followed by coupling of the resultant aniline with a suitable
thioester may afford the compounds of the instant disclosure. In some embodiments, the aniline
mtermediate required to prepare the tetrazole intermediate may be prepared by a variety of

means, as described in the Scheme 1.
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General Procedure for Scheme 1

[008821 Intermediate IB may be prepared by alkylation of appropriately substituted
tetrahydroisoguinohine followed by hydrogenation under suitable conditions. The reaction of p-
tolvisuifonyvihydrazone (3C), prepared from appropriately substituted aromatic 2-
nitrobenzaldehyde and p-tolylsulfonylhvdrazide, with arvidiazonium salt, prepared in situ from
antline 1B, yields tetrazole mtermediate I Reduction of the nitro group followed by coupling
of the resultant aniline with a suitable thioester ¥F affords the target compound.

[00883] In some embodiments, the compounds of the instant disclosure were prepared according

to a similar route disclosed in WQO/2005/033097.
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Scheme 2

&
HN
ez

O, KoCia, UM

24

o
S0,

PCT/US2021/053937

o= an ~ -
Br—f; l\‘ 90 °C \fff\V (f’\?/ TEA, DCM NN rf"\l,/\
Ry e N } , Tt - g N ' : =,
< Ko ome Y S bee MR A A TEA
el 3— iH i
\:N ==
Br\/\f\\. f.gN rf'N\
N J— e P
NO, 7N e Hy, 10% PA/C 5 ~
O Y ) S A R R -~ — )
: NN T NI
KoC0, MeCN, 80 90 o 4 e NS
d 'f\l/
_ Ho s
MeC., ,/\T/\\N’N\g/\ < NaNG,, HOJ, BtOH,
P U 0, Pyridine
MeG” g, P
[iogt}
=N
=N . i = N
,. A(’_\> ““\/"\/ Fe NH,CLEIOH, | o '::N' N/ NN A
g N Nl NA 0,90 °C SO~ /
[ e /‘“ _____ / y h/\g\ f\\NOZ
e
)\/\w i I8
MeO
I
— ) .
(ii) > (:\ 41 nom
//;\H/C\r/ gy
SN IF1
o] !r:\
N TN N
NS -
_ \/LL I
MeDu_ N7
Me (-/1‘5"»\"‘.5“
nMels '_4'}'\

= b
=
W,

General Procedure for Scheme 2

[00884] Intermediate TH s prepared through carbon-nitrogen bond formation between

appropriately substituted aromatic bromide ¥G and inudazole, using catalysis {e.g., copper

catalysis). Removal of the Boc protecting group affords intermediate ¥1 The target compound is

afforded through the route described in Scheme 1 with nunor modifications
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Scheme 3
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General Procedure for Scheme 3
[00885] Intermediate IN 15 prepared with the reductive amination of 7-hydroxy-6-rethoxy-
1,2,3 4~tetrahydrosoquinoline {e.g., with (4-nitrophenyliacetaldehyde}. Alkvlation of the phenol
IN with tosylate miermediate 30 affords mtermediate IP. The target compound is afforded

through the route described 1n Scheme 1 with minor modifications,
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Scheme 4
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General Procedure for Scheme 4

00886} Intermediate FU is prepared via sequential reductive amination, starting from {(4-
nmitrophenyllethviamine hydrochlornide, first using 3(1H-imidazol-1-ylibenzaldehyde followed by
1-methyl-1H-indazole-5-carbaldehvde. In some embodiments, the order of reductive amination
may be reversed. Intermediate IV is prepared via reductive amunation reaction of N-methyl-4-
nitrophenylethyiamine {e.g., with 1-methyl-1H-indazole-5-carbaldehyde}. The target compound
is afforded through the route described in Scheme 1 with minor modifications {e. g, the reduction
of IX to mntermediate TY may be carried out under palladium conditions).

Scheme 8
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Greneral Procedure for Scheme S

1008871 The synthetic route for the synthesis of compounds of the instant disclosure wherein Rz
=H 13 presented n Scheme 5. The reaction of a p-tolylsulfonylhydrazone derivative, prepared
from appropriately substituted aromatic 2-mitrobenzaldebyde and p-tolylsulfonylbydrazide, with
aryldiazonium salt, prepared in siti from aniline IB4 (e.g., US Patent No. 7,625,926 B2), yields
the tetrazole mtermediate. The tetrazole phenol 1s then alkylated to afford the Intermediate
which 1s then carried forward.  Reduction of the nitro group followed by coupling of the
resultant aniline with thioester §F1 affords the target compounds.

General Procedure for Scheme 6
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The synthetic route for the synthesis of compounds of the present disclosure 15 provided in
Scheme 6. Intermediate FAZ, 15 prepared according to a simiar route disclosed in
WO/2005/033097 The coupling of YAZ with various thioesters IF {prepared from the
corresponding acids) affords the target compounds.

[00888] It should be understood that m the description and formulae shown above, the various

groups are as defined herein, except where otherwise indicated. Furthermore, for synthetic
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purposes, the compounds in the Schemes are mere represeniatives with elected substituents to
ilfustrate the general synthetic methodology of a compound disclosed herein.

converted to a salt {e.g., sodium salt} using routine technigues in the art {e.g., pH adjustment and,
optionally, extraction {e.g., into an organic phase}}. Further, a salt {e.g., sodiom salt) of a
compound of any of the Formulae disclosed herein may be converted to a neutral compound
using routine techniques in the art {e.g., pH adjustment and, optionally, extraction {e.g., into an

aqueous phase)).

Biological Assays

008907 Compounds designed, selected and/or optinuzed by methods described above, once
produced, can be characterized using a variety of assays known to those skilled 1o the art to
determine whether the compounds have biological activity. For example, the molecules can be
characterized by conventional assays, including but not limuted to those assays described below,
to determine whether they have a predicted activity, binding activity and/or binding specificity.
008911 Furthermore, high-throughput sereeming 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 n the art. General methodologies for performing high-
throughput screening are described, for example, in Devlin (1998) High Theoughput Screening,
Marcel Dekker; and U.S. Patent No. 5,763,263 High-throughput assays can use ong or more
different assay techniques including, but not limited to, those described below.

[00B92} Various in vifro or in vive biological assays may be suitable for detecting the effect of
the compounds of the present disclosure. These in vifre or in vivo biclogical assays can include,
but are not limuted to, enzymatic activity assays, electrophoretic mobility shift assays, reporter
gene assays, in vifro cell viability assays, and the assays described herein.

[008931 P-glycoprotein inhibitory activity may be determined by an assay wherein P-
elycoprotein 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.
(008947 Cell growth percentage may be calculated with the following equation:

Cell growth percentage = {(T-To){C-To) x 100%,
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wherein T s OD of the test well exposure to Compound; C 13 0D of the control well without
Compound treatment; and To 1s OD at time zero. Cell growth inhibition curve and ECso (measure
of P-glvcoprotein inhibition} may be obtained and fit to a nonlinear regression model using
GraphPad Prism software {(v6.0).

008951 Cytochrome P450 activity may be determined by a P450-Glo™ assay (Promega) with
human liver microsomes wherein the compounds of the present disclosure are dosed at different
concentrations in buffer and incubated. Dose-response curve and ICse data may be obtained and
fit to a nonlinear regression model using GraphPad Prism software (v6.0).

[008961 In vivo activity in mice of the mstant compounds may be determined by administering
{e g, orally) compound to the mice at different concentrations.

[008971 Blood samples may be obtained via peripheral veins at determined time points and
analyzed by LC-MS/MS.

[00898] In some embodiments, the biological assay 15 described in the Examples herein,

Pharmaceutical Compositions

[00899] In some aspects, the present disclosure provides a pharmaceutical composition
comprising a compound of the present disclosure as an active mgredient. 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,
enantigmer, steregisomer, tautomer, or salt thereof, and one or more pharmaceutically acceptable
carriers or excipients. In some embodiments, the present disclosure provides a pharmaceutical
composition comprising at least one compound selected from Table 1, or a pharmaceutically
acceptable prodrug, solvate, enantiomer, steresisomer, tautomer, or salt thereof, and one or more
pharmaceutically acceptable carriers or excipients.

[00900] As used herein, the term “composition” is intended o encompass a product comprising
the specified mgredients in the specified amounts, as well as any product which results, directly
or indirectly, from combination of the specified ingredients in the specified amounts.

[009011 As used herein, the term “pharmaceutical composition” 15 a formulation containing the
compounds of the present disclosure in a form surtable for administration to a subject. In one
embodiment, the pharmaceutical composition is in bulk or in unit dosage form. The unit dosage
form 1s any of a variety of forms, including, for exarople, a capsule, an IV bag, a tablet, a single
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pump on an aerosol inhaler or a vial. The quantity of active ingredient {e.g., a formulation of the
disclosed compound or salt, hvdrate, solvate or isomer thereof) in a unit dose of composition s
an effective amount and 1s varied according to the particular treatment involved. One skilled in
the art will appreciate that it 1s sometimes necessary o make routine vanations to the dosage
depending on the age and condition of the patient. The dosage will also depend on the route of
admirnustration. A variety of routes are comtemplated, including oral, pulmonary, rectal,
parenteral, transdermal, subcutaneous, intravenous, mtramuscular, intraperitoneal, inhalational,
buccal, sublingual, intrapleural, intrathecal, intranasal, and the like. Dosage forms for the topical
or transdermal administration of a compound of thus disclosure include powders, sprays,
olotments, pastes, creams, Jotions, gels, solutions, patches and inhalants. In one erobodiment, the
active compound 1s mixed under sterile conditions with a pharmaceutically acceptable carrier,
and with any preservatives, buffers, or propellants that are required.

(009021 It 15 to be understood that the present disclosure also provides pharmaceutical
compostiions comprising any compound described herein in combination with at least one
pharmaceutically acceptable excipient or carrier.

009031 As used herein, the term “pharmaceutically acceptable” refers to those compounds,
antons, cations, materials, composttions, carriers, and/or dosage forms which are, withm the
scope of sound medical judgment, suitable for use in contact with the tissues of human beings
and ammals without excessive toxicity, uritation, allergic response, or other problem or
complication, commensurate with a reasonable benefit/risk ratio.

(009041 As used herein, the term “pharmaceutically acceptable excipient” means an excipient
that 13 useful in preparing a pharmaceutical composition that 1s generally safe, non-toxic and
neither biologically nor otherwise undesirable, and includes excipient that 1s acceptable for
veterinary use as well as human pharmaceutical use. A “pharmaceutically acceptable excipient”
as used in the specification and claims includes both one and more than one such excipient.
009051 It 15 to be understood that a pharmaceutical composition of the disclosure s formulated
to be compatible with its intended route of administration. Examples of routes of adnunistration
include parenteral, e.g., intravenous, intradermal, subcutaneous, oral {e.g., ingestion), inhalation,
transdermal (topical}, and transmucosal administration. Solutions or suspensions used for
parenteral, intradermal, or subcutaneous application can include the following components: a
steride diluent such as water for injection, saline solution, fixed oils, polyethylene glycols,
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glveering, 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 tonicity such as sodium chloride or dextrose. The pH can be
adjusted with acids or bases, such as hydrochloric acid or sodium hydroxide. The parenteral
preparation can be enclosed in ampoules, disposable syringes or multiple dose vials made of
glass or plastic.

1009061 It 1s to be understood that a compound or pharmaceutical composition of the disclosure
can be administered to a subject n many of the well-known methods currently used for
chemotherapeutic treatment. For example, a compound of the disclosure may be mnjected into the
blood stream or body cavities or taken orally or apphed through the skin with patches. The dose
chosen should be sufficient to constitute effective treatment but oot 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 pertod after treatment.

{00907 A “therapeutically effective amount” means the amount of a compound that, when
admunistered to a mammal for treating a disease, 18 sufficient to effect such treatment for the
disease. The "therapeutically effective amount” will vary depending on the compound, the
disease and s severity and the age, weight, etc., of the mammal to be treated. Therapeutically
effective amounts for a given situation can be determined by routine experimentation that is
within the skill and judgment of the chinician.

[00908} 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 admmistration. Effective amounts for a given situation can be
determuined by routine experimentation that 1s within the skill and judgment of the clinician.
1009097 It 1s to be understood that, for any compound, the therapeutically effective amount can
be estimated mutially etther i cell culture assays, e.g., of neoplastic cells, or 1 animal models,
usually rats, mice, rabbits, dogs, or pigs. It 1s to be understood that, for any compound, the
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effective amount can be estimated mitially either in cell culture assays, e.g., of neoplastic cells,
or in amimal models, usually rats, mice, rabbits, dogs, or pigs. The animal model may also be
used to determine the appropriate concentration range and route of administration. Such
mformation can then be used to determine useful doses and routes for administration in humans.
Therapeutic/prophylactic efficacy and toxicity may be determined by standard pharmaceutical
procedures in cell cultures or experimental animals, e.g., EDso (the dose therapeutically effective
in 30% of the population) and LDso (the dose lethal to 50% of the population). The dose ratio
between toxic and therapeutic effects is the therapeutic index, and it can be expressed as the
ratio, LDso/EDse. Pharmaceutical compositions that extubit 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 adournistration.

100910} Dosage and adnurustration are adjusted to provide sufficient levels of the active agent(s)
or to mantain the desired effect. Factors which may be taken into account 1nchude the severity of
the disease state, general health of the subject, age, weight, and gender of the subject, diet, time
and frequency of admunstration, drug combmation{s}, reaction sensittvities, and
tolerance/response to therapy. Long-acting pharmaceutical compositions may be administered
every 3 to 4 days, every week, or once every two weeks depending on half-life and clearance rate
of the particolar formulation.

{00911} The compositions of the disclosure may be in a form suitable for oral use (for example
as tablets, lozenges, hard or soft capsules, agueous or oily suspensions, emulsions, dispersible
powders or granules, syrups or elixirs), for topical use {for example as creams, ointments, gels,
or aqueous or oily solutions or suspensions), for administration by inhalation (for example as a
finely divided powder or a liguid aerosol}, for administration by insufflation (for example as a
finely divided powder) or for parenteral administration (for example as a sterile aqueous or oily
solution for intravenous, subcutaneous, mtramuscular, intraperitoneal or intramuscular dosing or
as a suppository for rectal dosing). In one embodiment, the compound is administered orally.
One skilled 1n the art will recognize the advamtages of certain routes of admunistration.

[009121 The pharmaceutical compositions containing active compounds of the present disclosure
may be manutactured 10 a manner that is generally known, e.g., by means of conventional
nuxing, dissolving, granulating, dragee-making, levigating, emulsifving, encapsulating,
entrapping, or lvophilizing processes. Pharmaceutical compositions may be formulated in a
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conventional manner using one or more pharmaceutically acceptable carriers comprising
excipients and/or auxihiaries that facilitate processing of the active compounds into preparations
that can be used pharmaceutically. Of course, the appropriate formulation 15 dependent upon the
route of administration chosen.

009131 Pharmaceutical compositions suitable for injectable use include sterile aqueous solutions
{where water soluble)} or dispersions and sterile powders for the extemporaneous preparation of
sterile mjectable solutions or dispersion. For mtravenous adnunistration, suitable carriers include
physiclogical saline, bacteriostatic water, Cremophor® EL or phosphate buffered saline (PBS). In
all cases, the composition must be sterile and should be fluid to the extent that easy
syringeability exists. It must be stable under the conditions of manufacture and storage and must
be preserved against the contaminating action of microorganisms such as bacteria and fungt. The
carrier can be a solvent or dispersion mediurn contairung, for example, water, ethanol, polyol {for
example, glycerol, propylene glycol, and hiquad polyethylene glycol, and the like), and sustable
mixtures thereof. The proper fluidity can be mamtained, for example, by the use of a coating
such as lecithin, by the mamtenance of the required particle size n the case of dispersion and by
the use of surfactants. Prevention of the action of mucroorganisms can be achieved by various
antibacterial and antifungal agents, for example, parabens, chlorobutanol, phenol, ascorbic acid,
thimerosal, and the bike. In many cases, it will be preferable to inchude 1sotonic agents, for
example, sugars, polyalcobols such as manmitol and sorbitol, and sodium chioride in the
composition. Prolonged absorption of the injectable compositions can be brought about by
mcluding 1n the composition an agent which delays absorption, for example, aluminum
monostearate and gelatin,

{00914} 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. Suttable acceptable excipients include those selected
from the group consisting of a solubility enhancing agent, chelating agent, preservative, tonicity
agent, viscostty/suspending agent, bufter, and pH modifying agent, and a mixture thereof
[009151 Any suitable solubility enhancing agent can be used. Examples of a solubility enhancing
agent include cyclodextrin, such as those selected from the group consisting of hvdroxypropyl-p-
cyclodextrin, methyl-B-cyclodextrin, randomly methylated-P-eyclodextnn, ethylated-p-
cyclodextrin, triacetyl-f~evelodexirin, peracetylated-B-cyclodexirin, carboxymethyi-j-
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cyclodextrin, hydroxyethyl-B-cyclodextrin, 2-hydroxy-3-(trimethylammoniopropyl-B-
cyclodextrin, glucosyl-B-cyclodextrin, sulphated B-cyclodextrin (8-3-CD), maltosyl-B-
cyclodextrin, B-cyclodextrin sulphobutyl ether, branched-pB-cyclodextrin, hydroxypropyl-y-
cyclodextrin, randomly methvlated-y-cyclodextrin, and trimethyl-y-cvclodextrin, and mixtures
thereot.

1009161 Any suitable chelating agent can be used. Examples of a suitable chelating agent include
those selected from the group consisting of ethylenediaminetetraacetic acid and metal salts
thereof, disodium edetate, trisodium edetate, and tetrasodium edetate, and maxtures thereof.
[009171 Any suitable preservative can be used. Examples of a preservative mclude those selected
from the group consisting of quaternary ammoniurn salts such as benzalkonmium halides
{preferably benzalkonium chloride), chlorhexadine gluconate, benzethonium chlonide, cetyl
pyridinium chlonide, benzyl bromide, phenylmercury niirate, phenylmercury acetate,
phenylmercury neodecanoate, merthiolate, methylparaben, propylparaben, sorbic acid, potassium
sorbate, sodium benzoate, sodium propionate, ethyl p-hydroxybenzoate, propylamimopropyl
biguamde, and butyl-p-hydroxybenzoate, and sorbic acid, and mixtures thereof.

00918} The aqueous vehicle may also inchude a tonicity agent to adjust the tonicity {osmotic
pressure}. The tonicity agent can be selected from the group consisting of a glycol {such as
propylene glycol, diethylene glycol, tnethylene glycol}, glvecersl, dextrose, glycerin, mannstol,
potassium chloride, and sodmm chionide, and a mixture thereof

009191 The aqueous vehicie 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 cellelose, hydroxvethyicellulose, polyethylene
elyceols {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 divinyl glveol {Carbopols - such
as Carbopol 934, Carbopol 934F, Carbopol 971, Carbopol 974 and Carbopol 974P), and a
mixture thereof

(009201 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 8.5, about 7.0
to about 8.5, about 7.2 1o about 7.7, about 7.1 to about 7.9, or about 7.5 to about 8.0}, the
formulation may contain a pH modifying agent. The pH modifying agent 1s typically a mineral
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acid or metal hydroxide 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 it may not be necessary to use both acid
and base - depending on the formulation, the addition of one of the acid or base may be sufficient
to bring the muxture to the desired pH range.

[009211 The aqueous 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
dihvdrogen 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 salts thereof
mcluding sodium citrate), and e-aminocaproic acid, and nuxtures thereof

1009227 The formulation roay further comprise a wetting agent. Suitable classes of wetting
agents include those selected from the group consisting of polvoxypropylene-polyoxyethylene
block copolymers (poloxamers}, polyethoxylated ethers of castor oils, polyoxyethylenated
sorbitan esters {polysorbates), polymers of oxyvethylated octyl phenol (Tyloxapol}, polvoxyl 40
stearate, {fatty acid glycol esters, fatty acid glyceryl esters, sucrose fatty esters, and
polyoxyethylene {atty esters, and mixtures thereof.

009237 Sterile injectable solutions can be prepared by mceorporating the active compound in the
required amount in an appropriate solvent with one or a combination of mgredients enumerated
above, as required, followed by filtered sterilization. Generally, dispersions are prepared by
mcorporating the active compound inio a sterile vehicle that contains a basic dispersion medium
and the required other ingredients from those enumerated above. In the case of sterile powders
for the preparation of sterile injectable solutions, methods of preparation are vacuum drying and
freeze-drying that vields a powder of the active mgredient plus any additional desired ingredient
from a previously sterile-filtered solution thereof.

009241 The compounds of present disclosure can be formulated for oral administration 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 infusion},
intraperitoneal, topical, subcutaneous, intramuscular or transdermal {e.g., patch) admunistration,
all using forms well known to those of ordinary skill in the pharmaceutical arts,
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009251 Oral compositions generally include an inert diluent or an edible pharmaceutically
acceptable carrier. They can be enclosed in gelatin capsules or compressed inio tablats. For the
purpose of oral therapeutic administration, the active compound can be incorporated with
excipients and used n the form of tablets, troches, or capsules. Gral compositions can also be
prepared using a fluid carrier for use as a mouthwash, wherein the compound in the fluid carrier
is apphied 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 comn
starch; a lubricant such as magnesium stearate or Sterotes; a ghdant such as collodal silicon
dioxide; a sweetenung agent such as sucrose or saccharin; or a flavoring agent such as
peppermint, methyl salicylate, or orange flavoring,

009261 For adounistration by inhalation, the compounds are delivered in the form of an aerosol
spray from pressured container or dispenser, which contains a suttable propellant, e.g., a gas such
as carbon dioxide, or a nebulizer.

(009271 Systemic admnistration can also be by transmucosal or transdermal means. For
transmucosal or transdermal administration, penetrants appropniate to the barrier to be permeated
are used 1n the formulation. Such penetrants are generally known in the art, and mclude, for
example, for transmucosal administration, detergents, bile salts, and fusidic acid derivatives.
Transmucosal administration can be accomplished through the use of nasal sprays or
suppositories. For transdermal administration, the active compounds are formulated into
omtments, salves, gels, or creams as generally known in the art.

[009281 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, steresisomer, tautomer, or saklt
thereof, 1n association with a pharmaceutically acceptable diluent or carrier.

009291 The active compounds can be prepared with pharmaceutically acceptable carriers that
will protect the compound against rapid elimination from the body, such as a controlied release
formulation, mcluding implants and mucroencapsulated dehivery systems. Biodegradable,
biocompatible polymers can be used, such as ethyiene vinyl acetate, polvanhydrides,
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polvelycolic acid, collagen, polyorthoesters, and polylactic acid. Methods for preparation of such
formulations will be apparent to those skilied in the art. The materials can also be obtained
commercially from Alza Corporation and Nova Pharmaceuticals, Inc. Liposomal suspensions
{including liposomes targeted to infected cells with monoclenal antibodies to viral antigens) can
also be used as pharmaceutically acceptable carriers. These can be prepared according to
methods known to those skilled in the art, for example, as described in U.S. Pat. No. 4,522 811.
(009301 It 15 especially advantageous to formulate oral or parenteral compositions in dosage unit
form for ease of administration and uniformity of dosage. Dosage unit form as used herein refers
to physically discrete units suited as unttary dosages for the subject to be treated; each unit
containing a predetermined guantity 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
charactenistics of the active compound and the particular therapeutic effect to be achieved.
{0093 17 In therapeutic applications, the dosages of the pharmaceutical compositions used in
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
admunistering the therapy, among other factors affecting the selected dosage. Generally, the dose

should be sufficient to resuli in slowing

g, and preferably regressing, the symptoms of the disease
or disorder disclosed herein and also preferably causing complete regression of the disease or
disorder. Dosages can range from about 0.01 mg/kg per day to about 3000 mg/ke 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 mg/day to about 50 g/day; about 0.1
mg/day to about 25 g/day; about 0.1 mg/day to about 10 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. Improvement 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.

(0093217 It 15 to be understood that the pharmaceutical comapositions can be included n a
countainer, pack, or dispenser together with instructions for administration.
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009337 The dosage regimen utilizing the compounds is selected in accordance with a vanety of
factors including type, species, age, weight, sex and medical condition of the patient; the severity
of the condition to be treated; the route of administration; the renal and hepatic function of the
patient; and the particular compound or salt thereof emploved. An ordinarily skilled physician or
veterinarian can readily determine and prescribe the effective amount of the drug required to
prevent, counter, or arrest the progress of the condition.

009341 Technigues for formulation and administration of the disclosed compounds of the
disclosure can be found in Remingron: 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 o
combination with a pharmaceutically acceptable carrier or diluent. Suntable pharmaceutically
acceptable carriers include nert sobid fillers or diluents and sterile aqueous or organic solutions.
The compounds will be present in such pharmaceutical compositions n amounts sufficient to
provide the desired dosage amount in the range described herem.

[00935] The compositions of the disclosure may be obtained by conventional procedures using
conventional pharmaceutical excipients, well known in the art. Thus, compositions intended for
oral use may contain, for example, one or more coloring, sweetening, flavoring and/or
preservative agents.

(009361 An effective amount of a compound of the present disclosure for use in therapy 1S an
amount sufficient to modulate P-glycoprotein activity related to a condition referred to herem,
stow the progression of the condition and/or reduce the symptoms associated with the condition.
(009371 The size of the dose for therapeutic or prophyiactic 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
[00938] In some aspects, the present disclosure provides a method of modulating P-glycoprotein
activity {e.g., in vitro ot in vive) and/or cytochrome P4ASO activity {e.g., i vitro or in vivo),

comprising contacting a cell with an effective amount of a compound of the present disclosure or
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a pharmaceutically acceptable prodrug, solvate, enantiomer, sterepisomer, tautomer, or salt
thereof.

009391 In some aspects, the present disclosure provides a method of modulating P-glveoprotein
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

009401 In some aspects, the present disclosure provides a method of modulating cyvtochrome
P450 activity {e.g., i vitro or in vivo), comprising contacting a cell with an effective amount of
a compound of the present disclosure or a pharmaceutically acceptable prodrug, solvate,
epantiomer, stereoisomer, tautomer, or salt thereof

[00941] In some embodiments, the P-glycoprotein activity is overexpressed. Tn some
embodiments, the P-glycoprotein activity 1s under expressed.

[00942] In some embodiments, the cytochrome P450 activity is overexpressed. In some
embodiments, the cytochrome P450 activity 1s under expressed.

009431 In some embodiments, the cytochrome PA50 activity 1s CYP3A4 activity,

(009447 In some embodiments, the cytochrome P450 activaty 18 CYP3AS activaty.

009451 In some embodiments, the modulation 13 inhibition,

(009461 In some aspects, the present disclosure provides a method of treating or preventing a
disease or disorder disclosed herein in a subject m need thereof, comprising admunustering 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.

1009471 In some aspects, 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 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.

[009481 In some aspects, the present disclosure provides a method of treating a disease or
disorder disclosed herein in a subject in need thereof, comprising admunistering to the subject a

therapeutically effective amount of a coropound of the present disclosure or a pharmaceutically
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acceptable prodrug, solvate, enantiomer, stereocisomer, tautomer, or salt thereof, or a
pharmaceutical composition of the present disclosure.

009491 In some aspects, the present disclosure provides a method of treating a disease or
disorder disclosed herein 10 a subject in need thereof, comprising adnunistering o the subject 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.

[00950] 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, stereocisomer,
tautomer, or salt thereof, or a pharmaceutical composition of the present disclosure.

(009517 In some embodiments, when the methods relate to freating 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, stereoisomer, tautomer, or salt thereof, or a pharmaceutical composition of
the present disclosure,

(009521 In some embodiments, the disease or disorder is associated with an mmophicated P-
glycoprotein activity {e.g., overactivity or abnormal activity}. In some embodiments, the disease
or disorder 15 a disease or disorder in which P-glyeoprotein activity 13 implicated {e.g., abnormal
or elevated). In some embodiments, the disease or disorder is a disease or disorder in which
multi-drug resistance 18 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-drog resistance following cancer treatment.

[009531 In some embodiments, the disease or disorder is associated with an mmplicated
cytochrome P450 activity {e.g., overactivity or abnormal activity). In some embodiments, the
disease or disorder is a disease or disorder in which cytochrome P450 activity 1s implicated {e.g.,
abnormal or elevated). In some embodiments, the disease or disorder is a disease or disorder in
which multi-drug resistance is wumplicated due to cytochrome P450 activity. In some
embodiments, the disease or disorder is a disease or disorder 1o which cytochrome P4350 activity
15 implicated due to multi-drug resistance following cancer treatroent.

009547 In some embodiments, the disease or disorder 15 a cell proliferative disorder.
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009551 In some embodiments, the cell proliferative disorder 15 a cancer.

(009561 In some embodiments, the cancer involves abnormal cell growth with the potential to
invade or spread to other parts of the body.

(009571 In some embodiments, the cancer 1s a malignant tumor or neoplasm.

009581 In some embodiments, the cancer 1s breast cancer, pancreatic cancer, non-small cell fung
cancer, small cell lung cancer, ovarian cancer, epithelial ovarian cancer, AIDS-related Kaposi
sarcoma, soft tissue sarcoma, letomyosarcoma, 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, larynx cancer, head and neck cancer, germ cell
cancer/tumors, prostate cancer, colon cancer, rectal cancer, kidney cancer, cholangiocarcinoma
{bile duct cancer), glioblastoma, squarous cell carcinoma, ghioma, leukenua, or non-Hodgkin
iymphoma.

(009597 In some embodiments, the cancer is breast cancer. In some erobodiments, the breast
cancer 1s metastatic breast cancer. In some embodiments, the breast cancer is carcinoma of the
breast. In some embodiments, the breast cancer 13 triple-negative breast cancer.

009601 In some embodiments, the cancer 15 lung cancer. In some embodiments, the lung cancer
is non~small cell lung cancer. In some embodiments, the lung cancer is small cell tung cancer.
009611 In some embodiments, the cancer 18 prostate cancer. In some embodiments, the prostate
cancer is metastatic hormone resistant prostate cancer, castration naive prostate cancer, or
castration resistant prostate cancer. In some embodiments, the prostate cancer 1s metastatic
hormone resistant prostate cancer. In some embodiments, the prostate cancer is carcinoma of the
prostate.

(009621 In some embodiments, the cancer 1s ovarian cancer. In some embodiments, the cancer 15
carcinoma of the ovary.

[009631 In some embodiments, the cancer 1s AlDS-related Kapost sarcoma.

1009647 In some embodiments, the cancer is pancreatic cancer. In some embodiments, the
pancreatic cancer 1s adenocarcinoma of the pancreas.

[00965] In some embodiments, the cancer 1s bladder cancer, breast cancer, cervical cancer,
esophageal cancer, gastric cancer, epithelial ovarian cancer, fallopian tube cancer, primary
peritoneal cancer, head and neck cancer, squamous cell carcinoma of the head and neck
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(SCCHN), non-small cell lung cancer (NSCLC), castration naive prostate cancer, castration
resistant prostate cancer, metastatic hormone resistant prostate cancer (mHRPC), small cell lung
cancer, soft tissue sarcoma, or uterine cancer.

(009661 In some embodiments, the cancer is breast cancer, non-smali cell lung cancer, prostate
cancer {including metastatic hormone resistant prostate cancer, castration naive prostate cancer,
of castration resistant prostate cancer), squamous cell carcinoma of the head and neck, or gastric
cancer.

1009671 In some embodiments, the cancer is colorectal cancer.

[009681 In some embodiments, the cancer is an advanced malignancy. In some embodiuments, the
cancer is a primary or secondary cancer.

[00969] In some embodiments, the cancer 15 a solid tumor,

[00970] Tn some embodiments, the solid tumor s histologically or cytologically confirmed.
(009711 In some embodiments, the solid turnor 15 roetastatic or unresectable.

[00972] In some embodiments, the subject 1s predisposed to the state, disorder, or condition
{e.g., presence of a genetic varant),

009731 In some aspects, the present disclosure provides a method of treating or preventing a
cancer m a subject in need thereof, comprising admunistering 1o the subject a therapeutically
effective amount of a compound of the present disclosure or a pharmaceutically acceptable
prodrug, solvate, enantiomer, sterepisomer, tautomer, or salt thereof, or a pharmaceutical
composttion of the present disclosure.

(009741 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 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.

[009751 In some aspects, the present disclosure provides a method of treating a cancer i 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, sterecisomer, tautomer, or salt thereof, or a pharmaceutical composition of

the present disclosure.
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009761 In some aspects, the present disclosure provides a method of treating a cancer in a
subject in need thereof, comprising administering to the subject an effective amount of 2
compound of the present disclosure or a pharmaceutically acceptable prodrug, solvate,
enantiomer, sterecisomer, tavtomer, or salt thereof, or a pharmaceutical composition of the
present disclosure.

1009771 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 in modulating P-glycoprotein activity {e.g., in vitro or in vive} and/or cytochrome
P430 activity {e.g., i vitro or in vivo).

(009781 In some aspects, the present disclosure provides a compound of the present disclosure or
a pharmaceutically acceptable prodrug, solvate, enantiomer, stereoisomer, fautomer, or salt
thereof for use in modulating P-glycoprotein activity {e.g., i vitro ot in viva),

(009791 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., i vitro or in vive).

009807 In some aspects, the present disclosure provides a compound of the present disclosure or
a pharmaceutically acceptable prodrug, solvate, enantiomer, sterecisomer, fautomer, or salt
thereof for use in treating or preventing a disease or disorder disclosed herein

009811 In some aspects, the present disclosure provides a compound of the present disclosure or
a pharmaceutically acceptable prodrug, solvate, enantiomer, steresisomer, tautomer, or salt
thereof for use in freating a disease or disorder disclosed herein.

009821 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 cancer in a subject in need thereof.

1009831 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 in treating a cancer in a subject m need thereof.

[00984] 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 thereot i the manufacture of a medicament for modulating P-glycoprotem
activity {e.g., in vifro ot in vive) and/or cytochrome P450 activity {e.g., in vitro or in vivo).
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009851 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 modulating P-glycoprotein
activity {e.g., in vitro or in vivo).

009861 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 modulating cytochrome P450
activity {e.g., in vitro ot in viva).

[009871 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 thereot in the manufacture of a medicament for treating or preventing a disease
or disorder disclosed herein.

[O0988] 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 thereot m the manufacture of a medicament for treating a disease or disorder
disclosed herein.

[00989] 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 freating or preventing a cancer
in a subject in need thereof

[009901 In some aspects, the present disclosure provides use of a compound of the present

disclosure or a pharmaceutically acceptable prodrug, solvate, enantiomer, steresisomer,

£,
tautomer, or salt thereof in the manufacture of a medicament for treating a cancer in a subject in
need thereof

1009917 The present disclosure therefore provides a method of modulating P-glycoprotein
activity in vitro or in vivo and/or cytochrome P4530 activity in 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.

1009927 The present disclosure provides compounds that function as modulators of P-
glycoprotein activity and/or cytochrome P450 activity. The present disclosure therefore provides
a method of modulating P-glvcoprotein activity & virre or in vivo and/or cviochrore P450
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activity iz vifro or in vive, comprising contacting a cell with an effective amount of 2 compound,
or a pharmaceutically acceptable prodrug, solvate, enantiomer, sterecisomer, tautomer, or salt
thereof, as defined herein.

1009931 The present disclosure provides compounds that function as modulators of P-
glyvcoprotein activity. The present disclosure therefore provides a method of modulating P-
elycoprotein activity in vifre 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 herein.

[009941 The present disclosure therefore provides a method of modulating cytochrome P430
activity in vifro or in vivo, comprising contacting a cell with an effective amount of a compound,
or a pharmaceutically acceptable prodrug, solvate, enantiomer, stereoisomer, tautormer, or salt
thereof, as defined herein.

009957 The present disclosure provides compounds that function as modulators of cytochrome
P450 activity. The present disclosure therefore provides a method of modulating cytochrome
PASO activity & vitre or in vivo, comprising contacting a cell with an effective amount of a
compound, or a pharmaceutically acceptable prodrug, solvate, enantiomer, stereoisomer,
tavtomer, or salt thereof, as defined herain.

(009961 In some embodiments, the compounds of the present disclosure improve oral
bioavailabibity of therapeutics which are substrates of P-glycoprotein and/or cytochrome P450.
(009971 In some embodiments, the compounds of the present disclosure improve oral
bicavailability of therapeutics which are subsirates of P-glycoprotein.

(009981 In some embodiments, the compounds of the present disclosure improve oral
bicavailability of therapeutics which are subsirates of cytochrome P450.

(009991 In some embodiments, the compounds of the present disclosure increase brain
distribution of therapeutics which are substrates of P-glycoprotein and/or cytochrome P450.
[001000] In some embodiments, the compounds of the present disclosure increase brain
distribution of therapeutics which are substrates of P-glycoprotein,

[001001] In some embodiments, the compounds of the present disclosure increase brain

distribution of therapeutics which are substrates of cytochrome P450.
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(0010021 Effectiveness of compounds of the disclosure can be determined by industry-accepted
assays/disease models according to standard practices of elucidating the same as described in the
art and are found n the current general knowledge.

[001003] The present disclosure also provides a method of treating a disease or disorder in which
P-glycoprotein activity and/or 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, or a pharmaceutically acceptable prodrug, solvate, enantiomer, sterecisomer,
tautomer, or salt thereof, or a pharmaceutical composition as defined herein.

[001004] The present disclosure also provides a method of treating a disease or disorder in which
P-glycoprotein activity 13 implicated 10 a subject i need of such treatment, comprising
administering to said patient a therapeutically effective amount of a compound, or a
pharmaceutically acceptable prodrug, solvate, enantiomer, sterecisomer, tautomer, or salt
thereof, or a pharmaceutical composition as defived herein.

[001005] The present disclosure also provides a method of treating a disease or disorder in which
cytochrome P450 activity 15 imphicated 1 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, stereoisomer, tautomer, or salt
thereof, or a pharmaceutical composition as defined herein.

[001006] The present disclosure also provides a method of treating a disease or disorder in which
P-glycoprotein activity and/or cytochrome P450 activity is implicated in a subject in need of
such treatment, comprising administering to said patient an effective amount of a compound, or a
pharmaceutically acceptable prodrug, solvate, enantiomer, steresisomer, tautomer, or salt
thereof, or a pharmaceutical composition as defined hergin.

[001007] The present disclosure also provides a method of treating a disease or disorder in which
P-glycoprotein 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
acceptable prodrug, solvate, enantiomer, sterecisomer, tautomer, or salt thereof, ora
pharmaceutical composition as defined herein.

[001008] The present disclosure also provides a method of treating a disease or disorder in which
cytochrome P450 activity 13 implhicated o a subject in need of such treatment, comprising
admirustering to said patient an effective amount of a compound, or a pharmaceutically
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acceptable prodrug, solvate, enantiomer, stereocisomer, tautomer, or salt thereof, or a
pharmaceutical composition as defined herein.

(0010097 Compounds of the present disclosure, or pharmaceutically acceptable salts thereof,
may be administered alone as a sole therapy or can be administered in addition with one or more
other substances and/or treatments. Such conjoint treatment may be achigved by way of the
simultaneous, sequential or separate adminstration of the individual components of the
treatment.

[001010] For example, therapeutic effectiveness may be enhanced by admunistration of an
adjuvant {(i.e. by itself the adjuvant may only have minimal therapeutic benefit, but in
combination with another therapeutic agent, the overall therapeutic benefit to the individual 1s
enhanced). Alternatively, by way of example only, the benefit experienced by an individual may
be mmcreased 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.
[00101 1] In the instances wherein the compound of the present disclosure 1s adnmunistered m
combimation with other therapeutic agenis, the compound of the disclosure need not be
administered via the same route as other therapeutic agents, and may, because of different
physical and chemical characteristics, be admnistered by a different route. For example, the
compound of the disclosure may be admunustered orally to generate and mamtain good blood
levels thereof, while the other therapeuntic 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 adminmistration and times of administration can
be modified by the skilled climician.

[001012] The particular choice of other therapeutic agent will depend upon the diagnosis of the
attending physicians and theur judgment of the condition of the individual and the appropriate
treatment protocol. According to this aspect of the disclosure there is provided a combination for
use in the treatment of a disease in which P-glycoprotein activity and/or cvtochrome P45S0
activity 15 implicated comprising a compound of the disclosure as defined hereinbefore, or a
pharmaceutically acceptable prodrug, solvate, enantiomer, sterecisomer, tautomer, or salt
thereof, and another suitable agent According to this aspect of the disclosure there 15 provided a
combination for use n the treatment of a disease 10 which P-glycoprotein activity 18 imphcated
comprising a compound of the disclosure as defined herembefore, or a pharmaceutically
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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 in which cytochrome P450 activity is implicated comprising a
compound of the disclosure as defined hereinbefore, or a pharmaceutically acceptable prodrug,
solvate, enantiomer, sterecisomer, tautomer, or salt thereof, and another suitable agent.

[001013] According to a further aspect of the disclosure there s provided a pharmaceutical
composition which comprises a compound of the disclosure, or a pharmaceutically acceptable
prodrug, solvate, enantiomer, stereoisomer, tautomer, or salt thereof, in combination with
another suttable agent, in association with a pharmaceutically acceptable diluent or carrier.
[001014] In addition to 1ts use 10 therapeutic medicine, compounds of any of the Formulae
disclosed herein and pharmaceutically acceptable salts thereof are also useful as pharmacological
tools 1 the development and standardization of 1n vitro and in vivo test systerns for the
evaluation of the effects of modulators of P-glycoprotein and/or cytochrome P450 i laboratory
animals such as dogs, rabbits, monkeys, rats and mice, as part of the search for new therapeutic
agents.

[001015] In addition to ts use in therapentic medicine, compounds of any of the Formulae
disclosed heren and pharmaceutically acceptable salts thereof are also useful as pharmacological
tools in the development and standardization of 1n vitro and n vivo test systems for the
evaluation of the effects of modulators of P-giycoprotein 1n laboratory anmimals such as dogs,
rabbits, monkeys, rats and mice, as part of the search for new therapeutic agents.

[001016] 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 1n 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.

[001017] In 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.

[001018] The compounds of the disclosure or pharmaceutical compositions comprising these
compounds may be admmnistered to a subject by any conventent route of adnunistration, whether
systemically/ peripherally or topically (1.e, at the site of desired action).
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(0010191 Routes of administration include, but are not imited to, oral {e.g. by mgestion); buccal;
sublingual; transdermal (including, e.g., by a patch, plaster, etc.); transmucosal (inchuding, e.g.,
by a paich, plaster, etc.); intranasal {e.g., by nasal spray); ocular {e.g., by eve drops); pulmonary
{e.g., by inhalation or msufflation 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, intra-arterial,
ntracardiac, intrathecal, intraspinal, intracapsular, subcapsular, intraorbital, intraperitoneal,
mitratracheal, subcuticular, intraarticular, subarachnoid, and intrasternal; by implant of a depot or
reservolr, for example, subcutaneously or intramuscularly.

[001020] The disclosure having been described, the following examples are offered by way of

idfustration and not funitation.

EXAMPLES
(0010217 For exemplary purpose, neutral compounds of any of the Formulae disclosed herein are
synthestzed and tested m the examples. It s understood that the neutral compounds of any of the
Formulae disclosed herein may be converted to the corresponding pharmaceutically acceptable
salts of the compounds using routing techniques n the art {e.g., by sapomfication of an ester to
the carboxvhic acid salt, or by hydrolyzing an amide to form a corresponding carboxylic acid and
then converting the carboxvlic acid to a carboxyhic acid sait}).
0010227 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 1n parts per
nmillion {ppm}. Spectra were recorded using a Bruker or Varian instrument with &, 16 or 32
SCans.
(0010231 LC-MS chromatograms and spectra were recorded using an Agilent 1200 or Shimadzy
LC-20 AD&MS 2020 mstrument using a C-18 column such as a Luna-C18 2.0x30 mum or
Xbridge Shield RPCI8 2. 1x50 mm. Injection volumes were 0.7 — 8.0 ul and the flow rates were
typically 0.8 or 1.2 ml/mun. Detection methods were diode array (DAD) or evaporative hight
scattering (ELSD}) as well as positive ion electrospray ionization. MS range was 100 - 1000 Da.
Solvents were gradients of water and acetonitrie both containing a modifier (typically 0.01 —

0.04 %) such as trifluoroacetic acid or amyoonium carbonate.
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Abbreviations:

ACN Acetonitrile

CDCh Chioroform-d

DOM Dichloromethane

DIPEA N N-Drisopropylethylamine

DMAP 4-Dimethylaminopyridine

DMF N, N-dimethylformamide

DMSO Dimethylsulphoxide

DMSO-ds Hexadeuterodimethylsulfoxide

dppf 1,1-Bis{diphenylphosphino}ferrocene

eq. Equivalents

ESI Electrospray ionisation

HtOAc Ethyl acetate

FOC Flash column chromatography

H Hour(s}

HATU 1-{Bis{dimethylaminoymethylene]-1H-1,2 3-tniazolof4,5-
blpyridinium 3-oxid hexafluorophosphate

Y NMR Proton nuclear magnetic resonance spectroscopy

HPLC High performance liquid chromatography

LO-MS Liquid chromatography-mass spectrometry

MeQD Methanol-ds

MeQOH Methanol

min Minute(s)

NasS(h Sodium sulfate

Pa(PPhs)s Tetrakis(tnphenyliphosphinepalladium{()

pet. ether Petroleum ether

ppm Parts per million

RM Reaction mixture

TEA Triethylamine

TFA Trifhuoroacetic acid

THF Tetrahydrofuran

TLC Thin layer chromatography

Y Yield

Example 1. Synthesis of Intermediates

Synthesis of §A {Scheme 1) General Procedure 44)
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Br A
Gy O D
== N X

(0010241 A round-bottom flask was charged with the amine (15.3 mmol, 1.02 eq.}, 1-(2-

bromoethyl-4-nitrobenzene (3.45 g, 15.0 mmol, 1.0 eq.}, sodiam 1odide (2.73 g, 18 mmol, 1.2
eq.}, anhvdrous potassium carbonate {6.26 g, 45 mmol, 3.0 eq.}, and DMF (50 ml.). and the
reaction mixture was heated to 80 °C and stirred for 4 h, then stirred at room temperature
overnight. Upon reaction completion, the mixture was diluted with DCM (250 mi) and washed
with water {2 x 200 mbL) and brine {2 x 100 mL). The organic layer was separated, dried over
anhydrous NaxSQ, filtered, and concentrated under vacuum to afford Intermediate 1A, which
was used without further purification.

Svnthesis of 7-(4-Nitrophenethyli-3,6,7, &-wetrahydroimidazof I 5-ajJpvrazine (A1) {Scheme 1)

BT\V/\O\ .
/}\\N,‘f\\ﬁl 2 A( / ------ /f .;

N o R
\%\/NH.HQE KoCOy, Ki, DMF 80 °C /

[001025] 2.60 g of 5,6,7,8-tetrahydromidazo| 1, 5-ajpyrazine hydrochloride was used as the

amine to synthesize 3.02 g of the title compound (74% yield) according to the General Procedure

AA. 'H NMR (400 MHz, DMSO-de): 6 2.79 (1, J=7.2 Hz, 28}, 2.85 (1, J= 5.6 Hz, 2H), 2.98 (1,
=72 ¥z, 2H), 3.65 (s, 2H), 3.98 (1, .7 = 5.6 Hz, 2H), 6.62 (d, J=0.8 Hz, 1H), 7.50(d, /=023

Hz, 1H), 7.55-7.58 (m, ZH}, 8.14-8.16 {m, ZH); LC/MS (ESL, m/zy: 27310 [M + H}™

Synthesis of 2-(4-Nitrophenethyli-1, 2,3, 4-tetrahyvdro-2, 6-naphihyridine (142) (Scheme 1)

P O

- NHHCL 1o, Ki, DMF 80°C

(0010261 2.43 g of 1,2,3 4-tetrahydro-2,6-naphthyridine hydrochloride was used to synthesize
2.73 ¢ of the title compound {64% vield) according to the General Procedure AA. 'H NMR (400
MHz, DMSO-dey: ¢ 2.77-2.79 {m, 6H}), 2.97-2.99 {1, 2H), 3.64 (s, 2H), 7.06(d, /=30 Hz, 1H)},
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755(d, /S =80Hz ZH), 8.14(d, /=80 Hz, ZH}, 825(d, /=80 Hz, 1H} ), 8.31 (s, 1H).

LC/MS (ESL mzy: 284 15 [M + HI™

Synthesis of 2-(4-Nitrophenethyli-1,2,3 4-tetrahvdro-2, 7-naphihyridine (IA3) (Scheme 1)
Z

Br A
\/”\[\/;L ----- y
l' ZN0, o=l )

Nag A ANHHCE oo, ki DMF 80 °C

183

(0010271 2.43 g of 1,2,3,4-tetrahydro-2, 7-naphthyridine hydrochlonde was used to synthesize
2.59 g of the title compound {61% vield) according to the General Procedure AA. 'H NMR (400
MEHz, DMSO-de}: 6 2.73-2.79 {m, 6H), 2.97-3.01 {m, 2H), 3.65 (s, 2H), 7.10 (d, J = 8.0 Hz, 1H),
7.55(d, J=12.0 He, 2F]), 8.13 (d, J = 12.0 Hz, 2H), 8.24 (d, J = 8.0 Hz, 2H). LO/MS (ESL m/2):
284.11 {M + H|".

Synthesis of 4-{2-(3 6-Diliydroimidazof | 5-a Jpyrazin-7(8H)-vi)ethvhaniline (IBI) (Scheme 1)

i N 2 Q_\ 7N
ON HoN ;
------- \_N'fﬁ{;ﬁ H,, 10% PA/C T\ .....N/v{;”

A1 MeOH 153

0010281 To a clean, dry hvdrogenation flask were added Intermediate 1A1 (1.36 g, 5.0 mmol,
1.0 eq.}, 10% paliadiom on activated carbon {265 mg, 0.25 mmol Pd, 6.05 eq.), and MeGH {60
mb). The flask was then charged with hydrogen at 50 psi and shook for 3 b The reaction
mixture was filtered on Celite and concentrated under vacuum to afford 985 mg of the product
{81% vield), which was used without further purification. 'H NMR (400 MHz, DMSO-ds): &
262 (s, 4H), 281 {1, J=56Hz 2H), 3.62 (s, 2H), 399 (1, /=S54 Hz, 2H), 4 82 (s, 2H}, 6. 47-
6.50 {m, 2H), 6.62 {d, /= 0.8 Hz, 1H), 6.87-6.90 (m, 2H), 7.50 (d, /=04 Hz, 1H). LC/MS (ES],
mzy 24320 [M+ HI™

Synthesis of Intermediate IB (Scheme 1, General Procedure BB}

Fe, NH,Cl, EiOH,

‘ 7
Qo . ~d A H.G, 80 °C
z N x) HoN o A
A—y X-
I8

(0010297 A clean, dry 40 mL vial was charged with Intermediate FA (2.6 mmol, 1.0 eq.}, iron

(1.46 g, 26.0 mmol, 10 eq.), ammonium chloride (1.35 g, 26 mmol, 10 eq.), EtOH (10.0 mL),
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and water (1.5 mL}. The mixture reaction was stirred at 90 °C for 1 h and checked for
completion {by LC/MS}. The mixture was then filtered, while hot, on Celite, and the solid was
washed with EtOH. The filtrate was then evaporated, dituted with DCM (2060 mL), washed with
saturated sodiuim bicarbonate (2 x 200 mL) and brine (I x 100 mL), then dried over anhydrous
sodium sulfate, filtered, and concentrated under vacuum to atford intermediate B, which was
used without further purification

Symnthesis of 4-(2-(3,4-Dilvdro-2, 6-naphthyridin-2(1 Hi-ylhethylanifine (FB2) (Scheme 1)

------- Fe, NH,CI, EIOH —
7N - ) FAUSS ) SN
OQN‘Q_\RN/ N 1,0 80° HaN ¢ N &N

A2 B2

0010307 736 mg of Intermediate TA2 was used to synthesize 540 mg of the title compound
{82% vyield) according to the General Procedure BB, "H NMR (400 MHz, DMSQO-ds): & 2.60-
2.63 (m, 4H), 2.64-2.66 (m, 2H), 2.71-2.81 (m, 2H), 3.61 (s, 2H), 4.84 (s, 2F), 6.47 (d, J = 8.0
Hz, 2H), 6.88 (d, J = 8.0 Hz, 2H), 7.07 (d, J = 4.0 Hz, 1H), 8.25 (d, /= 8.0 Hz, 1H), 831 (s, 1H).
LC/MS (ESE m/z): 254.20 (M + HY"
Synthesis of 4-(2-{3,4-Dihydro-2, 7-nﬂphTh),"i'idfilﬂg(']H)-}l’lii\G'fhyli)(fﬁlﬁlﬁ@ (§83) (Scheme 1)

Fe, NH,CH, FIOH, Y =N

4
0y Nx)—\‘ & 7 0,800 HN—¢ Y,
- ¥

1A3 B3
10010317 736 mg of Intermediate A3 was used to synthesize 513 mg of the title compound
(78% vield) according to the General Procedure BB, 'H NMR (400 MHz, DMSO-de): 6 2.67-
2.69 (m, 4H), 2.70-2.72 {m, ZH), 2.78-2.81 (m, 2H), 3.62 (s, 2H), 4.84 (s, 2H), 6.48 (d, /= 8.0
Hz, 2H), 6.88 (d, J=8.0 Hz, 28}, 7.10 (d, J= 8.0 Hz, 1H), 826 (d, /= 8.0 Hz, 2H). LC/MS
(EST, m/z) 254.13 [M +H]"

Synthesis of Intermediate IC (Scheme 1, General Procedure CC)

Ha [ |
PLNIFN o ]
X CHO HzN il X A, LN AR
o} N8
P :
¥ NO- F{OH, 80 °C Yoo NO,
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(0010321 A clean 40 mL vial was charged with aldehyde (3.15 mmol, 1 .05 eq.), p-
toluenesulfonohydrazide (558 mg, 3.0 mmol, 1.0 eq.}, and EtOH (20 mL}. The reaction mixture
was heated at 80 “C and stirred for 1 h. The reaction mixture was then cooled to room
temperature and difuted with water (200 mL}. The solid was then filtered, washed with 50%
FtGH, and dried under vacuum to afford Intermediate 1C, which was used without further
purification.

Synthesis of 1-(4,5-Dimethoxy-2-nitrobenzviidene)-2-(p-tosyl)hiydrazine (3C1T) (Scheme 1)

H o 7

H N’N“‘é/@/ MeD SN /T

MerE\/j[CHO NOR e H\N' "§T
- " Me” o, ©

MeQ NG; EtOH, 80 °C

{1
[001033] 665 mg of veratraldehvde was used to synthesize 795 mg of the title compound (84%
vield) according to the General Procedure CC.
Synthesis of 1-(3-(Benzyvioxyi-d-methoxy-2-nitrobenzyiidene - 2-(p-tosyl jhydvazine (FC2) (Scheme
1y
F -

H =3
N? S j H

o P8 O
BnOﬁGHO HzN ?ﬂ} BHQN‘,N\\:?:( X
N MeO l No, O

NG, EtOH, 80 °C

iC2
(0010341 904 mg of 5-(Benzyloxy)-4-methoxy-2-mtrobenzaldehyde was used to synthesize 1.02
g of the title compound {87% yield) according to the General Procedure CC. TH NMR (400
Mz, DMSO-de): 5 2.36 (s, 3F), 3.89 (s, 3H), 5.23 (s, 2H), 7.23 (s, 1H), 7.44 (m, 7H}, 7.62 (s,
1H), 7.78 (d, J = 8.0 Hz, 21}, 8.33 (s, 1T}, 11.75 (s, 1H). LO/MR (ESL m/z): 45631 [M + H|™
Synthesis of Methyl 3-nitro-4-((2-{p-tosylihydrazineylidene jmethyl) benzoate (¥C3) (Scheme 1)

v -~

g
H N*E“g = | o NG k\/i
 CHO T T /E%/E’\N’ g7
/{;\ MeQOC ~F e, O
MeOOC NO, EiOH, 80 °C Rt 2

IC3
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[001035] 658 mg of Methyl 4-formyl-3-nitrobenzoate, was used to synthesize 836 mg of the title
compound {89% yield) according to the General Procedure CC.

Synthesis of intermediate ID (Scheme 1 General Procedure DD}

O//
10 |
X I
X N N’N\S N
i I N N b/ \\
NI G

2N / :f

7 7 ' NG, /\)‘:: N'N "—<\:::::'.// NN ;ﬁD
HzNﬂ"\ Ve A ic X‘\(i = N/
= NS M Ao
RN v 2

NaNO,, HCi, BIOH,
Hy0, Pyridine D

(0010361 A clean, dry 40 mL vial was charged with Intermediate EB (2.0 mmeol, 1.0 eq.), sodium
nitrite {170 myg, 2.46 mmol, 1.23 eq.), HoO (1.6 mL), and EtOH (3.2 mL). The mixture was
vortexed and cooled below 0 °C. 36% HCIE (0.5¢ mL) was then added to the mixture, and the
mixture was vigorously stirred for about 5 min. In another clean, dry 40 mL vial, Intermediate
IC (2.0 mmol, 1.0 eq) was dissolved m pyridine (8.0 mL), and this solution was gradually added
to the vial contaming intermediate IB. The mixture was then stirred at room temperature
overnight, and upon completion, the mixture diuted with DCM (150 mL}, and washed with
water and brine {2 % 100 mL), then dried over anhydrous Na:xSOyq, filtered, and concentrated
under vacuum to afford the product, which was purified by flash chromatography on silica gel
{(MeOH/DCM),

Synthesis af T-{4-(5~(4, 3-Dimethoxy~2-nitrophenyl }-2H-tetrazol-2-yliphenethyl)-5,6,7, 5~

tetrahydroinidazofl,5-ajpyrazine (IDI) (Scheme 1)

MeOﬁ‘\\N,N\é X, .

y o ]

M0~ NO, _ j! 1 i
\

NaNQO,, HCH, EtOH,
H,0, Pyridine i1

(0010377 484 mg of Intermediate IB1 and 630 mg of Intermediate ICT were used to synthesize
461 rog of the title compound (48% yield) according to the General Procedure BB TH NMR
{400 MHz, DMSO-de) ¢ 2811, J=72Hz, 2H), 288 (1, J=060Hz, 2H), 296 {1, /=72 Hz,
2H}, 3.69 (5, 2H}3, 3.96,3.97 (Zs, 6H), 4.01 {t, /=54 Hz, 2H), 6.66 (s, 1H), 7.47 (s, 1H), 7.54 (s,
1H), 6.58-6.61 (m, 2H), 7.77 (s, 1H), 8.03-8.05 {m, 2H); LC/MS (ESL m/z): 47718 [M + HJ".
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Synthesis af 2-{4-(5-(4, 5-Dimethoxy-2-nitrophienylj-2H-tetrazol-2-yliphencihyl)-1, 2, 3, 4-
tetrahydro-2, G-naphthyridine (§D2) (Scheme 1}

MOy oy Ml N _

P ’O N# "N 7N N

VIR == Me0” N NG, . A Nam / N \_s
HoN- TN I MO~ S!
_____ PN
N ~ NOQ
B2 NaNO,, HCI, EtOH, MeO
H,0, Pyridine D2

[001038] 506 mg of Intermediate IB2 and 630 mg of Intermediate ICT were used to synthesize
451 mg of the title compound (46% vield} according to the General Procedure BE. 'H NMR
(400 Mz, CDCL): 0 3.26 (bs, 2H), 3.43 (bs, ZH}, 3.51 (bs, ZH)}, 3.65 {bs, 2H}, 4.02 {s, 6H),
4.66 (s, 2H), 7.41 {d, J=8.0Hz, 1H), 7.53 (s, 2H), 7.56 (s, 2H}, 8.00 (d, J = 8.0 Hz, 2H), 8.73 (5,
2H). LC/MS (BESI, m/z) 48820 [M -+ HI™

Synthesis  of  2-(4-(3-(3-(Benzyloxyl-4-methoxy-2-nitrophenyl)-2H-tetrazol-2-vi)phenethylj-

1,2, 3 4-tetrabiydro-2, 6-naphihyridine (FD3) (Scheme 1)

P
HO /w
BnO A N A
caa N ~
= ==
""" 2\ MeG” NG © E\‘_M N~ _\,\ NN
\ y N G N
HzN----/_’\ ----- N NN Ty Bnu\/‘ \)
NG
— "z
B NalG,, HCL EtOH, MeC
H,0, Pyridine D3

10010397 506 mg of Intermediate IB2 and 785 mg of Intermediate ¥C2 were used to synthesize
3530 mg of the title compound {49% vield) according to the General Procedure DB 'H NMR
(400 MHz, DMSO-de): & 3.03 (m, 8H), 3.93 (m, 25, 3.97 (s, 35, 5.30 (s, 2H), 7.12-7.80 (m,
11H), 8.05-8.36 (m, 3H). LC/MS (ESL, m/z): 564.33 [M + H]".

Svnthesis of 2-{d-{5-(4, 5-Dimethoxy-2-nitrophenyl)-2H-tetrazol-2-vlphenethyi)- 1,2, 3,4-

tetrabyvdro-2, T-naphthyridine (F4) (Scheme 1)

MO N /\\«N, %W
E P (’J‘\ Nf—N\ /’ \\ /:-"N\
o Ml N o, )Q-NNM """ NN W/

N S s Al ®
N\...../ 1)\\.[/‘\5502

183 NaNO,, HCI, EtOH,
H.0, Pyridine D4

206



WO 2022/076663 PCT/US2021/053937

0010401 506 mg of Intermediate IB3 and 630 mg of Intermediate ¥CT were used to synthesize
437 mg of the title compound (45% vield} according to the General Procedure B 'H NMR
(400 Mz, CD;0DY. 6 3.35 (s, 2H}, 3.36-3 .38 (m, ZH), 3.46-3 49 (m, 2H}, 3.67-3.71 {(m, 2H)},
3.79-3.82 (m, 2H), 4.00 (s, 6H), 476 (s, 2H), 7.41 (s, 1H), 7.64 (d, /= 8.0 Hz, 2H), 770 (5,
1H)7.75(d, /= 8.0 Hz, 1H}, 8.16 (d, J = 8.0 Hz, 2H)}, 8.65 (bs, 2H)}. LC/MS (ESE sz} 488.13
IM+H]
Synthesis of Intermediate TE (Scheme 1, General Procedure EE)

}:N WO\ /_Q Fe, NH,Cl, EOH, NT‘E\:N' /\ N ﬂ@

------ N
Rwo\( Hz0, 80 °C R,O \/\W)\ N/

f\*\af/’)\NOz i )\f/é’\ Nz &

(0010417 A clean, dry 40 ml vial was charged with Intermediate ED (0.8 mmol, 1.0 eq.}, won
{308 mg, 8.0 mmol, 10 eq.}, ammonium chloride (415 mg, 8.0 mmol, 10 eq.), EtOH (6.0 mL),

and water (1.0 mL}. The mixture reaction was stirred at 90 °C for 1 h and checked for
compietion. The mixture was then filtered, while hot, on Celite, and the solid was washed with
EtOH. The filtrate was then evaporated, diluted with BCM (100 mL}, washed with saturated
sodium bicarbonate (2 x 100 mL) and brine (1 x 50 mL}, then dried over anhydrous sodium
sulfate, filtered, and concentrated under vacuum to afford mtermediate ¥E, which was purified by
flash chromatography on silica gel (MeOH/DCM).

Synthesis of 2-{2-{4-(2-(5,6-Dihydroimidazof i, 5-a fpyrazin-7(8Hj-vi)ethvl )phenyvi)-2H-1etrazol-

S-vii-4 S-dimerhoxyaniline (IE1} {Scheme 1)

Mo F N g
NN N M,
I\ g /m\> ) \—N/ ----- {\:‘f‘; \)Q‘N’I {)“\. a (\J
Med N/ MeCh_ S
ff\ Fe, NHLCl, BtOH, HoO )\(/ ......
MO G 90 °C MeC NH2

10010427 381 mg of Intermediate ¥D1 was used to synthesize 265 mg of the title compound

(74% yield) according to the General Procedure EE. 'H NMR {400 MHz, DMSO-de): 6 2.80 (1, 7
=72 Hz, 2H), 2.88 (t, J = 5.6 Hz, 2H), 2.95 (t, J= 7.4 Hz, 2H), 3.68 (s, 2H), 3.75 (5, 3H), 3.78
(s, 3H), 4.01 (t,.J = 5.6 Hz, 2H), 6.11 (5, 2H), 6.56 (s, 1H), 6.64 (d, /= 0.8 Hz, 1H), 7.51(d,J =
0.4 Hz, 1H), 7.53-7.58 {m, 3H), 8.09-8.12 (m, 2H); LC/MS (EST, m/z): 447 08 [M + HJ"
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Synthesis of 2-(2-(4-(2-(3,4-Dibvdro-2, 6-naphthyridin-2 (1 Hl-ylethyl phenylj-2H-tetrazol-3-yi -
4 S-dimethoxyvaniline (FE2) (Scheme )

=N 72 =N ==
NS N N=S 40N / ,
i M o N N- N
\NJ — Y \\ ; ‘“N’ —\:// N/r‘_(\\\\_ll/
MeO Ry Mel o N j/
Lo Fe, NH,Cl, EtOH, H0 \ﬂ

. d/ b |~
80 °C Mo N

o

(0010431 390 mg of Intermediate D2 was used to synthesize 221 mg of the title compound
(60% vield) according to the General Procedure EE. 'H NMR (400 MHz, CDCls): 6 2.83-2.85
{m, 4F1), 2.86-2.88 {m, 2H), 2.91-3.03 (m, 2H), 3.74 (s, ZH), 3.91 (s, 3H), 3.96 (s, 3H), 5.30 (bs,
2H), 6.36 (s, 1H), 7.04 (d, J= 4.0 Hz, 1H), 7.43 (d, J = 8.0 Hz, 2F), 7.71 (s, 1H), 8.09 (d, J = 8.0
Hz, 2H), 8.33 (s, 2H). LO/MS (ESL m2): 458.09 [M + HI"

Synthesis of 4-{Benzyloxy)-2-(2-{4-{2-{3,4-dibvdro-2, 6-naphthyridin-2( 1 Hi-ylethyl phenyl -2 H-

zefmzai~5~yi)v5nmefh(}xmnih'i'ze (AE3) (Scheme 1}

BnQ Bn
1 ----- Fe, NH,Cl, EIOH, H,O
NG
2 80 °C MeO”

\ i
,k.f N

(0010447 450 mg of Intermediate IB3 was used to synthesize 267 mg of the title compound
(63% vield) according to the General Procedure EE. 'H NMR (400 MHz, DMSO-de): § 2.80-
3.10 {m, 8H), 3.70-4.00 (m, 2H), 3.85 (s, 3H), 5.03 (5, 2H), 615 (bs, 1H), 6. 58 (s, 1H), 714 (d. J
=4 8Hz 1H), 737 (m, 4H), 7 48 (m, 2H), 7.59{(d, /=88 Hz 2H), 7.63 (5, 1H), 812 (d, /=84
Hz, 2H), 832 (d, J=52Hz 1H), 837 (s, 1H) LC/MS (ESL, m/z): 53419 M + HJ™.

Synthesis of 2-(2-(4-(2-(3,4-Ddibvdro-2, 7-naphthyridin-2 (1 Hi-ylethylphenyli-2H-tetrazol-5-yi)-
4, 5-dimethoxyaniline (F84) (Scheme 1)

Mo Y N
O 2O
MeDw S N MeO N N/
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[0010451 390 mg of Intermediate 14 was used to synthesize 236 mg of the title compound
{64% yield) according to the General Procedure EE. "H NMR (400 MHz, CD:0ODY. §3.32 (5,
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2H), 3.33-3.44 (m, 2F), 3.46-3.48 {m, 2H), 3.67-3.77 (m, 2H), 3.78-3.80 {m, 2FL), 4.00 (s, 3H),
4.02 (s, 3H), 4.65 (s, 2H), 7.27 (s, 1H), 7.75 (d, J = 8.0 Hz, 2F), 7.95 (s, 1H), 8.15 (d, /= 8.0 Hz,
1H), 8.29 (d, J= 8.0 Hz, 2F), 8.80 (d, J = 4.0 Hz, 1H), 8.95 (s, 1H). LC/MS (ESL m/z): 458.14
M+ HT

Synthesis of intermediate IF (Scheme 1 General Procedure FF)

[001046] To a sturred solution of acid (10 mmol, 1.0 eq.), 2,2’ -benzothiazolyl disulfide (3.65 g,
11 mmol, 1.1 eq.}), PPhs (2.88 g, 11 mmol, 1.1 eq.) in DCM {50 mL)} at room temperature, TEA
{1.36 mL, 10 mmol, 1 eq.) was added. The muxture was stirred overnight at room temperature.
Heptane (200 mL} was added and the solid formed was filtered, rinsed with acetone, and dried
under vacuum to afford the desired thioester which was used without further purification.
Syathesis of S-(Benzafd fthiazol-2-yl}4-oxo-4H-chromene-2-carbothioaie (TF1)

10010477 Using general procedure FF and chromone-2-carboxvlic acid (1.9 gl as the acid, 2.59 ¢
of the title compound was obtained {(76% yield).

Synithesis of S~(benzofd jthiazol-2-yijguinoline-3-carbothioate (FF2)

[001048] Using general procedure F¥F and quunobine-3-carboxyvlic acid {1.73 g) as the acid, 2.34
g of the title compound was obtained {73% yield).

Synthesis of S-{Benzofdfthiazol-2-yl) quinoxaline-2-carbothioate (TF3)

0010497 Using general procedure FF and quinoxahne-2-carboxylic acid (1.74 g} as the acid,
2.07 g of the title compound was obtained (64% vield}.

Synthesis of S-(benzo{djthiazol-2-yl} 9-0x0-9, 1 0-dilivdroacridine-4-carbothioate (§F4)

S
g Ne—r?” 7N
@a\?y ‘s%{;@ =
. O
o

NH
/‘/ \ N >
PPhy, TEA, DCM ) et 7
S/\

0010507 Using general procedure FF and 9-0x0-9,10-dihydroacridine-4-carboxylic acid (2.39 g}
as the acid, 7.2 g of the title compound was obtamned (70% yield).

Synthesis of S-(Benzofd [thiazol-2-yl) 7-methvi-d4-oxo-4H-chromene-2-carbothioate (FF3)
10010517 Using general procedure F¥ and 7-methyl chromone-2-carboxylic acid (2.04 g} as the
actd, 4 41 g of the title compound was obtained (83% yield).

Svuthesis of S-(Benzofd fthiazol-2-y1) 4-oxo-6-(pyridin-3-yl)-4H-chromene-2-carbothioare (IF6)
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[001052] Using general procedure FF and A23 (0,45 g) as the acid, 0.52 g of the title compound
was obtained {74% yield). 'H NMR (400 MHz, DMSO-de): 6 6.96 (s, 1H), 7.42-7.56 (i, 3H),
7.86(d, J = 12.0 Hz, 1H), 7.94 (d, J = 8.0 Hz, 1H), 8.06 (d, J = 8.0 Hz, 1H), 819-8.30 (m, 3H),
8.63 (d,.J ~ 4.0 Hz, 1H), 8.98 (d, J — 8.0 Hz, 1H). LC/MS (ESL m/z): 417.22 [M + H]".
[0010531 {-(2-Hydroxy-3-(pyridin-3-yl)phenyljethan-i-one (A11). A clean, dry 40 mL vial was
charged with 1-{S-bromo-2-hydroxyphenvhethan-1-one (1.0 g, 4 65 mmol), pyridin-3-ylboronic
actd {(0.85 g, 6.97 mmol}, Pd{PPhi)a (0.24 g, 0.23 mmol), NaxCOs (1.48 g, 14 04 mmol), water {6
mb} and DME (18 mL), and the mixture was purged with argon for 2 min The reaction mixture
was stirred at 95 °C for 5 h. Upon completion {monitored by LC/MS), the muxture was diluted
with ethyl acetate (100 mk.) and washed with water {100 ml} and brine (100 mL}. The orgarc
laver was separated, dried (Nax50s), and concentrated under reduced pressure to atford the crude
residue, which was purified by flash columun chromatography ov silica gel (0-100% #-
heptane/ethyl acetate) to afford A1 (0.75 g, 76%). 'H NMR (400 MHz, DMSO-ds): 6 2.75 (s,
3H), 7.09 (d, J = 8.0 He, 1H), 7.46-7.49 (m, 1H), 7.89 (d, J = 4.0 Hz, 111}, 8.05-8.11 (m, 1H),
817¢d,J — 4.0z 1H), 8.55(d,J — 4.0 Hz, 1H), 8.93 (d, J — 4.0 Hz, 1F), 12.01 (s, 1H),
LO/MS (ESE, /2y 21422 M+ H]™

[001054] 4-Oxo-6-{pyridin-3-yi}-4H-chromene-2-carboxylic acid (412). A clean, dry 40 mL vial
was charged with AYY (0.7 g, 3.28 mmol}, diethyl oxalate (1.43 g, 9.84 mmol}, a solution of
NaOMe in MeQOH (0.25 mL, 6.56 mmol, 25% w/w} and dioxane {5 mL). The resulting solution
was stirred at 120 °C for 12 b, Then, an aqueous solution of HC1 (1.48 mL, 50.84 mmol, 6 M)
was added to the reaction mixture and stirring was continued at 80 °C for angther 12 h. Upon
completion (monitored by LU/MS), the solid formed was filtered, washed with water, dried
under reduced pressure, washed with DCM, and dried under reduced pressure to afford A12 {0.5
2, 57%). 'H NMR (400 MHz, DMSO-ds): § 6.96 (s, 1H}, 7.92(d, J = 8.0 Hz, 1H}, 8.06-8.08 {m,
1H), 8.09 (s, 1H), 8.45 (s, 1H), 8.89 (d, J ~ 4.0 Hz, 2H), 9.35 (s, 1H). LC/MS (ESL m/z): 268.17
™M+ H",

Svarhesis of S-(Benzofd fthiazol-2-vi) 6-(1H-imidazol-1-yii-4-oxo-4H-chromene-2-carbothioate
(IF7)

[001085] Using general procedure FF and A14 (0.4 g) as the acid, 0.49 ¢ of the title compound
was obtained (77% vield). 'H NMR (400 MHz, DMSQO-ds). § 6.93 (s, 1H), 7.31 (s, 1H), 7.42-7.5
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(m, 4H), 7.94 (d, J = 8.0 Hz, 2H), 8.07 (d, J = 8.0 Hz, 2H), 8.21-8.23 (m, 1H). LC/MS (ESL,
m/zy 40631 [M + HY™

[001056] {-(2-Hydroxy-5-(1 H-imidazol-1-yliphenyljethan-i-one (A13). A clean, dry 40 mL vial
was charged with 1-{2-hydroxy-S-iodophenyljethan-1-one (1.0 g, 3.81 mmol}, imidazole (0.39 ¢,
5.72 mmol}, Cul (0.073 g, 6.38 mmol), 4,7-dimethoxy-1,10-phenanthroline (0.1 g, 0.42 mmol),
anhydrous Ko2COs (1.58 g, 11.44 mmol} and DMSO (10 mL). The reaction mixture was purged
with argon for 2 min and stirred overnight at 100 °C. Upon completion (monitored by LT/MS),
the mixture was filtered, diluted with ethyl acetate (50 mL), and washed with water {(2x 50 mL)
followed by brine (50 mL). The organic layer was separated, dried (Na:xS0Os), and concentrated
under reduced pressure to afford A13 (0.65 g, 84%) which was used without further purification.
TH NMR (400 Mz, DMSO-ds): 6 2.53 (s, 3H), 6.33 (s, 1HL), 6.97-7.06 (m, 2H), 7.33 (s, 170,
7.46 (s, 1H), 7.78 (s, 1HI), 11.95 (5, 1H). LO/MS (EST, mz): 203,10 [M + H]"

[001057] 6-( I H-Imidazol-I~-yl}-d-oxo-4H -chromene-2-carboxylic acid (414). A clean, dry 40
ml, vial was charged with A13 (0.6 g, 2.97 mmol), diethyl oxalate {(1.30 g, 8.91 romol), a
solution of NaOMe in MeOH (0.11 ml., 5.94 mmol, 25% w/w) and dioxane (7 mL). The
resulting sohution was stired at 120 °C for 12 h. Then, an aqueous solution of HCl (1.4 mL, 46.0
mmol, 6 M) was added to the reaction mixture and the stirring was contineed at 80 °C for
another 12 h. Upon completion (momntored by LC/MS), the solid formed was filtered, washed
with water, dried under reduced pressure, washed with DCM, and dried under reduced pressure
to afford A14 (0.42 g, 55%). 'H NMR (400 MHz, DMSO-de). § 6.99 (s, 1H), 7.90-8.11 (m, 3H),
831(d,J ~ 8.0 Hz, 1H), 8.41 (s, 1H), 8.47 (s, 1H), 9.77 (bs, 1H). LC/MS (ESL m/z). 257.13 [M
+H"

Synthesis of S-{benzofd [thiazol-2-yii 4-(pyridin-4-yl}benzothioate ({¥8)

[001058] Using general procedure FF and 4-(pyridin-4-y1} benzoic acid (0.6 ¢) as the acid, 0.77
g of the title compound was obtained (73% vield). 'H NMR (400 MHz, DMSO-ds): 6 7.76 (d, J
- 4.0 Hz, 3H), 7.92(d, J ~ 8.0 Hz, 3H), 8.06(d, J ~ 8.0 Hz, 3H), 8.68 (d, J ~ 4.0 Hz, 3H).
LC/MS (BSL, m/z): 34921 [M + HY.

Synthesis of S-(Benzofd fthiazol-2-y1) 4-(pyridin-3-vi)benzothioate (FF8)

10010597 Using general procedure F¥ and 4-(pyridin-3-yl)benzoic acid (0.6 gy as theacid, 0.72 g
of the title compound was obtained (69% yield). 'H NMR (400 MHz, DMSO-ds): 6 7.43-7.55
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(m, 3H), 7.86 (d, J =~ 12.0 Hz, ZH), 7.94 (d, J = 8.0 Hz, 2H), 8.05-8.17 {m, 45), 8.62 (d, J = 4.0
Hz, 1H), 8.96 (s, 1), LO/MS (ESL m/z): 349.23 [M + HI™

Synthesis of S-(Renzofd fihiazol-2-yi) 4-{ 1 H-imidazol-1-vi)benzothioate (FF18)

[001060] Using general procedure F¥ and 4-(1 H-imidazol-1-vi) benzoic acid (0.7 g} as the acid,
0.82 g of the title compound was obtained (65% vield). 'H NMR (400 MHz, DMSO-ds): 6 7.15
(d,.J = 16.0 Hz, 1H), 7.42-7.55 (m, 2H), 7.79-7.96 (m, 45}, 8.05 (d, /= 8.0 Hz, 2H), 8.26 (d, ] ~
8.0 Hz, 1H), 8.37 (s, 1H). LC/MS (ESL m/z): 338.13 [M + H]"

Svnthesis of Compounds of the Instant Disclosure {(Scheme I General Procedure GG)

\N-- R1 ) N I
= N" -::::;/ N ¥ - iF \\\ﬁ\\\/ AN—
Y. \\ N LA
X fy
M N, e BOM .
X o R

(0010617 A clean, dry 40 mi. vial was charged with Intermediate IR (0.3 mmol, 1.0 eq.},
Intermediate IF (0.4 mmol, 1.3 eq.}, and DCM (10 mL). The reaction mixture was stirred at
room temperature for 3 h, and upon reaction completion, the mixture was ¢concentrated under
vacuum and purified by flash chromatography on silica gel (MeOH/DUM) to give the
compounds of the instant disclosure.

Synthesis of Intermediate IH (Scheme 2; General Procedure HH)
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(0010621 A clean, dry 40 mb vial was charged with bromide ¥x (3.2 mmol, 1.0 eq.}, imidazole

“Boo

(327 mg, 4.8 mmol, 1.5 eq.}, copper iodide (61 mg, 0.32 mmol, 0.1 eq.}, 4,7-dimethoxy-1,10-
phenanthroline (85 mg, 0.35 mmol, 0.11 eq )}, potassium carbonate (1.33 g, 9.6 mmol, 3.0 eq.),
and DMSO (10 mL) under nitrogen. The reaction mixture was stirred at 100 °C overnight.
Upon completion, the reaction mixture was diluted with water (30 mL} and extracted with
EtCAc (100 mL). The organic layer was then washed with brine (2 x 50 mL), dried over
anbydrous sulfate, and concentrated under vacuum to give Intermediate TH, which was used

without further purification.
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Synthesis of tert-Butyl 6-(iH-imidazol-1-yi)-3 4-dihvdroisoquinoline-2(1 H)-carboxylate (TH1)
(Scheme 2)
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[001063] 998 mg of rer-butyl 6-bromo-3,4-dihydrotsoquinoline-2{ 1 H}~carboxylate (EG1) was
used to synthesize 839 mg ot the title compound (88% yield) according to the General Procedure
HH. 'H NMR (400 MHz, CD:0ODY: 4 1.52 (s, 9H), 3.27 (t, J=12.0Hz, 2H), 3.58 (1, /= 12.0 Hz,
2H), 4.51 (s, 2H), 7.54-7.56 (m, 1H), 7.68-7.73 {m, ZH), 782 (s, TH), .13 (s, 1H), 9.55 (5, 1H).
LC/MS (EST, m/z): 300.09 [M + HY

Synthesis of tert-Buiyl 7-(IH-imidazoi-1-yl}-3 4-dilhydroisoquinoline-2(1 H)-carboxylate (T1H2)
(Scheme 2)
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[001064] 998 mg of rers-butyl 7-bromo-3,4-dihydroisoquinoline-2{1H}-carboxylate (G2) was

used to synthesize 805 mg of the title compound (84% vield) according to the General Procedure
HH. 'H NMR (400 MHz, DMSO-ds): 5 1.43 (s, 9H), 2.81 {t, /= 12.0Hz, ZH), 3.55(t, J=12.0
Hz, ZH), 4.51 (s, 2H), 7.09 (s, 1H), 7.29 (d, J = 8.0 Hz, 1H), 7.44-7.46 (m, 2H), 7.70 (s, 1H),
8.21 (s, 1H). LC/MS (ESE, mz): 300.09 [M + H]"

Synirhesis of Tntermediate ¥ (Scheme 2; General Procedure i1}

NEN TFA, DCM N
L N | L N
Ry N. S/ S NHTFA
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[0010657 A clean, dry 40 mL vial was charged with intermediate IH (2.6 mmol, 1.0eq }anda

mixture of TFA and DCM (1: 2 v/v, 6.0 mL}. The reaction nuxture was stirred at room
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temperature for 5 h. The solution was then diluted with MeOH (50 mL} and concentrated under
vacuum to afford intermediate H, which was used without further purification.

Synthesis of 6-(1H-Imidazol-1-yi)-1 2 3 4-tetrahydroisoquinoline friffuoroaceiate (¥f1) (Scheme
2

e
N
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g ’N“BQC TEA, DCM %/N\:‘{;\\ﬁ/\}
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[001066] 777 mg of Intermediate TH1 was used to synthesize 758 mg of the title compound
{93% vield) according to the General Procedure 1L
Symnthesis of 7-{1H-imidazol-i-yl)-1 2 3 4-tetrahvdroisoquinoline trifluoroacetate (H12) (Scheme

)

TFA, DCM

(0010671 777 g of Intermediate TH2 was used to synthesize 770 mg of the title compound
{95% vield) according to the General Procedure L

Synthesis of Intermediate 1F (Scheme 2; Geaneral Procedure 33}

Br.. Ry =2
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[001068] A clean, dry 40 mb vial was charged with Intermediate H {Z.4 mmol, 1.0 eq.}, 1-(2-
bromosthyli-d-nitrobenzene (552 mg, 2.4 mmol, 1.0 eq.}, anhydrous potassium carbonate {1.00
g, 7.2 mmol, 3.0 eq.}, and MeUN (20 mL} The reaction mixture was heated at 80 °C and stirred
overnight. The mixture was difuted with DCM (150 mL} and washed with water (2 x 100 mL)
and brine (2 x 50 mL}. The organic layer was separated, dried over anhvdrous NaxSOu, filtered,
and concentrated under vacuum. The residue was then purified by flash chromatography on
sifica gel (MeOH/DCM) to afford Intermediate 4J.

Symnthesis  of  O-{1H-Imidazol-1-yl)-2-(4-nitrophenethyl)-1,2, 3, 4-terrahvdroisoguinoline (131}

(Scheme 2)
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(0010697 751 mg of Intermediate ¥ was used to synthesize 429 mg of the title compound (51%
yield} according to the General Procedure JJ. 'H NMR (400 MHz, DMSO-ds): § 2.70-2.75 {m,
4H), 2.82-2.91 {m, 4H), 3.62 (s, ZH), 6.58(d, /=80 Hz, 2H}, 722 (d, /=80 Hz 2H), 725 (s,
1H), 7.29 (s, 1H), 7.36-7.39 (m, 2H), 7.69 (s, 1H), 8. 19 (s, 1H) LOC/MS (ESI, mzy: 34911 M+
HI™

Synthesis  of  7-{IH-imidazol-1-yl)-2-(4-nirvrophenethyl)-1, 2,3, 4-tetrahydroisoquinoline  (§132)
{Schenie 2)

N
&
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[001070] 751 mg of Intermediate Y12 was used to synthesize 403 mg of the tutle compound {(48%
yield) according to the General Procedure JJ. TH NMR (400 MHz, CDChY: & 2.84-2.87 (o, 4H),
2.97-3.06(m, 4H), 3.75 (5, 2H), 7.16-7.20 {m, 4H), 7.26 (s, 1H), 741 (d, /=120 H=z, 2H), 7.83
{s, 1H}, 8.16{d, J= 8.0 Hz, 2H). LO/MS (ES], m/z) 349.08 [M + HJ"

Synthesis of Intermediaie IK (Scheme 2; General Procedure XK
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[001071] To a clean, dry hvdrogenation flask were added Intermediate 1F (1.0 mmol, 1.0 eq),
10% palladium on activated carbon {33 rog, 0.05 mmol Pd, 0.05 eq.), and MeOH (25 mal}. The
flask was then charged with hydrogen at 50 psi and shook for 3 b The reaction mixture was then
filtered on Celite and concentrated under vacoum to afford Intermediate 1K, which was used
without further purification.

Synthesis  of  4-{2-(6-(1H-Imidazol-1-yi)-3,4-dilbydroisoguinolin-2(1 Hi-yiethylianiline (1K1}
(Scheme 2)
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(0010721 348 mg of Intermediate ¥31 was used to synthesize 267 mg of the title compound (84%
yield) according to the General Procedure KX, 'H NMR (400 MHz, DMSO-ds}: 6 2.61-2.66 (m,
4H), 2.70 ¢t, J = 12.0 Hz, 2F), 2.85 (1, J= 12.0 Hz, 2FD), 3.63 (s, 2FD), 4.83 (s, 2H), 6.48 (d, /=
8.0 Hz, 21, 6.89 (d, /= 8.0 Hz, 2H), 7.08 (s, 1H), 7.18(d, J= 8.0 Hz, 1H), 7.37-7.39 (m, 2H),
7.69 (s, 110}, 8.19 (s, 1H). LO/MS (ESL m/z): 319,18 [M + H™

Synthesis  of  4-(2-(7-(1H-Imidazol-1-vi)-3 4-dihvdroisoquinolin-2{ | H)-yljethyljaniline  (IK2}

{Scheme 2)
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[001073] 348 mg of Intermediate 132 was used to synthesize 251 mg of the title compound (79%
yield) according to the General Procedure KK "H NMR (400 MHz, CDCl): § 2.74-2.78 (m,
ZH), 2.81-2.86 (m, 4H), 2.98 (t, J = 12.0 Hz, 2H), 3.60 (bs, 2H), 3.75 (s, ZH), 6.65 (d, J = 8.0 Hz,
2H), 7.04 {d, J = 8.0 Hz, 2H), 7.16 (s, 3H), 7.20 (s, TH), 7.28 (s, 1F), 7.83 (s, 1H). LO/MS (ESL,
m/zy 31922 [M + HI™

Synthesis of Intermediaie IL (Scheme 2, General Procedure LL)
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[001074] A clean, dry 40 mL vial was charged with Intermediate B {0.75 mmol, 1.0 eq.},
sodium nitrite (64 mg, 0.92 mmol, 1.23 eq.}), HoO (1.2 mL}, and EtOH (2.4 mL). The mixture
was vortexed and cooled below 0 °C. 36% HCI(0.20 mL) was then added to the mixture, and
the mixture was vigorously stirred for about 5 min. In another clean, dry 40 mL vial,
Intermediate EC {0.75 mmol, 1.0 eq} was dissolved m pyridine (4.0 mL}, and this solution was
eradually added to the vial containing intermediate I, The mixture was then stirred at room
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temperature overnight, and upon completion, the mixtore diluted with DOM (100 mL), and
washed with water and brine (2 x 50 mL}, then dried over anhydrous NaxSQq, filtered, and
concentrated under vacuum to afford L, which was used without further purification.

Synthesis of 2-(4-(5-{4,3-Dimethoxy-2-nitrophenvl)-2H-tetrazol-2-ylphenethyli-6-( 1 H-imidazol-
1-ylj-1,2 3 d-tetrahydroisoquinoline (IL1)

=N
N
o y
oo~ MEI 7
CU\IE/ Sy N Ry r
i i N~
Fe=N A AR N N
';'\/N/ A el NG ¢ f 1
=5 . 2
s r§ 7 1 Nogg 7
- / N
R e \“'N\, ¥
1K NaNO,, HCL EIOH, »—5%,“0) w1
Ho0, Pyriding M0 _,'/, *
I

el
[0010757 239 mg of Intermediate IK1 and 236 mg of Intermediate 1CT were used to synthesize
278 g of the title compound (67% vield) according to the General Procedure LL. 'H NMR
(400 Mz, DMSG-de): ¢ 3.15-3.29 (m, 4H), 3.38-3.46 (m, SH), 3.95 (s, 6H), 436 (s, 1H), 7.17
{s, 1H}, 734 (d, /=80 Hz, 1H), 7.46 (s, 1H), 7.55-7.59 {m, 2H), 7.64 (d, J= 8.0 Hz, 2H}, 7.76
(d, J= 8.0 Hz, ZH), 8.09(d, /= 8.0 Hz, ZH), 8.38 (s, 1H). LU/MS (ESL m2): 553 18 [M + H|™
Svnthesis of 2-(4-(5-(4,5-Dimethoxy-2-nitrophenyi)-2H-tetrazol-2-yliphenethyvli-7-( 1 H-imidazol-
1-yli-1,2 3 4-tetrahydroisoquinoline (1L2)
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(0010761 239 rog of Intermediate TK1 and 236 myg of Interroediate 1T were used to syuthesize
253 mg of the title compound (61% yield) according to the General Procedure LL. 'H NMR (400
MHz, DMSO-ds): ¢ 3.13-3.30 (m, 4H), 3.37-3.45 (m, SH), 3.95 (s, 6H), 4.36 (s, 1H), 7.10 (s,

1H), 7.35-4.44 (m, 2H), 7.55-7.61 {m, 2H), 7.62 {d, /= 8.0 Hz, 2H), 7.74 (d, J = 8.0 Hz, 2H),
809 (d, J=8.0Hz, 2H), 842 (s, 1H), LO/MS {EX], mz) 553.20 [M -+ HJ".

Synthesis of Intermediaie IM (Scheme 2 General Procedure BIM)
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[0010771 A clean, dry 40 mL vial was charged with Intermediate EL (¢4 mmol, 1.0 eq.), wron
{154 mg, 4.0 mmol, 10 eq.}, ammonium chloride (208 mg, 4.0 mmol, 10 eq.), EtOH (6.0 mL),
and water (1.0 mL}. The mixture reaction was stirred at 90 °C for 1 h and checked for
compietion. The mixture was then filtered, while hot, on Celite, and the sohid was washed with
EtOH. The filtrate was then evaporated, diluted with DCM (75 mL), washed with saturated
sodium bicarbonate (2 x 50 mL) and brine {1 x 50 mL)}, then dried over anhydrous sodium
sulfate, filtered, and concentrated under vacuum. The residue was purified by flash
chromatography on silica gel (MeOH/DCM} to afford intermediate ¥M
Synthesis of 2~{2~{4-{2-(6~{ 1 H-Tnidazol-1-y1)-3, 4-dihydroisoquinolin-2( 1 Hj-yeihvllphenyl}-2H-
tetvazol-3-yij-4 S-dimethoxyaniline (FM1)

- i
s N 4
{/;\H/N\{/ - i
Y
e \i\fj /A\\:/‘\/N\/
i N o os?
o N Fe, NHClL EtOH, H0 NN
NT ¢ e \7::'1\"
' R 80°C - -
o / NH,
'F'—\Ef’NOZ o0~y #
i e”)"\? i I"
! MeQ
e

[001078] 221 mg of Intermediate IL.1 was used to synthesize 92 mg of the title compound {(44%
yield) according to the General Procedure MM, 'H NMR (400 MHz, CDCh): § 2.85-2.89 (m,
4HD), 2.99-3.03 (m, 45, 3.78 (s, ZH), 3.91 (s, 3H), 3.94 (s, 3H), 5.31 (s, 2H), 7.16-7.20 (m, 4H),
7.26-7.28 (m, ZH), 7.45 (d, /= 8.0 Hz, 2H), 7.72 (s, 1H), 7.84 (s, 1H), 8.10 (d, J = 8.0 Hz, 2H).
LC/MS (ESL m/z): 523.09 [M + HT".

Synthesis of 2~{2~{4-{2-(7-{ 1 H-Tnvidazol-1-y1)-3, 4-dihydroisoquinolin-2( { Hj-yeihvllphenyl}-2H-

tetvazol-3-yij-4 S-dimethoxyaniline (FM2)
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[0010791 221 mg of Intermediate 1.2 was used to synthesize 101 mg of the title compound
{4%% yield) according to the General Procedure MM, 'H NMR (400 MHz, CDCh): 8 2.88 (s,
4H), 3.01 ¢s, 4H), 3.78 (s, 2H), 3.92 (s, 6H), 5.32 (bs, 2H), 7.17-7.20 {m, 4H), 7.28 (s, 2H), 7.46
(d,J= 4.0 Hz, 2H), 7.72 (s, 1H), 7.84 (s, 1H), 810 (d, J= 8.0 Hz, 2H). LC/MS (ESL, m/2).
$23.10 M + HI"

Svnthesis of Compounds of the Present Disclosure (Scheme 2; General Procedure NN)
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[001080] A clean, dry 40 mL vial was charged with Intermediate M (015 mamol, 1.0 eq.),
Intermediate BFY (0.2 mmol, 1.33 eq ), and DCM (8.0 mL). The reaction muxture was stirred at
room temperature for 3 h, and upon reaction completion, the mixture was concenirated under
vacuum and purified by flash chromatography on silica gel (MeOH/DCM) to give the
compounds of the present disclosure.

Synthesis of 6-Methoxy-2-(4-nitrophenethyl)-1, 2,3, 4-tetrabvdroisoguinolin-7-of (§N} (Scheme 3}

OHC/\@
OH
NH
HO

NaHB{QAc);, HOAC,
(0010817 A round-bottom tlask was charged with 6-methoxy-1,2,3 4-tetrahy droisoquinolin-7-ol

DCM, DMF

(2.95 g, 165 mmol, 1.0 eq.), 2-{(d-nitrophenyDacetaldehyde (2.99 ¢, 181 mmol, 1.1 eq.), and
50% DCM/DME (60 md). A drop of HOA¢ was added to the reaction muxture, and the muxture
was stirred at room teroperature for 4 h. Sodwm triacetoxyborohydride (10.4 g, 49.5 munol, 3
eq) was then added to the muxture, and the mixture was stirred at room temperature overnight.
The product was precipitated by adding DCM (300 mL) to the muxture. Filtration, and drying of
resulting sohd under vacuum atforded 2.64 g of Intermediate IN (49% yield).
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Synthesis of 2-(1 H-Imidazol-1-vi)ethyl 4-methylbenzenesulfonate (30 (Scheme 3

; TsCh TEA, DCM
N‘:;\ ~~~OH ' : N,;;\\ OTs
S o
Sy k::::/
10

[0010821 A round-bottom flask was charged with 2-(1 H-imidazol-1-yethan-1-01 (1.02 ¢, 9.1
mmol, 1.0 eq. ), p-toluenesulfonyi chloride (1.91 g, 10 mmol, 1.1 eq.}, and DCM (20 mL}. TEA
(2.54 mL, 18.2 mmol, 2.0 eq.) was added to the reaction mixture at 0 °C, and the reaction
mixture was stirred overnight The mixture was then diluted with DCM (100 mL), washed with
saturated sodium bicarbonate (2 x 100 mL} and brine (50 mb)}, dried using anhydrous sodium
sulfate, filtered, and concentrated under vacuum to give 1.58 ¢ of Intermediate 10 (65% yield),

which was used without further purification.

Synrhesis of 7-(2-( I H-Imidazol-I-vi)ethaxy)-6-methoxy-2~{4-nitrophencthyi)-1,2, 3,4-
tetrabyvdroisoguinoline (IP) (Scheme 3)
SN
_____ OH N /OTs N
SN T e N o i
0N/ I OMe = e e
— NNy 4 y 7N
L/ o~ m OMe
N K,CO3, MeGN, 80°C N

[0010831 A round-bottom flask was charged with Intermediate IN (1.0 g, 3.0 mmol, 1.0 eq.),
Intermediate B (811 mg, 3.0 mmol, 1.0 eq.}, anhydrous potassium carbonate (2.1 g, 15.0 mmol,
3.0 eq.}, and MeCUN (20 mL). The reaction mixture was heated at 80 °C and stirred overmght.
The muxture was diluted with DCM (150 mL) and washed with water {2 x 100 mL) and brine (2
x 50 mL). The orgame layer was separated, dried over anhydrous NaxSQs, filtered, and
concentrated under vacuum. The residue was then purified by reverse-phase HPLC {0.1% TFA
in water/MeCUN) to afford 750 mg of Intermediate IP (58% yield).

Synthesis  of  4-(2-(7-(2-(1H-Imidazol-I-vi)ethoxy)-6-methoxy-3, 4-dihvdroisoquinolin-2¢( 1 H}-

vijedhiyljaniline (J{}) (Scheme 3}
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[001084] To a clean, dry hvdrogenation flask were added Intermediate 1P (717 mg, 1.7 mmol,
1.0 eq.}, 10% paliadium on activated carbon {90 mg, 0.085 mmol Pd, 6.05 eq.), and MeGH (30
mb). 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 ender vacuum to afford 566 mg of
Intermediate I (85% vield), which was used without further purification.

Svnthesis of 7-(2-(1H-Imidazol-1-yljethoxy)-2-(4-(3-(4, 5-dimethoxy-2-nitrophenyl}- 2H-tetrazol-

2-yliphenethyl)-6-methoxy-1,2, 3, 4-1etrahydroisoquinoline (IR} (Scheme 3)
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[001085] A clean, dry 40 mL vial was charged with Intermediate BQ (549 mg, 1 4 mmol, 1.0
eq.), sodium nitrite (120 mg, 1.87 mmol, 1.23 eq.), HoO (1.8 ml)}, and E1OH (3.6 mL). The
mixture was vortexed and cooled below 0 °C. 36% HCI (0.40 ml.) was then added to the
mixture, and the mixture was vigorously stirred for about 5 min. In another clean, dry 40 mL
vial, Intermediate IC (441 mg, 1.4 mmol, 1.0 eq} was dissolved i pyridime (7.0 mL), and this
sofution was gradeally added to the vial contaming mtermediate 3. The mixture was then
stirred at room temperature overnight, and upon completion, the mixture diluted with DCM (100
mkb}, and washed with water and brine {2 x 50 mL}, then dried over anhvdrous Na:SOy4, filtered,
and concentrated under vacuum, and purified by reverse-phase HPLC (0.1% TFA in
water/MeCUN} to afford 210 mg of intermediate IR (24 % yield).

Symnthesis  of  2-(2-(4-(2-(7-(2-{ I H-Imidazol- I-yllethoxy}-G-methoxy-3, 4-dilydroisoquinolin-
201 H)-yijethylphenvij-2H-tetrazol-5-yii-4, 5-dimethoxyaniline (£8) (Scheme 3)
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[001086] To a clean, dry hydrogenation flask were added Intermediate IR (188 myg, 0.3 mmol,

1.0 eq.}, 10% paliadium on activated carbon (32 mg, 0.03 mmeol Pd, 0.1 eq.), and MeOH (15
221
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mb). The flask was then charged with hydrogen at 50 psi and shook for 3 h. The reaction
mixture was then filtered on Celite, concentraied under vacuvum, and the residue obtained was
purified by reverse-phase HPLC {0.1% TFA n water/MeCN) to afford 140 mg of intermediate
18 (78% yield).

Synthesis of N-(3-({H-Imidazoi-1-vi)benzyl)-2-(4-nitrophenyljethan-i-amine  trifluoroacetate
(]7) (Scheme 4)

Y
OHC N..g =
Ny NNHHCE 1) S, DOM, TEA "/\\\7/\”53“ Tea NTR
/K//J ; y { ' b M
O, 2) NaBH(OAC);, ON" e had
HOA: 4l

[0010871 A clean, dry 40 mi. vial was charged with 2-(4-nitrophenylethan-1-amine
hydrochlonide (1.01 g, 5.0 mol, 1.0 eq.), 3-(1 H-imdazol-1-yhbenzaldehyde (860 mg, 5.0
mmol, 1.0 eq), BCM (12 mL), and TEA (2.75 mi., 20.0 mmol, 4.0 eq.}. The nuxture was stirred
at room temperature for 3 h. To the mixture, were added HOAc¢ (1 .44 mL, 25.0 mmol, 5.0 eq)
followed by sodium triacetoxyborohydride €3.17 g, 15 mmol, 3.0 eq.), and the mixture was
stirred for 2 b unti reaction completion. The mixture was quenched with MeQOH, concentrated
under vacuum, and purified by reverse phase HPLC (0.1 TFA in water/Me(UN) to afford 2.01 g
of Intermediate T as a TFA salt (92% yield).

Synthesis of  N-{3-(iH-Imidazol-i-vi}benzyl}-N-({ I-methvi- i H-indazol-5-yljmethvi)-2-(4-
nitrophenyljethan-i-amine (¥U) (Scheme 4)

(RN
r’\ %ﬁ Y

e \ :’/\\/'L\
e N \ — [} an
i \/\/W L\\,N 1} &ro . DCM, TEA m.\‘ L}N
O ¥ 2)NaBH(OAc),  OaN™ N2 7
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N~N
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[O01088] A clean, dry 40 mL vial was charged with the secondary amine IT (1.96 g, 4.5 mmol,
1.0 eq.}, I-methyl-1H-indazole-5-carbaldehyde (860 mg, 5.0 mmol, 1.0 eq.}, DCM {25 mL), and
TEA (2.50 mL, 18.0 mumol, 4.0 eq.). The mixture was stirred at room temperature for 3 b To
the mixture, were added HOAc (1.30 ml, 22.5 muuol, 5.0 eqg) followed by sodium

triacetoxyborohydride (2.85 g, 13.5 munol, 3.0 eq.), and the muxture was stured for 3 b until
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reaction completion. The mixture was quenched with MeGH, difuted with DCM (150 mbL),

washed with saturated sodinm bicarbonate (2 x 100 mb) and brine (50 mL}, dried over

anhydrous sodium sulfate, filtered, and concentrated under vacuum. The residue obtained was

purified by flash chromatography on silica gel (EtOAc/Heptane} to afford 1.26 ¢ of Intermediate
B (60% vield).

Svuthesis  of  N-methyl-N-((1-methyl-i H-indazol-5-ymethyi)-2-(4-nitrophenyllethan- 1 -amine

(£V} (Scheme 4)

N
SN
’ % i"'\r:\j\
7N Ho ) CHO, DME, TEA f’\/‘
i i N N '\\,i\{i
QzN/\\;:QI L) Nc‘.BH’OAC}b Q N/L//
HOAC

[0010897 A clean, drv 40 mL vial was charged with N-methvi-2-{4-nitrophenyljethan-1-amine
{500 mg, 2.77 mmol, 1.0 eq), I-methyl-1 H-indazole-S-carbaldehyde (450 myg, 2.77 mmol, 1.0
eq.), DMFEF (15 mlL), and TEA (1.0 mL, 694 mmol, 2.5 eq.). The rxture was stured at room
temperature for 3 h. To the nuxture, were added HOAc (0.50 mL, 8 31 mmol, 3.0 eq.) followed
by sodium triacetoxyborohydride (1.76 g, 8.31 muuol, 3.0 eq ) and stirring continued overnight at
room temperature. Upon completion of the reaction, the reaction mixture was quenched with
Me(OH, diluted with DCM (150 rul), and washed with water (2 x 100 mL} and brine (2 x 50
mi.). The organic layer was dried over NaxSQs, filtered, and concentrated to afford the crude
product which was then purified by flash chromatography on silica gel (MeOH/DCM} to afford
420 mg of Intermediate IV (47% yield).

Synthesis of Intermediate IW (Scheme 4; General Procedure OO

i

Hs, 10% Pd/C N
Worly — e -

¢ MeOH or ¢

DR
MeGH/THF (1:1) HZN’J\:ﬂ Y
10010907 To a clean, dry hydrogenation flask were added Intermediate U or Intermediate IV
{1.2-2.0 mmol, 1.0 eq.}, 10% palladium on activated carbon (64-106 mg, 0.06-0.10 mmol Pd,
0.05 eq.}, and either MeOH or 1.1 MeOH/THF (50 mL). The flask was then charged with

hydrogen at 50 pst and shook for 3-5 h. The reaction mixture wags then filtered on Celite and
o <
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concentraied under vacuum to afford Intermediate I'W, which was used without further

pusification.
Synthesis of 4-02-((3-(1 H-Imidazol-1-vl)benzyl)((I-methyl-{ H-indazol-5-
vimethylaminojethylaniline (AW1) (Scheme 4}
/::!'\5 ':::f\f
,:=&/N\\ /:"g/N\
,/Q/_b N }
S .
P NN Hy 10%PYC ,(:7/\" )
QzN e N g -
fj\i " MaOH - ; W1
A N )
N7 N
L\\\J‘N L\\‘f "

(0010911 932 mg of Intermediate IU was hydrogenated in MeOH using 106 mg P/C to afford
823 mg of the title compound {94% yield) according to the General Procedure 0

Synthesis of 4-(2-(Medwl((i-methvl- I H-indazol-3-yljmethviiaminajethylianiline (B2) (Scheme
4}

i

r=N
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[0010921 400 mg of Intermediate IV was hydrogenated 1n 1.1 MeOH/THF using 63 mg Pd/C to
afford 320 mg of the title compound (91% yield) according to the General Procedure Q0.

Syathesis of Intermediate IX (Scheme 4; Geaneral Procedure PP)

e e F=N
X X mg\l r{”g/f\“\
B % R e h
- g o

FAR W 9
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¥

[001093] A clean, dry 40 mL vial was charged with Intermediate FW (1.0 mmol, 1.0 eq. ),
sodiom nitrite (85 mg, 1.23 mmol, 1.23 eq.), HzO (1.8 ml), and EtOH (3.2 mL}. The mixture
was vortexed and cooled below 0 °C. 36% HC1{0.25 mL} was then added to the nuxture, and
the mixture was vigorously stirred for about 5 min. In another clean, dry 40 mL vial,
Intermediate BC (1.0 mmol, 1.0 eq} was dissolved in pyriding (5.0 mL}, and this solution was
gradually added to the vial contaming intermediate IW. The mixture was then stirred at room
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temperature overnight, and upon completion, the mixtore was diluted with DOM (100 mL) and
washed with water followed by brine (2 x 50 mL}, then dried over anhydrous Na2SQs, filtered,
and concentrated under vacuum. The residue was purified by reverse-phase HPLC (6.1 TFA in
water/MeOH) or by flash chromatography on silica gel (MeOH/DUM) to afford Intermediate EX.
Synthesis of N-(3-(1H-Imidazol-1-yijbenzyli-2-{4-(3-(4, 5-dimethoxy-2-nitrophenylj-2H-tetrazol-
2-viiphenyl}l-N-(( {-methyl- 1 H-indazol-5-ylimethvi)ethan- I -amine (§X1) (Scheme 4)
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[001094] 436 mg of Intermediate TW1 and 315 mg of Intermediate FCT were used to synthesize
404 mg of the title compound (60% yield) according 1o the General Procedure PP
Synthesis of Methyl 4-02-(4-(2~{methyli{ I-methyl-1 H-indazol-5-ymethyljaminojethivi)phenvij-

2H~tetrazol-3-yi)-3-mitvobenzoate (IX2) {Scheme 4)
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[001095] 294 mg of Intermediate FW2 and 313 mg of Intermediate BC3 were used to synthesize
290 mg of the title compound (55% yield) according to the General Procedure PP.

Svnthesis of Intermediate 1Y (Scheme 4; General Procedure Q0)
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(0010961 To a clean, dry hvdrogenation flask were added Intermediate IX (0.56 mmol, 1.0 eq.},
10% palladium on activated carbon (30 mg, 0.028 mmol Pd, .05 eq.}, and either MeOH or 1:1
MeOH/THF {25 mbL}. The flask was then charged with hydrogen at 50 psi and shock for 3 h
The reaction mixture was then filtered on Celite and concentrated under vacuem to afford

Intermediate I'Y, which was used without further purification.

Svnthesis of 2-(2-(4-2-((3-{ 1 H-Imidazol- I -yhbenzvl)({ I -methyi- 1 H-indazol-5-
viimethyamino)ethvl)phenvil-2H-tetrazol-5-ylj-4, 5-dimethoxyaniline (Y1) {Scheme 4)
/=N /=N
:"A\\\,,J ) ; AN
A Y A Y
N NN N Hy, 10% PdiC N7 NN N
SN e =N
e ,::5'& MaOH ,f.t,% AN
MeO- MaO—
o 1{—/ ~NG, N § TN e N
Ml '\f: ¥, e N
X1 S Y4 S

[0010971 375 mg of Intermediate IX1 was hydrogenated in MeOH to afford 333 myg of the title
compound {93% vield) according to the General Procedure Q€.
Synthesis of Methy! 3-amino-4-( 2-{4-(2-(methyl{( {-methyl-{ H-indazol-5-

yimethyliamino)ethyliphenyli-2H-tetrazol-5-yviibenzoate (I¥2) (Scheme 4}
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[001098] 295 mg of Intermediate X2 was hydrogenated in 1.1 MeOH/THF to afford 150 mg of
the title compound (54% vield) according to the General Procedure QQ.

General Procedure RR for the Svnthesis of the final compounds (Scheme 4)
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(0010991 A clean, dry 40 mL vial was charged with Intermediate FY (0.15-030 mmol, 1. eq.},

Intermediate IF (0.20-0.40 mumol, 1.33 eq.}, and DCM (10.0 oL}, The reaction muxture was
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stirred at room temperature for 3 h, and upon reaction completion, the mixture was concentrated
under vacuom and purified by reverse-phase HPLC (6.1% TFA in water/MeCN}. The product
was then dissolved i 10% MeOH/DCM, followed by extraction with 1.0 M NaQOH, drying over
anhydrous sodium sulfate, filtration, and removal of the solvent under vacuum to give the final
product as a free base. Alternatively, the product was purified by flash chromatography on silica
gel (MeOH/DCM) to give the product as a free base.

(0011007 Synthesis of 2-Nitro-S-(pvridin-3-yloxylbenzaldehnde (A2). A clean, drv 40 mL wial
was charged with S-fluoro-2-nitrobenzaldehvde A1 (0.9 g, 532 mmol), pyridin-3-0l {0.75 g, 7.98
mmol}, anhydrous KzCO3 (2.2 g, 15.97 mmol) and anhydrous acetonitrile (25 mL}. The reaction
mixture was stirred at 90 °C for 4 h. Upon completion (monttored by LL/MS), the mixture was
filtered, and concentrated under reduced pressure to afford the residue, which was purified by
flash coluran chromatography oun silica gel (0-100% n-heptane/ethy] acetate) to atford A2 (0.76
g, 58%). 'H NMR (400 MHz, DMSO-de): 6 7.32 (d, J = 4.0 Hz, 1H), 7.42-7.45 (m, 1H), 7.54-
7.58 (m, 1H), 7.71-7.74 (m, 15}, §.23 (d, J = 5.0 Hz, 1H), 8 54-8.56 (m, 2H), 10.26 (s, 1H).
LC/MS (BSI, mz): 24521 [M + HI™

[001101] Synthesis of (£ 2 )-d-Methyl-N'-(2-nitro-3-(pyridin-3-
vioxy)benzylidenejbenzenesulfonohydrazide (FCS). A clean, dry 40 mL vial was charged with A2
{0.65 g, 2.66 mmol), p-toluenesulfonohydrazide {0.49 g, 2.66 mmol}, and EtOH (20 mL). The
reaction mixture was stirred at 80 °C for 1 h. After cooling to room temperature, the reaction
mixture was diluted with water. The solid obtained was filtered, washed with 50% aq FiOH, and
dried under reduced pressure to afford K5 (0.72 g, 65%), which was used without further
purification. 'H NMR (400 Mz, DMSO-de): § 2.39 (s, 3H), 7.16 (d, J = 4.0 Hz, 1H), 7.24-7.27
{m, 1H), 7.35 (d, J ~ 8.0 Hz, 2H), 7.59-7.62 (m, 3H). 7.70-7.74 {m, 1H), 8.12 (d, J ~ 12.0 Hz,
1H), 832 (s, 1), 8.55 (s, 1H), 8.61-8.62 (m, 1H), 11.93 (s, 1H). LC/MS (ESL, mz): 413.34 [M
+H]"

[001102] Synthesis of 6,7-Dimethoxy-2-{4-(3-(2-nitro-3-(pyridin-3-yioxy)phenvi)-2H-tetrazol-2-
Viiphenethylj-1,2, 3, 4-tetrahydroisoquinoline (1ID9), A clean, dry 40 mb vial was charged with
B4 (0.26 g, 0.84 mmol}, sodium nitrite (0.071 g, 1.03 mmol), HoO (2 mL), and EtOH (6 mL).
The mixture was vortexed and cooled to ~-15 °C (ice/salt bath). A 36% HCl solution (0.3 mL)
was then added to the mixture, and the mixture was vigorously stirred for about 5 mamn. In ancther
clean, dry 40 mk vial, IC9 (035 g, 0.84 mmol} was dissolved in pvridine (5 mL), and this
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solution was gradually added to the vial containing ¥B4. The mixture was stirred overnight at
room temperature. Upon completion {monitored by LU/MS), the mixture was diluted with DCM
(75 mbL), washed with water followed by brine (2 x 50 mL), dried {(NaxSOu), and concentrated
under reduced pressure to afford the crude residue, which was purified by flash column
chromatography on silica gel {0-5% MeOH/DCM) to afford ID9 (0.20 g, 41%). '"H NMR (400
MHz, DMSO-de): 6 2.71-2.76 {m, 6H), 2.93 (t, J = 12.0 Hz, 2H), 3.55 (s, 2H), 3.69 (s, 3H), 3.70
(s, 3H), 663 (d, J = 8.0 Hz, 2H)}, 7.41-7.44 (m, 1H), 7.53-7.59 {m, 4H), 7.74-7.78 {m, 1H}, 7.99
(d,.J = 8.0 Hz, 2H), 8.22 (d, J = 8.0 Hz, 1H), 8.52-8.60 (m, 2H). LC/MS (ESL sz} 580.21 [M +
HI"

{001 103] Symthesis of 2-2-(4-(2-(6, 7-Dyimethoxy-3, 4-diliydroisoguinolin-2( 1 Hj-ylethylphenyl)-
2H~tetrazal-5~-ylj-d4-(pyridin-3-yioxy)arnifine (TES). A clean, dry 40 mL vial was charged with
D9 (0,18 g, 031 mmool), won (0.17 g, 3.10 mmol}, amuoonium chlonde (0.16 g, 3.10 mmol},
EtOH (7 mbL), and water (1.5 oL} The muxture reaction was stured at 90 °C for 1 h. Upon
completion {(momtored by LC/MS), the mixture was filtered while hot through a plug of Celite
and washed with DCM. The filtrate was washed with saturated NaHCOs (2 x S0 mL), brine (I x
50 ml), dried (NazSO4), and concentrated under reduced pressure to afford the crude residue,
which was purified by flash column chromatography on silica gel {(0-5% MeOQH/DCM) to afford
IE9 (0.14 g, 82%). 'H NMR (400 MHz, DMSO-ds): § 2.71-2.76 (m, 6H), 2.93 (t, J = 12.0 Hz,
2H), 3.55 (5, 2H), 3.69 (s, 3H), 3.70 (s, 3H), 6.39 (s, 2H), 6.63 (d, J = 8.0 Hz, 2H), 7.00-7.13 (m,
2H), 7.35-7.37 (m, 2H), 7.55 (d, J — 8.0 Hz, 2H), 7.74 (s, 1H), 8.09 (d, J — 12.0 Hz, 2H), 8.25-
836 {m, 2H). LU/MS (ESE m/z): 55018 [M + H}™.

[001104] Synthesis of Z-Nitro-3-{pvridin-4-yloxylbenzaldehyde {A3). A clean, dry 40 mi. wial
was charged with S-fluoro-2-nitrobenzaldehyde A1 (1.69 g, 10 mmoly, pyridin-4-ol (1.05 g, 11
mmol}, anhydrous K2C0s (2.09 g, 15 mmol) and anhydrous acetonttrile (15 mL)} The reaction
mixture was stirred at 100 °C for 4 h. Upon completion {monttored by LC/MS), the mixture was
filtered, and concentrated under reduced pressure to afford the residue, which was crystallized
from EtOH to afford A3 (1.42 ¢, 58%). 'H NMR (400 Miz, DMSO-de): 6 6.30 (d, J = 8.0 Hz,
2H), 8.04-8.09 (m, 2H), 8.17 (d, J = 8.0 Hz, 2H), 8.34 (d, J = 8.8 Hz, 1H), 10.30 (s, 1H). LC/MS
(ESL mzy 245.00 [M + H]™

[O011053] Synthesis of (/& }-4-Methyl-N'-( 2-nitro-S-(pyridin-4-
vioxyibenzyvlideneibenzenesulfonohvdrazide (¥C4). A clean, dry 40 mL vial was charged with A3
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(0.732 g, 3.0 mmeol), p-toluenesulfonohydrazide {0.558 g, 3.0 mmeol}, and EtOH (20 mL} The
reaction mixture was stirred at 80 °C for 3 h. After cooling to room temperature, the reaction
mixture was diluted with water. The solid obtained was filtered, washed with 50% aq FiOH, and
dried under reduced pressure to afford 1C4 (0.707 g, 62%), which was used without further
purification. 'H NMR (400 MHz, DMSO-de): 6 2.37 (s, 3H), 6.33 (d, J = 8.0 Hz, 2H), 7.42 (d, J
=80Hz 2H), 7.74(d,.7=28Hz, 1H), 7.78, 7.80 (Zs, 2H), 7.83 (d, /=28 Hz, 1H), 8.08 (d, /=
8.0 Hz, 2H), 8.20 (d, /=92 Hz, 1H), 831 (s, 1H), 12.04 (s, 1H). LC/MS (ESL m/z): 413.08 [M+
HI™

84

(0011061 Synthesis of 6,7-Dimethoxy-2-{4-(3-(2-nitro-3-(pyridin-4-yloxy)phenvi)-2H-tetrazol-2-
Vijphenethyl)-1,2, 3, 4-tetrabydroisoquinoline {IB18). A clean, dry 40 mL vial was charged with
IB4 (609 g, 1.95 mmol), sodium oitrite (0.0165 g, 2.43 mmol), H20 (2.5 mL), and EtOH (7.5
ml). The nuxture was vortexed and cooled to ~~15 °C (1ce/salt bath). A 36% HCU solution (0.75
mkL) was then added to the muxture, and the mixture was vigorously stirred for about 5 mun. In
another clean, dry 40 mb vial, ¥C4 (0.803 g, 1.95 mmol) was dissolved n pyridine {5 mL), and
this solution was gradually added to the vial containing IB4. The muxture was stirred overnight at
room temperature. Upon completion (monttored by LO/MS), the mixture was diluted with DCM
{75 mL)}, washed with water followed by brine (2 x 50 mL), dried (Naz504), and concentrated
under reduced pressure to afford the crude residue, which was purified by flash column
chromatography on silica gel (0-10% MeOH/DUM) to afford IDIS (0351 g 31%) 'H NMR
(400 MHz, DMSO-dey: 6 2.72-2.78 (m, 6H}, 2.97 {t, J = 7.4 Hz, 2H), 3.56 (s, ZH), 3.70 (Zs, 6H},
6.31 (m, 2H), 6.63 {5, 1H), 6.66 {s, 1H}, 761 (d, / = 8.8 Hz, 2H), 8.04-8.09 (m, 3H), 8.17-8.21
(m, 2H}, 827 (d, /=24 Hz, 1H}, 836 (d, /=88 Hz, 1H) LC/MS (ESL, mz) 58019 [M + HI™

F001107] Synthesis of 2-(2-(4-(2-(6, 7-Dimethoxy- 3, 4-diliydroisoquinolin-2 (1 Hi-yljethyl ) phenyl)-
2H~tetrazol-5-ylj-4-(pyridin-4-vioxy)aniline (IE16). A clean, dry 40 mb vial was charged with
118 (0260 g, 0.45 mmol), ron (0.249 g, 4. 50 mmol), ammonium chloride (0.048 g, 0.90

mmol}, EtOH (5 mL), and water (0.75 mL). The mixture reaction was stirred at 90 °C for 2 b
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Upon completion (monitored by LO/MSK), the mixture was filtered while hot through a plug of
Celite and washed with EtOH (3x) followed by DCM (3x). The filtrate was diluted with DCM up
to 150 mL, washed with saturated NaHCO: (1 x 100 mb), brine (I x 100 mL), dried {(NaxS04},
and concentrated under reduced pressure to afford IEI0 (0.172 g, 69%), which was used without
further purification. 'H NMR (400 MHz, DMSO-de): 6 2.70-2.80 (m, 6H), 2.97 (t, J = 7.4 Hz,
TH), 3.57 (s, 2H), 3.70 (2s, 6H), 6.22 (m, 2H), 6.64 (s, 1H), 6.66 (s, 1H), 6.68 (bs, 2H), 7.06 (d, J
=88 Hz, 1H), 743 (dd, /=88, 28 Hz, 1H), 759 (d, /=88 Hz, ZH), 7.91-7.93 (m, ZH), 8.07
{d, /=68 Hz 1H), 8.16(d, /=84 Hz, 2H). LO/MS (EST, m/zy: 550.09 [M+ HJ"

[001108] Symthesis  of  N'-(S3-Hydroxy-2-nitrobenzylidene }-4-methylbenzenesulfonohydrazide
{(1C6). A clean, dry 40 mL vial was charged with S-hydroxy-2-nirobenzaldehyde A4 (075 g,
4.49 mmol}, p-toluenesulfonohydrazide (0.83 g, 4.49 mmol), and EtOH (20 L) The reaction
mixture was stured at 80 °C for 1 h. The reaction rmixture was stirred at 80 °C for 1 h. The solid
obtained was filtered, washed with 50% ag EtOH, and dried under reduced pressure to afford
1C6 (0.85 g, 65%), which was used without further purification. 'TH NMR (400 MHz, DMSO-ds):
5238 (s, 3, 6.92(d, J = 12.0 Hz, 1H), 7.17 (s, 1H), 7.42 (d, J = 8.0 Hz, 2H), 7.75 (d, J = 8.0
Hz, 2F), 7.99 (4,7 = 12.0 Hz, 1H), 8.40 (s, 1}, 11.06 (s, 1T1), 11.88 (s, 1FD). LC/MS (ESI, m2):
336.19 [M + H]"

[001109] Synthesis of 3 2-{4-(2-(6, 7-Dimethoxy-3, 4-dibiydroisoguinolin-2¢ 1 Hj-vilethvi)phenyi-
2H-tetrazol-5-ylj-d-nitrophenol B12} A clean, dry 40 mL vial was charged with IB4 (036 g,
1.17 mmol}, sodium nitrite {0.09 g, 1.44 mmol}, H20 (2 mL}, and EtOH (6 mL} The nuxture
was vortexed and cooled to ~~15 °C {ice/salt bath) A 36% HC! solution (0.3 mL) was then
added to the mixture, and the muxture was vigorously stirred for about 5 min. In another clean,
dry 46 mL vial, BC6 {0.39 g, 1.17 mmol) was dissolved in pynidine (5 mL), and this solution was
gradually added to the vial containing IB4. The mixture was stured overnight at room
temperature. Upon completion (monitored by LC/MS), the mixture was concentrated under
reduced pressure to afford 112 (0.38 g, 64%), which was used without further purification.
LC/MS (BSL, m/z): 503.24 [M + HY.

[001110] Symthesis  of 6, 7-Dimethoxy-2-{4-(5-( 2-nitro-5-(pyridin-4-ylmethoxy)phenyli-2H-
tetrazol-2-yijphenethyl)-1 2, 3 4-tetrahyvdroisoguinofine (IB12-1). A clean, dry 40 mb vial was
charged with ID12 (038 g, 075 mmol), 4-(bromomethyhpynidine (419 g, 1.13 mmol),
anhydrous KoCOs (031 g, 2.27 mumol) and anhydrous DMF (5 mL). The mixture was stirred at
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85 ° overnight. Upon completion {monitored by LC/MS), the mixture was diluted with DCM
{75 mL), washed with water, brine (2 x 50 mL)}, dried (Nax8SQa), and concentrated under reduced
pressure {o afford the crude residue, which was purified by flash column chromatography on
sitica gel (0-5% MeOH/DCM) to afford TD2-1 (0.24 g, 34%). 'H NMR (400 MHz, DMSO-ds):
8 2.65-2.72 (m, 6H), 2.89-2.91 {m, 2H), 3.54 (s, 2H), 3.71 (s, 6H), 5.24 (s, 2H), 6.65 (5, 1H),
6.69 (s, 1H), 7.32-7.55 (m, SH), 7.65 (d, J ~ 8.0 Hz, 2H), 7.98 (d, J ~ 8.0 Hz, 2H), 8.25(d, J ~
8.0 Hz, 20}, LO/MS (EST, m/z): 594.00 [M + H]"

FO01111] Synthesis of 2-(2-(4-(2-(6, 7-Dimethoxy- 3, 4-diliydroisoquinolin-2(1 Hi-yljethyl ) phenyl)-
2H-tetrazol-5-ylj-4-(pyridin-4-vimethoxylaniline (1E12). A clean, dry 40 mL vial was charged
with ID312-1 (0.19 g, 0.32 ramol}, ron (0.17 g, 3.20 mmol}, ammonium chlorde (0.16 g, 3.20
mmol), BtOH (7 wl), and water (1.5 mL). The nuxture reaction was stirred at 90 °C for | h.
Upon completion {monttored by LC/MS), the muxture was filtered while hot through a plug of
Celite and washed with DCM. The filtrate was washed with saturated NaHCO: (2 x 50 mL),
brine {1 x 50 mkL), dried (NaxS0O4), and concentrated under reduced pressure to afford the crude
residue, which was purified by flash column chromatography on silica gel (0-5% MeOH/DCM)
to afford TE12 (0.10 g, 93%). 'H NMR (400 MHz, DMSO-ds): 6 2.65-2.72 (m, 6H), 2.91 {t, J =
12.0 Hz, 28D, 3.54 (s, 2H), 3.71 (s, 6H), 5.24 (s, 2H), 6.69 (s, 2H), 6.71 (d, J = 12.0 Hz, 2H),
7.29 (s, 2H), 7.31-7.54 {m, 3H), 7.63 (4, J — 8.0 Hz, 2H), 8.01 (&, J — 8.0 Hz, 2H), 824 (d, J —
8.0 Hz, 2H). LO/MS (EST, m/2): 56416 [M + H]™

[001112] Symnthesis of 2-Nitro-3-{pyridin-3-yimethoxy)benzaldehvde (A%). A clean, dry 40 mL
vial was charged with S-hydroxy-2-nitrobenzaldehyde A4 (1.0 g, 5.98 mmol}, 3-{bromomethyl}
pyridine {(1.54 g, 8.98 mmol}, anhydrous KoCQOs (2.47 g, 17.96 mmol) and DMF (25 mL). The
reaction mixture was stirred overnight at 90 °C. Upon completion {monitored by LU/MS), the
nuxture was diluted with DCM (50 mL) and washed with water (2x 75 mL) followed by brine
{2x 75 mL) The organic layer was separated, dried {(Na:S04), and concentrated under reduced
pressure to afford the crude residue, which was purnified by flash column chromatography on
sifica gel {(0-100% EtOAc/n-heptane) to afford AS (0.75 ¢, 49%). 'H NMR (400 MHz, DMSO-
de): & 5.26 (s, 2FD), 7.23 (d, J = 8.0 Hz, 1H), 7.45-7.46 (m, 3H), 7.59 (d, J ~ 12.0 Hz, 1H), 8.59
(d,.J 4.0 Hz, 2H), 9.83 (s, 1H). LC/MS (BSL m/z): 259.19 [M + H]".

[O01113] Synthesis of 4-Methyl-N'-{ 2-nifro-5-{pyridin-3-
Vimethoxy)benzylidene)benzenesulfonchvdrazide (1C8). A clean, dry 40 mL vial was charged
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with A% (0.65 g, 2.51 mmol)}, p-tolugnesulfonohydrazide (0.46 g, 2.51 mmol}, and EtOH (20
mLb}. The reaction mixture was stirred at 80 °C for T h, cooled to room temperature, and diluted
with water {50 mL). The solid obtained was filtered, washed with 50% aq EtOH, and dried under
reduced pressure to afford IC8 (0.78 g, 73%), which was used without further purification. 'H
NMR (400 MHz, DMSO-ds): 8 2.36 (s, 3H), 5.31 (s, 2H), 7.24-7.28 (m, 2H), 7.41-7.48 (m, 3H),
777 (d,J = 8.0 Hz, 2H), 7.90 (d,.7 ~ 4.0 Hz, 1H), 8.09(d,.J - 8.0 Hz, 1H), .38 (5, 1H), 8.59(d,
J = 4.0Hz, 1H), 8.71 (s, 1H), 11.9 (s, 1H). LOMS (ESL m/zy: 427.23 [M + H]™

[001114] Swynthesis  of 6, 7-Dimethoxy-2-(4-{3-{ 2-nitra-3-(pyridin-3-yimethoxy )phenvii-2H-
tetrazol-2-yliphencthvi)-1,2 3, 4-tetrahydroisoquinoline (138). A clean, dry 40 mbL vial was
charged with FB4 (0.26 g, 0.84 romol}, sodwm mitrite {0.071 g, 1.04 mmol), H20 (2 ml), and
EtOH (6 ml). The rmwxture was vortexed and cooled to ~-135 °C (icefsalt bath). A 36% HCI
solution {0.26 mL) was then added to the muxture, and the muxture was vigorously stirred for
about 5 min. In another clean, dry 40 ml. vial, BC8 (0.36 g, 0.84 mmol) was dissolved in pyridine
{S mL), and thus solution was gradually added to the vial containing IB4. The mixture was stirred
overnight at room temperature. Upon completion (monitored by LO/MS), the mixture was
difoted with DCM (75 ml), washed with water, brine (2 x 50 mL}, dried (NaxSQOs), and
concentrated under reduced pressure to afford the crude residue, which was purified by flash
column chromatography on sifica gel (5% MeOH/DCM) to afford ID8 (0.21 g, 42%). "H NMR
{400 MHz, DMSO-ds): d 2.72-2.77 (m, 6H), 2.95 {t, J — 12.0 Hz, 21, 3.56 (s, 2H), 3.70 (s, 6H),
5.39 (s, 2H), 6.63 (d, J ~ 12.0 Hz, 2H), 7.45-7.50 (m, 2H), 7.59-7.61 (m, 3H), 7.92-7.94 (m, 1H),
8.03 (d,.J ~ 8.0 Hz, 2F), 8.21 (d.J — 8.0 Hz, 1H), 8.58 (d, J ~ 8.0 Hz, 1H), 8.73 (s, 1}, LO/MS
(EST, nr/z): $94.15 [M + H™

FC01115] Synthesis of 2-(2-(4-(2-(6, 7-Dimethoxy- 3, 4-diliydroisoquinolin-2 (1 Hi-vijethyl ) phenylj-
2H-tetrazol-5-ylj-4-(pyridin-3-vimethoxylaniline (1E8). A clean, dry 40 mL wvial was charged
with D8 (0.19 g 032 mmol), iron (0.17 g, 3.20 mumol}, ammonium chloride (.16 g, 3.20
mmol}, EtOH (7 mL), and water (1.5 mL). The mixture reaction was stirred at 90 °C for 1 h. The
mixture was filtered while hot through a plug of Celite and washed with DCM. The filtrate was
washed with saturated NaHCO: (2 x 50 mb), brine {1 x 50 mb), dried (Na:xSOs), and
concentrated under reduced pressure to afford the crude residue, which was purified by flash
column chromatography on silica gel (5% MeOH/DCM) to afford TES (0.10 g, 84% yield). 'H
NMR (400 MHz, DMSO-ds): 6 2.70-2.75 (m, 6H), 2.93 (£, J = 12.0 Hz, 2H), 3.56 (s, 2H), 3.70
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(s, 6H), 5.04 (s, ZH), 6.45 (s, 2H), 6.64 (d, J — 8.0 Hz, 2H), 7.35-7.60 {m, 5H), 7.89 (s, 1H), 8.05
(d, . — 8.0 Hz, 2H), 8.45 (d, J — 8.0 Hz, 2H), 8.75 (s, 1), LO/MS (ESL m/2): 564.16 [M + HJ"
[001116] Synthesis of 2-Nitro-3-(2-(pyridin-3-yljethoxy)benzaldehyde (A6} A clean, dry wial
equipped with a stir bar was charged with S-hydroxy-Z-nitrobenzaldehyde A4 (418 mg, 2.5
mmol}, 3-{2-bromoethyhpyridine hydrobromide (950 mg, 3.5 mmel}, anhydrous K:COs (1.04 g,
7.5 munol}, and DMF (8 mL). The reaction mixture was stirred overnight at 80 °C. The mixture
was then filtered and concentrated under reduced pressure to afford the crude residue.
Purification by flash column chromatography on silica gel (0-15% MeOQH/DCM) afforded A6 as
viscous oil (380 mg, 56%). H NMR (400 MHz, DMSO-ds): § 3.12 (1, J = 6.4 Hz, 7H), 445 (¢, J
= 6.6 Hz, 2H), 7.33 (d, J= 0.8 Hz, 1H), 7.36 (m, 2H), 7.78 (dt, 7= §.0, 2.0 Hz, 1), §17(d, J =
9.2 Hz, 1H), 8.45 (dd, J= 4.8, 1.6 Hz, 1H), §.56 (d, .J= 2.0 Hz, 1FD), 10.28 (s, 1 F): LC/MS (ESL,
mzy 273.00 [M+ HI™

[OO1117] Synthesis of (/7 j~d-Methyvl-N'~{ 2-nitro-5-( 2-{pyridia-3-
vijethoxy)benzylidene}benzenesulfonohydrazide (C11), A clean, dry 40 mL vial equipped with a
stir bar was charged with A6 (353 mg, 1.3 mmol), p-toluenesolfonohydrazide (242 mg, 1.3
mmol}, and EtOH (15 ml). The reaction mxture was stirred at 80 °C for 3 h. The precipitation
of a vellow solid was observed Upon cooling to room temperature, the reaction mixture was
diluted with water {200 mL). The sohlid obtamed was collected, washed with water, and dried
under reduced pressure to afford IC11 as an off-white solid (315 myg, 55%), which was used i
the subsequent reaction without further purification. 'H NMR {400 MHz, DMSO-de): 8 2.36 (5,
3HY, 312, J=06Hz 2H} 435{(, J=606Hz 2H), 709 (d, J =28 Hz, 1H)}, 7.18 (dd, J = 6.4,
2.8 Hz, 1H), 7.37 (m, 3H), 7.77 (m, 2H), 7.78 (dt, J = 8.0, 1.9 Hz, 1H), .17 (d, J = 9.2 Hz, 1H),
836(s, 1H), 848 (dd, /=48 1.6 Hz, 1H), 8.59(d, J=2.0Hz 1H), 11.89 (s, 1H}); LC/MS (ESL,
m/zy 441.08 [M + HT"

FOO1118] Syuthesis  of 6, 7-Dimethoxy-2-(4-(5-(2-nitro-5-{2-{pyridin-3-viiethoxy)phenvi}-2H-
tetrazol-2-yliphencthvi)-1,2 3, 4-tetrahydroisoquinofine  (ID11). A clean, drv 40 mL wvial
equipped with a stir bar was charged with B84 (203 mg, 0.65 mmol), sodium nitrite (535 mg, 0.81
mmol}, H20 (1 mb), and EtOH (3 mL). The moxture was vortexed and cooled to ~15 °C
{ice/salt bath). A 36% HCI solution (0.25 mLl} was added to the mixture and the muxture was
vigorously stirred for about 5 min. In another clean, dry 40 mb vial, IC11 (286 mg, 0.65 mmol)
was dissolved in pyrnidime (5 mb), and this solution was gradually added to the vial containung
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mtermediate 184, The mixture was then stirred overnight at room temperature. Upon completion
{monitored by LC/MS), the solvent was removed in vacuo to afford the crude residue, which was
purified by flash column chromatography on silica gel (0-10% MeOH/DCM) to afford 111 as
reddish solid {115 mg, 29%). 'H NMR (400 MHz, DMSO-ds): & . LC/MS (ESI, m/z): 608.29 [M
+HI

F001119] Synthesis of 2-(2-(4-(2-(6, 7-Dimethoxy- 3, 4-diliydroisoquinolin-2(1 Hi-yljethyl ) phernyl)-
2H~tetrazol-5-ylj-4-(2-(pyridin-3-vi)ethoxy)aniline (IE11). A clean, dry 40 mL wvial equipped
with a stir bar was charged with ¥D11 (91 mg, 0.15 mmol}, iron (83 mg, 1.5 mmel), ammonium
chloride {16 mg, 0.3 mmol), EtOH (3 mL}, and water (0.5 mL} The reaction mixture was stirred
at 90 °C for 2 h. Upon completion {monttored by LLC/MS), the mixture was filtered and the solid
obtained was washed with EtOH (3x) followed by DCM (3x). The filtrate was then diluted with
DCM up to 150 ml. and washed with saturated NaHCOs (1 x 100 mL}, brine (1 x 100 mL), and
dried (NaxS04). The solvent was removed in vacuo to afford IE1Y as yellow sohd (55 myg, 63%),
which was used without further purification. 'H NMR (400 MHz, DMSO-ds): & 2.74 (m, SH},
2,98 (1, J = 6.8 Hz, 1H), 3.06 (1, J = 6.4 Hz, 2H), 3.18 (d, J = 5.2 Hz, 2H), 3.61 (bs, 1H), 3.71 (s,
6H), 4.08 (t, /= 5.2 Hz, 1H), 420 {t, J = 6.4 Hz, 2H), 6.01 (bs, 2H), 6.65 (5, 1H), 6.67 (s, 1H),
6.87 (m, 1H), 6.94 (dd, J = 9.0, 3.0 Hz, 1H), 7.35 (dd, J = &2, 5.0 Hz, 1H), 7.57 {m, 3H), 7.77
(m, 1H), 8.12 (d, J = 8.4 Hz, 2F), 8.45 (4, J = 3.6 Hz, 1H), 856 (5, 1H). LO/MS (ESL, m/2);
578.19 M+ H]

[001120] Synthesis of 5-{Benzyloxyj-4-methoxy-2-nitrobenzaldehyde (A8). A clean, dry 40 mL
vial equipped with a stir bar was charged with 5-{benzvioxy}-4-methoxybenzaldehyvde A7 (1.21
g, 5.0 mmoly and DOM (12 mL}. The solution was cooled to 6 °C, and conc. nitric acid {70%, &
mb} was gradually added. The reaction mixture was stirred for 30 min at 0 °C, then another
portion of conc. nitric acid (70%, & mL} was added to the vial. The nuxture was stirred overnight
at room temperature. Upon completion {monitored by LC/MS), the mixture was diluted with
EtOAc (200 mL), washed with water (2 x 200 mL)}, brine (1 x 100 mL}, dried (NaxS04), and
concentrated under reduced pressure to afford the crude residue, which was recrystallized from
EtOAc/n-heptane to afford A8 as yellow solid (0.89 g, 62%). 'H NMR (400 MHz, DMSO-ds): &
3.98 (s, 3H), 5.32 (s, 2H), 7.44 (m, 6H), 7.73 (s, 1H), 10.20 (s, 1H). LC/MS (ESL m/z): 288.24
™M+ H
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(0011217 Synthesis of 2~{4-(5-(5-(Benzyloxyj-4-methoxy-2-nitrophenyi}-2H-tetrazol-2-
viiphenethylj-6, 7-dimethoxy-1,2, 3, 4-tesrabvdroisoquinoline (1D6). A clean, dry 40 mbL wvial
equipped with a stir bar was charged with B4 (0.17 g, 0.55 mmol}, sodiom nitrite (0.046 g, 0.67
mmol), H2O (2 mbL), and EtOH (6 mL) The mixture was vortexed and cooled to ~15 °C
(ice/salt bath}) A 36% HCI solution (0.2 mbL) was added to the muxture and the mixtore was
vigorously stirred for about 5 min. In another clean, dry 40 mL vial, ¥C2 (0.25g, 0.55 mmol) was
dissolved in pynidine {5 ml}, and this solution was gradually added to the vial containing
mtermediate B4, The mixture was then stirred overnight at room temperature. Upon completion
{monitored by LLC/MS), the mixture was diluted with DCM (75 mlL), and washed with water,
brine {2 x 50 mkL), dried (NaxS0O4), and concentrated under reduced pressure to afford the crude
residue, which was purified by flash column chromatography on silica gel (0-5% MeOH/DCM)
to afford D6 as reddish solid (0.19 g, 35%). 'H NMR (400 MHz, DMSO-ds): § 2.67-2.84 (m,
TH), 2.95 (1, J = 12.0 Hz, 1H), 3.56 (5, 2H), 3.70 (s, 6H), 3.97 (s, 3H), 5.30 (s, 2F), 6.63 (d, J =
12.0 Hz, 2H), 7.25-7.50 (m, 6H), 7.58 (s, 1H), 7.61 (s, 1), 779 (5, 1H), 8.02 (d, 7 = 12.0 Hz,
2H). LO/MS (ESE m/z): 623.22 [M + H}™

[001122] Synthesis  of 4-(Benzyloxyi-2-{2-{4-(2-(6, 7~dimethoxy-3, 4-dihydroisoquinolin-2 (1 H}-
vijethvliphenyil-2H-tetrazoi-5-vij-5-methoxyaniline (8E6). A clean, dry 40 mbL vial equpped
with a stir bar was charged with IB6 {0.18 g, 0.30 mmol)}, 1ron (0.17 g, 3.04 mmol), ammonum
chloride {0.16 g, 3.04 mumol), EtOH (7 mL), and water (1.5 mL). The reaction nuxture was
stirred at 90 °C for 1 h. Upon completion (monitored by LL/MS), the mixture was filtered while
hot through a Celite pad and washed with DCM. The filtrate was washed with saturated NaHCGs
(2 = 50 mL)}, brime (I x 50 mL}, dried {(Na2804), and concentrated under reduced pressure to
afford the crude residue, which was purified by flash column chromatography on silica gel {O-
3%% MeOH/DCM) to afford TE6 (0.15 g, 84%). 'H NMR (400 MHz, DMSO-ds): 6 2.71-2.76 {m,
6H), 2.93 (4, J ~ 12.0 Hz, 2H), 3.56 (s, 2H), 3.70 (s, 6H), 3.81 (s, 3H), 5.02 (s, 2H), 6.14 (s, 2H),
6.58 (s, 1H), 6.63 (d, J ~ 12.0 Hz, 2H), 7.33-7.48 (m, SH), 7.55 (d, J ~ 8.0 Hz, 2H), 7.63 (s, 1H),
8.02(d, .7 = 12.0 Hz, 2H) LC/MS (ESL, m/z): 59314 [M + HJ".

[001123] Synthesis af 2-(4-(5-(5-(Benzyvioxyj-d-methoxy-2-nitrophenyi)-2H-tetrazol-2-
viiphenethiyl)-1,2, 3, 4-tetrabydro-2, 6-naphthyvridine (D3). A clean, dry 40 mbL vial equipped with
a stir bar was charged with IB2 (381 mg, 1.5 munol), sodwm nitrite (128 mg, 1.86 mmol), HoO
{1.5 mL), and FtOH (3 mL). The mixture was vortexed and cooled to ~15 °C (ice/salt bath). A
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36% HCI selution (0.40 mb) was then added to the mixture, and the mixture was vigorously
stirred for about S nun. In another clean, dry 40 mL vial, compound ¥C2 (683 mg, 1.5 mmol)
was dissolved in pyridine (8 mL), and this solution was gradually added to the vial containing
B2, The mixture was stirred overnight at room temperature. Upon completion (monitored by
LO/MS}, the mixture was diluted with BCM (150 mL), washed with water (2 x 100 mL), brine
{1 x 100 mL)}, dried (NaxSO4), and concentrated under reduced pressure to afford the crude
residue, which was purified by flash column chromatography on silica gel (0-5% MeOH/DCM).
The desired product obtained after column chromatography purification was dissolved in MeOH
(acidified with HCl and further purified by reverse phase HPLC (10-100% MeCUN/water
{acidified with 0.01% HCI)) to afford the desired product i salt form. This product was
suspended n 10% MeOH/DCM (100 ml) and washed with 1 N NaOH (2 x 50 wol), brive (I x
50 mL}, dried (NaxS04), and concentrated under reduced pressure to afford I3 as reddish solid
(362 mg, 21%). 'H NMR (400 MHz, DMSO-ds): 6 3.03 (m, 8H), 3.93 (m, 2H), 3.97 (s, 3H), 5.30
{5, 2H), 7.12-7.80 (m, 11H), 8.05-8 36 (m, 3H). LC/MS (ESI, m2): 536433 [M+H]"

[001124] Synthesis af d-(Benzyloxyi-2-( 2-(4-02~( 3, 4-dikbiydro-2, 6-naphihyridin-2( 1 H }-
Vijethyl)phenvij-2H-tetrazol-5-yij-5-methoxyanilive (JE3). A clean, dryv 40 mL wvial equipped
with a stir bar was charged with D3 (282 mg, 0.5 mmol}, won (280 mg, 5.0 mmol}, ammonium
chloride (53 mg, 1.0 mmol), EtOH (3.5 mL}, and water {0.5 mL}. The reaction mixtore was
stirred at 90 °C for 1.5 h. Upon completion {monitored by LO/MS), the muxture was filtered, and
the solid obtained was washed with EtOH and DCM three times. The filtrate was then diluted
with DCM up to 150 mL, washed with saturated NaHCOs (2 x 100 mb), brine (1 x 100 mL),
dried {NaxSQO4)}, and concentrated under reduced pressure to afford the crude residue. This
residue was dissolved in MeOH (acidified with HC1) and purified by reverse phase HPLC (10-
80% Me{N/water {acidified with 0.01% HCI)) to afford the desired product in salt form. This
product was suspended in 10% MeOH/DCM (100 mL) and washed with 1T N NaOH (2 x 30 mL),
brine {1 x 50 mL}, dried (Na:SO4), and concentrated under reduced pressure to afford TE3 as
reddish solid (206 mg, 77%). 'H NMR (400 MHz, DMSO-ds): 6 2.80-3.10 {m, SH), 3.70-4.00
(m, 2H), 3.85 (s, 3H), 5.03 (s, ZH), 6.15 {bs, 1H), 6.58 (s, 1F), 7.14 (d, J= 4.8 Hz, 1H), 7.37 (m,
4HD), 7.48 (m, 2H), 7.59 (d, J= 8.8 Hz, 2H), 7.63 (s, 1H), $.12(d, /= 8.4 Hz, 2H), 832 (d, J =
5.2 Hz, 1H), 8.37 (s, 1H). LO/MS (ESL m/z) 534.19 M+ H]™
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[001125] Synthesis of 3-Hydroxy-4-methoxy-2-nitrobenzaldehyde (A%}, A clean, dry 40 mL vial
equipped with a stir bar was charged with A& (900 mg, 3.13 mmol}, cooled to 0 °C and then
TFA (16 mL) was added. The reaction mixture was stirred overnight at 60 °C. Upon completion
{monitored by LLO/MS}, the mixture was concentrated under reduced pressure to afford the crude
residue, which was purified by flash column chromatography on siica gel (0-100% ethyl
acetate/n-heptane) affording A9 as brown solid (550 mg, 89%). 'H NMR (400 MHz, DMSO-ds):
0 3.95 (s, 3H), 721 (s, 1H), 768 (s, 1H), 10.17 (s, 1H), 11.02 (s, 1H) LC/MS (ESE m/z) 19812
IM+H]

(0011261 Synthesis of 4-Methoxy-2-nitro-5-(pyridin-3-yimethoxy)benzaldehvde (A18). A clean,
dry 40 ml vial was charged with A% (0.5 g, 2.53 nuuol), 3-(2-bromomethyDpyridine HBr (0.95

3.80 mumol), anhvdrous KoCOs (1.05 g, 7.59 mmol) and anhvdrous DMF (20 mbL). The

g,
reaction mixture was stured at 90 °C for 4 h. Upon completion {(monttored by LC/MS), the
mixture was filtered, and diluted with 100 mL DCM. The organic layer was washed with water
{2 x 100 mL)}, brine (1 x 100 mL), dried (Nax504), and concentrated under reduced pressure to
afford the crude residue, which was purified by flash column chromatography on silica gel {O-
100% ethyl acetate/n-heptane) to afford A8 as yellow solid (0.51 g, 70%). TH NMR (400 MHz,
DMSO-ds): d 3.96 (s, 3H), 5.36 (s, 2H), 7.43-7.47 {m, 1H), 7.52 (s, 1), 7.73 (s, 1H), 7.87 (d, J
= 8.0 He, 1H), 857 (d, /=40 He, 1H), B.68 {s, TH), 10,19 (s, 1H) LO/MS (ESE m/z)y 288.99
M -+ HT

(001127 Symthesis  of  (F/Z2)-N'-(4-Methoxy-2-nitro-5-{pyridin-3-yimethoxy)benzvlidene }-4-
methvibenzenesulfonohvdrazide (ICT). A clean, dry 40 mL vial equipped with a stir bar was
charged with A16 (500 mg, 1.73 mmol}, p-toluenesulfonohydrazide (323 mg, 1.73 mmol), and
EtOH (15 mL). The reaction mixture was stirred at 80 °C for 3 h. The precipiiation of a vellow
sohid was observed. Upon cooling to room temperature, the reaction mixture was diluted with
water (200 mL). The solid obtained was collected, washed with water, and dried under reduced
pressure to afford IC7 as a vellow solid {670 mg, 85%), which was used in the subsequent
reaction without further purification. 'H NMR (400 MHz, DMSQO-de): 6 2.35 (s, 3H), 3.88 (s,
3H), 5.27 (s, 2H), 7.30 (s, 1H), 7.39(d, J = 8.0 Hz, 2H), 7.44-7.47 {m, 1H), 7.61 (s, 1H), 7.78 (d,
J=8.0Hz 2H), 7.87-7.90 {m, 1H), 8.33 (s, 1H), 8.60 (d, /=4.0 Hz, 1H), 8.70 (s, 11}, 11.73 (s,
1H). LC/MS (ESL m/z): 457.08 [M + HJ".

b3
(S
)



WO 2022/076663 PCT/US2021/053937

(0011281 Synthesis of 6, 7-Dimethoxy-2-{4-(5-(4-methoxy-2-nitro-3-(pvridin-3-
vimethoxy)phenylj-2H-tetrazol-2-yliphenethylj-1 2, 3, 4-tetrahydroisoquinoline (ID73. A clean,
dry 40 mL vial equipped with a stir bar was charged with 1B4 (376 mg, 1.20 mmol}, sodium
nitrite {102 mg, 1.48 mmol}, H:0 (2 ml), and EtOH {6 mL} The muxture was vortexed and
cooled below 0 °C. A 36% HCI solution (0.4 mL} was added to the mixture and the mixture was
vigorously stirred for about 5 mun. In another clean, dry 40 mL vial, ¥C7 (550 mg, 1.20 mmol)
was dissolved in pyridine (8 mL), and this solution was gradually added to the vial containing
mtermediate B4, The mixture was then stirred overnight at room temperature. Upon completion
{monitored by LC/MS), the solvent was removed 1n vacuo to afford the crude residue, which was
puritied by flash column chromatography on silica gel (0-5% MeOQH/DCM) to afford D7 as
brownish yellow solid {290 mg, 38%}. '"H NMR (400 MHz, DMSO-ds): 6 2.70 (s, 4H), 2.72 (1, J
~ 12.0 Hz, 2F), 2.93 (t, J = 12.0 Hz, 2H), 3.55 (s, 2F), 3.69 (s, 6H), 3.95 (s, 3H), 5.34 (s, 2H),
6.62 (d,J = 12.0 Hz, H), 7.44-7.47 (m, 1H), 7.57(d,J = 8.0 Hz, 2H), 7.64 (s, 1H), 7.79 (5, 1H),
7.89-7.92 (m, 1H), 8.01 (d, J = 12.0 Hz, 7H), 8.57 (d, J = 4.0 Hz, 1H), §.70 (s, 1H). LC/MS
(ESI, m/z): 624.20 [M +H]"

[001129] Synthesis of 2-{2-{4-(2-(6, 7-Dimethoxy-3, 4-dibiydroisoguinolin-2( 1 Hj-yiethvi)phenyi-
2H-tetrazol-5-ylj-S-methoxy~-4-(pyridin-3-vimethoxylaniline (€7}, A clean, dry 40 mbL wial
equipped with a stir bar was charged with IB7 (250 mg, $.40 mamol}, won {223 mg, 4.0 mmol},
arpmoniom chlonde (43 mg, 0.8 mmol), EtOH (10 mL)}, and water (1.5 mL}. The reaction
nuxture was stirred at 90 °C for 1 h. Upon completion (monitored by LC/MS), the mixture was
filtered and the solid obtained was washed with EtGH (3x} followed by DCM (3x). The filirate
was then diluted with DCM up to 1506 mL and washed with saturated NaHCOs (1 x 100 ml),
brine {1 = 100 mL), and dried (Na:S0Os). The solvent was removed in vacuo to afford IE7 as
pale-yellow solid (175 mg, 73%), which was used without further purification. 'H NMR (400
MHz, DMSO-dey. 6 2.70 (s, 450, 2.72 (1, J = 12.0 Hz, 2H), 2.91 (¢, J = 12.0 Hz, 2H), 3.55 (5,
2H), 3.68 (s, 65D, 3.79 (s, 3H), 5.06 (s, 2H), 6.16 (s, 2H), 6.57 (s, 1H), 6.61 (d, .7 = 12.0 Hz, 2H),
7.40-7.43 (m, 15, 7.52 (d, / = 8.0 Hz, 2H), 7.64 (s, 1H), 7.85-7.88 (m, 1H), 8.06 (d, J ~ 8.0 Hz,
2H), 8.52(d,J ~ 8.0 Hz, 1H), .66 (s, 1H). LC/MS (BSL m/z): 594.19 [M + H]™

[001130] Synthesis of 7~{(4-(5-{3-{ Benzyloxyi-d-methoxy-2-nitrophenyl)-2H-tetrazol-2-
viiphenethyl}-3,6,7, 8-tetrahydroimidazof 1, 5-a Jpyrazine (ID8), A clean, dry 40 mL vial equipped
with a stir bar was charged with IB1 (0.20 g, 0.82 mmol}, sodium nitrite {(8.06% g, 1.0 mmol},
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H20 {2 mL), and EtOH (6 mL). The muxture was vortexed and cooled to ~15 °C (1ce/salt bath).
A 36% HCH solution (0.25 mL} was added to the mexture and the mixture was vigorously stirred
for about 5 mun. In another clean, drv 40 mL vial, compound IC2 {037 g, ¢.82 mmol} was
dissolved in pyridine {5 mL), and this solution was gradually added to the vial containing 181
The mixture was then stirred at room temperature overnight. Upon completion {monitored by
LC/MS), the crude mixture was diluted with DCM (75 mL) and washed with water, brine (2 x 50
mb), and dried (Na:SO4). The solvent was removed 1n vacuo to afford the crude residue, which
was purified by flash column chromatography on silica gel (G-5% MeOH/DCM) to afford IS
(0.15 g, 33%). 'H NMR (400 MHz, DMSO-ds): § 2.79-2.89 (m, 4H), 2.94 (¢, J = 12.0 Hz, 2H),
3.68 (s, 2H)}, 3.97-4.02 (m, SH), 5.30 (s, 2H), 6.63 (s, 1H), 7.37-7.50 (m, 6H}, 7.58 (s, 1H), 7.61
(s, 7H}, 7.79 (s, 1F), 8.02 (d, J = 12.0 Hz, 2H). LC/MS (EST, m/z): 553.21 [M+ H"

[O0VI3Y] Swmthesits  of  d-(Benzyloxy)-2-{2-(4-(2-(3, 6-diliydvoinidazof 1, S-ajpyrazin-7(8FH)-
yijethyliphenyl)-2H-terrazol-3-vi}-5~-methoxyaniline (YES). A clean, dry 40 mL vial equipped
with g stiv bar was charged with IDB3 (0.13 g, 0.23 nunol), iron (0.13 g, 2.35 mmol), ammonium
chlonide {0.12 g, 2.35 mumol), EtOH (7 mL), and water (1.5 mL). The reaction muxture was
stirred at 90 °C and monttored by LC/MS. Upon completion (after 1 h}, the muxture was filtered
whitle hot through a plug of Celite and washed with DCM. The filtrate was washed with saturated
NaHCO: (2 x 50 mL}, brine (1 x 50 ml), dried (Na2SQ4), and concentrated to afford the crude
residue, which was purified by flash column chromatography on silica gel (0-5% MeOH/DCM)
to afford TES (0.085 g, 71%). 'H NMR (400 MHz, DMSO-ds): 6 2.79-2.89 (m, 4H), 2.94 (¢, J ~
12.0 Hz, 2H), 3.68 (s. ZH), 3.97 (s, 3H), 3.99 (¢, J — 12.0 Hz, 2H), 5.30 (s, 2H), 6.63 (s, 1H),
7.37-7.50 {m, 8H), 7.59 (s, 1H), 7.61 (s, 2H), 7.79 (s, 1H), 8.03 (d, J ~ 8.0 Hz, 2H). L{/MS
(ESL m/z): 523.18 [M + H]"

Example 2: Synthesis of N-{2-{2-{4-(2-(5.6-Dihydroimidazo|§.5-a|pyrazin-7(8H)-
vhiethyljphenyl)-2H-tetrazol-5-y1)-4.5-dimethoxyphenyl}-4-oxo-4H-chromene-2-

carboxamide (Scheme 1, Compound No. 1)
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(0011327 134 mg of Intermediate IE1 and 136 mg of Intermediate IF1 were used to synthesize
&5 myg of the title compound (46% vield) according to the General Procedure GG. "H NMR (400
Mz, DMSO-de: 6 2.80 (m, ZH}, 2.91 (m, 4H), 3.70 (s, 2H}, 3.76 (s, 3H}, 3.79 (s, 3H), 402 (t, J
=54 Hz, 2HY, 6.67 (3, 1H}, 6.82 (s, 1H}, 745755 (m, 6H), 777 {t, /=78 Hz, 1H}, 792 (d, / =
8.0 Hz, 2H), 7.99 (4, /= 8.0 Hz, 1H), 8.00 (5, 1H}, 11.72 (5, 1H}; LC/MS (ESL, m2): 61920 {M
+H]"

Example 3: Synthesis of N-{2-{2-{4-(2-(3.4-Dihydro-1,6-naphthyridin-2{1H)-
vhiethyljphenyl)-2H-tetrazol-5-y1)-4.5-dimethoxyphenyl}-4-oxo-4H-chromene-2-

carboxamide (Scheme 1, Compound No. 7)
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[001133] 137 mg of Intermediate IE2 and 136 mg of Intermediate IF1 were used to synthesize
79 mg of the title compound (42% yield) according to the General Procedure GG. TH NMR (400
MHz, DMSO-ds): 6 2.76-2.83 (m, 6H}, 2.91-2.95 (m, 2H}, 3.69 (s, 6H}, 3.71 {s, 3H}, 6.71 (s,
1H), 713 (d, J = 4Hz, 1H), 7.36-7.43 (m, SH}, 768 {, J = 12Hz, 1H), 7.82(d, J = 8Hz, 2H},
791 ¢d, J = 8He, 1H}, 8.01 {5, 1H}, 8.27-8.31 (m, 2H}, 11.70 (s, 1H}. LC/MS (BSI, sz} 630.20
M+ HT

Example 4: Synthesis of N-{2-(2-{4-(2-(3,4-Bihydro-2,6-naphthyridin-2(1#)-
yhethyijphenyl)-2H-tetrazol-5-yi)-4,5-dimethoxyphenvijquinoline-3-carboxamide {Scheme

1, Compound Ne. 2}
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[001134] 137 mg of Intermediate IE2 and 129 mg of Intermediate IE2 were used to synthesize
92 mg of the title compound {50% vield} according to the General Procedure GG. 1H NMR (400
MHz, DMSO-ds): 6 2.49-2.51 (m, 6H), 2.75-2.79 {(m, 2H}, 3.65 (s, 2H), 3.87 (s, 6H}, 7.10(d, J =
4.0 Hz, 1H), 7.40 (d, /= 8.0 Hz, 2H), 7.67-7.69 {m, ZH}, 7.87-7.89 (m, 3H}, 7.91-7.99 (m, ZH},
8.10(d, /=8.0Hz, 1H), 826-829 (m, 2H), 8.94 (5, 1H), 9.41 (5, 1H}, 10.87 (s, 1H). LC/MS
(ESI, m/z): 613.20 [M +H]"

Example 5: Synthesis of N-{2-{2-{4-(2-(3,4-Bihydro-2,6-naphthyridin-2(1H)-
yhethyi)phenyl}-2H-tetrazol-5-y1}-4,5-dimethoxyphenyliguinoxaline-2-carboxamide

{Scheme 1, Compound No. 9)
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(0011357 137 mg of Intermediate ¥E2 and 129 mg of Intermediate IF3 were used to synthesize
83 myg of the title compound (45% yield) according to the General Procedure GG. 'H NMR (400
MHz, DMSO-ds): 6 2.78-2.82 (m, 6H), 2.93-2.97 (m, 2H), 3.69 (s, 2H), 3.84 (3, 6H), 712 (d, 7=
4.0Hz, 1H), 744 (d, /=40 Hz, ZH), 7.63 (s, 1H), 7.82-7.99 (m, SH), 812 (d, /= 8.0 Hz, 1H)},
827(d,J=80Hz 1H), 832 (s, 1H}, 8.41 {s, 1H}, 046 (s, 1H}, 12.02 {s, 1H}. LC/MS (ES],
mzy 61420 M+ H™

Example 6: Synthesis of N-(2-(2-(4-(3-(3,4-Dihydro-2,6-naphthyridin-2( LH)-
vhiethylphenyl)-2H-teirazol-5-v1)-4,5-dimethoxy phenyl}-9-oxo-9H -xanthene-4-

carboxamide (Scheme 1, Compound Ne. 11)
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[001136] 137 mg of Intermediate TE2 and 155 mg of Intermediate TF4 were used to synthesize

88 mg of the title compound {43% vield} according to the General Procedure GG, LE/MS (ESI
mzy 67931 M+ HI™

Example 7: Synthesis of N-(d-( Benzyloxy}-2-(2-{4-(2-(3,4-dihydro-2,6-naphthyridin-2(1 /-
vhethylphenyl)-2H-teirazol-5-v1)-S-methoxyphenylj-4-ox0-4H-chromene-2-carboxamide

{Scheme 1, Compound Ne. 12}
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[0011371 65 myg of Intermediate 58 and 40 mg of Intermediate FF1 were used to synthesize 32
myg of the title compound (38% yield} according to the General Procedure GG. H NMR (400
MHz, DMSO-de}: ¢ 2.78 (m, 6H), 295 (t, /=7 4 Hz, 2H}, 3.68 (s, ZH}, 3.82 (5, 3H), 5.14 (5,
2H), 6.89 (s, 1H), 7.10(d, /=48 Hz, 1H}, 735-7.52 (m, 8H}, 7.56(d, /=84 Hz 1H), 7.72 (s,
1H), 7.81 (m, 1H)}, 7.97(d, /=84 Hz 2H), 804 (dd, /= 8.0, 1 6 Hz, 1H), 828 (s, 1H}, 8.28 (4,
J=48 Hz, 1H), 834 (s, 1H). LC/MS (BSL m/z): 70631 [M+H]"

Example 8: Synthesis of N-{4-(Benzyloxy)-2-(2-(4-(2-3,4-dihydro-2.6-naphthyridin-2{1 H)-
yhethylphenyl)-2H-tetrazol-5-y1)-5-methoxyphenyliguinoline-3-carboxamide {Scheme 1,
Compound No, 13)
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[001138] 65 mg of Intermediate 58 and 42 mg of Intermediate FF2 were used to synthesize 33
mg of the title compound (40% yield} according to the General Procedure GG except the
reaction was stirred at 40 °C for 72 h. '"H NMR (400 MHz, DMSO-de): 6 2.80-3.00 (m, SH), 3.78
{bs, 2H}, 3.92 (s, 3H), 5.23 {5, 2H), 7.10{d, /= 4.8 Hz, 1H), 7.38 (m, 1H}, 7.45 (m, 4H), 7.53
(my, 2HY, 773 {m, 1H), 7.85 (s, 1H)}, 7.94 (m, 4H}, 8.05(dd, /=84, 08 Hz 1H) 813(d, /=84
Hz, 1H), 830(d, J=52Hz 1H) 836(s, 1H),202(d,/=1.6Hz 1H), 245(d, /=24 Hz 1H),
10.91 (s, 1H). LO/MS (ESI, mz): 68931 [M+HJ™

Example 9: Synthesis of N-{2-{2-{4-(2-(3,4-Bihydro-2,7-naphthyridin-2(1H)-
yhethyijphenyl)-2H -tetrazol-5-yi)-4,5-dimethoxyphenyl}-4-ox0-4H-chromene-2-

carboxamide (Scheme 1, Compound No. 6}
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(0011397 137 mg of Intermediate IE2 and 136 mg of Intermediate IF1 were used to synthesize
7% mg of the title compound (41% vield) according to the General Procedure GG. TH NMR (400
MHz, DMSO-dey: 8 2.51 (s, 2H), 3.22-3.26 {m, 4H), 3.54-3.58 {m, ZH}, 3.77 (s, 3H}, 3.82 (5,
3H), 4.69 (br s, 2H), 6.80 (s, 1H), 7.49-7.56 {m, 6H}, 780 (t, /=12 Hz, 1H}, 8.00-8.05 (m, 4H),
8.57(d, /=4 Hz, 1H), 866 (s, 1H), 11.74 (s, 1H). LC/MS (ES], m/z): 630.20 [M + H]™
Example 10; Synthesis of N-(2-{2-(4-(2-{6-(1 H{-Imidazol-1-yi}-3,4-dibydreisoquinelin-2{1 H}-
yhethyijphenyl)-2H-tetrazol-5-yi)-4,5-dimethoxyphenyi}-4-oxo-4#-chromene-2-

carboxamide (Scheme 2. Compound No. §}
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(0011407 78 myg of Intermediate BM and 68 mg of Intermediate IFT were used 1o synthesize 69
mg of the title compound (66% vield) according to the General Procedure NN, 'H NMR (400
MHz, DMSO-ds): 6 2.76-2.79 (i, 4H}, 2.86-2.89 (m, 2H), 2.94-2.97 (m, ZH)}, 3.68 (s, ZH), 3.82
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(s, 3H), 3.84 (5, 3H}, 6.90 (5, 1H), 7.07 (5, 1H}), 7.19(d, / = 8.0 Hz, 1H}, 736 (5, 1H}, 739 (5,
1H), 7.47-7.66 {m, 6H), 7.79-7.83 (m, 1H), 797 (d, J = 8.0 Hz 2H), 8.03 (d, / = 8.0 Hz, 1H),
8.09 (s, TH), 8.17 (s, 1H), 11.69 (s, 1H). LC/MS (ESL m/z): 69541 [M+H]™

Example 11: Synthesis of N-(2-{2-(4-(2-(7-(1¥H{-Imidazol-1-yi}-3,4-dibydreisoquinelin-2{1 H}-
yhethyijphenyl)-2H-tetrazol-5-yi)-4,5-dimethoxyphenyi}-4-oxo-4#-chromene-2-

carboxamide (Scheme 2, Compound Ne. 18}
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(0011417 78 mg of Intermediate TM2 and 68 mg of Intermediate FF1 were used to synthesize 61
mg of the title compound (59% yield) according to the General Procedure NN, 'H NMR (400
MHz, DMSO-ds): ¢ 2.76-2.79 {m, 4H), 2.80-2.97 {m, 4H}, 3 68 (s, ZH}, 3.83 (5, 3H), 3.85 (s,
3H), 6.91 ¢s, 1H}, 7.07 ¢s, 1H), 7.19(d, J = 80 Hz, 1H), 7.36-7.38 {m, 2H}, 7.47-7.65 {(m, 6H),
7.80-7.84 (m, 1H), 798 (d, J = 80 Hz 2H)}, 803 {(d,/ = 80 Hz, 1H}, 810 (s, 1H}, 8.16 (s, 1H]},
11.68 (s, 1H). LO/MS (ESE m/z)y: 69531 [M+HJ™

Example 12: Synthesis of N-(2-(2-(4-(2-(7-(2-( 1 H-Imidazol-1-yhethoxy}-6-methoxy-3.4-
dibydroisogquinelin-2{ 1 -ylethyl)phenyi}-2H-tetrazel-S-y1}-4,5-dimethoxyphenyi}-4-oxo-
4#-chromene-2-carboxamide (Scheme 3, Compound Neo. 14)
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(0011427 A clean, dry 40 mi. vial was charged with Intermediate ES (90 mg, 0.15 mmol, 1.0 eq.},
Intermediate §F1 {68 mg, 0.2 mmol, 1.33 eq.), and DCM (8.0 mL). The reaction mixture was
stirred at room temperature for 3 h, and upon reaction completion, the mixture was concentrated
under vacuom and purified by reverse-phase HPLC (6.1% TFA in water/MeCN}. The product

was then dissolved i 10% MeOH/DCM, followed by extraction with 1.0 M NaQOH, drying over
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anhydrous sodium sulfate, {iltration, and removal of the solvent under vacuum to give 32 mg of
the title compound {(28% yield) as a free base. LC/MS (ESL, mzy 76920 [M + HY™

Example 13: Synthesis of N-{2-(2-(4-(2-{(3-(1 H-Imidazol-1-yl}benzyl }{{ I-methyl- 1 H-
indazol-S5-ylimethyliaminojethylphenyl}-2H-tetrazol-5-y11-4,5-dimethoxyphenyl)-4-oxo0-

4H-chromene-2-carboxamide (Scheme 4, Compound Ne. 3}
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[001143] 96 mg of Intermediate IY1 and 68 mg of Intermediate IF were used to synthesize 42
mg of the title compound (34% yield) according to the General Procedure RR. 'H NMR (400
MHz, DMSO-ds), 2.72 (t, /=68 Hz, 2ZH)}, 2.91 (¢, J= 6.8 He, 2H)}, 3.72 (s, 2H}, 3.76 (s, 2H},
3.78 (5, 3H), 3.82 (5, 3H), 3.99 (5, 3H)}, 6.85 (5, 1H), 7.03 {5, 1H), 7.25-7.35 (1, 48}, 7.40-7.62
{m, OH), 7.72 (m, 1H}, 7.85, 787 (25, 2H}, 7.95(d, /=08 Hz, 1H), 796 (dd, /= 4.0, 1 6 Hz,
1H}, 810 (s, 1H), 816(s, 1H), 11.78 (s, 1H). LE/MS (ES], mzy 813.5 [M + HJ™

Example i4: Synthesis of N-(2-(2-{4-(2-({3-(1 H-Imidazol-I-yi}benzyl{{1-methyl-1H-
indazol-5-ylhimethyDaminojethyliphenyl-2H -tetrazol-5-yl)-4,5-dimethoxyphenyhquinoline-

3-carboxamide (Scheme 4, Compound No, 4}
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(0011441 96 mg of Intermediate TY1 and 64 mg of Interrediate IF2 were used to synthesize 33
mg of the title compound (28% yield) according to the General Procedure RR. 'H NMR (400
MHz, DMSO-ded, 2.70 (t, J = 7.2 Hz, 2H), 2.91 (1, J = 6.8 Hz, 2H)}, 3.70 (s, 2H), 3.76 (3, 2H),
3.91¢s, 3H), 3.92 (s, 3H), 3.99 (s, 3H), 701 {t, /=10 Hz, 1H}, 7.27 (m, 3H), 7.33 {dd, J =43,
1.4 Hz, 1H), 7.39 (m, 1H), 7.45 (m, 2H), 7.52(d, /= 8.8 Hz, 1H), 7.56-7.61 {m, 3H), 7.70 (5,
1H), 7.84 (m, 1H}, 7.88, 7.90 (2s, 2H)3, 7.93 (d, J = 0.8 He, 1H}, 7.95-7 98 (m, 2H)}, 807 {d, /=
124 Hz, TH), 813 (1, /=1.0Hz, 1H}, 899(d, /=20Hz 1H)}, 945(d, /=24 Hz, 1H)}, 1092 (s,
THY. LO/MS (ESE m/z): 7963 [M + HJ
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Example 15: Synthesis of N-(2-(2-(4-(2-{(3-(1 H-Imidazol-1-yl}benzyl }{{ I-methyl- 1 H-
indazol-5-ylimethyljaminojethylphenyl)-2H-tetrazol-5-y1)-4,5-dimethoxyphenyl)-7-methyl-

4-px0-4H-chromene-2-carboxamide (5cheme 4, Compound Ne. 5}
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[001145] 96 mg of Intermediate IY1 and 71 mg of Intermediate IFS were used to synthesize 37
mg of the title compound (30% yield) according to the General Procedure RR. 'H NMR (400
MHz, DMSO-ds), 2.18 (s, 3H), 270 (t, /=74 Hz, 2H), 2.88{t, /=68 He, 2H}, 3.70,3.72,3.75
(35, 10H), 3.99 (5, 3H), 6.67 (5, 1H), 7.04 (5, 1H}, 7.09, 7.12(2s, 2H), 7.20, 7.22 {2s, 2H), 7.30-
7.39 {(m, 3H}), 743 (t, J=8.0 Hz, 1H), 748, 7.50 (Zs, 2H}, 7.54 (d, /= 8.8 Hz, 1H), 7.60 (s, 1H},
7.63 (s, 18y, 7.73,7.75, 777 (35, 3H)}, 7.95{(d, /=08 Hz, 1H), 802(s, 1H), 817 (s, 1H)}, 11.68
{s, 1H}. LC/MS (ESI, mzy 827.6 [M + HJ

Example 16: Synthesis of Methyl 4-(2-(4-(2-(methyl{{I-methyl- 1 H{-indazol-5-
vimethyljamino)ethyliphenyl}-2H-tetrazol-5-vi}-3-{4-oxo-4H-chromene-2-

carboxamido)benzoate {Compound Ne, 15}

O A
el Oy s el
A 1, I ) AT — .
%H*‘N N e ™ \(* NN N e
( ey 0 \/ Ml e
\ /2 S < SR V4
/\'\/L‘NH/ \\.\...' § el /v NH N N
Me0.C 2 e BCM Me0:C bD N
BN
ST
00
&

149 mg of Intermediate Y2 and 136 mg of Intermediate IF1 were used to synthesize 140 mg of
the title compound (70% yield) according to the General Procedure RR. 'H NMR (400 MHz
DMSO-de} 2.20 (s, 3H), 2.57 {t, J =72 Hz, 2H), 271 {t, J = 7.2 Hz, 2H), 3.59 (s, 5H}, 3.99 (s,
3H), 6.48 (s, 1H), 7.09(d, J = 8.0 Hz, 1H}, 7.15-7.34 {m, SH), 7.50-7.61 (m, SH}, 7.70-7.75 {m,
ZH), 7.93 (s, TH), 8.69 (s, 1H), 11.66 (s, TH). LO/MS (ESE mz): 66920 [M + HI™

Example 17: Synthesis of V-(2-(2-(4-(2-(6,7-Dimethoxy-3,4-dibydroisoguinolin-2{1 #}-
vijethyliphenyl}-2H-tetrazel-5-yi1-4,5-dimethoxyphenyl-4-ox0-6-(pyridin-4-yi)-4#-

chromene-2-carboxamide (Compound No. 19)
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(0011461 100 mg of Intermediate 1AZ and 108 mg of Intermediate FF6 were used to synthesize
52 mg of the title compound (36% vield) according to the General Procedure NN, 'H NMR (400
MHz, DMSO-ds}: 6 2.65-2.69 (m, 6H), 2.83 {t, J = 8.0 Hz, 2H), 3.51 (5, 2H), 3.69 (s, 3H), 3.71
{s, OH}, 6.61 {s, 1H}, 6.65 (s, 1H}, 6.72 {s, 1H), 7.34-7.48 {m, SH), 7.83 (s, 2H), 7.98-8.01 {m,
4H}, 8.59(d, J = 4.0 He, TH), 8.85 (s, 1H}, 11.73 {5, 1H). LC/MS (ESE, m/z): 766,12 [M + HJ".
Example 18: Synthesis of NV-(2-{2-(4-(2-(6,7-Dimethoxy-34-dihydroisoguinolin-2(1H}-
yhethyliphenyl)-2H-tetrazol-5-y1)}-4.5-dimethoxyphenylj-6-(1 H-imidazeol-1-yl}-4-ox0-45-

chromene-2-carboxamide {Compound Ne. 20}
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[001147] 100 g of Intermediate 1AZ and 105 mg of Intermediate TF7 were used to synthesize
48 mg of the title compound (33% vield) according to the General Procedure NN, 'H NMR (400
MHz, DMSO-ds): 6 2.69 {s, 48}, 2.85-2.92 (m, 2H}, 3.54 {s, 2H)}, 3.74 {s, OH}, 3.76 (s, 3H),
3.80-3.81 {m, 2H), 6.63 (d, /= B.0 Hz, 2H), 6. 78 (5, 1H), 7.14 (5, 1H), 7.40-7.42 (m, 3H), 7.51-
7.53 {m, 1H), 7.82-7.86 {m, 2H), 7.96-8 08 {m, 4H}, 8.34 (5, 1H), 11.78 (s, 1H). LO/MK (ESL,
m/zy 75532 [M+ HT

Example 19: Synthesis of N-(2-(2-(4-(2-{6,7-Dimethoxy-3.4-dihydroisoguinobn-2{ 1 H)-
yhethyijphenyl)-2H-tetrazol-5-yi}-4,5-dimethexyphenyi-4-(pyridin-4-ylbenzamide
{Compound Ne. 21}
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10011487 100 mg of Intermediate 1AZ and 89 mg of Intermediate ¥F8 were used to synthesize
49 mg of the title compound {37% yield) according to the General Procedure NN, 'H NMR (400
MHz, DMSO-de): 0 270-2.72 {m, 6H), 2.90 {t, / = 16.0 Hz, 2H), 3.52 (s, 2H)}, 3.69 (s, 3H}, 3.70
{s, 3H}, 3.88 (s, 6H}, 6.61 (d, J =80 Hz, 2H), 7.50(d, /= 12.0He, 2H), 7.71 (5, 1H), 781 {d, J
=40 Hz, 2H}, 7.95-8.02 (m, SH), 8.17(d, /=80 Hz, 2H), 870 (d, /= 4.0 Hz, ZH), 1085 (5,
TH). LO/MS (ESE, m/z) 698.41 (M + H}™

Example 20: Synthesis of NV-(2-(2-(4-2-(6,7-Dimethoxy-3,4-dihydroisoguinelin-2(1£)-
vhethylphenyh)-2H-teirazol-5-v1)-4,5-dimethoxyphenyl-4-(pyridin-3-yhbenzamide
{Compound No., 22)
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[0011497 100 mg of Intermediate 1A% and 89 mg of Intermediate IF9 were used to synthesize
35 mg of the title compoumd {26% yield) according to the General Procedure NN, 'H NMR (400
MHz, DMSO-de): 6 2.70-2.73 {m, 6H}, 2.91 {1, .7 = 16.0 Hz, ZH), 3.53 (3, 2H), 3.69 {3, 3H), 3.70
{3, 3H), 3.89 (s, 6H), 6.61 {d,.J = 12.0 Hz, ZH), 7.53-7.57 {m, 3H), 7.73 (5, 1H), 7.83-8.04 (m,
5H), 8.17{(d, J = 12.0 Hz, 3H), 8.64-8.66 {m, 1H), 9.02 (s, 1H), 10.85 (5, 1H). LC/MS (ESI,
mz) 69831 [M+ HI™

Example 21: Synthesis of V-(2-(2-(4-(2-(6.7-Thmethoxy-3.4-dihydroisoguinolin-2(1H}-
yhethyliphenyl)-2H-tetrazol-5-y1)-4.5-dimethoxyphenylj-4-(LH-imidazol-1-ylibenzamide
{Compound No. 23)
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[001150] 100 mg of Intermediate 1AZ and 87 mg of Intermediate IF18 were used to synthesize
45 mg of the title compound (34% vield) according to the General Procedure NN, 'H NMR (400
MHz, DMSO-ds): 6 2.70-2.75 (m, 6H}, 2.92 {t, J = 12.0 Hz, 2H), 3.54 (3, 2H), 3.70 (3, 6H), 3.89
(s, 6H}, 6.62(d,J = 8.0 Hz, 2H), 718 (5, 1H), 7.53(d, J = 8.0 Hz, 2H), 7.73 (s, 1H), 7.87-8.01
{m, 6H), 818 (d,.J = 8.0 Hz, 2H), 843 (s, 1H), 10.80 (s, 1H). LO/MS (ESL, m/z): 68721 [M +
HY"

Example 22: Synthesis of N-(2-{2-(4-(2-{6,7-Dimethoxy-3.4-dihydroisoguinohn-2{ 1 H)-
yhethylphenyl)-2H-tetrazol-5-yi)-4-( pyridin-3-yloxy jphenyi}-4-oxo-4H-chromene-2-
carboxamide (Compound Neo. 24)
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[001151}] o 100 mg of Intermediate IES and 82 mg of
Intermediate EF1 were used to synthesize 40 mg of the title compound (31% yield)} according to
the General Procedure RR. 'H NMR (400 MHz, DMSO-de): 6 2.67-2.73 {m, 6H), 2.90 (¢, J =
16.0 Hz, 2H), 3.55 (s, 2H), 3.70 (5, 6H}, 6.63 {5, 1H}, 6.65 (5, 1H}, 6.96 (5, 1H}, 7.37-7.40 (m,
1H), 7.45-7.63 (m, 6H), 7.82-7.87 (m, 2H)}, 798 (d. J =80 Hz 2H), 8.06(d, /=8 0 Hz, 1H),
840(d,J =8 0Hz, 1H}, 844 (d, J=40Hz 1H), 850(d, /= 4.0Hz 1H), 1161 (s, 1H).
LC/MS (ESY mzy 72221 [M+HJ™

Example 23: Synthesis of N-{2-{2-(4-(2-(6.7-Dimethoxy-3.4-dihydreisoquinolin-2{1H}-
vhiethyljphenyl)-2H-tetrazol-5-v1)-4-(pyridin-4-yloxy)phenyl})-4-oxo-4 H-chromene-2-

carboxamide (Compound No. 25)
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[001152] 98 mg of Intermediate TE10 and 68 mg of Intermediate I¥F1 were used to synthesize 40
mg of the title compound (31% vield) according to the General Procedure RR. 'H NMR (400
MHz, DMSO-ds): 6 272-2.76 {m, 6H}, 2.95 {t, /=74 Hz, 2H), 3.56 (s, 2H}, 3.71 (25, 6H), 629
(d, /=80Hz ZH), 6.65(d, J=96Hz ZH), 7.04 (s, 1H), 7.51-7.56 {(m, 3H), 7.65(d, /= 8.4 He,
1H), 7.80¢(dd, /=88, 28 Hz [H), 786 (d, /=738 08 Hz, 1H), 808811 {m, SH), 827(d, J=
2.8 Hz, 1H), 853 (d, /=88 Hz, 1H), 11.80 (bs, 1H}. LC/MS (ESL, me/zy: 72231 [M+H}™
Example 24: Synthesis of N-(2-(2-(4-(2-(6,7-Dimethoxy-3,4-dihydroisoguinolin-2(1 H)-
vhethylphenyl)-2H-tetrazol-5-vi-4-( pyridin-4-yimethoxy)phenyl-4-oxo-4H-chromene-2-

carboxamide (Compound No., 26}
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[001153] 100 mg of Intermediate TE12 and 80 mg of Intermediate TF1 were used to synthesize
38 mg of the title compound (30% vield) according to the General Procedure RR. 'H NMR (400
MHz, DMSO-ds): 6 2.70 (s, 6H}, 2.90 (1, J = 12.0 Hz, 2ZH), 3.55 (5, 2H), 3.70 (5, 6H), 5.27 (s,
2H}, 6.63 (s, 1H}, 6.66 {5, 1H)}, 6.91 {s, IH), 7.27-7.30 {m, 1H), 7.44-7.60 {m, 6H}, 7.80-7 83 {m,
2H), 798 (d,J =8.0Hz 2H), 804(d,.J =80 Hz, 1H), 825(d, J=120Hz 1H), 861 {(d, J~=
4.0 Hz, 2H), 11.47 (s, TH)Y. LO/MS (BESL mz)y 736.22 M+ H]™

Example 25: Synthesis of NV-{2-(2-(4-(2-(6,7-Dimethoxy-3.4-dihydroisoguinolin-2(1H}-
yhethyliphenyl)-2H-tetrazol-5-y1-4-( pyridin-3-yimethoxy phenyl}-4-oxo-4H-chromene-2-

carboxamide (Compound Neo. 27)
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[001154] 90 mg of Intermediate TE8 and 70 mg of Intermediate ¥F1 were used to synthesize 49
myg of the title compound (41% yield) according to the General Procedure RR. 'H NMR (400
MHz, DMSO-ds): 6 2.67-2.73 {(m, 6H), 2.89{t, J = 8 0 Hz, 2H), 3.54 (s, 2H}, 3.70 (s, 6H}, 5.22
(s, 2H}, 6.63 (d, J = 80 Hz, 2H), 6.89 (s, 1H), 7.25-7.29 {(m, 1H), 7.43-7.58 {(m, SH), 7.78-7 .83
{m, 2H}, 791 {(d, /=40 Hz, 1H), 794 (d, /=80 Hz 2H), 803 (4, J = 8.0 Hz, 1H),826(d, J =
120 He, 1H, 857 (d, J = 80 Hz, 1H), B.73 (5, 1H}, 11.49 (s, 1H}) LO/MK (ESL, m/2): 73632
M+ HT

Example 26: Synthesis of NV-{2-{2-(4-(2-(6,7-Dimethoxy-3.4-dihydroisoguinolin-2(1H}-
yhethyliphenyl)-2H-tetrazol-5-y-4-2-{pyridin-3-vijethoxy jphenyl}y-d-oxo-d H-chromene-2-

carboxamide (Compound No. 28)
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[0011551 49 mg of Intermediate EE11 and 34 mg of Intermediate I¥1 were used to synthesize 23
mg of the title compound (36% yield) according to the General Procedure RR. 'H NMR (400
MHz, DMSO-dey: 8 2.71 (m, 6HY, 292 (1, /=74 Hz, ZH), 311 (, J=6.4 Hz, 2H), 3.55 (5, 2H)},
3.70 (s, 3H), 3.71 {s, 3H), 430 (1, /= 6.6 Hz, 2H)}, 6.63 {5, 1H)}, 6.66 (s, 1H}, 6.91 (s, 1H), 7.19
(dd, /=58,28Hz 1H),737{(dd, J=74,46Hz 1H), 744, 7462, 2H), 752 (t, /=74 Hz,
1H), 7.59(d, J=8.0Hz 1H), 767 (d, /=28 Hz, 1H), 7.79-7.86 (m, ZH), 7.97, 8.00 (2s, ZH},
806(dd, J=4.6,14Hz 1H),824(d, J=88Hz 1H),847(dd, /=32, 1.6Hz 1H),806(d,J
=1.6Hz 1H} 1147 (s, 1H); LO/MS (ESYE, m/z)y, 7502 [M + H}
Example 27: Synthesis of N-{4-{Benzyloxy)-2-(2-{4-(2-{6,7-dimethoxy-3.4-
dihydroisoguinolin-2{1 H)-yhethyl)phenyl)}-2H-tetrazol-5-y1)-S-methoxyphenyh-4-ox0-4 H-

chromene-2-carboxamide {Compound No, 29)
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(0011567 100 mg of Intermediate ¥ES6 and 76 mg of Intermediate TF1 were used to synthesize 43
myg of the title compound (36% yield} according to the General Procedure RR. 'H NMR (400
MHz, DMSO-ds): 6 272 (s, 6H), 2.89(t, J = 12.0 Hz, 2H}, 3.58 (s, ZH}, 3.70 (s, 6H}, 3.72 (s,
3H), 5.02 (5, 2H), 6.64 (d, J = 8.0 Hz, 2H), 6.75 (s, 1H), 7.37-7.48 {m, OH), 7.55 (5, 1H)}, 7.68-
773 (m, 1H}, 7.835{(d, J = 80 Hz, 2H}, 7.93-7.95 (m, 1H}, 8.07 {s, i1H}, 11.73 {s, 1H} LC/MK
{ESI, m/zy 76518 [M + H]™.

Example 28: Synthesis of N-{4-{ Benzyloxy}-2-(2-{4-(2-(3,4-dihydro-2,6-naphthyridin-2(1 i}
vhethylphenyl)-2H-teirazol-5-v1)-S-methoxyphenylj-4-ox0-4H-chromene-2-carboxamide

{Compound No. 16}
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(0011577 65 mg of Intermediate TE3 and 46 mg of Intermediate TF1 were used to synthesize 32
myg of the title compound (38% yield) according to the General Procedure RR. 'H NMR (400
MHz, DMSO-de): 0 278 (m, 6H), 295 (1, /=74 Hz, 2H), 3.68 (5, 2H), 3.82 (5, 3H), S.14 (5,
2H), 6.89 (5, 1H), 710 (d, /=48 He, 1H}, 7.35-7.52 (m, 8H), 7.56 {(d, /=84 Hx, 1H), 7.72¢
1H), 7.81 (m, 1H), 7.97(d, J = 8.4 Hz, 2H), 8.04 (dd, &0, 1.6 Hz, TH), B28& (s, 1H), 8.28 (d,
J=4 8 He, 1H}, 834 (s, 1H). LC/MS (ESL mz)y: 70631 [M + H|™
Example 29: Synthesis of N-{4-{ Benzyloxy}-2-(2-{4-(2-(3,4-dihydro-2,6-naphthyridin-2(1 5}
vhethylphenyl)-2H-teirazol-5-v1}-8-methoxyphenyliguinoline-3-carboxamide (Compound
Neo. 17)
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[001158] 65 mg of Intermediate TE3 and 42 mg of Intermediate IF2 were used to synthesize 33

M0

mg of the title comp@und {40% vield) according to the General Procedure RR. TH NMR (400
MHz, DMSO-ds): ¢ 2.80-3.00 (1, 8H}, 3.78 (bs, 2H}, 3.92 (s, 3H}, 5.23 (s, ZH}, 7.10(d, /=48
Hz, 1H), 738 (m, 1H), 7.45 (o, 4H), 7.53 (m, ZH), 7.73 (m, 1H}, 7.85 (s, i1H}, 7.94 {(m, 4H),
805¢dd, /=84, 08Hz, 1H), 813(d,J=84Hz 1H),830(d, J=52Hz IH), 836 (s, 1H),
902(d, J=16Hz 1H), 045(d, /=24 Hz, 1H}, 10.91 (s, 1H}. LC/MS (ESL a2y 68931 [M +
H"

Example 30: Synthesis of N-{4-{Benzyloxy}-2-(2-(4-(2-(§,6-dihydroimidazo{l,5-alpyrazin-
7{8#-vlethyl)phenyi}-2H-tetrazel-8-y1)-S-methoxyphenyl)-4-ox0-4H-chromene-2-

carboxamide (Compound No, 18}
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[001159] 65 mg of Intermediate TES and 37 mg of Intermediate IF1 were used to synthesize 27
mg of the title compound {26% yield) according to the General Procedure RR. 'H NMR (400
MHz, DMSO-ds): 6 2.77-2.94 (m, 6H}, 3.68 {s, 2H}, 3.79{s, 2H}, 4.0 (t, / = 8.0 Hz, 2H}, 510 (5,
2H), 6.66 (s, 1H), 6.85 (s, 1H), 7.41-7.53 {m, 10H), 7.68 (5, I1H), 7.75-7.80 {m, 1H}, 793 (4, J =
80Hz 2H), 799(d, J=120Hz 1H), 811 (s, 1H}, 11.73 (s, 1H} LC/MS (ESL, m/z): 695.21
M+ HT

Example 31: Synthesis of N-{2-(2-(4-(2-(6,7-Dimethoxy-3.4-dihydreisequinolin-2{1H}-
vhethyiphenyl}-2H-tetrazol-5-yl)}-5-methoxy-4-(pyridin-3-vlmethoxy)phenyl}-4-oxo-4H-

chromene-2-carboxamide {Compound Me. 304

]
¥4
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(0011607 100 mg of Intermediate ¥E7 and 76 mg of Intermediate TF1 were used to synthesize 51
myg of the title compound (39% yield} according to the General Procedure RR. 'H NMR (400
MHz, DMSO-ds): 6 270 (s, 6H), 2.86 (t, /= 12.0Hz, ZH), 3.55 (s, ZH), 3.67 (s, 3H), 3.69 (s,
6H), 5.00 (s, 2H), 6.62 (s, 1H), 6.65 (5, 1H), 6.69 (s, 1H), 7.35-7.44 (m, 5H), 7.49 (s, 1H), 7.65
(t,J = 12.0 Hz, 1H), 7.80-7.90 (mn, 4H), 8.05 (s, 1H), 7.56 (d, J = 4.0 Hz, 1H), 8.66 (s, 1H),
11,72 ¢s, 1H). LC/MS (ESI, me/z). 766.32 [M + H]".
Example 32: Befermination of P-glycoprotein Inhibitory Activity
(0011611 A P-glvcoprotemn overexpressing cell line derived from the human uterine sarcoma cell
line MES-SA (1e, MES-SA/DXS cells (ATCC)) was seeded by stepwise exposures {0 increasing
concentrations of doxorubicin, in a 96-well plate at 6,500 cells/100 L media (McCoy’s 5A +
10% FBS) in each well. The cells were mcubated overnight at 37 °C, 5% CGx. Compounds were
diluted 1y a separate 96-well plate to yield 11x of final concentration {{inal Compound
concentrations were 0, 5, 20, 80, 320, and 1280 nM and the final docetaxel concentration was
100 nM or the final paclitaxel concentration was 200 nM}. DMSO was used as a negative control
and known P-glycoprotein infubitor, encequidar methane sulfonic acid monchydrate
{(HM30181 A}, was used as a positive control. 10 pL of the 11x dilutions was added to the
appropriate well, P-glvcoprotein inhibition wells comprised Compound + docetaxel (or
Compound + pachitaxel). The compound toxicity wells comprised 1280 nM Compound + 10 uLL
of culture media. Treated the cells were incubated for 3 days at 37°C, 5% C(Oa.
(0011627 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.

E10 ul MTT (5 mg/mL in PBS) was added to each well and incubated for 1.5 hours at
37°C, 5% COe.

2. Culture media was removed and 100 pL of BMSO was added to each well.

3. The plate was gently shook until all purple MTT formazan crystals were dissolved.

ODs40 was then measured using microplate reader,
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4. Cell growth percentage was calculated with the following equation:

Cell growth percentage = {T-To}/{C-To} x 100%,
wherein T s OD of the test well exposure to Compound; C 13 0D of the control well without
Compound treatment; and To 1s OD at time zero. Cell growth inhibition curve and ECso (measure
of P-givcoprotein mhibition) were obtained by fitting the data to nonlinear regression model
using GraphPad Prism software (v6.0}.
Example 33. Determination of CYP3A4 Inhibitory Activity
[001163] Test compounds, DMSO (negative control}, and ketoconazole (positive control} were
diluted to 4x final concentrations i water. The standard final Compound concentrations were 37,
111, 333, 1000, and 3000 nM. 12.5 ub of the Compound dilutions were transferred to a white
96-well plate. 1450 ub. {enough for a whole plate) of 4x assay buffer (400 mM potassium
phosphate buffer (10 mL 1M potassium phosphate buffer: 8.02 mL IMK:HPO: +1.98 mbL IM
KH2POs (1 4g KoHPO4 + 0.27g KH2POs 10 10 mL H2O), 32 pM Luciferin-IPA (Promega
VO002}) S80 wl of 1 M K3PO4 buffer, 870 pl. HzO, 14 ull of 3 mM Luciterin-IPA, and 18 puL of
human liver microsome {Sigma MO317-1VL) was made. 12.5 pl. of 4x assay buffer was added
to each well. For the well of blank control, 12.5 ul. of 4x assay butfer without liver microsome
was added. The plate was mcubated at room temperature for 15 munutes. 2.75 mL NADPH
buffer was made as follows: 2.42 mL Ho{3, 275 yL solution A and 55 ub solution B (NADPH
regeneration system, Promega V9510). 25 ul. of the buffer was added to each well. The plates
were incubated at 37 °C for 11 minutes. 50 ul of luciferin detection reagent (Promega VO002)
was added and the plates were incubated at room temperature for 5 minutes. The plate was read
with a lominometer,
[001164] The dose-response curve and Cso were obtained by fitting data to nonlinear regression
model using GraphPad Prism software {(v6.0).
[001165] For ECso or ICs0 values shown in Table A, “A” means ECso or 1Cs0 < 100 nM; “B”
means ECso or ICs ranging between 100 oM and 250 oM, “C” means ECso or 1Cs0 ranging
between 250 nM and 500 nM; “D means ECs or ICs0 ranging between 500 oM and 1000 oM

“E” means ECso or ICse > 1000 oM, “Nd” means Not determined.
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Table A.
P-gp | vpaay P-gp | ompa s
Compound No. ECso i( Céifﬂif) Compound No. ECs0 ; ij)(;‘tf)
(nM) N {ndvh) N

i E B 19 £ )
2 B B 20 E E

3 B D 21 A H
4 D D 22 B B

5 E B 23 C B
H B B 24 A E
7 B D 25 D H

8 E B 26 A B
G E D 27 A )
10 E C 28 B D
11 D C 29 A B

2 A E 30 A B
13 A D Elacridar A E
14 E Nd Tangquidar A E
15 A E Encequidar A E
16 A ) methanesulfonate

7 A D monohydrate
18 A ) Ketoconazole K B
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FQUIVALENTS
[001166] The details of one or more embodiments of the disclosure 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 matenals are now described. Gther 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 cited in this specification are mcorporated by
reference.
[001167] The foregoing description has been presented only for the purposes of dlustration and
i3 not intended to luvut the disclosure to the precise form disclosed, but by the claims appended

hereto.

.
(¥4
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CLAIMS

1. A compound of Formula JA):

NoB
=N
o, o]
Rz ¢ Ry -
v (1A},

or a pharmaceutically acceptable prodrug, solvate, enantiomer, stereoisomer, tautomer, or salt
thereof, wherein:

A 1s Caao cycloalkyl, 3- to 14-membered heterocyclyl comprising 1-4 heteroatoms
selected from N, G, and 8§, Us.o aryl, or 5- to 14-membered hetercaryl comprising 1-4
heteroatoms selected from N, O, and 8, wherein the cycloalkyl or heterocyelyl is optionally
substituted with oxo;

each Ry and Ry 15 independently H, Cis alkyl, Cos alkenyl, Cos alkynyl, Cis alkoxy,
halogen, -CN, -OH, -NHz, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected
from N, O, and S, or 5- to 10-membered hetercaryl comprising 1-4 heteroatoms selected from N,
O, and §;

Ry s H, Cro alkyl, Cos alkenvl, or Cos alkynyl;

each Rz and Rs 1s independently H, Crs alkenyl, Cro alkynyl, -0-Cis alkyl, -0-Crs
alkenyl, -O-Chrs alkynyl, -C{OWR, ~C{OYORy:, ~C{OMNR 1), ~CIOMNR-S{OhR, ~C{OINR-
S{On-ORu, ~-C{OINR1-S(0)-N(R11h, or ~0-(5- 1o 10-membered heteroaryl comprising 1-4
heteroatoros selected from N, O, and K), wherein either Rz or Rs 1s not H, whereimn the -0-Cis
alkyi, -0-Chs alkenyl, or -O-Cos alkynyl 1s optionally substituted with Ce.1o arvl or 3- 10 13-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and §;

sach Rs and Rs 1s mdependently H, Cre alkvl, Czs alkenyl, Cro alkynvl, Caoio cycloalkyi,
3- to 13-membered heterocyclyl comprising 1-4 heteroators selected from N, O, and S, Ceao
aryl, 3~ to 13-membered heteroaryl comprising 1~4 heteroatoms selected from N, O, and §, or -
C{ORy, wheremn the alkyl, alkenyl, alkynyl, cycloalkyl, heterocyelyl, aryl, or heteroaryl is

optionally substituted with one or more Ry, or
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Rs and Re together with the atoms to which they are attached form a 4- to 18-membered
heterocyclvl comprising 1-4 heteroatoms selected from N, &) and §, or 5- to 10-membered
heterocarvi comprising 1-4 heteroatoms selected from N, &, and S, wherein the heterocyelyl or
heteroaryl 1s optionally substituted with one or more Ry,

each R~ is independently oxo, halogen, -OH, -NHa, -CN, -C{G)Ru, -C{(OYCRuo, -
C{OINRuo0), Crz alkyl, Crs alkenyl, Cos alkynyl, Cie atkoxy, -NH(Cis alkyl), -N{Ci.6 alkyl}s, -
O-(CHap-Ra, -NH-{CH2)-Rs, Cs0 cyeloalkyl, 3- to 10-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and S, Ce.y0 aryl, or 5- to 10-membered heteroary! comprising
1-4 hetercatoms selected from N, O, and S8, wherein the alkyl, alkenyl, alkynyl, alkoxy,
cycloalkyl, heterocyclyl, aryl, or heteroaryl 1s optionally substituted with one or more Ryg;

Rs 15 -OH, Ci6 alkoxy, Cro alkoxy-OH, -NHz, -NH{C16 alkyl), -N{Cis alkyl)p, -SH, -
S{C1 alkyl}, Cs.10 cveloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms
selected from N, O, and 8, Co.10 aryl, or 5- to 10-membered heteroaryl comprising 1-4
hetercatoms selected from N, O, and §, wherein the alkoxy, alkyl, cycloalkyl, heterocyelyl, arvi,
or heteroaryl 1s optionally substituted by one or more Ry,

each Ry 15 independently ~«(CHzu~(5- to 10-membered heteroaryl comprising 1-4
heteroatorns selected from N, O, and 8) or «(CHzu-(Ce-10 aryl), wheremn the heteroaryl or aryl 15
optionally substituted with one or more halogen, -CN, -OH, or -NHz;

each Rio s independently halogen, ~-OH, -NHz, -CN, Cis alkyl, Cas alkenyl, Co-s alkynyl,
Ci-s haloalkyl, Tsaio cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms
selected from N, O, and §, Csoio aryl, or 5~ to 10~-membered hetercaryl comprising 1-4
heteroatoms selected from N, O, and S,

each Ri1 1s independently H, Cie alkyl, Cas alkenyl, or Cos alkynyl, wherem the alkyl,
alkenyl, or alkynyi is optionally substituted with one or more Caao oycloalkyl, 3- to 10-
membered heterocyclyl comprising 1-4 hetercatoms selected from N, O, and S, Ce-10 aryl, or 5-
to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, G, and S, wherein the
cycloalkyl) heterocyelyl, aryl, or heteroarvl is optionally substituted with one or more Csio
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Ce-10 aryl, 5- to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and

8, Cis alkyl, Crs alkenvl, (o alkynyl, oxo, halogen, -CN, -OH, or -NHa, or
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two Rut together with the atom to which they are attached form a 4- to 16-membered
heterocyclyl comprising 1-4 heteroatoms selected from N, O, and §, or 5- to 10-membered
heterocarvi comprising 1-4 heteroatoms selected from N, &, and S, wherein the heterocyelyl or
heteroaryl i1s optionally substituted with one or more (e alkyvl, Cos alkenvl, Cre alkynyl,
halogen, -CN, -OH, or -NHz;

each n, m, and p s independently G or 1

tis 1,2, or 3; and

uis 0, 1,2, or 3,

wherein when Rs and Rs together with the atoms to which they are attached form a
heterocyclyl or heteroary] substituted with two Ry and both Ry are -O-methyl, then either

{a) one of R» and Rs s not -O-methyl; or

{b) R« or Ry 15 5- to 10-membered hetercaryl comprising 1-4 heteroatoms selected from

N, ,and S.

2. A coropound of Formula (I):

Rs‘ \,
A\
e N ;
.ﬁ‘\' i m‘é\»lf)
== N
Pt Ry
-NR, o~
g
/ é}“ﬁ'{)
R Ry (D

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

Acts Csao eycloalkyl, 3- to 14-membered heterocyely] comprising 1-4 hetercatoms
selected from N, O, and §, Csoio aryl, or 5~ to 14-membered hetercaryl comprising 1-4
heteroatoms selected from N, O, and S, wherein the cycloalkyl or heteroevcelyl 1s optionally
substituted with oxo;

each Rx and Ry 1s mdependently H, Cis alkyl, Czs alkenyl, Cas alkynyl, Cis alkoxy,
halogen, ~-UN, -OH, -NHz, 3- to 10-membered heterocyelyl comprising 1-4 heteroatoms selected
from N, 3, and S, or 5~ to 10-membered hetercaryl comprising 1-4 heteroatoms selected from N,

O and 8

260



WO 2022/076663 PCT/US2021/053937

Ry s H, Cre alkyl, Cos alkenyl, or Cas alkynyl;

each Rz and Rs 15 independently H, (a6 alkenvl, Crs alkynyl, -0-Cis alkyl, -G-Crs
alkenyl, ~-O-Cars alkynyl, ~-COR 1, -C{OYORy, -C{OINR 1), ~C{OMNR1-S{O R, ~C{OMNR -
S{O3-ORun, -C{OINR1-S(Op-N{Rii}, or -0-(5- to 10-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and 8}, wherein either Ry or Rs 15 not H, wherem the -0-Cis
alkyl -0-Caos alkenyl, or -0-Cas alkynyl is optionally substituted with Cosao aryl or 5- to 13-
membered heteroaryl comprising 1-4 hetercatoms selected from N, O, and S;

each Rs and Rs 1s independently H, Cis alkyl, Cos alkenyl, Cro alkynyl, Csao cycloalkyl,
3- to 13-membered heterocyclyl comprising 1-4 hetercatoms selected from N, O, and S, Ceao
aryl, 5- to 13-membered hetercaryl comprising 1-4 heteroatoms selected from N, O, and 8, or -
C{O)R7, wherem the alkyl, alkenyl, alkynyl, cycloaliyl, heterocyclyl, aryl, or hetercaryl is
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
heterocyclvl comprising 1-4 hetercatoms selected from N, O, and S, or 5- to 10-membered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, wherein the heterocyelyl or
heteroaryl is optionally substituted with one or more Ry,

each R7 15 imdependently oxo, halogen, ~-OH, -NHz, -CN, ~-C{O)Ruo, ~-C{OYORuo, -
C{OIN{Rio0)z, Crs alkyvl, Czs alkenyl, Cas atkynyl, Cig alkoxy, -NH{Ci.6 alkyl}, -N{Ci.6 alkyl), -
O-(CH2}-Rs, ~NH-{(CH23-Rs, Cs.10 eycloalkyl, 3~ to 10-membered heterocyelyl comprising 1-4
heteroatoms selected from N, O, and S, Ce10 aryl, or 5- to 10-membered heteroary! comprising
1-4 heteroatoms selected from N, G, and 8, wherein the alkyl, alkenvl, alkynyl, alkoxy,
cycloalkyl, heterocyclyl, aryl, or heteroaryl 15 optionally substituted with one or more Rug;

Rs1s -0OH, Cis alkoxy, Crs alkoxy-OH, -NH:z, -NH{C1s alkyl}, -N¢Cis alkyi)y, -SH, ~
S{C1s alkyl}, Ts-10 cycloalkyl, 3- to 10-membered heterocyelyl comprising 1-4 heteroatoms
selected from N, O, and §, Csoio aryl, or 5~ to 10~-membered hetercaryl comprising 1-4
heteroatoms selected from N, O, and S, wherein the alkoxy, alkyl, cycloalkyl, heterocycivl, aryi
or heteroaryl is optionally substituted by one or more Ry

each Ro is independently -{CHz (5~ to 10-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and §) or «{CHa - {Cs10 aryl}, wherein the hetercaryl or aryl s

optionally substituted with one or more halogen, -CUN, -OH, or -NHz;
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each Rio 1s independently halogen, -OH, -NHaz, -CN, Cis alkyl, Cas alkenvi, Cos allynvl,
U6 haloalkyl, Csaw cycloalkyl, 3- to 10-membered heterccyclyvl comprising 1-4 heteroatoms
selected from N, O, and 8, Co-10 arvl, or 5- to 10-membered heteroary! comprising 1-4
heteroatoms selected from N, O, and §;

each R is independently H, Cis alkyl, Cas alkenyl, or Cas alkynyl, wherein the alkyi,
alkenvl, or alkynyl i1s optionally substituted with one or more CUs.ro cycloalkyl, 3-to 10-
membered heterocyclyl comprising 1-4 hetercatoms selected from N, O, and 8, (Us.io aryl, or 5-
to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, wherein the
cycloalkyl, heterocyclyl, aryl, or hetercaryl 1s optionally substituted with one or more Ciao
cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms selected from N, O, and
S, Cero aryl, 5- to 10-membered heteroaryl comprising 1-4 hetercatoms selected from N, O, and
8, Cis alkyl, Cos alkenyl, Cos alkynyl, oxo, halogen, -CN, -OH, or -NH>, or

two Rt 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 8, or 5- to 10-membered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, wherein the heterocyclyl or
heteroaryl 1s optionally substituted with one or more Crs alkyl, Czs alkenyl, Crs alkynyl,
halogen, ~CN, -OH, or ~-NHz;

each n, m, and p 18 independently G or 1,

tis 1,2, 0r3; and

wis 0, 1, 2, or 3,

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

heterocyelyl or heteroary! substituted with two Ry, then one Ry is not -G-methyl.

3. A compound of Formula (I"}):

’ ()
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or a pharmaceutically acceptable prodrug, solvate, enantiomer, stereoisomer, tautomer, or salt

thereof, wherein:

~, f ! RX
kY O\\,/%

J E

R, P ?;ff o %RX

| ff g | :
_— :
N 3\4%‘ , S e :

/E\\«;"‘}j

, OF

each Ry and Ry 18 independently H, Cre alkyl, Trs alkenyl, (o6 alkynyl, Cis alkoxy,
halogen, -CN, ~-OH, -NHz, 3~ to 10-membered heterocyclyl comprising 1-4 heteroatoms selected
from N, O, and §, or 5 to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N,
O, and S,

Ri1s H, Crs alkyl, Czs alkenyi, or Cos alkynyl;

each R2 and Rs 15 independently H, Czs alkenyl, Cz6 alkynyl, -G-C16 alkyl, ~-0-Czs
alkenyl, ~0~Coe alkynyl, -C(ORu, ~-C{OHOR, ~CIOINR 1), -C{OINR11-S{O Ry, ~-C{OINRu-
S{O)-0OR:1, -C{OINR-S{O1n-N{Ru ), or -0-(5- to 10-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and §), wherein either Ro or Ra 15 not H, wherein the -0-Chs
alkyl, -0-Coe alkenvl, or -O-Cac alkvnyl is optionally substituted with Ceo arvi or 5- 10 13-
membered heteroaryl comprising 1-4 hetercatoms selected from N, O, and §;

each Rs and Rs 15 independently H, Cis alkyl, Cas alkenyl, Cas alkynyl, Cso cvcloalkyh,
3- to 13-membered heterccyclvl comprising 1-4 hetercatoms selected from N, O, and S, Ce-i0
aryl, 5-to 13-membered heteroaryl comprising 1-4 heteroatoms selected from N, G, and §, or -
C{ORy, wherein the alkyl, alkenyl, alkynyl, cycloalkyl, heterocyelyl, aryl, or heteroarvl s
optionally substituted with one or more Ry, or

Rs and Rs 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 8, wherein the heterocyclyl or
heteroaryl 15 optionally substituted with one or more Ry;

each R7 1s independently oxo, halogen, -OH, -NH», -CN, -C{O}Ru0, -C{O)ORu0, -
CONRuo), Craalkyl, Cre alkenvl, Cog alkynyl, Cie alkoxy, -NH{Ci.s alkyl}, -N{Ci.6 alkyl}, -

263



WO 2022/076663 PCT/US2021/053937

O-(CHap-Ra, -NH-{CH2)-Rs, Cs0 cyeloalkyl, 3- to 10-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and §, Cooie aryl, or 5- to 10-membered hetercaryl comprising
1-4 heteroatoms selected from N, O, and S, wherein the alkyl, alkenyl, alkynyl, alkoxy,
cycloalkyl, heterocyclyl, aryl, or heteroarvi 1s opiionally substituied with one or more Rio;

Rs 15 -OH, Crs alkoxy, Cre alkoxy-OH, -NHa, -NH{C16 alkyvh), -N(Cis alkyl}, -SH, -
S{Cis alkyl}, Cs-0 cveloalkyl, 3- to 10-membered heterocyclvl comprising 1-4 heteroatoms
selected from N, O, and S, Ce-10 aryl, or 5- to 10-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and §, wherein the alkoxy, alkyl, cycloalkyl, heterocyelyl, aryl
or heteroaryl is optionally substituted by one or more Ro;

each Ry 1s independently -«(CHa}u-(5- to 10-membered heteroaryl comprising 1-4
heteroatomms selected from N, O, and 8} or -(CHu}u-(Co-10 aryl}, wherein the heteroaryl or arvl 1s
optionally substituted with one or more halogen, -CN, -OH, or -NHy;

each R 15 independently halogen, -OH, -NHz, -CN, Cis alkyl, Crs alkenyl, Cos alkynyl,
1o haloalkyl, Csao cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 hetercatoms
selected from N, O, and §, Cs.10 aryl, or 5~ to 10~-membered hetercaryl comprising 1-4
hetercatoms selected from N, G, and S;

each Ru s independently H, Cis alkyl, Cos alkenyl, or Tz alkynyl, wherein the alkyl,
alkenyl, or alkyny! 1s optionally substituted with one or more Cia0 cycloalkyl, 3- to 10-
membered heterocyelyl comprising 1-4 hetercatoms selected froma N, O, and S, Cea.o aryl, or 5-
to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, G, and S, wherein the
cycloalkyl, heterocyclyl, aryl, or heteroaryt 1s optionally substituted with one or more Cs.10
cycloalkyl, 3~ to 10-membered heterocyclyl comprising -4 heteroatoms selected from N, O, and
S, Ce-10 aryl, 3- to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and
8, Crs alkyl, Crs alkenyl, o6 alkynvl, oxo, halogen, -CN, -OH, or -NHa, or

two Rur 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 S, or 5- to 10-membered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, wherein the heterocyclyl or
heteroarvl is optionally substituted with one or more Cis alkyl, Cos alkenyl, Cos alkynyi,
halogen, -CN, -GH, or -NHz;

each n, m, and p is independently 0 or 1,

tis 1,2, or 3 and
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uis 0, 1,2, or 3,
wherein when Rs and Re together with the atoms to which they are attached form a

heterocyclyl or heteroaryl substituted with two Ry, then one R7 1s not -O-methyl

4. A compound of Formula (I1}:

. R,
o —NR, O o
R 7 NRy < ;>\\ Y
v"x\‘____/, 0/?,_‘_\ .....
e o (1)

or a pharmaceutically acceptable prodrug, solvate, enantiomer, stereoisomer, tautormer, or salt
thereof, wherein;

Rxis H, Cre alkyl, Cas alkenyl, Cos alkynyl, Cre alkoxy, halogen, -CN, -OH, -NHz, 3-to
10-membered heterocyelyl comprising 1-4 heteroatoms selected from N, O, and §, or 5-to 10-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and §;

Ri s H, Cie alkyl, Cos alkenyl, or Czs alkynyl;

each Rz and Rs 13 independently H, (26 alkenyl, Crs alkynyl, ~0-Crs alkyl, -G-Cas
alkenyl, -O-Cas allcynyl, -COHR 11, -C{OYOR, ~-C{OMINR )2, ~C{ONR11-S{0 R, ~-C{OMNR1-
S{OR-ORu, -CIOINR-S{(Op-N{Ri1}s, or ~-0-~{5- to 10-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and S}, wherein either R or Rs 13 not H, wherein the -0-Cis
alkyi, -(0-Czs alkenyl, or -0-Czs alkynyl 1s optionally substituted with Ceo1o aryl or S- to 13-
membered heteroaryl comprising 1-4 hetersatoms selected from N, , and S,

each Rs and Re 18 independently H, Cre alkvl, Cos alkenvl, Cre alkvayl, Csoo cycloalkyl,
3- to 13-membered heterocyclyl comprising 1-4 hetercatoms selected from N, G, and 8, Ce-1o
aryl, 5- to 13-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, or -
C{O)Ry, wherein the alkyl alkenyi, alkynyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl is
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

heterocyclvl comprising 1-4 hetercatoms selected from N, O, and S, or 5- to 10-membered
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heteroarvl comprising 1-4 hetercatoms selected from N, O, and S, whergin the heterocyciyl or
heteroaryl 1s optionally substituted with one or more Ry,

each R~ is independently oxo, halogen, -OH, -NHa, -CN, -C{G)Ru, -C{(OYCRuo, -
C{OINRuo0), Crz alkyl, Crs alkenyl, Cos alkynyl, Cie atkoxy, -NH(Cis alkyl), -N{Ci.6 alkyl}s, -
O-(CHap-Ra, -NH-{CH2)-Rs, Cs0 cyeloalkyl, 3- to 10-membered heterocyclyl comprising 1-4
heteroatoms selected from N, O, and §, Cooie aryl, or 5- to 10-membered hetercaryl comprising
1-4 heteroatoms selected from N, O, and S, wherein the alkyl, alkenyl, alkynyl, alkoxy,
cycloalkyl, heterocyclyl, aryl, or heteroaryl 1s optionally substituted with one or more Ryg;

Rs 15 -OH, Ci6 alkoxy, Cro alkoxy-OH, -NHz, -NH{C16 alkyl), -N{Cis alkyl)p, -SH, -
S{C1 alkyl}, Cs.10 cveloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms
selected from N, O, and 8, Co.10 aryl, or 5- to 10-membered heteroaryl comprising 1-4
heteroatoms selected from N, O, and §, wherein the alkoxy, alkyl, cycloalkyl, heterocyelyl, aryl
or heteroaryl is optionally substituted by one or more Ro;

each Ry 1s independently -«(CHa}u-(5- to 10-membered heteroaryl comprising 1-4
heteroatorns selected from N, O, and 8) or «(CHzu-(Ce-10 aryl), wheremn the heteroaryl or aryl 15
optionally substituted with one or more halogen, -CN, -OH, or -NHz;

each Rio s independently halogen, ~-OH, -NHz, -CN, Cis alkyl, Cas alkenyl, Co-s alkynyl,
Cr6 haloalkyl, Cs.o cycloalkyl, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms
selected from N, O, and §, Cs.10 aryl, or 5~ to 10~-membered hetercaryl comprising 1-4
heteroatoms selected from N, O, and S,

each Ri1 1s independently H, Cie alkyl, Cas alkenyl, or Cos alkynyl, wherem the alkyl,
alkenyl, or alkynyi is optionally substituted with one or more Caao oycloalkyl, 3- to 10-
membered heterocyclyl comprising 1-4 hetercatoms selected from N, O, and S, Ce-10 aryl, or 5-
to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, G, and S, wherein the
cycloalkyl, heterocyclyl, aryl, or heteroaryt 1s optionally substituted with one or more Cs.10
cycloalkyl, 3~ to 10-membered heterocyclyl comprising -4 heteroatoms selected from N, O, and
S, Ce-10 aryl, 5- to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and
8, Cis alkyl, Crs alkenvl, (o alkynyl, oxo, halogen, -CN, -OH, or -NHa, or

two Ry together with the atom to which they are attached form a 4- to 10-membered
heterocvelyl comprising 1-4 hetercatoms selected from N, G, and 8, or 5- to 10-membered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, wherein the heterocyclyl or
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heteroarvl is optionally substituted with one or more Cis alkyl, Cos alkenyl, Cos alkynyi,
halogen, -CN, -GH, or -NHz;

each n, m, and p s independently G or 1;

tis 1,2, or3; and

wis 0, 1,2 or 3,

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

heterocyclyl or heteroaryl substituted with two Ry, then one R7 1s not -O-methyl

5. A compound of Formuda (IA™):

Rﬁﬁ? )n
7NN R
NN‘g'\g’J\f/d (\/)p
P N R _RX
s
Ra o \(R .
Y (A7),

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

A s Csa0 cycloalkyl, 3- to 14-membered heterocyclyl comprising 1-4 heteroatoms
selected from N, O, and 8, Co.10 aryl, or 5- to 14-membered heteroaryl comprising 1-4
hetercatoms selected from N, O, and S, wherein the cycloalkyl or heterocyelyl 1s optionally
substituted with oxo;

each R« and Ry 1s independently H or 5- to 10-membered heteroary] comprising 1-4
heteroatorns selected from N, 3, and §;

Ri s H, Crealkyl, Cos alkenyl, or Czs alkynyl;

each Rz and Rs 15 independently H, ~0-Crs alkyl, -0-Ca« alkenyl, -0-Cas alkynyl, or ~0O-
{S5- to 1 0-membered heteroaryl comprising 1-4 hetercatoms selected from N, O, and §), wherein
etther Ro or Rs 15 not H, wheremn the -0-Cis alkyl, -0-Cre alkenyl, or -0-Ca alkynyl s
optionally substituted with Ces-10 aryl or 5- to 13-membered hetercaryt comprising 1-4
heteroatoms selected from N, (3, and §;

Rs and Re 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 18-membered
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heteroarvl comprising 1-4 hetercatoms selected from N, O, and S, whergin the heterocyciyl or
heteroaryl 1s optionally substituted with one or more Ry,

each R~ is independently Crs alkoxy; and

each n, m, and p 1s independently G or 1,

wherein {2} one of Rz and Rs 15 not -O-methyl; or (b} R« or Ry 15 5- t0 10-membered

heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8.

6. The compound of any one of preceding claims, wherein each R« and Ry 15 independently H,

Cis alkyl, or -OH.

7. The compound of any one of preceding claims, Ri 1s H or Cis alkyl.

8. The compound of any one of preceding claims, each R» and Rs 13 independently -0-Cis alkyl,

~C{OYRyy, -C(OYORy 1, -C{ON(R 1 1, or ~-C{OWR-S(O Ry

9. The compound of any one of preceding claims, each Rs and Re s independently H, Cis alkyl,
Cisao cycloalkyl, 3- to 13-membered heterocyelyl comprising 1-4 heteroatoms selected from N,
0O, and 5, Cea0 aryl, 5~ 10 13-membered heteroaryl comprising 1-4 hetercatoms selected from N,
Q, and §, or -C{O)R7, wherein the alkyl, cycloalkyl, heterocyclyl, aryl, or heteroary] 1s optionally

substituted with one or more R,

10, The compound of any one of preceding claims, each Rs and Re 15 mdependently H, Cis
alkvl, Ciie cycloalkyl, 3- to 13-membered heterocyclyl comprising 1-4 hetercatoms selected
from N, O, and S, Ceao aryl, or 5- to 13-membered hetercaryl comprising 1-4 heteroatoms
selected from N, O, and S, wheremn the alkyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl is

optionally substituted with one or more Ry,
11. The compound of any one of preceding claims, each Rs and Re 15 independently H, (s
alkvl Cs.e cycloalkyl, 3- to 13-membered heterocyclyl comprising 1-4 hetercatoms selected

from N, O, and S, Ceo aryl, or 5- to 13-membered hetercaryl comprising 1-4 hetercatoms
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selected from N, O, and 8, wherein the alkyl, cycloalkyl, heterocyclyl, aryl, or hetercaryl is

substituted with one or more Ry,

12. The compound of any one of preceding claims, Rs and Re together with the atoms to which
they are attached form a 4- to 10-membered heterocyclyl comprising 1-4 heteroatoms selecied
from N, O, and §, or 53- to 10-membered heteroaryl comprising 1-4 heteroatoms selected from N,

(3, and S, wherein the heterocyclyl or heteroaryl is substituted with one or more Ry

13. The compound of any one of preceding claims, each Ry 1s independently oxo, halogen, -OH,
-NH», -CN, -C{O)R0, Crs alkyl, Crs alkynyl, -O-(CH)-Rs, Coao aryl, or 3- to 10-membered
heteroaryl comprising 1-4 heteroatoms selected from N, O, and S, wherein the alkyl, alkynyl,

alkoxy, aryl, or heteroaryl 15 optionally substituted with one or mare Ryo.

14, The compound of any one of preceding claims, each Ry is independently oxo, halogen, -OH,
~NHz, ~CN, -C{O)Rue, Cia alkyl, Cze alkynyl, Crs alkoxy, ~-O-(CH2)-Rs, Ca.io aryl, or 5- to 10-
membered heteroaryl comprising 1-4 heteroatoms selected from N, O, and 8, wherein the alkyl,

alkynyl, alkoxy, aryl, ot heteroaryl is substituted with one or more Ruo.

15, The compound of any one of preceding clairos, Rs 18 ~-OH, Cie alkoxy, Cis alkoxy-OH, -
NHa, ~-N{Cis alkyll, -S{Crs alkyly, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms
selected from N, O, and S, or 3- to 10-membered hetercaryl comprising 1-4 hetercatoms selected
from N, O, and §, wheremn the alkoxy, alkyl, heterocyelyl, or hetercaryl 1s optionally substituted

by one or more Ro.

16, The compound of any one of preceding claims, Rs 18 ~-OH, Cie alkoxy, Cis alkoxy-OH, -
NHa, ~-N{Cis alkyll, -S{Crs alkyly, 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms
selected from N, O, and S, or 3- to 10-membered hetercaryl comprising 1-4 hetercatoms selected
from N, O, and 8, wherein the alkoxy, alkyl, heterocyclyl, or hetercaryl is substituted by one or

more Ro.
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17. The compound of any one of preceding claims, each Ro 1s independently -(CH:3-(5- to 10-
membered hetercary! comprising 1-4 hetercatoms selected from N, O, and 8} or -{CHzh(Co-10

aryl}, wherein the hetercaryl or aryl is optionally substituted with one or more halogen or -OH.

18. The compound of any one of preceding claims, each Ro 1s independently -(CH3-(5- to 10-
membered hetercary! comprising 1-4 hetercatoms selected from N, O, and 8} or -{CHzh(Co-10

aryl}, wherein the heteroaryl or arvi is substituted with one or more halogen or -OH.

19. The compound of anv one of preceding claims, each Rio is independently Cis alkyl, Cis
haloalkyl, or 3- to 10-membered hetercarvl comprising 1-4 hetercatoms selected from N, O, and

S.

20. The compound of any one of preceding claims, each Rui is independently H, Cig alkyl
optionally substituted with one or more 3- to 10-membered heterocyclyl comprising 1-4
heteroatorns selected from N, O, and 8, Ce1o aryl, or 5- to 10-membered heteroaryi comprising
1-4 hetercatoms selected from N, O, and 8, wheremn the heterocvelyl, aryl, or heteroaryl is
optionally substituted with one or more 5- to 10-membered heteroaryl comprising 1-4

heteroatoms selected from N, O, and S, Crs alkyl, or oxo.

21. The compound of any one of preceding claims, each Ri1 is independently H, Cie alkyl
optignally substituted with one or more 3- to 10-membered heterocyclyl comprising 1-4
heteroatoms selected from N, (3, and S, Ce.10 aryl, or 3- to 10-membered hetercaryi comprising
1-4 heteroatoms selected from N, (O, and S, wherein the heterocyclyl, aryl, or heteroaryi 1s
substituted with one or more S- to 10-membered hetercaryl comprising 1-4 heterocatoms selected

from N, O, and S, Cis alkyl, or oxo.

22 The compound of any one of preceding claims, each Rus 1s independently H, Cis alioyl
substituted with one or more 3- to 10-membered heterocyclyl comprising 1-4 heteroatoms
selected from N, G, and S, Cesao aryl, or 3- to 10-membered heteroaryl comprising 1-4

heteroatoms selected from N, (0, and §, wherein the heterocyelyl, arvl, or heteroaryl is optionally

270



WO 2022/076663 PCT/US2021/053937

substituted with one or more 5- to 10-membered hetercaryl comprising 1-4 heteroatoms selected

from N, O, and S, Cre alkyl, or oxo.

23. The compound of any one of preceding claims, two Ru together with the atom to which they
are attached form a 4- to 10-membered heterocyclyl comprising 1-4 heterpatoms selected from
N, O, and S, optionally substituted with one or more Cis alkvi Cis alkenyl, Cre alkynyl,
halogen, -CN, -OH, or -NHa.

24. The compound of any one of preceding claims, two Ry 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 §, substituted with one or more Ci.s alkyl, Cug alkenyl, Cao alkyoyl, halogen, -CN, -
OH, or -NHz.

25. The compound of any one of preceding claims, each n1s 0.

26. The compound of any one of preceding claims, each nis L

27. The compound of any one of preceding claims, each m 15 0,

28. The compound of any one of preceding claims, each m 1s 1.

29. The compound of any one of preceding claims, each p1s 0.

30. The compound of any one of preceding claims, each pis 1.

31. The compound of any one of preceding claims, wherein either Rz or Rs 13 not HL

(43

2. The compound of any one of preceding claims, wherein when Rs and Re together with the
atoms to which they are attached form a heterocyclyl or heteroaryl substituted with two R, then

one Ry 1s not -O-methyl
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33. The compound of any one of claims 1-3, wherein the compound is of Formuia (I-a} or (i-b):

Rg
.
M"N\/Ra
,,NN/QV;J
NS
NN
,_<:-§ NR '_7%}(
N AW
4 D})ﬁ\:é\’(/
R Ry {I-a), or
Fs
N\"NVRO
i
A,N*N/[\\’/‘;!
Ry
ey
Ry (I-b)

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

thereof,

34. The compound of any one of claims 1-3, wherem the compound s of Formula (I-¢), (I-d), (I-

e}, or (I-):
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or a pharmaceutically acceptable prodrug, solvate, enantiomer, sterecisomer, tautomer, or salt

thereof.

3S. The compound of any one of claims 1-3, wherein the compound 15 of Formula (I-a”) or (I-b"):

Rg

\
ﬁ//v\"/ N N Rﬁ
i

Negy P

Ry (-

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

thereof.

36. The compound of any one of claims 1-4, wherein the compound 1s of Formula (I1-a):
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R

o

\j
' Y\’ N._-Rs
N"pi\*i“/\”;

\s

R

=N
=== .
Rgovg\ 7 o~("
7 E\
W O
O (1-a)
or a pharmaceutically acceptable prodrug, solvate, enantiomer, sterecisomer, tautomer, or salt

thereof.

37. The compound of any one of claims 1-4, wherein the compound 1s of Formula (TI-a’):

Ry
7
SN SNRy
‘N. S ,—f;-{
NN
e
s
-

(If-a’)
or a pharmaceutically acceptable prodrug, solvate, enantiomer, sterecisomer, tautomer, or salt

thereof.

38. The compounds of any one of claims 1-5, wherein the compound 1s selected from Table 1.

39. The compounds of claim | or 5, wherein the compound s selected from Table 2.

40. A pharmaceutical composition comprising a compound of any one of claims 1-39 ora

pharmaceutically acceptable prodrug, solvate, enantiomer, steresisomer, tautomer, or salt

thereof, and a pharmaceutically acceptable diluent or carrigr.

41. A method of modulating P-glycoprotein and/or cytochrome P450 activity, comprising
contacting a cell with an effective amount of a compound of any one of claims 1-3%ora

pharmaceutical composition of claim 40.

274



WO 2022/076663 PCT/US2021/053937

42, 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 1-39 or a pharmaceutical compostiion of claim 40.

43, A compound of any one of claims 1-39 or a pharmaceutical composition of claim 40, for use

in modulating P-glycoprotein and/or cytochrome P450 activity.

44 A compound of any one of claims 1-39 or a pharmaceutical composttion of claim 40, for use

in treating or preventing a disease or disorder disciosed herein.

45 Use of a compound of any one of claims 1-39 or a pharmaceutical composition of claim 40,
m the manufacture of a medicament for modulating P-glycoprotein and/or cytochrome P450

activity.

46. Use of a compound of any one of claims 1-39 or a pharmaceutical composition of claim 40,
in the manufacture of a medicament for treating or preventing a disease or disorder disclosed

herem.
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