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PYRIDAZINE COMPOUNDS FOR INHIBITING NLRP3

RELATED APPLICATIONS
(3001} This application claims the benefit of U.S. Provisional Patent Application No.:
63/171,932, filed on Aprid 7, 2021, and U.K. Application No. 17/528,928, filed on November 17,

2021, the entire contenis of each of which are mcorporated herein by reference in their entireties.

FIELD OF DISCLOSURE
[0(:(2] The present invention is directed to inhibitors of NLR family pyrin domain containing 3
(NLRP3) proteins. The inhihitors described herein are useful in the treatment of diseases and
disorders associated with the modulation of NLRP3 proteins. In particular, the nvention is
concerned with compounds and pharmaceutical compositions inhibiting NLRP3, methods of
treating diseases and disorders associated with NLRP3 using said compounds and

pharmaceutical compositions, and methods of synthesizing said compounds and compositions.

BACKGROUND OF DISCLOSURE
[0603] Innate immune responses are mediated by different types of receptors termed pattern-
recognition receptors (PRRs). PRRs recognize the presence of pathogen-associated molecular
patterns (PAMPs) and damage-associated molecular patterns (DAMPs). Once engaged these
receptors trigger the activation of downstream inflammatory pathways that will help resolve
myury. However, in many insiances this activation can be uncontrolled and leads to disease.
[0004] The mflammasomes represent a class of PRRs that are crucial components of the mnate
mmune response. Activation of the inflanunasomes trigger a cascade of eveots that releases T~
1B, 1L~-18, and promotes an mmflammatory form of cell death called pyroptosis induced by the
activation of Gasdermin. Pyroptosis is a unigue form of inflammatory cell death that leads to the
release of not ouly cytokines but also other intracellular components that promote a broader
mmune response both of the 1nnate and acquired immune system. Thus, nflammasome
activation 1s a major regulatory of the mflammatory cascade.
(30051 NLRP3 13 the most characterized inflammasome and has been shown to be critical in
mnate immunity and mflammatory responses. While several other NLR complexes, such as

NLRCY, are activated under very specific circumstances, NLRP3 can be activated by numerous
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stimuli and should be seen as a sensor of intracellular homeostatic imbalance. Therefore, its
precise functioning is essential. In addition to plaving a role in host immune defense,
dysregulation of NLRP3 has been linked to the pathogenesis of many inflammatory disorders.
These include genetic diseases such as eryopyrin-associated periodic syndromes (CAPS) which
15 caused by gain-of-function mutations in the NLRP3 gene, as well as many prevalent
neurclogic and systemic diseases. Importantly, NLRP3 hyperactivation has been demonstrated
pre~chinically to play a critical role 1o 2 plethora of inflammatory and degenerative diseases
mcluding, NASH, atherosclerosis and other cardiovascular diseases, Alzheimer’s disease,
Parkinson’s disease, diabetes, gout, and numerous other autoinflammatory diseases. Thus, there
is an unmet need in the field to develop small molecules for modulating NLRP3 activity to treat

various diseases and disorders.

SUMMARY OF DISCLOSURE

[000a] Ina first aspect, the present disclosure provides, inter alia, a compound of Formula (I):

=3 N—N
Kl By
2 3
RT R,

or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, sterecisomer, or tavtomer
thereof, whergin:

Xis N(RY), O, S or CRMR);

R is hvdrogen, C1-Cs alkyl, C-Ce haloalkyl, Ci-Cg cycloalkyl, 3- to 8-membered
heterocycloalkyl, Cs-Cio aryl, or 5- to 9-membered hetercaryi; or

R® cyclizes with R' to form a 3- to 8-membered heterocycloatkyl;

RP is hydrogen or €1-Cs allkyl;

R 15 hydrogen or C;-Ce alkyl; or

R® and RC, together with the atoms to which they are attached, form a Ca-Cs cycloalkyl;

Y 15 C3-Cx cycloalkyl, 3- to 8-membered heterocycloalkyl, Us-Cio arvl, or 5- 10 9-
membered heteroaryl, wherein the C:-Cg cycloalkyl, 3- to 8-membered heterocveloalkyl, Cs-Cio
aryl, or 5- to 9-membered hetercaryl is optionally substituted with one or more C1-Cs alkyl, Ci-
Cs haloalkyl, C3-Cs cycloalkyl, 3- to 8-membered heterocycloalkyl, Cs-Cio aryl, 5- 10 9-
membered heteroaryl, balo, cyano, -R*OR®, -RINR RS, -R*SR®, -R*C(O)OR, -
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RECIOIN(RTYRY), -RIN(RTIC(OIR?, -RIS(O)R’, -RIS(OYNERYRY), -RINRIS(OWRY, -
R'P(O}R’), or -R'SFs;

R is 1-Cs alkyl, C2-Cs alkenyl, Cr-Co alkynyl, C1-Ce haloalkyl, -(CH2)-(C3-Cro
cycloalkyl), «(CHz-(3- to 8-membered heterocycloalkyl), -(CH2)u{Cs-Cro aryly, -(CH2}w(5- to
9-membered heteroaryl), -R*SR® -RAC(OIOR®, -RACIOIN(RHRY), -RINRH(OIR®, -
RESOIRS, -RIS(OWNRURY, -RINERIS(OHRY), or -RP(OYNR ) wherein the C1-Cs alkyl, Co-
Cs alkenvl, -Cs alkynyl, C1-Cs haloalkyl, Ci3-Cy cycloalkyl, 3- to 8-membered
heterocycloalkyl, Cs-Cio aryl, or 5- to 9-membered heteroaryl is optionally substituted with one
more halo, CN, C1-C atkyl, -R*OR, -NR’R®, an opticnally substituted 3- to 8-membered
heterocycloalkyl, an optionally substituted Cs-Cro arvl, or an optionally substituted 5- to 9-
membered heteroaryl;

R’ is hydrogen, halo, cyane, C1-Cs alkyl, Cr-Cs alkenyl, 2-Cs alkynyl, C3-Cs cycloalkyl,
3- to 8-membered heterocycloalkyl, Cs-Cio aryl, 5- to 9-membered heteroaryl, -R*OR, -RSR®, -
REC(OYOR®, -RACIOWN(RIRY), -RNRHC(OIR®, -RIS(O}R’, -RIS(OWN(RTHRY, -
RINRISOKRY, -RIPIONR ), or -R*SFs, wherein the Ci-Cs alkyl, C-Cs alkenyl, or C>-Cs
alkynyl 1s optionally substituted with one or more C-Ce alkyl, halo, or C-Cs haloalkyl;

R? 1s hydrogen, halo, cyano, C1-Cs alkyl, $2-Cs alkenyl, Ca-Cs alkynyl, C5-Cs cyeloalkyl,
3- to §-membered heterocycloalkyl, Co-Cio aryl, 5- to 9-merabered hetercaryl, ~-R*OR, -RSRE, -
RAC(OIORE, -RAC(OINRNRY), RINERHCORS, -RISONR®, -RIS(OINRHRY), -
RIN(RDISIOKRY, -RP(O}R ), or -R*SFs, wherein the C1-Co alkyl, C2-Cs alkenyl, or Co-Ce
alkyoyl 1s optionally substituted with one or more C1-Cs alkyl, halo, or C1-Cs baloalkyl; or

R? and R, together with the atoms to which they are attached, form a Cs-Cs cycloalkyl,
3- to 8-membered heterocycloalkyl, Cs-Cio aryl, or 5- {0 9-membered heteroaryl, wherein the Cs-
Cs cycloalkyl, 3- to B-membered heterocycloalkyl, Ts-Cio aryl, or 5- to S-membered heteroaryl 15
optionally substituted with one or more R™;

R? is hydrogen, deuterium, C1-Cs alkyl, halo or -Cs haloalkyl:

R*is a bond, C1-Cs alkyl, C2-Co alkenyl, or C2-Co alkynyl;

R*is hydrogen, Ci-Cs alkyl, C1-Cs haloalkyl, Ca-Cs cyeloalkyl, 3- to 8-membered
heterocycloaikyl, Cs-Cio aryl, or 5- {0 9-membered hetercaryl, wheremn the alkyl is optionaily

substituted with one or more D

(5]
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R% is hydrogen, C1-Cs alkyl, C1-Cs haloalkyl, C3-Cs cycloalkyl, 3- to &-membered
heterocycloalkyl, Cs-Cig aryl, or 5- t0 9-membered heteroarvi;

R is hydrogen, C1-Cs alkyl, Ci-Co haloalkyl, C5-Cs cycloalkyl, 3- to §-membered
heterocycloalkyl, Cs-Cig aryl, or 5- t0 9-membered heteroaryl;

R%is hydrogen, Ci-Co alkyl, C1-Cs haloalkyl, C3-Cs cycloalkyl, 3- to 8-membered
heterocycloalkyl, Ce-Cio aryl, or 5- to 9-membered hetercaryl; or

R” and R¥, together with the atoms to which they are attached, form a 3- to 8-membered
heterocycloalkyl;

nis0, 1,2, 3 ord; and

tislorZ;

provided that R' is not C; or Cy alkyl substituted with morpholinyl.

[0007] Another aspect of the disclosure relates to a compound of Formula I

R N-N
Xl By
2 3 N
REORT M),

or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, sterecisomer, or tautomer
thereof, wherem:

Xis N{R%), 0, S or C(RD{R;

R%1g hydrogen, Ci-Cs alkyl, €1-Ce haloalkyl, Ci-Cg cycloalkyl, 3~ to 8-membered
heterocycloalkyl, Cs-Cio aryl, or 5- to 9-membered heterocaryl; or

R® cyclizes with R’ to form a 3- to S-membered heterocycloalkyl;

RP is hydrogen or -Cs alkyl;

R 15 hydrogen or C;-Ce alkyl; or

R and R°, together with the atoms to which they are attached, form a C3-Cs cycloalkyl;

Y 15 C3-Cx cycloalkyl, 3- to 8-membered heterocycloallyl, Cs-Cro aryl, or 5- 10 9-
membered heteroaryl, wherein the C:-Cg cycloalkyl, 3- to 8-membered heterocycloalkyl, Cs-Cio
aryl, or 5- to 9-membered heteroaryl is optionally substituted with one or more C1-Cs alkyl, Ci-
Cs haloalkyl, C3-Cs cycloalkyl, 3- to 8-membered heterocycloalkyl, Co-Cio aryl, 5- o 9-
membered heteroaryi, halo, cyano, -RYOR, -RINRHRE), -RISR®, -R*C(OYORS, -
RICIOINRIRY), -RINRHICOIRE, -RISO)R, -RIS(OINRIRE), RINRIS(O1(RY, -
RYP(OWR ), or -RISFs,
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R is 1-Cg alkyl, C2-Cs alkenyl, Cr-C alkynyl, €1-Ce haloalkyl, -(CH2)u-(C3-Cro
cycloatkyly, -{CH2)(Co-Cio aryl}, -(CH2)u(3- to 8-membered heterocycloalkyl), or -(CHy)u(5-
to S-membered heteroaryl), -R*SRE, -RAC(OYOR®, -RICOMN(RTYRY), -RINRHC(OIRY, -
RUS(ONR’, -RAS(O)NRHRY), RMNERIS(OMRD, or -RP(ONR ), wherein the C1-Cs alkyl, Ca-
Cs atkenvl, (-Cg allynyl, €1-Cs haloalkyl, Ca-Cg cycloalkyl, 3- to 8-membered
heterocycloalkyl, Ce-Cio aryl, or 5- to 9-membered hetercaryl is optionally substituted with one
more halo, CN, C1-Cs alkyl, -NRPR®, -R*OR’ an optionally substituted 3- to §-membered
heterocycloalkyl, an optionally substituted Cs-Cro arvl, or an optionally substituted 5- to 9-
membered heteroaryl;

R? and R’ together with the atoms to which they are attached, form a C3-Cy eycloatkyl,
3- to 8-membered heterocycloalkyl, Cs-Cio aryl, or 5- to 9-membered hetercaryl, wherein the Cs-
Cs cycloalkyl, 3- to 8-membered heterocycloalkyl, Ce-Cio aryl, or 5- to 3-membered hetercarvi is
optionally substituted with one or more R

R** 15 hydrogen, deuteriurn, C1-Cs alkyl, halo or C1-Cs haloalkyl;

R* s a bond, C1-Cs alkyl, Co-Cs alkenyl, or C2-Ce alkynyl;

R¥1s hydrogen, Ci-Cs alkyl, C1-Cs haloalkyl, C3-Cs eycloalkyl, 3- to 8-roembered
heterocycloalkyl, Cs-Cio aryl, or 5- to 9-mernbered hetercaryl, wherein the alky! is optionally
substituted with one or more I3;

R® is hydrogen, C1-Cs alkyl, C1-Cs haloalkyl, C3-Ci cycloatkyl, 3- to 8-membered
heterocycloalkyl, Cs-Cio aryl, or 5- to 3-membered heteroaryl,

R’ is hydrogen, C1-Cs alkyl, C1-Cs haloalkyl, C3-Cy cycloalkyl, 3- to 8-membered
heterocycloalkyl, Cs-Cio aryl, or 5- to S-membered heteroaryl,

R®is hydrogen, Ci-Cs alkyl, C1-Cs haloalkyl, C3-Cx cycloalkyl, 3- to 8-mermnbered
heterocycloailkyl, Cs-Cio aryl, or 5- to S-membered heteroaryl; or

R7and R®, together with the atoms to which they are attached, form a 3- to 8-membered
heterocycloalkyl;

nis 0,1, 2,3, ord; and

tislor2;

provided that R' is not C or Cs alkyl substituted with morpholinyl.

[O008] Another aspect of the disclosure relates to a compound of Formula 17
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or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, stereoisomer, or tautomer
thereof, whersin:

Xis N(RY), O, S or C(RMDHR):

R*1g hydrogen, C1-Cs alkyl, Ci~-Ce haloalkyl, C5-Cs cycloalkyl, 3- 1o 8~-membered
heterocycloalkyl, Cs-Cie aryl, or 5~ to S-membered heteroaryl; or

R? gyclizes with R! to form a 3- to 8-membered heterocycloalkyl;

R is hydrogen or C-Cs alkyl;

RY is hydrogen or Ci-Ce alkyl; or

R” and R%, together with the atoms to which they are attached, form a C5-Cs cycloalkyl;

Yis 3-Cx cycloalkyl, 3- to &-membered heterocycloalkyl, Cs-Cio aryl, or 5- to 9-
membered heteroaryl, wherein the Cx-Cy eycloalkyl, 3- to 8-membered heterocycloalkyl, Ts-Cio
aryl, or 5- to 9-membered hetercaryl 1s optionally substituted with one or more C-Cg alkyl, C-
Co haloalkyl, Cs3-Cs cyeloalkyl, 3- to 8-membered heterocycloalkyl, Co-Cio aryl, 5- to 9-
membered heteroaryl, halo, cyano, -R*OR’, -R*NRMR), -R*SRE, -R*C(OIOR®, -
RACOINRDRY), -RINRHICIOIRE, -RIS(OIR, -RIS(OWNERIRY), RAINRIS(OMRY, -
R*P(OHR?Y,, or -RASFs,

R s C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, Ci-Co haloalkyl, CH2){C3-Cio
cycloatkyly, ~{(CH2)(Co-Cio aryl}, «(CH2)u~(3- to 8-membered heterocycloalkyl), or -(CHy)u(5-
to 9-membered heteroaryl), -R*SRE, -RAC(OYOR®, -RICOWN(RYRY), -RINRHYC(OIRE, -
RIG(ONR?, -RIS(OINRURD), RAN(RIS(OWRY, or -R*P(OY)R?), wherein the C1-Cs alkyl, Ca-
Ce alkenyl, C2-Cs alkynyl, C1-Cs haloalkyl, C3-Cs cycloalkyl, 3- to 8-membered
heterocycloalkyl, Cs-Cip aryl, or 5- to 9-membered heteroarvl 1s optionally substituted with one
more halo, CN, C1-Cs atkyl, -NRR®, -R*OR’, an optionally substituted 3- to 8-membered
heterocycloalkyl, an optionally substituted Cs-Cro aryl, or an optionally substituted 3- to -
membered heteroaryl;

R? is hydrogen, halo, cyano, C1-Cs alkyl, Co-Cs alkenyl, C2-Cs alkynyl, 5-Cs cyeloaliyl,
3- to 8-membered heterocycloalkyl, Cs-Cio aryl, 5- to 9-membered heteroaryl, -R*OR®, -RISR®, -

REC(OYOR®, -RACIOWN(RTIRY), -RIN(RHC(OIRE, -RIS(OXR’, -RIS(OWNRTHRY,

6
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RIN(RIS(OWRY), -RP(OYR ), or -R*SFs, wherein the C1-Cs alkyl, C2-Cs alkenyl, or €2-Cs
alkyvnyl is optionally substituted with one or more C1-Cs alkyl, halo, or {-Cs haloalkyl;

R’ is hydrogen, halo, cyano, C1-Cs alkyl, - alkenyl, Ca-Cs alkynyl, Cs-Cs cycloalkyl,
3- to 8-membered heterocycloalkyl, Ce-Cip aryl, 5- to 9-membered heteroaryl, -R*OR® -RISR®, -
REC(OYOR®, -RACIOINERNRY), -RINERNDCIOIRY, -RIS(O)R, -RIS(OWNRWRY),
RINRIS(OR(RY), -RIP(ONR ), or -R¥SFs, wherein the C;-Cs alkyl, C2-Ce alkenyl, or C2-Cs
alkynyl, 15 optionally substituted with one or mare C1-Cs alkyl, halo, or Ci-Cs haloalkyl;

R*is a bond, C1-Cs alkyl, C2-Cs alkenyl, or C2-Cs alkynyl, wherein R* can only be a bond
with -R*OR;

R¥is hydrogen, C1-Cs alkyl, C1-Cs haloalkyl, Cs5-Cs cycloalkyl, 3- to 8-membered
heterocycloalkyl, Cs-Cio aryl, or 5- to 9-membered hetercaryl, wherein the alky! is optionally
substituted with one or more I;

R® is hydrogen, C1-Cs alkyl, C1-Cs haloalkyl, C5-Cs cycloalkyl, 3- to 8-membered
heterocycloalkyl, Cs-Cip aryl, or 5~ to S-membered heteroaryl;

R7 1s hydrogen, C1-Cs alkyl, C1-Cs haloalkyl, C5-Cs cycloalkyl, 3- to B-membered
heterocycloalkyl, Cs-Cip aryl, or 5~ to S-membered heteroaryl;

R®is hydrogen, Ci-Cs alkyl, C1-Cs haloalkyl, C3-Ca cycloalkyl, 3- to 8-mermbered
heterocycloalkyl, Cs-Cio arvl, or 5~ to 3-membered heteroaryl; or

R7 and R, together with the atoms to which they are attached, form a 3- to 8-membered
heterocycloalkyl;

nis 0, 1, 2,3, ord; and

tislor2;

provided that R! is not Cs or Cy alkyl substituted with morpholinyl.

(30091 Another aspect of the disclosure relates to a compound of Formula I

PONeN
HN—C S—y
R R* (),

or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, sterecisomer, or tautomer
thereof, wherein:
Y is C3-Cs eycloalkyl, 3- to 8-membered heterocycloatkyl, Cs-Cio aryl, or 5- to 9-

membered heteroaryl, wherein the Cz-Cs cycloalkyl, 3- to 8-membered heterocycloalkyl, Cs-Cio
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arvl, or 5- to 9-membered heteroaryl is optionally substituted with one or more C1-Cs alkyl, Ci-
Cs haloalkyl, C3-Cx cycloatkyl, 3- to 8-membered heterocycloalkyl, Co-Cio arvl, 5-to 9-
membered heteroaryl, halo, cyano, -R*OR® -RIN(RYR®), -R*SR®, -R*C(QYORE, -
REC{OINRNRY), -RINRHCOIR?, -RIS(ORRT, -RISIOIWNRTHRY), -RINRHS(O1RY), -
REPONR Y, or -RISFs,

R} is C1-Cs alkyl, C2-Ce alkenyl, C2-Cs alkynyl, Ci-Cs haloalkyl, -CH2)}a-(Ca-Cro
cycloalkyl), ~(CH2)u{Cs-Cro arvl), -(CH2-(3- to §-membered heterocycloalkyl), or -{CH2 (5~
to 9-membered heteroaryl), -R*SRS, -RA}C(OIOR®, -RACIOINRHRY), -RINRIC(OIRS, -
RIS(ONR®, -RISCOWN(RHRY), -RINRS(OWRY), ar -RIP(OUR™), wherein the C1-Cs alkyl, Co-
Cs alkenyl, C:-Cs alkynyl, C1-Cs haloalkyl, C3-Cs cyveloalkyl, 3- to §-membered
heterocycloalkyl, Cs-Cio arvl, or 5- to 9-membered hetercaryl 1s optionally substituted with one
more halo, CN, C1-Cs alkyl, -NRR®, -R*OR”, an optionally substituted 3- to 8-membered
heterocycloaikyl, an optionally substituted Ce-Cho aryl, or an optionally substituted 5- to S-
membered heteroaryl;

R? is hydrogen, halo, cyano, C1-Cs alkyl, Co-Cs alkenyl, Ca-Co alkynyl, Cs-Ca cycloalkyl,
3- to §-membered heterocyeloalkyl, Co-Cio aryl, 5- to 9-membered heteroaryl, -R*ORS -RISRS, -
RAUC(OMORS, -RECIOMNRIRY), -RINRHCIORE, -RASONR®, -RIS(OINRURY), -
RIN(RDSIOKRY, -RP(OUR ), or -R*SFs, wherein the C1-Co alkyl, C2-Co alkenyl, or C2-Ce
alkynyi is optionally substituted with one or more C1-Cs alkyl, halo, or C1-Cs haloalkyl;

R* is hydrogen, halo, cyane, Ci-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, C3-Cs cycloalkyl,
3- to 8-membered heterocycloalkyl, Cs-Cio aryl, 5- to S-ruembered heteroaryl, -R*OR°, -RSR®, -
RIC(OYOR®, -RICIOWN(RTIRY), -RN(RTHIC(OIRE, -RIS(OYR’, -RIS(OYN(RURY, -
RINRISORRY, -RPIONRY, or -RUSFs, wherein the Ci-Cs alkyl, C-Cs alkenyl, or C2-Cs
alkynyl 1s optionally substituted with one or more C~Cg alkyl, halo, or €)-Cs haloalkyl, or

R? and R, together with the atoms to which they are attached, form a C3-Cs cycloalkyl,
3- to 8-membered heterocycloalkyl, Ce-Cio aryl, or 5~ to S-membered heteroaryl, wheremn the Cs-
T cyvcloalkyl, 3- to 8-membered heterocycloalkyl, Co-Cro arvl, or 5- to S-membered hetercaryl is
optionally substituted with one or more R*;

R™ s hydrogen, deuterium, C1-C alkyl, halo or C1-Cs haloalkyl;

R*is a bond, C-Cs alkyl, C2-Cs alkenyl, or C2-Cg alkynyl;
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R’ is hydrogen, C1-Cs alkyl, C1-Cg haloalkyl, C3-Cs cycloalkyl, 3- to 8-membered
heterocycloalkyl, Ce-Cig aryl, or 5- to S-membered hetercaryl, wherein the alky! is optionally
substituted with one or more D

R® is hydrogen, C1-Cs alkyl, C1-Cq haloalkyl, C3-Cs cycloalkyl, 3- to 8-membered
heterocycloaikyl, Us-Cio aryl, or 5- to 9-membered heteroaryl;

R’ is hydrogen, C1-Cs alkyl, C1-Cs haloalkyl, C3-Cs cycloalkyl, 3- to 8-membered
heterocycloalkyl, Cs-Cio aryl, or 5- to 9-membered hetercaryl;

R¥is hydrogen, C1-Cs alkyl, C1-Cs haloalkyl, C3-Cs cycloalkyl, 3- to §-membered
heterocycloalkyl, Cs-Cio aryl, or 5- to 9-membered hetercaryl; or

R7 and R®, together with the atoms to which they are attached, form a 3- to 8-membered
heterocycloalkyl;

nisQ, 1,2, 3, or4; and

tislor2;

provided that R! 15 not € or Cy alkyl substituted with morpholinyl.

(00107 In some aspects, the present disclosure provides compounds 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, 2, and 3).

(3011} In some aspects, the present disclosure provides pharmaceutical compositions comprising
a compound of the present disclosure, or a pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable diluent or carrier.

(00121 In some aspects, the present disclosure provides an intermediate as described herein,
being suitable for use in a8 method for preparing a compound as described herem (e g, the
mtermediate s selected from the mtermediates deseribed in Examples 1 and 2).

(0131 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 a therapeutically effective amount of a compound of the present disclosure or a
pharmaceutically acceptable salt thereof, or a pharmaceutical composition of the present
disclosure.

[G(114] In some aspects, the present disclosure provides a method of treating a disease or disorder
disclosed herein in a subject in need thereof, comprising administering to the subject a

therapeutically effective amount of a compound of the present disclosure or a pharmaceutically
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acceptable salt thereof, or a pharmaceutical composition of the present disclosure.

[0G15] In some aspects, the present disclosure provides a compound of the present disclosure or
a pharmaceutically acceptable salt thereof for use in treating or preventing a disease or disorder
disclosed heremn.

[0016] In some aspects, the present disclosure provides a compound of the present disclosure or
a pharmaceutically acceptable salt thereof for use in treating a disease or disorder disclosed
herem.

(00177 In some aspects, the present disclosure provides use of a compound of the present
disclosure or a pharmaceutically acceptable salt thereof in the manufacture of a medicament for
treating or preventing a disease or disorder disclosed herein.

[G018] In some aspects, the present disclosure provides use of a compound of the present
disclosure or a pharmaceutically acceptable salt thereof in the manufaciure of a medicament for
ireating a disease or disorder disclosed herein

(00197 In sorme emboduments, the disease or disorder ts inflamumation, an auto-immune disease, a
cancer, an infection, a disease or disorder of the central nervous system, a metabolic disease, a
cardiovascular disease, a respiratory disease, a kidney disease, a hver disease, an ocular disease,
a skin disease, a lvmphatic disease, a theumatic disease, a psychological disease, graft versus
host disease, allodynia, or an NLRP3-related disease in a subject that has been determined to
carry a germline or somatic non-silent mutation in NLRP3.

(3028} In some embodiments, the disease or disorder of the central nervous system s
Parkinson’s disease, Alzheimer’s disease, traumatic bramn mjury, spinal cord imjury, amyotrophic
iateral sclerosis, or muliiple sclerosis.

(60217 In some embodiments, the kidney disease 13 an acute kidney disease, a chronic kidney
disease, or a rare kidney disease.

(00221 In some embodiments, the skin disease 1s psonasis, hidradenitis suppurativa (HS), or
atopic dermatitis.

[G023] In some embodiments, the rheumatic disease is dermatomyositis, Still’s disease, or
Juvenile idiopathic arthritis.

[0(24] In some embodiments, the NLRP3-related disease m a subject that has been determined
to carry a germline or somatic non-silent mutation in NLRP3 15 cryopyrin-associated

automnflammatory syndrome.

10
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(00257 In some embodiments, the cryopyrin-associated autoinflammatory syndrome is familial
cold autoinflammatory syndrome, Muckle-Wells syndrome, or neonatal onset multisystem
mflammatory disease.

(0026} In some aspects, the present disclosure provides a method of preparing a compound of
the present disclosure.

[0027] In some aspects, the present disclosure provides a method of preparing a compound,
comprising one or more steps described herein.

(0028} Unless otherwise defined, all technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary skill in the art to which this disclosure
belongs. In the specification, the singular forms also include the plural unless the context clearly
dictates otherwise. Although methods and materials similar or equivalent to those described
herein can be used in the practice or testing of the present disclosure, suitable methods and
materials are described below. Al publications, patent applications, patents and other references
mentioned herein are incorporated by reference. The references cited herein are not adrtited to
be prior art to the claimed nvention. In the case of conflict, the present specification, mcluding
definitions, will control. Tn addition, the materials, methods and examples are illustrative only
and are not intended to be hmiting. Tn the case of conflict between the chemical structures and
names of the compounds disclosed herein, the chemical structures will control.

[0029] Other features and advantages of the disclosure will be apparent from the following

detailed description and claims.

DETAILED DESCRIPTION
003} The present disclosure relates to pynidazine and phthalazine derivatives, pharmaceutically
acceptable salts, solvates, clathrates, hvdrates, single steresisomers, mixtures of steresisomers, or
racemic mixtures of stereoisomers thereof, which may inhibit NLRP3 activity and are
accordingly useful in methods of treatment of the human or animal body. The present disclosure
also relates to processes for the preparation of these compounds, to pharmaceutical compositions
comprising them and to their use in the treatment of disorders in which NLRP3 is inplicated,
such as inflammation, an auto-immune disease, a cancer, an infection, a disease or disorder of
the central nervous system, a metabolic disease, a cardiovascular disease, a respiratory disease, a

kidney disease, a biver disease, an ocular disease, a skin disease, a lymphatic disease, a rheumatic
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disease, a psychological disease, graft versus host disease, allodynia, or an NLRP3-related
disease in a subject that has been determined to carry a germline or somatic non-silent mutation

in NLRP3.

Definitions

(00317} Unless otherwise stated, the following terms used in the specification and claims have the
following meanings set out below.

(60321 As used herein, “alkyl”, “Cs, Co, O, Co, Cs or Ce alkyl” or “C1-Cs alkyl” 15 intended to
melude Ty, O, G5, Cy, Cs or Ce straight chain (linear) saturated aliphatic hydrocarbon groups and
s, Cs, Cs or Ce branched saturated aliphatic hydrocarbon groups. For example, Ci-Ce alkyl s
intends to include G, Ca, Cs, Cy, Cs and Ce alkyl groups. Examples of alkyl include, moieties
having from one to six carbon atoms, such as, but not himited to, methyl, ethyl, n-propyl,
=propyvl, n-butyl, s-butyl, t-butyl, n-pentyl, i-pentyl, or n-hexyl. In some embodiments, a straight
chain or branched alky! has six or fewer carbon atoms {e.g., C1-Cs for straight chain, C3-Cs for
branched chan}, and 1n another embodiment, a straight chain or branched alkyl bas four or fewer
carbon atoms.

(00331 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, alkyl,
alkenyl, alkynyl, halogen, hydroxyl, alkvicarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy,
aryloxycarbonyloxy, carboxylate, alkylcarbonyl, arvicarbonyl, alkoxyecarbonyl, aminocarbonyl,
alkylaminocarbonyl, dialkylaminocarbonyl, alkyithiocarbonyl, alkoxyl, phosphate, phosphonato,
phosphinato, amino (including alkyvlamine, diatkylamine, arylamino, diarylamine and
alkylarylamine}, acylamino (including alkvlcarbonylamine, arvicarbonylamino, carbamoyl and
ureido}, amuding, mino, sulfhydryl, alkylthio, arylthio, thiocarboxylate, sulfates, alkylsuifinyl,
sulfonato, sulfamovl, sulfonamido, nitro, triflucromethyl, cyano, azido, heterocyelyl, alkylaryl,
or an aromatic or hetercaromatic mosety.

(00341 As used herein, the term “alkenyl” includes unsatorated aliphatic groups analogous in
iength and possible substitution to the alkyls described above, but that contain at least one double
bond. For example, the term “alkeny!” includes straight chain alkeny! groups {e.g., ethenyl,

propenyl, butenyl, pentenyl, hexenyl, heptenyl, octenyl, nonenyl, decenyl), and branched alkenyl
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groups. In certain embodiments, a straight chain or branched alkenv! group has six or fewer
carbon atoms in its backbone (e.g., C2-C¢ for straight chain, C:-Cs for branched chain). The term
“C2-C¢” includes alkeny! groups containing two to six carbon atoms. The term “Cs-C¢” includes
alkenyl groups containing three to six carbon atoms.

(00351 As used herein, the term “optionally substituted alkeny!” refers to unsubstituted alkenyl
or alkenyl having designated substituents replacing one or more hydrogen atoms on one or more
hydrocarbon backbone carbon atoms. Such substituents can include, for example, alkyl, alkenyl,
alkynyl, halogen, hydroxyl, alkyicarbonviony, arylcarbonyloxy, alkoxycarbonyvioxy,
aryloxycarbonyloxy, carboxylate, alkylcarbonyl, arvlcarbonyl, alkoxycarbonyl, anmunocarbonyl,
alkyviaminocarbonyl, dialkylaminocarbonyl, alkvithiocarbonyl, alkoxyl, phosphate, phosphonato,
phosphinate, aming (including alkylamino, dialkylamino, arylamino, diarylamino and
alkvlarylamine}, acylanmine (including alkylcarbonylamino, arvicarbonylamino, carbamoy! and
ureido), amudino, imine, sulfhydryl, alkylthio, arylthio, thiocarboxylate, sulfates, alkylsulfinyl,
sulfonato, sulfamoyl, sulfonamido, nitro, trifluoromethyl, cvano, heterocyelyl, altkylaryi, or an
aromatic or heteroaromatic moiety.

(00367 As used herein, the term “alkyny!” includes unsaturated aliphatic groups analogous o
length and possible substitution to the alkvls described above, but which contain at least one
triple bond. For example, “alkyoy!” includes straight chain alkvnyl groups {e.g., ethynyl,
propynyl, butynyl, pentynyl, hexynyl, heptynyl, octynyl, nonynyl, decynyt), and branched
alkvnyi groups. In certain ernbodiments, a straight chain or branched alkynyl group has six or
fewer carbon atoms n its backbone (e.g., Cr-Cs for straight chain, C3-Cs for branched chain).
The term “Cy-Cs” ncludes alkynyi groups containing two to six carbon atoms. The term “Cs-
s mehudes atkynyl groups contaming three to six carbon atoms.  As used heremn, “C3-Cs
alkenylene binker” or “{C2-Cs alkynylene hinker” 1s mtended to include O, Cs, Ca, Cs or Cp chain
{linear or branched) divalent unsaturated aliphatic hydrocarbon groups. For example, Co-Ce
alkenylene linker 18 intended to include Co, Cs, Cs, Cs and Cs alkenylene linker groups.

{00371 As used herein, the term “optionally substituted alkynyl” refers to unsubstituted alkynyl
or alkyny] having designated substituents replacing one or more hydrogen atoms on one or more
hydrocarbon backbone carbon atoms. Such substituents can include, for example, alkyl alkenyl,
alkynyi, halogen, hydroxyl, alkyicarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy,

aryloxycarbonyloxy, carboxylate, alkylcarbonyl, arvicarbonyl, alkoxycarbonyl, aminocarbonyl,
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alkyiaminocarbonyl, dialkylaminocarbonyl, alkyithiocarbonyl, alkoxyl, phosphate, phosphonato,
phosphinato, amino (including alkvlamine, dialkylaming, arylamino, diarylamine and
alkylarvliaming}, acylamino (including alkvicarbonylamine, aryicarbonylaming, carbamoyl and
ureido), amiding, imino, sulfthydryl, allkvithio, arylthio, thiocarboxylate, sulfates, allkyisulfinyl,
sulfonato, sulfamoyl, sulfonamido, nitro, trifluoromethyl, cyano, azido, heterocyclyl, alkylaryl,
or an aromatic or heteroaromatic moiety.

(30381 Other optionally substituted moteties (such as optionally substituted cycloalkyl,
heterocycloalkyl, aryl, or hetercaryl) mnclude both the unsubstituted moieties and the moieties
having one or more of the designated substituents. For example, substituted heterocycloalkyl
mcludes those substituted with one or more alky! groups, such as 2,2,6, 6-tetramethyl-piperidiny]
and 2.2,6 6-tetramethyi-1,2 3 6-tetrahydropyridinyl

(0039} As used herein, the term “cyano” refers to a nitrile radical {e.g., -CN).

(00407 As used herein, the term “cycloalkyl” refers to a saturated or partially unsaturated
hydrocarbon monocyclic or polyeyelic {e.g, fused, bridged, or spiro rings) system having 3 o 30
carbon atoms {e.g., Cs~Cr, C3-Cro, or T3-Ca). Examples of cycloalkyl include, but are not
fumited to, cyclopropyl, eyclobutyl, evclopentyl, cyclohexvl, cycloheptyl, cyclooctyl,
cyclopentenyl, cyclohexenyl, cycloheptenyl, 1,2,3,4-tetrahydronaphthalenvl, and adamantyl. In
the case of polycyclic cycloalkyl, only one of the rings i the cvcloalkyl needs to be non-
aromatic.

(304171 As used herein, the term “heterocycloalkyl” refers to a saturated or partially unsaturated
3-8 membered monocyclic or bieyche, 7-12 membered bicyche (fused, bridged, or spiro rings),
or 11-14 membered tricychic ning system {fused, bridged, or spiro rings) having one or more
heteroators (such as O, N, §, P, or Se}, e.g, 1 or 1-2 or 1-3 or 1-4 or 1-5 or 1-6 heteroatoms, or
eo. 1,2, 3,4, 5, or 6 hetercatoms, independently selected from the group consisting of nitrogen,
oxygen and sulfur, unless specified otherwise. Examples of heterocyeloalkyl groups mclude, but
are not limuted to, piperidinyl, piperaziny, pyrrohidiny], dioxanyl, tetrahvdrofuranyi,
isondolinyl, indolinyl, rudazolidingl, pyrazolidinyl, oxazchiding], isoxazolidinyl, triazolidinyl,
oxiranyl, azetidinyl, oxetanyl, thietanyl, 1,2,3,6-tetrahydropyridinyl, tetrahydropyranyl,
dihydropyranyl, pyranyl, morpholinyl, tetrahydrothiopyranyl, 1,4-diazepanyl, 1,4-oxazepanyl, 2-
oxa-S-azabicyclo[2.2 1}heptanyl, 2, 5-diazabicvelo]2. 2. 1fheptanyl, 2-oxa-6-

azaspiro{3 3lheptanvi, 2, 6-diazaspiro[3.3jheptanyl, 1,4-dioxa-8-azaspiro[4. Sidecanyl, 1,4~
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dioxaspiro{4.5ldecanyl, 1-oxaspiro{4 5]decany!, 1-azaspiro[4.5]decanyl, 3'H-spirof[cyclohexane-
1,1-1sobenzofuran}-yl, 7H-spirofcyclohexane-1,5'-furo[3 4-bipyridin}-yi, 3'H-
spirofcyvclohexane-1,1'-furef3,4-clpyridin}-yl, 3-azabicyclo{3.1.Clhexanvl, 3-
azabicyclof3.1.0}hexan-3-yi, 1,4,5 6-tetrahydropyrrolo{3,4-clpyrazolyl, 3,4,5,6,7,8-
hexahydropyridof4,3-djpyrimidinyl, 4,5,6,7-tetrahydro-1H-pyrazolo[3,4-clpyridinyl, 5,6,7 8-
tetrahydropyrido{4,3-dipyrimidinyl, 2-azaspiro[3 3Theptanyl, 2-methyl-2-azaspuro[3. 3theptanyl,
2-azaspiro]3 Sinonanyl, Z-methyl-Z-azaspire{3. Slnonanyl, 2-azaspiro[4.5}decanyl, 2-methyl-2-
azaspiroi{4.5]decanyl, 2-oxa-azaspiro[3 4]octanyl, 2-oxa-azaspirof3 4joctan-6-yl, 5,6-dihydro-
4H-cyclopenta[blthiophenyl, and the like. In the case of multicyclic heterocycloalkyl, only one
of the rings in the heterocycloalkyl] needs to be non-aromatic {e.g., 4,3,6,7-
tetrahydrobenzofclisoxazolyl).

[0042] As used herein, the term “optionally substituted heterocycloalky!l” refers to unsubstituted
heterocycloaikyl having designated substituents replacing one or more hydrogen atoms on one or
more carbon or heteroatom.  Such substituents can mclude, for example, alkyl, alkenyi, alkynyl,
halogen, hydroxyl, alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy, arvioxycarbonyloxy,
carboxvlate, alkylcarbonyl, arylcarbouyl, alkoxycarbonyl, ammnocarbonyl, alkylaminocarbonyl,
daatkylaminocarbonyl, alkylthiocarbonyl, alkoxyl, phosphate, phosphonato, phosphinato, amino
{including alkylamino, dialkylamine, arylamino, diarylamine and alkylarylamino), acylamino
{including alkylcarbonylamino, arylcarbonylamno, carbamovl and ureido}, amidino, wmino,
sulthydryl, alkylthio, arvithio, thiocarboxylate, sulfates, alkyisulfinyt, sulfonato, sulfamoyl,
sulfonamide, nitro, triflucromethyl, cyano, azido, heterocyelyl, alkylaryl, or an aromatic or
hetercaromatic moiety.

00421 Unless otherwise specifically defined, the term "aryl” refers to cychic, aromatic
hydrocarbon groups that have 1 o 3 aromatic rings, inclading monocyclic or bicychic groups
such as phenyl, biphenyl, or naphthyl. Where containing two aromatic rings {(bicyclic, ete.), the
aromatic rings of the aryl group may be joined at a single pomt {e.g., biphenyl), or fused (e.gz,
naphthyl}. The arvl group may be optionally substituted by one or more substituents, e.g, 1 1o 5
substituents, at any point of attachment. Exemplary substituents include, but are not limited to, -
H, ~halogen, -O~{C;-Ce) alkyl, {Ci-Ce) alkyl, -0-(Cy-Cs} alkenyl, ~0-(Cy-Cs} alkynyl, (C2-Cs}
alkenyl, {C:-Ce} alkynyl, -OH, ~-OP(OHOH ), -OC(ONC:i-Co) alkyl, -C(ONCi-Co) alkyl, -
OCOYO(C1-Ce) alkyl, -NHy, NH{{C1-Cs) alkyl), N{{T1-Ce) alky i), -8(0)~{C1-Ce) alkyl, -
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S{OINH{C-Ce) alkyl, and -S(OIN{C1-Cs) alkyl}z. The substituents can themselves be
optionally substituted. Furthermore, when containing two or more fused rings, the aryl groups
herein defined may have a saturated or partially unsaturated ring fused with a fully unsaturated
aromatic ring. Exemplary ring systems of these aryl groups include, but are not himited to,
phenyl, biphenyl, naphthyl, anthracenyl, phenalenyl, phenanthrenyl, indanyl, indenvl,
tetrahydronaphthalenyl, tetrahydrobenzoannulenyl, 10,11-dihvdro-5H-dibenzola, d}[7]annulenyl,
and the bike

[0(44] Unless otherwise specifically defined, "hetercaryl” means a monovalent monocyclic or
polveyelic aromatic radical of 5 to 24 ring atoms, containing one or more ring heteroatoms
selected from N, O, 8, P, Se, or B, the remaining ring atoms being C. Heteroary! as herein
defined also means a bicyclic heteroaromatic group wherein the hetercatom is selected from N,
O, 8, P, Se, or B. Hetercaryl as herein defined also means a tricyclic heteroaromatic group
containing one or more ring hetercatoms selected from N, G, 8, P, Se, or B. The aromatic
radical 1s optionally substituted independently with oune or more substituents described herein,
Examples melude, but are not himited to, furyl, thienyl, pyrrolvl, pyridyl, pyrazeolyl, pyrioudinyl,
imidazolyl, isoxazolyl, oxazolyl, oxadiazolyl, pyrazinvl, indolyl, thiophen-2-yi, quinolinyl,
benzopyranyl, isothiazolyl, thiazolvl, thiadiazole, indazole, benmimidazolyl, thieno{3,2-
blthiophene, tnazolyl, triazinyl, imidazol1,2-blpyrazolyl, furo[2,3-clpyridinyl, vnidazo{l 2-
alpyridinyl, indazolvl, pyrrolof2 3-clpyridinyl, pyrrolof3.2-clpyridinyl, pyrazolof3,4-clpyridinyl,
thieno{3,2-clpyridinyl, thieno[2,3-clpyridinyi, thieno[2,3-blpynidiny], benzothiazolyl, indolyl,
indohinyl, indohinonyl, dihydrobenzothiophenyl, dibydrobenzofuranyl, benzofuran, chromanyl,
thiochromanyl, tetrahydroguinolinyl, dihydrobenzothiazine, quinohinyl, isoquinshinyd, 1,6-
naphthyridinyd, benzo{dehsoqumnobiuyl, pyridof4,3-bij 1,6 jnaphthyridinyl, thieno]2,3-
blpyrazinyl, quinazolinyl, tetrazolo[1,5-alpyridinyl, [1,2,4}triazolo{4,3-ajpyridinyl, isoindolvi,
pyrrolof 2, 3-blpyridinyl, pyrrolo]3,4-blpyridiny], pyrrolo]3,2-blpyridiny], imidazo{5 4-
blpynidmyl, pyrrolo1,2-ajpyrimidinyl, tetrahydro pyrrolo]1,2-alpynmidinyi, 3 4-dihydro-2H-~
1A -pyrrolof2, 1-blpyrimidine, dibenzo[b,d] thiophene, pyridin-Z-one, furo[3 2-clpyridinyl,
furo2,3-clpyridinyi, 1H-pyrido[3,4-b]{1,4] thiaziny], benzoxazolyl, benzisoxazolyl, furo]{2,3-
blpyridinyl, benzothiophenyl, 1,S-naphthyriding, furo[3,2-bipyridine, {1,2,4tnazolof1,5-
ajpyridinyl, benzo [1,2,3 tntazolyl, imidazef1,2-alpyrimidinyl, [1,2,4}triazolof4,3-bipyridazinyl,

benzofc]{1,2,5]thiadiazolyl, benzolc}[1,2,5]oxadiazole, 1,3-dihydro-2H-benzo[diimidazol-2-one,
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3. 4-dihydro-ZH-pyrazolo [1,5-b}{1,2Joxazinyl, 4,5,6,7-tetrahydropyrazolo[ 1,5-ajpyridinyl)
thiazolo[5,4-djthiazolyl, imidazo{2,1-b}[1,3 4jthiadiazolyl, thienof2,3-bipyrrolyl, 3H-indolyl,
and derivatives thereof. Furthermore, when containing two or more fused rings, the heteroaryl
eroups defined herein may have one or more saturated or partially unsaturated ring fused witha
fully unsaturated aromatic ring, e.g., 2 S-membered heteroaromatic ring containing 1 to 3
hetercatoms selected from N, O, 8, P, Se, or B, or a 6-membered heteroaromatic ring containing
1 to 3 nitrogen atoms, wherein the saturated or partially unsaturated ring includes 0 to 4
heteroatoms selected from N, O, S, P, Se, or B, and 1s optionally substituted with one or more
oxo. In hetercaryl ring systems containing more than two fused rings, a saturated or partially
unsafurated ring may further be fused with a saturated or partially unsaturated ring described
herein. Hxemplary ring systems of these hetercaryl groups include, for example, indolinyl,
mdolinonyl, dihydrobenzothiophenyl, dihvdrobenzofuran, chromanyl, thiochromanyl,
tetrahydroquinolinyl, dihydrobenzothiazine, 3,4-dihydro-1H-isoquinolinyi, 2,3-
dihydrobenzofuranyl, benzofuranonyl, indolinyl, exindolyl, indolyl, 1,6-dihydro-7H-
pyrazoiof3.4-clpyridin-7-ouyl, 7,8-dihydro-6H-pyridof3,2-bipyrrolizinyl, 8H-pyrido{3,2-
blpyrrolizinyl, 15,6, 7-tetrahydrocyclopentalblpyrazolo{4,3-ejpyridinyl, 7.8-dihydro-6H-
pyrido[3,2-blpyrrolizine, pyrazolof 1, 5-alpyrimidin-7{4H}-only, 3 4-dihvdropyrazino{1,2-a}indol-
H{2H}-onyl, or benzo[cli 1, 2]oxaborol-1{3H)-olyl

[0045] The cycloalkyl, heterocycloalkyl, 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
substitnents as described above, for example, alkyl, alkenyl, alkynvl, halogen, hydroxyl, alkoxy,
alkylcarbonyloxy, arylcarbonyioxy, alkoxycarbonyloxy, aryioxycarbonyloxy, carboxylate,
alkvlcarbonyl, alkylanminocarbonyl, aralkyvlaminocarbonyl, alkenylaminocarbonyi, alkylcarbonyl,
arylcarbonyl, aralkylcarbonyl, alkenylcarbonyl, alkoxyearbonyl, aminocarbonyl,
alkylthiocarbonyl, phosphate, phosphonato, phosphinato, amino (including alkviamino,
dialkylaming, arylaminoe, diarylamino and alkylarylamine), acylamino (including
alkylearbonylaming, arylcarbonylaming, carbamoyl and ureido), amiding, imimo, sulfhydryl,
alkyithio, arvlthio, thiocarboxylate, sulfates, alkylsulfinyl, sulfonato, sulfamoyl, sulfonamido,
nitro, triffuoromethyl, cvano, azido, heterocyelyl, alkylaryl, or an aromatic or hetergaromatic
motety. Aryl and heteroaryl groups can also be fused or bridged with alicyclic or heterocyclic

rings, which are not aromatic so as to form a multicyclic system (e.g., tetrahin,
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methylenedioxyphenyl such as benzo[d][ 1,3 ]dioxole-5-y}).

[0046] As used herein, the term “substituted,” means that any one or more hydrogen atoms on
the designated atom 1s replaced with a selection from the indicated groups, provided that the
designated atom’s normal valency is not exceeded, and that the substitution results in a stable
compound. When a substituent is oxo or keto (i.e., =0}, then 2 hvdrogen atoms on the atom are
replaced. Keto substituents are not present on aromatic moieties. Ring double bonds, as used
herein, are double bonds that are formed between two adjacent ring atoms {e.g., C=C, C=N or
N=N}. “Stable compound” and “stable structure” are meant to indicate a compound that 1s
sufficiently robust to survive 1solation to a useful degree of purity from a RM, and formulation
mto an efficacious therapeutic agent.

(00471 When a bond to a substituent is shown to cross a bond connecting two atoms in a ring,
then such substituent may be bonded to any atom in the ring. When a substituent is listed
without indicating the atom via which such substituent is bonded to the rest of the compound of a
given formula, then such substituent may be bonded via any atom i such formula.
Combinations of substituents and/or vaniables are permissible, but only if such combinations
result in stable compounds.

[G048] When any vatiable {e.g., R) occurs more than one fime in any constituent or formula fora
compound, its definition at each occurrence 1s independent of its definttion at every other
occurrence. Thus, for example, if a group 1s shown to be substituted with 0-2 R rooteties, then
the group may optionally be substituted with up to two R moieties and R at each occurrence is
selected independently from the definition of R Also, combinations of substituents and/or
variables are permissible, but only if such combinations result 1 stable compounds.

(00491 As used herein, the term “hydroxy™ or “hydroxyl” includes groups with an ~-OH or -0-.
(3050} As used herein, the term “halo” or “halogen” refers to fluoro, chloro, bromo and 1odo.
(00317 The term “haloalky?” or “haloalkoxy!l” refers to an alkyl or alkoxyl substituted with one
or more halogen atoms.

[GO52] As used herein, the term “optionally substituted haloalky!” refers to unsubstituted
haloalkyt having designated substituents replacing one or more hydrogen atoms on one or more
hydrocarbon backbone carbon atoms. Such substituents can mclude, for example, alkyl, alkenyl,
alkynyl, halogen, hydroxyl, alkyicarbonyloxy, arylearbonyloxy, alkoxycarbonyloxy,

aryloxycarbonyloxy, carboxylate, alkylcarbonyl, arvicarbonyl, alkoxycarbonyl, aminocarbonyi,
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alkylaminocarbonyl, dialkylanminocarbonyl, alkylthiocarbonyl, alkoxyl, phosphate, phosphonato,
phosphinato, amino (including alkvlamine, dialkylaming, arylamino, diarylamine and
alkylarvliaming}, acylamino (including alkvicarbonylamine, aryicarbonylamine, carbamoyl and
ureido), amiding, imino, sulfthydryl, allkylthio, arylthio, thiocarboxylate, sulfates, alkylsulfinyl,
sulfonato, sulfamoyl, sulfonamido, nitro, trifluoromethyl, cyano, azido, heterocyclyl, alkylaryl,
or an aromatic or heteroaromatic motety.

(00531 As used herein, the term “alkoxy” or “alkoxyl” includes substituted and unsubstituted
alkyl, alkenyl and alkynyi groups covalently linked to an oxygen atom. Examples of alkoxy
groups or alkoxyl radicals include, but are not limited to, methoxy, ethoxy, isopropyloxy,
propoxy, butoxy and pentoxy groups. Examples of substituted alkoxy groups include
halogenated alkoxy groups. The alkoxy groups can be substituted with groups such as alkenyl,
alkvnyi, halogen, hydroxyl, alkyicarbonyloxy, arylearbonyloxy, alkoxycarbonyloxy,
arvioxycarbonyloxy, carboxylate, alkylcarbonyl, arylcarbonyl, alkoxycarbonyl, aminocarbonyl,
alkyiaminocarbonyl, dialkylaminocarbonyl, alkylthiocarbonyl, alkoxyl, phosphate, phosphonato,
phosphinato, amino (including alkyvlamino, dialkylamine, arylamino, diarylaminoe, and
alkvlarylamio}, acylanuno (including alkylcarbouylamino, arylcarbonylamino, carbamoyl and
ureido), avudine, wino, sulthvdryl, alkylthio, arvlthio, thiocarboxylate, sulfates, alkylsulfinyl,
sulfonato, sulfamoyl, sulfonamido, nitro, triflucromethyl, cyano, azido, heterocyelyl, alkylaryl,
or an aromatic or hetercaromatic moieties. Exaroples of halogen substituted alkoxy groups
melude, but are not hmited to, fluoromethoxy, diftuoromethoxy, triflusromethoxy,
chloromethoxy, dichloromethoxy and trichloromethoxy.

(305471 It is to be understood that the present disclosure provides methods for the synthesis of the
compounds of any of the Formulae described herein. The present disclosure also provides
detailed methods for the synthesis of various disclosed compounds of the present disclosure
according to the following schemes as well as those shown in the Examples.

(30551 It 1s to be understood that, throughout the description, where compositions are described
as having, mchuding, or comprising specific components, it 1s contemplated that compositions
also consist essentially of, or consist of, the recited components. Similarly, whers methods or
processes are described as having, including, or comprising specific process steps, the processes
also consist essentially of, or consist of, the recited processing steps. Further, it should be

understood that the order of steps or order for performing certain actions is immaterial so long as
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the invention remains operable. Moreover, two or more steps or actions can be conducted
simultaneously.

0561 It ts to be understood that the synthetic processes of the disclosure can tolerate a wide
varigty of functional groups, therefore various substituted starting materials can be used. The
processes generally provide the desired final compound at or near the end of the overall process,
although it may be desirable in certain instances to further convert the compound to a
pharmaceutically acceptable salt thereof.

(00577 1t 1s to be understood that compounds of the present disclosure can be prepared ina
variety of ways using commercially available starting materials, compounds known in the
fiterature, or from readily prepared intermediates, by employing standard synthetic methods and
procedures either known to those skilled in the art, or which will be apparent to the skilled
artisan in hight of the teachings herein. Standard synthetic methods and procedures for the
preparation of organic molecules and functional group transformations and manipulations can be
obtained from the relevant scientific literature or from standard textbooks 1o the field. Although
not limited 1o any one or several sources, classic texts such as Smith, M. B., March, I, March's
Advanced Organic Chemistry: Reactions, Mechanisms, and Structure, Sth edition, Johu Wiley &
Sons: New York, 2001; Greene, TW., Wuts, P.G. M., Protective Groups in Organic Synthests,
3rd edition, Jobn Wiley & Sons: New York, 1999, R. Larock, Comprehensive Organic
Transformations, VCH Publishers (1989); L. Fieser and M. Fieser, Fieser and Fieser’s Reagents
for Organic Synthests, John Wiley and Sons {1994); and L. Paquette, ed., Encyclopedia of
Reagents for Organic Synthesis, John Wiley and Sons (1993), incorporated by reference herein,
are useful and recognised reference textbooks of organic synthesis known to those in the art
[GO58] One of ordinary skill 1o the art will note that, during the reaction sequences and synthetic
schemes described herein, the order of certain steps may be changed, such as the introduction
and removal of protecting groups. One of ordinary skill in the art will recognise that certain
Sroups may require protection from the reaction conditions via the use of protecting groups.
Protecting groups may also be used to differentiate similar functional groups in molecules. A list
of protecting groups and how to introduce and remove these groups can be found in Greene,
TW., Wuts, P.G. M, Protective Groups in Organic Synthesis, 3rd edition, John Wiley & Sons:
New York, 1999,

[GG39] 1t 1s to be understood that, unless otherwise stated, any description of a method of
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treatment or prevention includes use of the compounds to provide such treatment or prevention
as 1s described herein. It is to be further undersiood, unless otherwise stated, any description of a
method of treatment or prevention inchudes use of the compounds to prepare a medicament to
treat or prevent such condition. The treatment or prevention includes treatment or prevention of
human or non-human animals including rodents and other disease models.

[0060] | 1s to be understood that, unless otherwise stated, any description of a method of
treatment includes use of the compounds to provide such treatment as 1s described herein. K isto
be further understood, unless otherwise stated, any descripiion of a method of treatment includes
use of the compounds o prepare a medicament to treat such condition. The treatment includes
treatment of human or non-human animals including rodents and other disease models. As used
herein, the term “subject” is interchangeable with the term “subject in need thereot”, both of
which refer to a subject having a disease or having an increased risk of developing the disease.

A “subject” includes a mammal The mammal can be e.g., a human or appropriate non-human
mamnal, such as primate, mouse, rat, dog, cat, cow, horse, goat, camel, sheep or a pig. In one
embodiment, the mammal 15 a human. A subject 10 need thereof can be one who has been
previously diagnosed or identified as having a disease or disorder disclosed hereim. A subject s
need thereof can also be one who 15 sutfering from a disease or disorder disclosed herein.
Alternatively, a subject in need thereof can be one who has an increased risk of developing such
disease or disorder relative to the population at large (1., a subject who is predisposed to
developing such disorder relative to the population at large). A subject in need thereof can have
a refractory or resistant a disease or disorder disclosed heremn {(1.¢., a disease or disorder disclosed
herein that does not respond or has not vet responded to treatment}. The subject may be resistant
at start of treatment or may become resistant during treatment. In some embodiments, the
subject in need thereof recetved and failed all known effective therapies for a disease or disorder
disclosed herein. In some embodiments, the subject in need thereof recetved at least one prior
therapy.

[6061] 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 inclodes the
admnistration of a compound of the present disclosure, or a pharmaceutically acceptable salt,
polymorph or solvate thereof, to alleviate the symptoms or complications of a disease, condition

or disorder, or to eliminate the disease, condition or disorder. The term “treat” can also include
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treatment of a cell in vitro or an animal model. It is to be appreciated that references to
“treating” or “treatment” include the alleviation of established symptoms of a condition.
“Treating” or “treatment” of a state, disorder or condition therefore includes: (1} preventing or
delaying the appearance of clinical symptoms of the state, disorder or condition developing ina
human that may be afflicted with or predisposed to the state, disorder or condition but does not
vet experience or display clinical or subclinical symptoms of the state, disorder or condition, (2)
mhibiting the state, disorder or condition, i.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 (3) relieving or attenuating the disease, 1.e., causing regression
of the state, disorder or condition or at least one of its clinical or subclinical symptoms.

[0062] H is to be understood that a compound of the present disclosure, or a pharmaceutically
acceptable salt, polymorph or solvate thereof, can or may also be used to prevent a relevant
disease, condition or disorder, or used to identify suitable candidates for such purposes.

(00631 As used herein, the term “preventing,” “prevent,” or “protecting against” describes
reducing or elimnating the onset of the syraptoms or complications of such disease, condition or
disorder.

[G064] H 1s 1o be understood that one skilled 1o the art may refer to general reference texts for
detailed descriptions of known techniques discussed herein or equivalent techniques. These texts
melude Ausubel et al., Current Protocols 1o Molecular Biology, John Wiley and Sons, Inc.
{200S5); Sambrook et al,, Molecular Cloning, A Laboratory Manual (3rd edition), Cold Spring
Harbor Press, Cold Spring Harbor, New York (2000); Coligan et al,, Current Protocols 1o
Immunology, John Wiley & Sons, N.Y.; Enna et al., Current Protocols 1 Pharmacology, John
Wiley & Sons, N.Y.; Fingl et al, The Pharmacological Basis of Therapeutics (1975),
Remington's Pharmaceutical Sciences, Mack Publishung Co., Easton, PA, 18th edition (19903,
These texts can, of course, also be referred to in making or using an aspect of the disclosure.
(30651 It 1s to be understood that the present disclosure also provides pharmaceutical
composifions comprising any compound described herein in combination with at least one
pharmaceutically acceptable excipient or carrer,

[G366] As used herein, the term “pharmaceutical composition” 1s a formulation containing the
compounds of the present disclosure in a form suitable for administration to a subject. Inone

embodiment, the pharmaceutical composition 1s in bulk or in unit dosage form. The unit dosage
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form is any of a variety of forms, including, for example, a capsule, an IV bag, a tablet, a single
pump on an aerosol inhaler or a vial. The quantity of active ingredient {(e.g., a formulation of the
disclosed compound or salt, hydrate, solvate or isomer thereof} in a unit dose of composition is
an effective amount and 1§ varted according to the particular treatment involved. Une skilled in
the art will appreciate that it is sometimes necessary to make routine variations to the dosage
depending on the age and condition of the patient. The dosage will also depend on the route of
administration. A variety of routes are contemplated, including oral, pulmonary, rectal,
parenteral, transdermal, subcutaneous, intravenous, intramuscular, infraperifoneal, inhalational,
buccal, sublingual, intrapleural, intrathecal, intranasal, and the like. Dosage forms for the topical
or transdermal administration of a compound of this disclosure include powders, sprays,
ointments, pastes, creams, lotions, gels, solutions, patches and inhalants. In one embodiment, the
active compound is mixed under sterile conditions with a pharmaceutically acceptable carrier,
and with any preservatives, buffers, or propellants that are required.

(00671 As used herein, the term “pharmaceutically acceptable” refers to those compounds,
anions, cations, materials, compostiions, cartiers, and/or dosage forras which are, within the
scope of sound medical judgment, suitable for use m contact with the tissues of human beings
and animals without excessive toxicity, uriation, allergic response, or other problem or
complication, conunensurate with a reasonable benefit/risk ratio.

[G068] As used heren, the term “pharmaceutically acceptable excipient” means an excipient
that is useful in preparing a pharmaceutical composition that is generally safe, non-toxic and
neither biologically nor otherwise undesirable, and includes excipient that 15 acceptable for
veterinary use as well as human pharmaceuiical use. A “pharmaceutically acceptable excipient”
as used n the specification and claims includes both one and more than one such excipient.
(3069} | is to be understood that a pharmaceutical composition of the disclosure 1§ formulated to
be compatible with its intended route of administration. Examples of routes of admunistration
melude parenteral, e g, mtravenous, intradermal, subcutaneous, oral {e.g., mgestion), inhalation,
transdermal (topical}, and transmucosal administration. Solutions or suspensions used for
parenteral, intradermal, or sebcutaneous application can include the following componenis: a
sterife diluent such as water for injection, saline solution, fixed oils, polyethylene glycols,
glveering, propylene glycol or other synthetic solvents; antibacterial agents such as benzyl

alcohol or methyl parabens; antioxidants such as ascorbic acid or sodium bisulfite; chelating
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agents such as ethylenediaminetetraacetic acid; buffers such as acetates, citrates or phosphates,
and agents for the adjustment of tonicity such as sodium chioride or dextrose. The pH can be
adjusted with acids or bases, such as hydrochloric acid or sedium hydroxide. The parenteral
preparation can be enclosed in ampoules, disposable syringes or multiple dose vials made of
glass or plastic.

(00707 i 1s to be understood that a compound or pharmaceutical composition of the disclosure
can be adnunistered to a subject in many of the well-known methods currently used for
chemotherapeutic treatment. For example, a compound of the disclosure may be inyected into the
blood stream or body cavities or taken orally or applied through the skin with patches. The dose
chosen should be sufficient to constitute effective treatment but not so high as to cause
unacceptable side effects. The state of the disease condition (e.g, a disease or disorder disclosed
herein) and the health of the patient should preferably be closely monitored during and for a
reasonable period after treatment.

(00717 As used herein, the term “therapeutically effective amount”, refers to an amount of a
pharmaceutical agent to treat, ameliorate, or prevent an identified disease or condition, or to
exhibit a detectable therapeutic or inhibitory effect. The effect can be detected by any assay
method known mthe 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 combivation of therapeutics selected for admimstration. Therapeutically effective
amounis for a given situation can be determined by routine experimentation that 15 within the
skill and judgment of the clinician.

(30721 It is to be understood that, for any compound, the therapeutically effective amount can be
estimated inttially erther 10 cell culture assays, e.g., of neoplastic cells, or i ammal models,
usually rats, mice, rabbits, dogs, or pigs. The ammal model may also be used to determine the
appropriate concentration range and route of administration. Such information can then be used
to determine useful doses and routes for admimstration 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 1n 50 % of the population)
and LDso {the dose lethal to 50 9% 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 exhibit large therapeutic indices are preferred. The dosage

24



WO 2022/216971 PCT/US2022/023893

may vary within this range depending upon the dosage form employed, sensitivity of the patient,
and the route of administration.

[0073] Dosage and administration are adjusted to provide sufficient levels of the active agent{s}
or to maintain the desired effect. Factors which may be taken into account include the severity
of the disease state, general health of the subject, age, weight, and gender of the subject, diet,
time and frequency of admanistration, drug combination(s), reaction sensitivities, and
tolerance/response to therapy.

(0074} The pharmaceutical compositions containing active compounds of the present disclosure
may be manufactured in a manner that is generally known, e.g., by means of conventional

MIXIng

t=4]

dissolving, granulating, dragee-making, levigating, emulsifying, encapsulating,
entrapping, or lyophilising processes. Pharmaceutical compositions may be formulated in a
conventional manner using one or more pharmaceutically acceptable carriers comprising
excipients and/or auxiliaries that facilitate processing of the active compounds into preparations
that can be used pharmaceutically. Of course, the appropriate formulation 1s dependent upon the
route of administration chosen.

(00751 Pharmaceutical compositions suitable for jnjectable use mclude sterile agueous solutions
{where water soluble) or dispersions and sterile powders for the extemporaneous preparation of
sterile injectable solutions or dispersion. For intravencus administration, suitable carriers
melude physiological saline, bacteriostatic water, Cremophor EL™ (BASF, Parsippany, N.J} 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 fungi. The carrier can be a solvent or dispersion medium
containing, for example, water, ethanol, polyol (for example, glvcerol, propylene glycol, and
figquid polvethylene glyeol, and the like), and suitable mixtures thereof. The proper fluidity can
be maintained, for example, by the use of a coating such as lecithin, by the maintenance of the
required particle size in the case of dispersion and by the use of surfactants. Prevention of the
action of microorganisms can be achieved by various antibacterial and antifungal agents, for
example, parabens, chlorobutanol, phenol, ascorbic acid, thimerosal, and the like. Inmany
cases, it will be preferable to include isotonic agents, for example, sugars, polyalcohols such as

mannitol and sorbitol, and sodium chloride 10 the composition. Prolonged absorption of the
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injectable compositions can be brought about by including in the composition an agent which
delays absorption, for example, aluminum monostearate and gelatin,

[0076] Sterile injectable solutions can be prepared by incorporating the active compound in the
required amount in an appropriate solvent with one or a combination of ingredients enumerated
above, as required, followed by filiered stenilisation. Generally, dispersions are prepared by
mceorporating the active compound inte 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 ingredient plus any additional desired ingredient
from a previously stertle-filtered solution thereof.

[G077] Oral compositions generally include an inert diluent or an edible pharmaceutically
acceptable carrier. They can be enclosed in gelatin capsules or compressed into tablets. For the
purpose of oral therapeutic administration, the active compound can be incorporated with
excipients and used in the form of tablets, troches, or capsules. Oral compositions can also be
prepared using a fluid carrier for use as a mouthwash, wherein the compound in the fluad carrier
1s applied orally and swished and expectorated or swallowed. Pharmaceutically compatible
binding agents, and/or adjuvant materials can be mcluded as part of the composition. The
tablets, pills, capsules, troches and the like can contain any of the following ingredients, or
compounds of a similar nature: a binder such as microcrystalline cellulose, gum tragacanth or
gelatin; an excipient such as starch or lactose, a disintegrating agent such as alginic acid,
Primogel, or corn starch; a lubricant such as magnesium stearate or Sterotes; a ghdant such as
colloidal silicon dioxide; a sweetening agent such as sucrose or saccharin; or a flavoring agent
such as peppermint, methyl salicyiate, or orange flavoring,

(078} For administration by inhalation, the compounds are delivered in the form of an aerosol
spray from pressured container or dispenser, which contams a sutable propellant, e.g, a gas such
as carbon dioxide, or a nebuliser.

[G(079] Systemic administration can also be by transmucosal or transdermal means. For
transmucosal of transdermal administration, penetrants appropriate to the barrier to be permeated
are used in the formulation. Such penetrants are generally known n the art, and mclude, for
example, for transmucosal administration, detergents, bile salts, and fusidic acid derivaiives.

Transmucosal administration can be accomplished through the use of nasal sprays or
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suppositories. For transdermal administration, the active compounds are formulated into
omntments, salves, gels, or creams as generally known in the art.

[00R0] The active compounds can be prepared with pharmaceutically acceptable carriers that
will protect the compound against rapid elimination from the body, such as a controlied release
formulation, including implants and microencapsulated delivery systems. Biodegradable,
biocompatible polymers can be used, such as ethylene vinyl acetate, polyanhydrides,
polyglycolic acid, collagen, polyorthoesters, and polylactic acid. Methods for preparation of
such formulations will be apparent to those skilled in the art. The materials can also be obtained
commercially from Alza Corporation and Nova Pharmaceuticals, Inc. Liposomal suspensions
{including liposomes targeted to infected cells with monoclonal antibodies to viral antigens) can
also be used as pharmaceutically acceptable carrniers. 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,
[GOS 1] It is especially advantageous to formulate oral or parenteral compositions in dosage unit
form for ease of administration and uniformity of dosage. Dosage unit form as used herein refers
to physically discrete units suited as unitary dosages for the subject to be treated; each unit
containing a predetermined guantity of active compound caleulated to produce the deswred
therapeutic etfect in association with the required pharmaceutical carmier. The specification for
the dosage unit forms of the disclosure are dictated by and directly dependent on the unique
characteristics of the active compound and the particular therapeutic effect to be achieved.

(30821 In therapeutic applications, the dosages of the pharmaceutical compositions used 1o
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 result in slowing, and preferably regressing, the symptoms of the disease
or disorder disclosed herein and also preferably causing complete regression of the disease or
disorder. Dosages can range from about 0.01 mg/kg per day to about 5000 mg/kg per day. 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 herem, the term “dosage effective manner” refers to amount
of an active compound to produce the desired biological effect i a subject or cell.

[GGR3] 1s to be understood that the pharmaceutical compositions can be included n a
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container, pack, or dispenser together with instructions for administration.

[0024] 1t 1s to be understood that, for the compounds of the present disclosure being capable of
further forming salts, all of these forms are also contemplated within the scope of the claimed
disclosure.

(00851 As used herein, the term “pharmaceutically acceptable salts” refer to derivatives of the
compounds of the present disclosure wherein the parent compound is modified by making acid
or base salts thereof Examples of pharmaceutically acceptable salts include, but are not limited
to, mineral or organic acid salis of basic residues such as amines, alkali or organic salts of acidic
residues such as carboxylic acids, and the like. The pharmaceutically acceptable salts include the
conventional non-toxic salts or the quaternary ammonium salts of the parent compound formed,
for example, from non-toxic morganic or organic acids. For example, such conventional non-
toxic salts include, but are not imited to, those derived from inorganic and organic acids selected
from 2-acetoxybenzoic, 2-hydroxyethane sulfonic, acetic, ascorbic, benzene sulfonic, benzoic,
bicarbonic, carbonig, citrie, edetic, ethane disulfonic, 1,2-ethane sulfonie, fumarnie,
gluccheptonic, gluconic, glutamic, glycolic, glyeollyarsanihic, hexylresorcinic, hydrabamug,
hydrobromie, hydrochlorie, hydrotedic, hydroxymaleic, hvdroxynaphthoie, isethionie, lactic,
lactobionie, lauryl sulfonic, maleic, malic, mandelic, methane sulfonic, napsylic, mitric, oxalic,
pamoic, pantothenic, phenylacetic, phosphoric, polygalacturonic, propionic, salicylic, stearic,
subacetic, succinie, sulfamic, sulfanilic, sulfuric, tannig, tartaric, toluene sulfonic, and the
commonly occurring amine acids, e.g., glycine, alanine, phenylalanine, arginine, etc.

[0086] In some embodiments, the pharmaceutically acceptable salt is a sodium salt, a potassium
salt, a calcium salt, a magnesiom salt, a digthylamine salt, a choline salt, a meglomine salt, a
benzathme salt, a tromethamine salt, an ammonia salt, an arginine salt, or a lysine salt.

(30871 Other examples of pharmaceutically acceptable salts include hexanoic acid, eyclopentane
propionic acid, pyravic acid, malounic acid, 3-(4-hydroxybenzoyiibenzoic acid, cinnamie acid, 4-
chlorobenzenesulfonic acid, 2-naphthaleneselfonic acid, 4-toluenesulfonic acid, camphorsulfonic
acid, 4-methyibicyclo-[2.2.2]-0ci-2-ene-1 ~carboxylic acid, 3-phenyiproptonic acid,
trimethylacetic acid, tertiary butylacetic acid, muconic acid, and the ke, The present disclosure
also encompasses salts formed when an acidic proton present n the parent compound either i3
replaced by a metal ton, e.g., an alkali metal ion, an alkaline earth ion, or an aluminum ion; or

coordinates with an organic base such as ethanolamine, diethanolamine, triethanolamine,

28



WO 2022/216971 PCT/US2022/023893

tromethamine, N-methylglucamine, and the like. In the salt form, it 15 understood that the ratio
of the compound to the cation or anion of the salt can be 1.1, or any ratic other than 1.1, e.g, 31

2.1, 12, 00 1.3

>

[GGR8] 1t 1s to be understood that all references to pharmaceutically acceptable salis include
solvent addition forms (solvates) or crystal forms {polymorphs} as defined herein, of the same
salt.

nasally, transdermally, pulmonary, inhalationally, buccally, sublingually, intraperitoneally,
subcutaneously, intramuscularly, intravenously, rectally, intrapleurally, intrathecally and
parenterally. In one embodiment, the compound is administered orally. One skilled in the art
will recognise the advantages of certain routes of administration.

[0090] The dosage regimen utilising the compounds s selected in accordance with a variety of
factors including type, species, age, weight, sex and medical condition of the patient; the severity
of the condition to be treated; the route of adnmunistration; the renal and hepatic function of the
pattent; and the particular compound or salt thereof employed. 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.  An ordinarily skilled physician or
veterinarian can readily determine and prescribe the effective amount of the drug required to
counter or arrest the progress of the condition.

(30917 Techniques for formulation and adnunistration of the disclosed compounds of the
disclosure can be found in Renungton: the Science and Practice of Pharmacy, 19th edition, Mack
Publishing Co., Easton, PA (1995}, In an embodiment, the compounds deseribed herein, and the
pharmaceutically acceptable salts thereof, are used 1 pharmaceutical preparations in
combination with a pharmaceutically acceptable carrier or diluent. Suitable pharmacentically
acceptable carriers include mert solid fillers or diluents and stenile aquecus or organic solutions.
The compounds will be present it such pharmaceutical compositions in amounts sufficient to
provide the desired dosage amount in the range described herein.

(00921 All perceniages 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 components and methodology useful in praciicing the

present disclosure. The examples do not limit the claimed disclosure. Based on the present
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disclosure the skilled artisan can identify and employ other components and methodology useful
for practicing the present disclosure.

[0093] In the synthetic schemes described herein, compounds may be drawn with one particular
configuration for simplicity. Such pasticular configurations are not to be construed as limiting
the disclosure to one or another 1somer, tautomer, regioisomer or sterepisomer, nor does it
exclude mixtures of isomers, tautomers, regioisomers or stereoisomers; however, it will be
understood that a given isomer, tautomer, regioisomer or sterecisomer may have a higher level of
activity than another isomer, tautomer, regioisomer or stereoisomer.

(00941 All publications and patent documents cited herein are incorporated herein by reference
as if each such publication or document was specifically and individually indicated 1o be
incorporated herein by reference. Citation of publications and patent documents is not intended
as an admission that any is pertinent prior art, nor does it constitute any admission as to the
contents or date of the same. The invention having now been described by way of written
description, those of skill in the art will recognize that the nvention can be practiced 1n a variety
of embodiments and that the foregoing description and examples below are for purposes of
lustration and not hoatation of the claims that follow,

[G093] As use herein, the phrase “compound of the disclosure” refers to those compounds which

are disclosed herein, both generically and specifically.

Compounds of the Present Disclosure

(00961 In one aspect, the present disclosure provides, inter alia, a compound of Formula (1)

1 NN
R‘x 7 Ny
-
R R (1

or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, sterecisomer or tautomer
thereof, wherein:

Kis N(R*, O, S or C(RP(Ry;

R is hydrogen, Ci-Cs alkyl, Ci-Cs haloalkyl, U5-Cs cycloatkyl, 3- to 8-membered
heterocycloaikyl, Cs-Cig aryl, or 5- to 9-membered hetercaryl; or

R" cyclizes with R'to form a 3- to 8-membered heterocycloalkyl;

R® is hydrogen or C1-Cs alkyl;

30



WO 2022/216971 PCT/US2022/023893

R 15 hydrogen or Ci-Cs alkyl; or

R® and R, together with the atoms to which they are attached, form a Cs-Cs cycloalkyl;

Y 15 C3-Cs cycloalkyl, 3- to 8-membered heterocycloatkyl, Cs-Cio aryl, or 5- 10 9-
membered hetercaryl, wherein the C3-Cs cveloalkyl, 3- to 8-membered heterocycloalkyl, Cs-Cio
arvl, or 5- to 9-membered heteroaryl is optionally substituted with one or more C1-Ce alkyl, Ci-
Cs haloalkyl, C5-Cx cycloalkyl, 3- to 8-membered heterocycloalkyl, Cs-Cro arvi, 5- to ©-
membered heteroaryl, halo, cyano, -R*OR® -RIN(RURY), -R¥SRE, -R*C(OYOR®, -
RICIOINRTHRY), -RINRYC(OIRE, -RIS(ORRS, -RISIOWNRTYRY), -RINRIS(O)RY, -
RIP(OHR, or -RISFs;

R! is C1-Cs alkyl, C2-Ce alkenyl, (2-Cs alkynyl, C1-Cs haloalkyl, {(CH2)u-(Ca-Cio
cycloallyl), -(CH23-(3- to 8-membered heterocycloalkyl), -{CH: w-(Co-Cro aryl), -(CHa (3~ 10
9-mentbered heteroaryl), -R*SR®, -RIC(OIOR®, -RIC(OMNRNYREY), -RIN(RNCORE, -
RIS(ORR®, -RIS(OWNRYHRY), -RNEIS(OWRD), or -RIP(OYR), wherein the C1-Cs alkyl, Co-
Cs alkenyl, Co~Co alkyayl, Cy~Ce haloalkyl, Cz-Cs cycloalkyl, 3- to §-mernbered
heterocycloalkyl, Cs-Cio aryl, or 5- to 9-mernbered hetercaryl 1s optionally substituted with one
more halo, ON, C1-Cs alkyl, -R*OR®, -NRR®, an optionally substituted 3- to 8-membered
heterocycloalkyl, an optionally substituted Ce-Cro aryl, or an optionally substituted 5- to S-
membered heteroaryl;

R? is hydrogen, halo, cyano, C1-Cs alkyl, C2-Cs alkenyl, Ca-Co alkynyl, C5-Cy cycloalkyl,
3- to §-membered heterocycloalkyl, Co-Cio aryl, 5- to 9-membered heteroaryl, -R*OR R8RS, -
REC(OORS, -RECIOMNRNRY), -RINRHCIORS, -RISOKR®, -RIS(OINRNRY, -
RINRIS(ORRY, -RIP(O}R ), or -R*SFs, wherein the Ci-Cg alkyl, C-Cs alkenyl, or T-Cs
alkyuyi is optionally substituted with one or more Ci-Cs alkyl, halo, or C1-Cs haloalkyl;

R is hydrogen, halo, cyano, C1-Cs alkyl, C5-Cs alkenyl, C-Cs alkynyl, C3-Cs cycloatkyl,
3- to S-membered heterocycloalkyl, Co-Cio aryl, 5- to S-membered heteroaryl, -R*OR®, -RSR?, -
RIC(O)OR®, -RECIOINRIRY), -RINRIC(OIRE, -RIS(O)R?, -RIS(OINERTHRY, -
RNRIBORRY, -RPIONRY,, or -R*SFs, wherein the C1-Co alkyl, Co-Cs alkenyl, or C2-Co
alkynyi 1s optionally substiiuted with one or more C-Cs alkyl, halo, or €1-Cs haloalkyl, or

R? and R, together with the atoms to which they are attached, form a C3-Cs cycloalkyl,

3- to 8-membered heterocycloalkyl, Cs-Cip aryl, or 5- to 9-membered heteroaryl, wherein the Cs-
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Cy cycloalkyl, 3- to 8-membered heterocycloalkyl, Ce-Cro aryl, or 5- to 9-membered heteroaryl 15
optionally substituted with one or more R™;

R?* is hydrogen, deuterium, C1-Cs alkyl, halo or C1-Cs haloalkyi;

R* s a bond, {1-Cs alkyl, C2-Cs alkenyl, or C2-Cs alkynyl;

R is hydrogen, Ci-Co alkyl, C1-Cs haloalkyl, C3-Cs cycloalkyl, 3- to 8-membered
heterocycloalkyl, Ce-Cio aryl, or 5- to 9-membered hetercaryl, wherein the alkyl is optionally
substituted with one or more I

R is hydrogen, C1-Cs alkyl, C1-Ce haloalkyl, C3-Cs cycloalkyl, 3- to 8-membered
heterocycloalkyl, Cs-Cio aryl, or 5- to 9-membered hetercaryl;

R is hydrogen, C1-Cs alkyl, C1-Ce haloalkyl, Ca-Cs cycloalkyl, 3- to 8-membered
heterocycloallyl, Cs-Cho aryl, or 5- to 9-membered hetercaryl;

R¥is hydrogen, C1-Cs alkyl, C1-Cs haloalkyl, C5-Cs cycloalkyl, 3- to 8-membered
heterocycloaikyl, Cs-Cio aryl, or 5- to 9-membered hetercaryl; or

R’ and R, together with the atoms to which they are attached, form a 3- to 8-membered
heterocycloalkyl;

nis0 1,2, 3, or4; and

tislor2;

provided that R! is not Cz or Cq allkyl substituted with morpholinyl.

[G097] In some embodiments, the corapound is of Formula (1), or a pharmaceutically acceptable
salt, solvate, clathrate, hydrate, stereoisomer, or tautomer thereof, wheremn:

Xis NRY or G

R 15 hydrogen or C4-Cs alkyl;

Y is 3~ to &membered heterocycloalkyl, Cs-Cio aryl, or 5- 10 9-membered heteroaryl,
wherein the 3- to 8-membered heterocycloalkyl, Ce-Cira aryl, or 5~ to 9-membered heteroaryl 13
optionally substituted with one or more C1-Cs alkyl, Ci-Ce haloalkyl, C3-Cy cycloalkyl, halo,
cyano, -RYOR’, -RSRE, or -R*SFs;

R} is ©1-Cs alkyl, C-Cs haloalkyl, -(CH)e-{Ca-Cio cycloalkyl), «(CH (3~ to 8-
membered heterocycloalkyl), {CHz)n(Ts-Cro aryl), or «(CH2)u(5- to 3-membered hetercaryl}
wherein the {-Cs alkyl, T-Cg haloalkyl, Ca-Cy cycloalkyl, 3- to 8-membered heterocycloalkyl
Cs-Cio aryl, or 5- to 9-membered heteroarvl is optionally substituied with one more halo, TN,

(1-C alkyl, or -RFOR;
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R? is hydrogen or {1-Cs allyl optionaily substituted with one or more halo;

R? is hydrogen or C1-Cs alky! optionally substituted with one or more halo; or

R? and R, together with the atoms to which they are attached, form a C»-Cs cyeloalkyl,
Cs5-Cpo aryl, or 5- to 9-membered heteroaryl, wherein the C»-Cg cycloalkyl, Ce-Cip aryl, or 5- 10
9-membered heteroary! is optionally substituted with one or more R*";

R* is halo;

R* is a bond or C1-Cs alkyl;

R%is hydrogen, Ci-Cs alkyl, or C1-Ce haloalkyl, wherein the alkyl is optionally
substituted with one or more 1); and

nis0, 1,2, 3, or4;

provided that R' is not C; or Cy alkyl substituted with morpholinyl.

(0098} In some embodiments, the compound is of Formula {(I")
! N-N
‘xﬁﬁ 2‘%\'
RZ R3 (I’),

or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, sterecisomer, or tautomer
thereof, wherein:

X, Y, and R! are described herein as set forth in Formula T

R? and R, together with the atoms to which they are attached, form a Ca-Cs cyeloalkyl,
3- to 8-membered heterocycloalkyl, Ce-Cio aryl, or 5- to 3-membered heteroaryl, wherein the Cs-
T eveloalkyl, 3- to 8-membered heterocycloalkyl, Co-Cro arvl, or 5- to S-membered hetercaryl is
optionally substituted with one or roore R*; and

R2%is hydrogen, deuterium, C1-Cs alkyl, halo or C-Cs haloalkyl.
(309497 In some embodiments, the compound is of Formula (')

R' NN
2R (),

or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, stersoisomer, or tantomer
thereof, wherein:

X, Y, and R' are described herein as set forth in Formula I ;
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R? is hydrogen, halo, cyano, C1-Cs alkyl, {2-Cs alkenyl, Ca-Cs alkynyl, C3-Cs cycloalkyl,
3- to 8-membered heterocycloalkyl, Co-Cio arvl, 5- to 9-membered heteroaryl, -R*OR® -RISR®, -
RAC(O)OR®, -RICIOINRIRY), -R*S(OIR’, -RIS(OIN(RIRY), -R*P(OWR ), or -R*SFs,
wherein the (1-Cs alkyl, (-Cs alkenyl, or Cr-Ce alkynvl, is optionally substituted with one or
more C1-Cs alkyl, halo, or C1-Cs haloaliyl; and

R? is hydrogen, halo, cyano, C1-Cs alkyl, Co-Cs alkenyl, C2-Cs alkynyl, C3-Cs cycloalkyl,
3- to 8-membered heterocycloalkyl, Cs-Cio aryl, 5- to 9-membered heteroaryl, -R*OR’, -RSR®, -
RICIOIOR®, -RIC(IOINRHRY), -RIS(OR®, -RIS(OINRTIRY), -RP(ONR ), or -RISFs,
wherein the C1-Cg alkyl, C:-Cs alkenyl, or Co-Ce alkynyl, 15 optionally substituted with one or
more C1-Cs alkyl, halo, or C1-Cs haloalkyl

[0100] In some embodiments, the compound of formula (I 1s a compound of formula (1)

ROR
or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, sterecisomer, or tautomer
thereof, wherein:
Y, R}, R?, and R” are described herein as set forth in Formula IL

(01017 In some embodunents, the compound of formula (I1) 1s a compound of formula (fl-a):

RO R (o),

or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, stereoisomer, or tautomer
thereof, wherein:

Y, R¥® R and R are described herein as set forth in Formula 1T,

R} is €1-Cs alky! substituted with one more balo, -R*OR’, an optionally substituted 3- to
8-membered heterocycloalkyl, or an optionally substituted 5~ to 9-membered hetercaryl; and

R? and R, together with the atoms to which they are attached, form a C2-Cs cyeloalkyl,
3- to 8-membered heterocycloalkyl, Ce-Cip aryl, or 5- to $-membered heteroaryl, wherein the Cs-
Cs cycloalkyl, 3~ to 8-membered heterocvcloalkyl, Co-Cro aryl, or 53- 1o 9-membered heteroaryl is
optionally substituted with one or more R*.

(G102 In some embodiments, the cormpound of formula (I1) 15 a compound of formuda (Ii-b):
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RY NN
7N

HN ¥

R R (1),

or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, stereoisomer, or tautomer
thereof, wherein:

Y, R* R* and R are described herein as set forth in Formula 1§

R' is €1-Cs alkyl substituted with one more halo, -R*OR’, an optionally substituted 3- to
&-membered heterocyeloalkyvl, or an optionally substituted 5- to 9-membered heteroaryl; and

R? and R?, together with the atoms to which they are attached, form a C5-Cs cycloaliyl
optionally substituted with one or more R™,

[G103] In some embodiments, the compound of formula (1) 1s a compound of formula (Il-c):

RE R (o),

or a pharmaceutically acceptable salt, solvates, clathrate, hydrate, sterecisomer, or tautomer
thereof, wherein:

Y, R R* and R are described herein as set forth in Formula 11,

R} is C1-Cs alkyl substituted with one more halo, -R*OR?, an optionally substituted 3- to
8-membered heterocycloalkyl, or an optionally substituted S- to 9-membered hetercaryl; and

R? and R, together with the atoms to which they are attached, form a 3- to 8-membered
heterocycloalkyl optionally substituted with one or more R*®

(31047 In some embodiments, the compound of formula (I1) 1s a compound of formula (-d):

RERY (1),
or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, sterecisomer, or tautomer
thereof, whersin:
¥, R* RY and R’ are described herein as set forth in Formula I,
R} is €1-Cs alkyl substituted with one more halo, -R*OR®, 3- to §-membered

heterocycloalkyl, or 5- to 9-membered heteroaryl; and
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R? and R, together with the atoms to which they are attached, form a Co-Co aryi
optionally substituted with one or more R™.
[(31051 In some embodiments, the compound of formula (I} 1s a compound of formula (3-d-1):

RE N-N
N Sy
R R (i1,
or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, stereoisomer, or tautomer
thereof, whergin:
Y, R™ R* and R® are described herein as set forth in Formula II;
R} is C1-Cs alkyl substituted with one more halo, -R*OR?, an optionally substituted 3- to
8-membered heterocycloalkyl, or an optionally substituted S- to 9-membered hetercaryl; and
R? and R’ together with the atoms to which they are attached, form a 5- to 9-membered
heteroaryl optionally substituted with one or more R*%,

[0106] In some embodiments, the compound of formula (If) is a compound of formula (H-e):

RE R (e,
or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, sterecisomer, or tautomer
thereof, wherein:

R* R* and R are deseribed herein as set forth in Formula 11

R!is C1-Cs alkyl substituted with one more halo, -R*OR’, an optionally substituted 3- to
8-membered heterocycloalkyl, or an optionally substituted 53- to 9-membered heteroaryl;

R? and R?, together with the atoms to which they are attached, form a Cs-Cro aryl or 5- to
S-membered heteroaryl, wherein the Cz-Cy cycloalkyl, 3- t0 8-membered heterocycloalkyl, Cs-
Cio aryl, or 5- to 9-membered heteroaryl is optionally substituted with one or rmore R™; and

Y 13 3- to 8-membered heterocycloalkyi, Ce-Cio aryl, or 3- to 9-membered heteroarvl,
wherein the 3~ to 8-membered heterocycloalkyvl, Co~-Cho aryl, or 5- to S-membered heteroaryi is
optionally substituted with one, two, or three of any of C1-Cs haloalkyl, T5-Cg cycloalkyl, halo,
cyano, or -RYOR’,

(31071 In some embodiments, the compound of formula (I1) 15 a compound of formula (-}
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(115,
or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, stereoisomer, or tantomer
thereof, wherem:

R R* and R® are described herein as set forth in Formala I

R} is C1-Cs alky! substituted with one more halo, -R*OR?, an optionally substituted 3- to
B-membered heterocycloalkyl, or an optionally substituted 5- to 9-membered hetercaryl; and

Y is 3~ to &-membered heterocyeloalkyi, Co-Cio aryl, or 5- to S-membered heteroaryl,
wherein the 3- to 8-membered heterocycloalkyl, Ce-Cio aryl, or 5- to 9-membered hetercaryl is
optionally substituted with one, two, or three of any of C-Ce haloaltkyl, C3-Csg cycloalkyl, halo,
cyano, or -R*OR’.

[6108] In some embodiments, the compound of formula (11) is a compound of formula (H-g):

{I-g),
or a pharmaceutically acceptable salt, solvate, clathrate, hvdrate, stergoisomer, or tautomer
thereof, wherem:

R R4 and R are described herein as set forth in Formula 1L

R is €1-Cs alkyl substituted with one more halo, -R*OR®, an optionally substituted 3- to
8-membered heterocycloalkyl, or an optionally substituted 5- to 9-membered hetercaryl; and

Yis 3- to &membered heterocycloalkyl, Ce-Cio aryl, or 5- to 9-membered heteroaryl,
wherein the 3- to 8-membered heterocycloalkvl, Cs-Cio aryl, or 5- to @-membered heteroary] is
optionally substituted with one, two, or three of any of C1-Ce haloalkyl, Ci-Cg cycloalkyl, halo,
cyano, or -R*OR?.

[0109] In some embodiments, the compound of formula (I1) is a compound of formula (Ii-h):
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{il-h),
or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, stereoisomer, or tantomer
thereof, wherem:

each R™ is hydrogen or deuterium,

R’ is C1-Cs alkyl, (CHu ) (C5-Cro cycloalkyl), «(CHoJu{ Ce-Cio aryl), (CHoJa-(3~ 10 8-
membered heterocycloalkyl), or ~{CH2)a-(5- to 9-membered hetercarvh), wherem the alkyl,
cycloatkyl, arvl, heterocycloalkyl, or heteroaryl 1s optionally substituted with one or more halo,
CN, 4-Cs alkeyl, Co-Cro aryl, -NRR®, or -R*OR®, and

Y is Ce-Cio aryl, wherein the aryl 1s optionally substituted with one or more halo, Ci-Cs
alkyl, Ci-Cs haloalkyl, or -ROR®.

R* s a bond, C1-Cs alkyl, C2-Cs alkenyl, or C2-Cs alkynyl;

R®and R® independently are hydrogen, C1-Cs alkyl, C1-Cs haloalkyl, Cs-Cs cycloaliyl, 3-
to 8-membered heterocycloalkyl, Ce-Cio aryl, or 5- to 9-membered heteroaryl, wherein the alkyl
15 optionally substituted with one or more ; and

nis® 1,2 3 ord

[0110] In some embodiments, the compound of formula (1) is a compound of formula (H-1):

(11-1},
or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, stereoisomer, or tautomer
thereof, wherein:

R* R* and R are described herein as set forth in Formula 1L

R* 15 C1-Cs alkyl substitated with one more halo, -R*OR’, an optionally substituted 3- to
8-membered heterocycloalkyl, or an optionally substituted 5- to 9-membered hetercaryl; and

Y is 3- to &-membered heterocycloalkyl, Co-Cip aryl, or 5- to 9-membered heteroaryl,

wherein the 3~ to 8-membered heterocycloalkyl, Cs-Cio aryl, or 5- to @-membered heteroaryl is
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optionally substituted with one, two, or three of any of C1-Cs haloallyl, {s5-Cs cvcloalkyl, halo,
cyano, or -RYOR®,

[0111] In some embodiments, the compound of formula (IF) is a compound of formula (B~}

(-},
or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, stereoisomer, or tautomer
thereof, wherein:

R®™ R and R’ are described herein as set forth in Formula 11

R} is {-Cs alkyl substituted with one more halo, -R*OR®, an optionally substituted 3- to
&-membered heterocyeloalkyl, or an optionally substituted 5- to 9-membered heteroaryl; and

Y 13 3- to 8-membered heterocycloalkyl Ce-Cio aryl, or 3- to 9-membered hetercaryl,
wherein the 3- to 8-membered heterocycloalkyl, Co-Cio aryl, or 5- to 9-membered heteroaryl is
optionally substituted with one, two, or three of any of C1-Cs haloalkyl, {5-Cs cveloalkyl, halg,

cyano, or -RYOR®.

it is understood that, for a compound of Formula (1), ('), ), or (1), X, R* R® R, Y, R’ R?,
R R™ RY R R R7 R® n, ort can each be, where applicable, selected from the groups
described herein, and any group described herein for any of X, R®, R® R, ¥, R!, R? R’ R* R*
R, R® R, R® n, or t can be combined, where applicable, with any group described herein for

one or more of the remainder of X, R® R R° V. RU R RO R RE R RO R REn,or

Variables X, ¥, R, R, and K
3112} In some embodimsnts Xis N{RM, G, 8, 0r C (Rb)(R“)

{1113} In some embodiments, X is N{R").

0114} In some embodiments, Xis O.

0116] In some embodiments, X is C(R"}R®}.

[

]

[

(0115} In some embodiments, Xis 8
[

[0117] In some embodiments, R* is H.
[

0118] In some embodiments, R* is C1-Coalkyl In some embodiments, R! is methyl.
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[0119] In some embodiments, Y s 3- to 8-membered heterocycloalkyl, Cs-Cio aryl, or 5-t0 9-
membered heteroaryl, wherein the 3- to 8-membered heterocycloalkyl, Ce-Cro arvl, or 5-to 9-
membered heteroaryl is optionally substitiited with one or more Ci-Cs alkyl, C1-Cs haloalkyl, Us-
(s cycloalkyl, halo, cyano, or -R*OR’.

[0120] In some embodiments, Y is 3- to 8-membered heterocycloalkyl, Cs-Cio aryl, or 5-t0 9-
membered hetercaryl, wherein the 3- to 8-membered heterocycloalkyl, Cs-Cio aryl, or 5-t0 9-
membered heteroaryl is substituted with one or more C1-Cs alkyl, C1-Cs haloalkyl, C3-Cs
cycloalkyl, halo, cyane, or -R*OR”.

[0121] In some embodiments, Y is 3- to §-membered heterocycloalkyl, Cs-Cio arvl, or 5-to 9-
membered heteroaryl, wherein the 3- to 8-membered heterocycloalkyl, Ce-Cio arvl, or 5-t0 9-
membered heteroaryl is subsiituted with one C1-Cs alkyl, C1-Cs haloalkyl, Cs5-Cx cycloalkyl
halo, cvano, or -RIORC.

[G122] In some embodiments, Y 1s 3- to 8-membered heterocycloalkyl, Ce-Cip aryl, or 5- to 9-
menmbered heteroaryl, wheren the 3- to §-merbered heterocycloalkyl, Cs-Cio aryl, or 5~ 10 9-
membered hetercaryl is substituted with two of Ci-Cs alkyl, Ci-Cs haloalkyl, C5-Cs eveloalkyl,
halo, cyano, or -RYOR5.

[G123] In some embodiments, Y 1s 3- to §-membered heterocycloalkyl, Cs~Cio aryl, or S-to 9-
membered heteroaryl, wheremn the 3- to 8-membered heterocycloalkyl, Co-Cio aryl, or 5-t0 9-
membered heteroaryl is substituted with three of Ci-Cs alkyl, Ci-Cs haloalkyl, Cs-Cs eycloalkyl,
halo, cyano, or -R'OR’,

[0124] In some embodiments, Y 13 3- to §-membered heterocycloalkyl substituted with one or
more C1-Cs alkyl, C1-Cs haloalkyl, C5-Cs cycloalkyl, halo, eyano, or -R*OR’. In some
embodiments, Y 1s piperidiny! substituted with one or more C1-Cs alkyl, C1-Cs haloalkyl, Ts-Cs
cycloalkyl, halo, eyano, or -R*OR”.

[0125] In some embodiments, Y 1s Cs-Cro aryl substituted with one or more (~Ce alkyl, -Cs
haloalkyl, Cy-Cs cycloalkyl, halo, cyano, or -R*OR’. In some embodiments, Y is phenyl
substituted with one or more C-Cs alkyl, C-Ce haloalkyl, Ca-Cs eycloalkyl, halo, eyano, or -
R*OR’.

[6126] In some embodiments, Y is 5- to S-membered hetercaryl substituted with one or more Cr-
Cs alkyl, C1-Cs haloalkyl, C5-Cs cycloalkyl, halo, eyano, or -R*OR’. In some embodiments, Y is

pyridyl substituted with one or more {1-Ce alkyl, U-Ce haloalkyl, Ca-Cg cycloalkyl, halo, cyano,
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or -RYOR’.

[0127] In some embodiments, Y s Co-Cio ary! optionally with one or more C1-Cs alkyl, Cr-Cs
haloalkyl, Cs-Cx cycloalkyl, halo, cyano, or -R*OR®.

[G128] In some embodiments, -Y 1s phenyl optionally with one or more C1-Cs alkyl, C1-Cs
haloalkyl, Us-Cs cycloalkyl, halo, cvano, or -R*OR®

[0129] In some embodiments, Y is

O

- @ ----- CF{?@%{F?%—@' >_F 6 CFS,

(01347 In some embodiments, Y is

}—@ca’ @C!, ca, § ~' ¢l ’cs, F?@—cs,

yoo ©-----fa @% ------ @*
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Variables R, R, and R’

[$133] In some embodiments, R’ is hydrogen.

[3134] In some embodiments, R? is C1-Cs alkyl. In some embodiments, R? is methyl.

[(135] In some embodiments, R’ is hydrogen.

[0136] In some embodiments, R’ is C1-Cs alkyl. In some embodiments, R is methyl.

[#137] In some embodiments, R’ is C1-Cs alky! substituted with one or more halo. In some
embodiments, RY s CF;.

[(138] In some embodiments, R* and R®, together with the atoms to which they are attached,
form a (5-Cs cycloalkyl, Cs-Cio aryl, or 5- to 9-membered heteroaryl, wherein the Cs-Cs
cycloalkyl, Ce-Cro aryl, or 5- to 9-membered heteroary! is optionally substituted with one or
mare R*.

[0139] In some embodiments, R? and R®, together with the atoms to which they are attached,
form a (3-Cs cycloalkyl, Cs-Cio aryl, or 5- to 9-membered hetercaryl, wherein the C2-Cs
cycloalkyl, Ce-Cio aryl, or 5- to 9-membered heteroary! is substituted with one or more R%
[0140] In some embodiments, R* and R*, together with the atoms to which they are attached,
form a Cs-Ce cycloalkyl, Ce-Cio aryl, or 3- to 9-membered heteroaryl, wherein the Cs5-Cy
cyeloalkyl, Co-Cuo arvl, or 5- to 9-membered beteroaryl is substituted with one R%,

[}141] In sore embodiments, R® is hydrogen or deuterium,.

[(142] In some embodiments, R* is halo. Tn some embodiments, R* is C1.

[1143] Tn sorme embodiments, R? and R®, together with the atoms to which they are attached,

Ay £

@diwg@@mO

form

(31441 In some embodiments: R? and R, together with the atoms to which they are attached,
A ’ \‘ !z' \\ !! Ay 4
OO Q.0

> > > ar .

[(145] In some embodiments, R? and R?, together with the atoms to which they are attached,

form
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form

@@

[0146] In some embodiments, R? and R’, together with the atoms to which they are attached,

form

(0147} In some embodiments, R? and R®, together with the atorns to which they are attached,

form
[(148] In some emb@dimems, R* and R, together with the atoms to which they are attached,

\ &
N ‘

7
form : .

Variables RL B R RO R R RE n, and ¢
[(149] In some embodiments, R is O1-Ce alkyl, C2-Ce alkenyl, C2-Cs alkynyl, Ci-C haloalkyl, -
{CH ) (C3-Cio oycloalkyl), | ~{(CH2 (3~ to 8-membered heterocycloalkyl}, | ~«{CH23-(Cs-Cio
aryl), -(CH:)w{5- to 9-membered heteroaryl), -R*SR®, -REC(O)OR®, -R*COINR(RY), -
RAS{ONRS, -RIS(OWNRHRE), -RIPONR ), or -RISFs wherein the C1-Cs alkyl, C-Co alkenyl,
{0-Cs alkynyl, C1-Cs haloalkyl, C3-Cs eycloalkyl, 3- o 8-membered heterocycloalkyl, Ts-Cio
arvl, or 5- to 9-membered heteroaryl is optionally substituted with one more halo, CN, €-Cg
alkyl, -R*OR®, -NRR®, an optionally substituted 3- to 8-membered heterocycloalkyl, an
optionally substituted Cs-Cio aryl, or an optionally substituted 5- to 9-membered heteroaryl.
[150] In some embodiments, R' is C1-Cs alkyl, -(CH2)u-(Ca-Cro eyeloalkyl), (CHz}{Co-Cio
aryl), -{CH:1-(3- to B-membered heterocycloalkyl), or -({CH2}u-(5- to 9-membered heteroarvl),
wherein the alkyl, cycloalkyl, arvl, heterocycloalkyl, or hetercaryl is optionally substituted with

one or more halo, CN, Ci-Cs alkyl, Ce-Cro aryl , -NRR®, or -R*OR®.
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[3151] In some embodiments, wherein R is -(CHa}u-{C3-Cio cycloalkyl) optionally substituted
with one or more halo, Ci-Cs alkyl, or -ROR’.

[3152] In some embodiments, R' is -(CHa)u{3- to 8-membered heterocycloalkyl} optionally
substituted with one or more halo, C1-Cs alkyl, or -R*OR.

[0153] In some embodiments, R' is C1-Cs alkyl, C:-Co alkenyl, or C2-Cs alkynyl, wherein the
C1-Cs alkyl, C2-Cs alkenyl, or $r-Cs alkynyl 15 optionally substituted with one more halo, -
R*OR’, an optionally substituted 3- to 8-membered heterocycloalkyl, an optionally substituted
Cs-Cro aryl, or an opiionally substituted S- to ©-membered hetercaryl.

[0134] In some embodiments, R' is C1-Cs atkyl optionally substituted with one more halo, -
RY*OR’, an optionally substituted 3- to S-membered heterocycloalkyl, an optionally substituted
Cs-Cio aryl, or an optionally substituted 5- to 9-membered heteroaryl.

[0155] In some embodiments, R! is 3- to 8-membered heterocycloalkyl optionally substituted
with one more halo, -R*OR> an optionally substituted 3- to 8-membered heterocycloalkyl, an
optionally substituted Cs-Cio aryl, or an optionally substituted S- to 9-membered heteroaryl.
[0156] In some embodiments, R! is 3- to 8-membered heterocycloalkyl. In some embodiments,
R! s tetrahydrofuranyl.

[G137] In some embodiments, R! is 3- to 9-membered heteroaryl optionally substituted with one
more halo, -R*OR’, an optionally substituted 3- to 8-membered heterocycloaikyl, an optionally
substituted Cs-Cio aryl, or an optionally substituted 5- to 9-membered heteroarvl.

[1158] Tn sorme embodiments, R! i S- to 9-membered heteroary]. Tn some embodiments, R' is
furanyl.

[159] In some embodiments, R! 15 C1-Cs alkyl optionally substituted with one or more UN, Ci-
Cs alkyl, or -R*OR”.

(0160} In some embodiments, R is C1-Cs alkyl substituted with one or more CN, C-Cs alkyl, or

RAORS,

[$161] In some embodiments, R is m>/ Qm}” Q >*" L/‘>_>-’
Oy O 0a Oy Uy 0404
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7 Oy Oy Oy Oy O Oy
(o By L» D

Oy O O !
E/>—>,
[3162] In some embodiments, R! 15 \)_—Bf . >f o ,

@m @ % c Jx, )-3.,
@
or © -}ﬂ
@
[0163] In some embodiments, R is @
[(164] In some embodiments, R is ‘\—>/ \‘_} \_>/
HO CF; HO  CF
4 A4
}_}# H{:}h \__}/ %
HQ > s 5 Oor "‘dg .

[G163] In some embodiments, R* is a bond, C1-Cs alkyl, C-Cs alkenyl, or C»-Cs alkynyl. In
some embodiments, R is a bond.

[0166] In some embodiments, R is hydrogen, C1-Cs alkyl, C1-Cs haloalkyl, C3-Ca cycloalkyl, 3-
to 8-membered heterocycloalkyl, Cs-Cio arvl, or 5- to 9-membered hetercaryl In some
erobodiments, R is hydrogen. To some embodiments, R s C1-Ce alkyl. In some embodiments,
R’ is methyl.

[0167] In some embodiments, R® is hydrogen, C-Ce alleyl, Ci-Ce haloalkyl, C2-Cs cyeloalkyl, 3-

to 8-membered heterocycloalkyl, Co-Cio aryl, or 5- to S-membered hetercaryl
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[168] In some embodiments, R” is hydrogen, Ci-Ce alkyl, C1-Cs haloalkyl, Ts-C's cyeloalkyl, 3-
to 8-membered heterocycloalkyl, Ce-Cio aryl, or 5- to @-membered heteroaryl.

[3169] In some embodiments, R® is hydrogen, Ci-Cs alkyl, C1-Cs haloalkyl, Cs-Cs cyeloalkyl, 3-
to 8-membered heterocycloalkyl, CUs-Cio aryl, or 5- to 9-membered heteroaryl; or R’ and R,
together with the atoms to which they are attached, form a 3- to 8-membered heterocycloalkyl.
[0170] In some embodiments, tis 1 or 2. In some embodiments, t is 1. In some embodiments, t 1s
2.

[(6171] In some embodiments, R' is C1, Cs, Cs, or Cs alkyl.

[0172] In some embodiments, R' is C1. Ca, Cs, or Cs alkyl optionaily substituted with one more
halo, CN, C1-Cs alkyl, -R*OR, -NRR®, an optionally substituted 3- to 8-membered
heterocycloalkyl, an optionally substituted Ce-Cho aryl, or an optionally substituted 5- to 9-
membered heteroaryl

[(173] In some embodiments, R! is C1, Ca, Cs, or Ce alkyl substituted with one more halo, CN,
C1-Cs alkyl, -R*OR®, -NRR®, an optionally substituted 3- to 8-membered heterocycloalkyl, an
optionally substituted Cs-Cip aryl, or an optionally substituted 5- to 9-membered heteroaryl
[0174] In soroe embodiments, R! 15 Cy Cs, Cs, or Cs alky! substituted with morpholinyl.

[0175] In some embodiments, R! is €y Ca, Cs, or Co atkyl optionally substituted with one or
more CN, C1-Cs alkyl, or -R*OR.

[(176] Tn some embodiments, R! is €5 Ca, Cs, or Cg alkyl substituted with one or more CN, Cy-
Cs alkyl, or -R*OR’.

[0177] In some embodiments, R! is not C1-Cs alky! substituted with morpholinyl.

[3178] In some embodiments, R! is not C1-Cs alkyl substituted with morpholinyl.

(01791 In some embodiments, R! is not C; alkyl substituted with morpholinyl.

(0180} In some embodiments, R is not Cs alkyl substituted with morpholinyl.

N
[0181] In some embodiments, R! is not L‘}, or w

{3182 In some embodiments, n 13 0. In some embodiments, n is 1. In some ermnbodiments, nis 2.
In some embodiments, nis 3. Insome embodiments, n is 4,
[3E83] In some embodiments, the compound 1s selected from the compounds described 1 Table

1 or Table 2, or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, or sterecisomer
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thereof.

[0184] In some embodiments, the compound 15 selected from the compounds described in Table
1 or Table 2, or a pharmaceutically acceptable salt thereof.

[G185] In some embodiments, the compound is selected from the compounds described in Table
1 or Table 2.

[0126] In some embodiments, the compound is selected from the compounds described in Table
1, or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, or sterecisomer thereof
[(127] In some embodiments, the compound 1s selected from the compounds described in Table
1, or a pharmaceutically acceptable salt thereof.

(0188} In some embodiments, the compound is selected from the compounds described in Table
1.

[0189] In some embodiments, the compound is selected from the compounds described in Table
2, or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, or stereoisomer thereof.

(01907 In sorme emboduments, the compound 1s selected from the compounds described 1 Table

~

2, or a pharmaceutically acceptable salt thereof,
(01817 In some embodiments, the compound 1s selected from the compounds deseribed in Table
2.
Table 1
Cmp., # Stracture MS (ESL m/z; M+H)

i 3411
Ch
(8)-1-{4-chlorophenyi)-N-({tetrahydrofuran-2-
vhmethyDpyridol3. 4-djpyridazin-4-anine
—Q
S
g N N N

.

/ﬁ\ 3412
e

(8)-4-(d-chlorophenyl)-N-{(tetrahydrofuran-2-
vimethyDpyrido|3.4-djpyridazin- 1 -amine
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Cmp. #

Structure

MS (ESL; m/z; M+H)

“ e

(R)-1-(4-chlorophenyl)-4-({tetrahydrofuran-2-
vhmethoxypyrido|3,4-djpvridazine

342.0

(J L
s P
N Ch

(R)-4-(4-chlorophenyl)-1 -({tetrahydrofuran-2-
y Dmethoxy ipyrido[3 4-d]pyridazine

3420

4-(4-chloropheny!)-N-{tetrahydrofuran-2-
vimethybphthalazin-1-amine

3422

6

,""O ~ H
M

—Q,

6-(4-bromophenyl)-N-{(2-methylictrahydrofuran-2-
yhmethvlipyridazin-3-amine

349.9

-3

4-{4-bromopbenyl}-N-(tetrahvdroturan-2-
yimethvlphthalazin-1-amine

386.1

4-(4-chlorophenyl)-N-{{(Z-methyltctrahvdrofiwan-2-
vethvijphthbalazin-1-aoune

354.3
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Cmp, # Structure MS (ESL m/z; M+H)
5 356.2
4-{4-chlorophenyl)-N-(tetrahvdropyran-3-
vimethylphthalazin-1-amine
4
Q
10 356.1
4-{4-chlorophenyl}-N-(tetrabydropyran-4-
vimethvhphthalazin-1-amine
i1 3753
N-(tetrahy drofu;;i-l—z--y1n1€thyi)-- 4-14-
(trifluoromethyhiphenyliphthalazin-1-amine
~Q
O =
O =O="
12 Q 3401
4-{4-chlorophenyl)-N-[{rac-(ZR)-tetrahydrofiran-2-
vijmethyiiphthalazin-1-amine
13 340.2
4-{4-chlorophenyl)-N-{{rac-(2S-tetrabydrofuran-2-
viimethyiiphthalazin-1-anune
L/C}
...... .\ ‘N.... S—
WO
“or NN 341 1

I-{4-chlorophenyD)-N-(tetrahydrofuran-2-
vimethy Dpyrido|3 4-dlpyridazin-4-amine
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Cmp, # Structure MS (ESL m/z; M+H)
13 341.2
4-{4-chloropheny!)-N-(tetrabydrofuran-2-
vimethyDpyndo[3 4-djpyndazin-1-amme
16 302.1
17 356.1
4-{4-chlorophenyl)-N-{tetralyydropyran-2-
vimethylphthalazin-1-amine
3159
18
4-(4~chlorophenyl)-MN-(Z-methoxyethylphthalazin- -
amine
) O
19 <O 354.1
4-{4-chlorophenyl)-N-methyl-N-{tetrahvdroturan-2-
vimethyDphthalazin-1-amine
20 3542
4-(4-chloro-2-methyt-pheny H-N-{tetrahydrofuran-2-
vimethyDphthalazin-1-amine

W
<D
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Cmp. #

Structure

MS (ESL; m/z; M+H)

-3

Um;\s\s @ ’O Ci
@

Cl
7-chloro-4-(4-chloropheny-N-{{rac-(2ZR}-
tetrahvdrofuran-2-viimethyliphthalazin- 1-amine

Di}r»s 8 O Cl
©

4-{4-chioropheny!)-N-[{4-methyltetrabydrofuran-2-
vimethyiiphthalazin-1-anune

vl
v

356.0

23

Q

DLW W
(R)-N-((} 4-dioxan-2-vHoethyl)-4-(4-
chiorophenvliphthalazin-1-amine

356.3

(8)-N-{((1 4-droxan-2-yDmethyl)-4-{4-
chlorophenvlphthalazin-1-anine

o
o

ﬁiﬁ\m OO
C

4-{4-chiorophenyvl)-N-{(5-methyletrabydrofuran-2-
vhmethyljphthalazin-1-amine

7-chloro-4-(4-chloropheny-N-{{rac-(2S})-
tetrahvdrofuran-2-ylimethyljphthalazin-1-amine

W
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Cmp, # Structure MS (ESL m/z; M+H)
DN
s HNﬂ; Cl
27 N 341
o
3-{4-chloropheny}-N-{tetrahydrofuran-2-
vimethyDpyridol2 3-dipyridazin-8-amine
28 3411
8-(4-chloropheny)-N-(tetrahydrofuran-2-
vimethyDpyndoi2 3-dlpyridazin-5-aming
G
o S N=
VAN %“ﬁ
29 3751
N-{ictrahydrofuran-2-vimethyl)-4-[6-(trfluoromethyl)-3-
pyridyljphthalazin- 1 -anune
o~
™
HN
30 342.0
4-{4-chloropheny!}-N-{tetrahydrofuran-3-
vimethyhphthalazin-1-amine
W
N_
OO
31 ] 375.2
O ’
N
N-{tetrahvdrofiwan-2-ylmethyi)-1-{4-
(irifluoromethvpbenvlipvrido!3.4-dipvridazin-4-amine
]
N_
WarWia We W
OO
32 375.2

N-{tetrahvdrofuran-2-ylmethy!)-4-{4-
{irifluoromethvliphenvlipvrido{3,4-djpvridazin- I-amine

W
No
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Cmp. #

Structure

MS (ESL; m/z; M+H)

(a3
2

Ne{tetrahydrofuran-2-ylmethyl)-4-[5-{trifluoromethyl}-2-
pyridyliphthalazin-1-amine

€43
~3

St
[

34

1-{4-chlorophenyl}-N-f{rac-{ZR)-tetrahydrofuran-2-
vimethylipyrido}3.4-djpyridazin-4-anmine

341

35

Q
(D= p=
O
F
=
©
1-[4-(1,1-difluorocthyjphenyi-N-{{rac-(2K}-

tetrabvdrofuran-2-ylmethytipyridof 3,4-djpyridazin-4-
anmine

3714

£ F

O

N-{frac-2R)~tetrahydrofuran-2-vijmethyvii-1-{4-
(trfluoromethoxyiphenylipyridol3,4-dipyvridazin-4-
amine

3911

rac-(2R)-1-{[1-(4-chloropheny Dpynido{3 4-djpyridazin-
4-vljaminojpropan-2-ol

3151

38

rac-{25)-1-{{ 1-(d-chiorophenylipyridof3.4-d]pyridazin-4-
vijaminoipropan-2-ol

W
w
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Cmp, # Structure MS (ESL m/z; M+H)
39 3551
1-{4-chlorophenyl)-N-(teirahydropyran-4-
vimethyDpyrnidol 3. 4-dpyridazin-4-amine
N=N
wd’ il Y
40 3151
o
rac-{2R)-1-{[4-(4~chlorophenyDpyridof 3 4-djpyridazin-
I -vljaminojpropan-2-ol
o
HO HNQ O ci
41 < 318
Q
rac-(28)-1-{{4-(4-chlorophenylpyridof3,4-djpyridazin- |-
viaminolpropan-2-ol
42 3411
4-(4~chlovophenyl-N-[{rac-(2R))-tetrabvdrofuran-2-
viimethyiipyridof3.4-dpvridazin- i -amine
0 K
NN e F
~ ALY Os
43 @ 373.2
g;&:/,/
I-{4-(difluoromethoxy)phenyi}-N-{frac-(2R)-
tetrahvdrofuran-2-ylimethylpyridof3.4-d{pyridazin-4-
aming
=g
44 3472

I~{4-cyclopropvipheny-N-{irac-( 2R -tetrahydroturan-2-
vimethylipyridol3.4-dlpvridazim-4-amine

W
E=N
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Cmp. #

Structure

MS (ESL; m/z; M+H)

e

Y

550
@

N\
{-[4-(difluoromethyDphenyl}-N-f{rac-(2R)-
etrahivdrofuran-2-y1imethylpyridof3,4-dipyridazin-4-

aming

HQ% =N
HN—{

-

1-{{ 1-{4-chlorophenylipyridof3.4-d]pyridazin-4-
vijamino]-2-methyi-propan-2-ol

3294

47

1-{4-chloro-3-fluoro-phenyl)-N-[frac-(2R}-
tetrabydrofuran-2-yijmethyljpyridof3.4-djpyridazin-4-
aming

48

1-{4-chloro-2-methoxy-phenyD-N-~[frac-(2R)-
tetrahvdrofuran-2-yimethyl fpyridof3,4-djpyridazin-4-
aming

49

4-{4-chloropheny)-N-(2-furylmethyDpyrido[3,4-
dipyridazin-1-aming

a3
[SN]
~J

i
<o

W
W
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Cmp. #

Structure

MS (ESL; m/z; M+H)

1-{(4-chlorophenyl}-N-[[rac-(3R -tetrabydropyran-3-
vijmethyiipyridof3 4-dlpyvridazin-4-amine

%@

1~{4-chloro-2-flucro-phenyl)-N-{frac-{2R)-
tetrahydrofuran-2-vijmethylipyridof3,4-dipyridazin-4-
aming

4
N2

1-f4~chloro-2-(triftuoromethylphenyi}-N-{{rac-(2R}-
tetrahvdrofuran-2-ylmethyl jpyrido| 3. 4-d}pyridazin-4-
aminge

409.2

1-(4-chloropheny)-N-(2-oxabicyclof2. 1.1 fhexan-1-
vimethyvbpyvrido[3 4-dlpyridazin-4-amine

54

1-{(4-chlorophenvl)-N-f[rac-(3R)~tetrahvdrofuran-3-
vijmethyiipynidof3.4-d]pyvridazm-4-amine

3412

[
W

4-(4-chloropheavD-N-[[rac-(2R))-tetrabydrofuran-2-
viimethvijthieno]2 3-djpyridazin-7-amine

346

36

G

Qﬂ;\w ----- F\(ij?\i ----- Q=

346.1
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Cmp. #

Structure

MS (ESL; m/z; M+H)

7-{4-chloropheny}-N-{[rac-(2R }-tetrahydrofuran-2-
vHmethvljthieno{2, 3-dipvridarzin-4-amine

S

W

Q,

6-{4-chlorophenyl)-4,5-dimethyl-N-[{rac-(2R)-
tetrabvdrofuran-2-vlimethyllpyndazn-3-amine

3182

(¥4
(=]

4-(4-chlorophenyl)-N-{2-oxabicyciof2. 1. 1 fhexan-1-
vimethyDpyndo{3,4-d]pyridazin-1-aming

9 R F

Qﬂé}mm ijﬁj{) ------ CN ----- >/‘F

S

N-{Irac-(2R}-tetrahydrofuran-2-vipmethyl}-1-[1-(2,2,2-
triftucroethyl)-4-piperidyvlipvrido[3 4-djpyridazin-4-
aming

396.1

60

1-}4-chlora-2-(trifluoromethoxy jphenyl }-N-{{rac-(2R)-
tetrahydrofuran-2-ymethyllpyrido3.4-djpyvridazin-4-
anine

4252

61

4-(4-chlorophenvl)-N-[[rac-(2R))-tetrabydrofuran-2-
vimethvlifuro|2,3-dlpvridazin-7-amine

339

62

3411
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Cmp, # Structure MS (ESL m/z; M+H)
1-{4-chloropheny!)-N-{[rac-(3S}-tetrahydrofuran-3-
viimethylpyndol3 4-dlpyridazin-4-amine
(C}
I
- )< )-c
63 - 3271
= .
@
I-{4-chloropheny-N-{rac-(35)-tetrahydrofuran-3-
vijpyrido] 3 4-d]pyridazin-4-amine
Ci
64 327
1-{d-chlorophenvl}-N-{rac-(3R )}-tetrahydrofuran-3-
vljpvridol 3 4-djpvndazin-4-amine
Ct
63 3152
3-[{1-(4-chlorophenylpyridof3,4-dlpvridazin-4-
vHanunojpropan-1-ol
D
Eos HNC!
656 \ 3301
N 1-{4~-chlorophenyl}-N-
(tetrahydrofuran-2-vimethyl)-6,7-dihydro-5H-
cyclopentaldipynidazin-4-aming
GQ“\ B—
HN J\@c;
57 3411
N 4-{4-chiorophenyl}-
N-ffrac-(3R)-tetrabydrofuran-3-ylmethylipyndo3 4~
dipyridazin-1-amine
68 3271

(]
29}
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Cmp. #

Structure

MS (ESL; m/z; M+H)

4-(4-chlorophenyl)-N-{rac-{3S}-tetrahvdrofuran-3-
vHpyridof3 4-d]pynidazin-1-annne

69

4-(4-chlorophenyl}-N-rac-(3R)-tetrahydrofuran-3-
vipyridof3,4-dlpvridazin-1-amine

3-[14-(4-chlorophenyhpyridof3,4-d]pyridazin-1-
vHaminojpropan-1-ol

(43
pemi
W
-

-~
e

4-}4-Hrac-( 2R )-tetrahydrofuran-2-
vl}me‘dwiamino}p\‘rido['% 4-djpvridazin-1-vijbenzonitrile

¥y
(]
™
3

e @c,

7-{4-chlorophenyl)- ’\* E[iat -{ '?R) tetrahydrofuran-2-
vlmethyl j’(ui o] 2. 3-dipvridazin-4-amme

330

73

s

@

rac~{2R}-2-{[ 1-{4d-chlorophenvDipyvridof3,4-d]pyridazin-
4-vilamine]-3.3 3-rifluoro-propan-1-ol

368

<3
N

369.1
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Cmp. #

Structure

MS (ESL; m/z; M+H)

rac-{25)-2-[{ 1-(4-chlorophenyDpyrido[3.4-dipynidazin-4-

yHaminel-3,3,3-trifluoro-propan-1-ol

75 346.1
1-(4-chlorophenyh)-N-f[rac-(2R)-tetrabydrofuran-2-
viimethyljthieno[3 4-djpyridazin-4-amine
O
NN
v (o
76 F 3582
FF
6-(4-chlorophenyh-N-f{rac-(2R)-tetrahydrofuran-2-
vimethvl|-5-(rifluoromethyvDpyridazin-3-amine
77 3411
4-(4-chlorophenyl}-N-{{rac-(38 -tetrahydrofaran-3-
vlimethylipyridof 3 4-d]pyridazin-1-amine
(\/----o
B
o HN Oc::;
78 <Q 357.2
N
1-<{4-chloropheny}-N-{irac-{25}-1,4-dioxan-2-
vimethylipyrido 3 4-djpyridazin-4-amine
S
e e
o— wn~{ p—~<O)r—a
79 Q 3571
N
I-{4-chlorophenyl}-N-{{rac-(2R)-1,4-dioxan-2-
viimethylipyrido}3.4-dlpyvridazim-4-amine
e
NN -
WanWia . <_r \> _______
O E
&0 3213

1-{p-toly}-N-[{rac-(2R)-tetrahvdrofuran-2-
viimethyllpynidof3 4-dlpyvridazin-4-aming

60
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Cmp. #

Structure

MS (ESL; m/z; M+H)

&1

4-{4-chlorophenyl)-N-ffrac-(2S)- 1, 4-dioxan-2-
viimethyHpyndo[3 4-dlpyndazin-1 -amine

82

OH ﬁ .

41\’ N OH
r/:
G
N\:r,'? . i

S-chloro-2-{(4-((2-hydroxy-2-

methyipropyhiaminojpvridoi 3. 4-dipyridazin-1-vhishenol
~

S-chloro-2-(4-({2-methoxy-2-
methylpropyvhaminolpyrido[3 4-djpyridazin- 1 -vhphenol

84

\I

[
N\//‘)"’ l\\//;’\ame

S-methoxy-2-(4-((Z-methoxy-2-
methylpropyDaminepvrido]3,4-d]pvridazin-1-vDphenol

~
T [ \\N GH
Nz
P

2

2-{4-((Z2-methoxy-2-methylpropyDamuo)pyrnide[3.4-
dipyridazin-1-vD-3~-methyiphenol

3392

86

S-bromo-2-{(4-{(2-methoxy-2~
methylpropybDaminolpvridol3 4-dipyridazin-1-vDphenol

403.1

61
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Cmp, # Structure MS (ESL m/z; M+H)
87 3932
CF,
2-{4-{(2~methoxy-2~methylpropyDaminopyvride{3,4-
dipyridazin- 1-vh-5-(trifluoromethyliphenol
<
O
-/
88 4091
OCF,
2-(4-((2~methoxy-2-methylpropyDamino)pyvrido]3,4-
dlpyndazin-1-vh-S-(influoromethoxy )phenol
89 3431
(8)-5-chloro-2-(4-((tetrahvdroturan-3-
yhamimojpvrido|3,4-djpyridazin-1-vhiphenol
H
HO N N.
7<\/ CON o
L |
90 Co O 359.0
N = ey
S-chioro-2-{(4-((3-hydroxy-3-
methyibutvDamino)pyridoe{3 4-dipyridazin- 1-vhphenol
F
F\
@VS N
i N OH
91 o k\g)“\ 3911
N "\\,{/I\Ci
{(S)-5-chloro-2-{4-{((3,3-
diftnorocyelopentyDmethyDamino)pyridof 3,4~
dipyvridazin-1-vljphenol
Ve SN OH
92 (’ /1]7, 3572

62
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Cmp. #

Structure

MS (ESL; m/z; M+H)

{8)-5-chloro-2~(4-({{(tetrabydrofuran-3-
yvhmethyvhamine)pyrido3 4-dlpyridazin-1-vliphenol

93

Ci
(8)-5-chloro-2-{(4-({(1-methylpyrrohidin-2-
yvhmethvhamino)pyrido[3.4-dlpyndazin-1-vDphenol

G4

Cl
{R)-5-chloro-2-{(4-{({3~-Huorotetrabydrofuran-3-
vhmethvDanmopyrido[3.4-dlpvridazin- 1 -y Dphenol

3~chlore-2-(4-({{15,25}-2~
hydroxyevelopentyDaminolpyridof 3,4-djpvridazin-1-
vhiphenol

357.0

96

NN
7N oH

O NN

N ey
S-chioro-2-(4-(((1-
{hydroxymethvicyclopropyDmethyDamins)pynidof3.4-
dipyridazin-1-vhphenol

97

\0 "
NN,
F4C' " ; o

[
N ey
(R}-5-chioro-2-{4-((3,3,3-irifluoro-2-
methoxypropylaninojpyvrido| 3, 4-djpvrdazin-1-
vhphenol

3991

63
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Cmp, # %i’mcture MS (ESL m/z; M+H)
u
9% 356.2
CE
(8)-5-chloro-2-(4-{(1-methylpyrrolidin-3-
viaminoypyrido| 3. 4-d]pyridazin-1-yhphenol
D4C.
N
7 NN o
99 Cﬁ" 362.0
N. =z i
5-chloro-2-(4-{(2-(methoxy-d3)-2-
methylpropyvhammnolpyrido{3 4-dipyridazin-1-vhphenol
160 3449
(R}-S-chloro-2-{4-{(1-methoxypropan-2-
yhamimojpvrido|3,4-djpyridazin-1-vhiphenol
o
N
101 386.2
Ci
(R)-S-chloro-2-{4-(((4~-methylmorpholin-2-
vhmethyhaminojpyrido3 4-dlpvridazin-1-yDphenol
Ch
7
162 354.1
Cl
3-{(1-(4-chloro-2-hydroxyphenypyrido{3,4-
dlpyridazin-4-yDamino)-2 2-dimethyipropaneniinile
O~
1\
&
N
103 3541
{R)-5-chloro-2-(4-({({4-methylmorpholin-2-
yvimethyDanuno}pyrido[3 4-dlpyridazin-1-
v1iphenol

64
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Cmp. #

Structure

MS (ESL; m/z; M+H)

104

S-chloro-2-(4-({4-fluorobenzyljamino)pyridof3,4-
dipyridazin-1-yhphenol

105

N
~F Ci

(R)-5-chloro-2-(4-((5,S-dimethy ltetrahy drofuran-3-
vhaminoipyridol3 4-dlpvridazin-1 -viphenol

Tabie 2

Cmp. #

Structure

MS (ESL m/z; M+H)

106

HO
e
N

2-(4-{(2-hydroxy-2-
methyipropy haminolpyvrido{3,4-djpvridazin-1-y1}-
S-methyiphenol

107

HQhN o

2-{4-{(2-hydroxy-2-
methyipropy Daminojpyrido!3,4-dipyridazin-1-v1)-
Sasopropyiphenol

108

2-{4-{(2-hydroxy-2-
methylpropyHamino)pvride{3 4-djpvridazin- 1-y1)-

3-(trifluoromethv]phenol

3794
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Cmp. # Structure MS (ESL; m/z; M+H)
HO
HG>~—\ Nz ‘
SO
75 0
100 () 3752
N
5-(1, I-dithaorocthyl)-2-(4-{{(2-hy droxy-2-
methylpropyDaminoypyrido{3,4-dipyridazin-1-
viphenol
110 3431
(R)-5-chloro-2-(4-((tetrahydrofuran-3-
vhamino)pyride[3 4-dipyridazin- 1-vl)phenol
o HO
=
HN d @ ci
1 O 35722
N
{R)-5-chloro-2-(4-{{({tetrahvdrofuran-3-
yhmethyvDamino)pynidof3 4-djpyridazmn-1-
v1)phenol
OH HO
o’/\f‘“\ -
Sod  HN O o
™y
12 “ 373.1
4
{R)-3~(((1-¢(4-chloro-2-hydroxyphenyDpyridof 3,4~
dipyridazin-4-yaminoymethy Dictrahvdrofuran-3-
ol
HO
N
HO - HN—({ ) Q ct
113 O 331
N
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31921 In some embodiments, the compound is selected from any one of compounds 1-81, or a
pharmaceutically acceptable salt, solvate, clathrate, hydrate, or sterecisomer thereof.

(31931 In some embodiments, the compound is selected from any one of compounds 1-81, or a
pharmaceutically accepiable salt thereof.

(31941 In some embodiments, the compound is selected from any one of compounds 1-81.
[0195] In some embodiments, the compound 1s selected from any one of compounds 82-105, or
a pharmaceutically acceptable salt, solvate, clathrate, hydrate, or sterecisomer thereof.

[0196] In some embodiments, the compound s selected from any one of compounds 82-105, or
a pharmaceutically acceptable salt thereof.

(01971 In some embodiments, the compound 18 selected from any one of compounds 82-105,
[0198] In some embodiments, the compound 1s selected from any one of compounds 106-136, or
a pharmaceutically acceptable salt, solvate, clathrate, hydrate, or stereoisomer thereof.

(01991 In some embodiments, the compound 1s selected from any one of compounds 106-136, or
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a pharmaceutically acceptable salt thereof.

[6200] In some embodiments, the compound is selected from any one of compounds 106-136.
(02017 In some embodiments, the compound is selected from any one of compounds 1-4, 14-15,
27-28,31-32, 34-54, 58-60, 62-65, 67-71, 73-74, or 77-136, or a pharmaceutically acceptable
salt, solvate, clathrate, hydrate, or sterepisomer thereof.

[0202] In some embodiments, the compound is selected from any one of compounds 1-4, 14-15,
27-28, 31-32, 34-54, S8-60, 62-65, 67-71, 73-74, or 77-136, or a pharmaceutically acceptable
salt thereof.

(02031 In some embodiments, the compound 1s selected from anv one of compounds 1-4, 14-15,
2728, 31-32, 34-54, 58-60. 62-65, 67-71, 7374, or 77-136.

[0204] In some embodiments, the compound 1s selected from any one of compounds $5-36, 61,
72, or 75, or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, or stereoisomer
thereof.

(02057 In some embodiments, the compound 1s selected from any one of compounds 55-56, 61,
72, or 75, or a pharmaceutically acceptable salt thereof,

(07061 In some embodiments, the compound is selected from any one of compounds 353-56, 61,
72, 0t 75.

(32071 In some embodiments, the compound is selected from any one of compounds 3, 7-13, 16-
26, 29-30, or 33, or a pharmaceutically acceptable salt, solvate, clathrate, hvdrate, or
stereoisomer thereof

[0208] In some embodiments, the corapound is selected from any ouve of compounds §, 7-13, 16-
26, 29-30, or 33, or a pharmaceutically acceptable salt thereof.

(02097 In some embodiments, the compound 15 selected from any one of compounds 5, 7-13, 16-
26, 29-30, or 33,

(0210} In some embodiments, the cormpound 1s selected from any one of compounds 66, or a
pharmaceutically acceptable salt, solvate, clathrate, hydrate, or stereoisomer thereof.

[6211] In some embodiments, the compound 15 selected from any one of compounds 66, or a
pharmaceutically acceptable salt thersof.

[021Z] In some embodiments, the compound s selected from any one of compounds 66.

(32131 In some embodiments, the compound is selected from any one of compounds 6, 57, or

76, or a pharmaceutically accepiable salt, solvate, clathrate, hydrate, or steresisomer thereof.
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[(32141 In some embodiments, the compound 1s selected from any one of compounds 6, 57, or
76, or a pharmaceutically acceptable salt thereof.

(32151 In some embodiments, the compound is selected from any one of compounds 6, 37, or
76.

[0216] In some embodiments, the compound is not (R)-S-chloro-2-{4-({4,4-
dimethyltetrahydrofuran-3-vliammnojpyndo(3,4-dlpyridazin-1-yliphenol; 5-(difluoromethyl}-2-
(4-{(2-{methoxy-d3)-Z-methyvipropyDaminojpyridof 3 4-dipyridazin- 1 -yliphenol; (R}-5-chloro-2-
{4-((3,3-dimethyltetrahydro-2H-pyran-4d-yDammopyrido[3,4-d]pyridazin-1 -vhphenol; (8}-5-
chloro-2-{4-((2,2-dimethyltetrahvdro-2H-pyran-4-yhamino)pyrido{ 3 4-d]pyridazin-1-vlphenol;
{R)-2-{(4~((5,5-dimethyltetrahydrofuran-3-vhaminepyrido{3,4-d]pyridazin-1-yi}-5-
methylphenol; or (S)-2-(4-({{(4-methylmorpholin-2-ymethyDaminopyrido[3,4-dlpyridazin-1-
vi}-S-(trifluoromethyl)phenol, or a pharmaceutically acceptable salt, solvate, clathrate, hydrate,
stereoisomer, or tautomer thereof.

(02177 In sorne emboduments, the compound s not (R)-S-chloro-2-(4-((4.4-
dimethyhtetrabydrofuran-3-yhaminojpyrido[3,4-djpyridazin-1-yphenol; S-(difluoromethyi}-2-
{4-({2-(methoxy-d3)-2-methylpropylammo)pyridol 3, 4-dlpyridazin-1-yhphenol; (R)-5-chloro-2-
{4-{(3,3-dmmethyltetrahydro-2H-pyran-4-yHanunojpyrido[3,4-djpynidazin-1 -yliphenol; {(8)-3-
chiloro-2-(4-{(2,2-dimethyltetrabydro-2H-pyran-4-yHaminojpyrido]3,4-dJpyridazio-1 -yDphenol;
{R}-2-{4-{(5,5-dimethyltetraby drofuran-3-yDaminolpyrido{3,4-d]pyridazin-1-yi}-5-
methylphenol; or (8)-2-(4-({{(4-methylmorpholin-2-yhmethyHanunopyrido[3 4-dipyndazin-1-
vi3-S-(trifluoromethylphenol.

(3218 In some embodiments, the compound is a pharmaceutically acceptable salt of any one of
the compounds described mn Table 1 or Table 2.

(02191 In some embodiments, the compound is a pharmaceutically acceptable salt of any one of
the compounds described m Table 1.

(32201 In some embodiments, the compound s a pharmaceutically acceptable salt of any one of
the compounds described in Table 2.

(32211 In some aspects, the present disclosure provides a compound being an isotopic dertvative
{e.g., isotopically labeled compound) of any one of the compounds of the Formulae disclosed
herein.

[$6222] In some embodiments, the compound is an isotopic derivative of any one of the
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compounds described in Table 1 or Table 2, or a prodrug or a pharmaceutically acceptable salt
thereof.

(32231 In some embodiments, the compound is an isotopic dertvative of any one of the
compounds described in Table 1 or Table 2, or a pharmaceutically acceptable salt thereof.
[0224] In some embodiments, the compound is an isotopic derivative of a prodrugs of a
compound described i1 Table 1 or Table 2, or a pharmaceutically acceptable salt thereof.
(02251 In some embodiments, the compound is an isotopic derivative of a compound described
in Table 1 or Table 2.

[0226] In some embodiments, the compound is an isotopic derivative of any one of the
compounds described in Table 1, or a prodrug or a pharmaceutically acceptable salt thereof.
[0227] In some embodiments, the compound is an isotopic derivaiive of any one of the
compounds described in Table 1, or a pharmaceutically acceptable salt thereof.

[0228] In some embodiments, the compound is an isotopic derivative of a prodrugs of a
compound described 1o Table 1, or a pharmaceutically acceptable salt thereof.

(02291 In some emabodiments, the compound 13 an 1sotopic derivative of a compound described
m Table 1.

(02307 In some embodiments, the compound is an 1sotopic derivative of any one of the
compounds described in Table 2, or a prodrug or a pharmaceutically acceptable salt thereof
(02311 In some embodiments, the compound s an isotopic detivative of any one of the
compounds described in Table 2, or a pharmaceutically acceptable salt thereof.

(02321 In some embodiments, the compound 15 an isotopic derivative of a prodrugs of a
compound described 1 Table 2, or a pharmaceutically acceptable salt thereof.

(023231 In some embodiments, the compound 13 an isotopic derivative of a compound described
in Table 2.

(02341 It 1s onderstood that the wsotopic derivative can be prepared using any of a variety of art-
recognised techniques. For example, the isotopic dertvative can generally be prepared by
carrying out the procedures disclosed in the Schemes and/or in the Examples described herein,
by substiteting an 1sotopically labeled reagent for a non-isotopically labeled reagent.

[G235] In some embodiments, the 1sotopic denvative 1s a deutertum labeled compound.

[0236] In some embodiments, the isotopic derivative i3 a deuterium labeled compound of any

one of the compounds of the Formulae disclosed herein.
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(02371 The term “isotopic derivative”, as used herein, refers to a derivative of a compound in
which one or more atoms are isotopically enriched or labelled. For example, an isotopic
derivative of a compound of Formula {I) 1s isotopically enriched with regard to, or labelled with,
ofte of more isotopes as compared to the corresponding compound of Formula (8). In some
embodiments, the isotopic derivative is enriched with regard to, or labelled with, one or more
atoms selected from “H, °C, 1*C, BN, B0, P81, P, and **8. In some embodiments, the isotopic
derivative is a deuterium labeled compound {i.e., being enriched with “H with regard to one or
more atoms therecof). In some embodiments, the compound is a '*F labeled compound. In some
embodiments, the compound is a ' >l labeled compound, a %1 labeled compound, a **1 labeled
compound, a ‘2’1 labeled compound, a V1 labeled compound, a 1 labeled compound, or any
combination thereof. In some embodiments, the compound is a 'S labeled compound, a 8
labeled compound, a 78 labeled compound, a *°S labeled compound, or any combination
thereof.

[0238] It is understood that the 18F, 129, 1247 1257 1297 B3 1357 382G 348 135G and/or *°8 labeled
compound, can be prepared using any of a vaniety of art-recogmised techniques. For example,
the deuterium labeled compound can generally be prepared by carrving out the procedures
disclosed in the Schemes and/or in the Examples described herein, by substituting a 'F, 1231, 1241,
1257 129p B3Iy 135y A2g 349 53G and/or 208 labeled reagent for a non-isotope labeled reagent.
(02391 A compound of the mvention or a pharmaceutically acceptable salt or solvate thereof that
contains ove or more of the aforementioned *°F, 127, 124 129y 129 B3y 1337 32g g 38 gnd *°8
atom(s) is within the scope of the invention. Further, substitution with isotope (e.g., °F, 1277, 291,
1257 129y 131y 1357 5Ig 348 33§ and/or 2°8) may afford certain therapeutic advantages resulting
from greater metabolic stability, e.g., increased in vivo half-life or reduced dosage requirements.
(032401 For the avoidance of doubt it is to be understood that, where 1o 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 definitions for that group.

(62411 A suntable pharmaceutically acceptable salt of a compound of the disclosure 15, for
example, an acid-addition salt of a compound of the disclosure which 1s sufficiently basic, for
example, an acid-addition salt with, for example, an imorganic or organic acid, for example
hydrochloric, hydrobromie, sulfuric, phosphoric, trifluoroacetic, formic, citric methane sulfonate

or maletc acid. In addition, a suitable pharmaceuiically acceptable salt of a compound of the
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disclosure which is sufficiently acidic s an alkali metal salt, for example a sodium or potassium
salt, an alkaline earth metal salt, for example a calcium or magnesium salf, an ammomum salt or
a salt with an organic base which affords a pharmaceutically acceptable cation, for example a salt
with methylaming, dimethylamine, digthylamine, trimethylamine, piperidine, morpholine or
tris-{2-hydroxyethyamine.

(02427 kit will be understood that the compounds of any one of the Formulae disclosed herein and
any pharmaceutically acceptable salts thereof, comprise sterecisomers, mixtures of
stereoisomers, polymorphs of all isomeric forms of said compounds.

(02431 As used herein, the term “isomerism’ means compounds that have identical molecular
formulae but differ in the sequence of bonding of their atoms or in the arrangement of their
atoms in space. Isomers that differ in the arrangement of their atoms in space are termed
“sterecisomers.” Sterecisomers that are not mirror images of one another are termed
“diasterecisomers,” and stereoisomers that are non-superimposable nurror tmages of each other
are termed “evantiomers” or sometimes optical isomers. A mixture containing equal amounts of
individual enantiomeric forms of oppostie chirality 1s termed a “racemic nuxture.”

(07447 As used herein, the term “chiral center” refers to a carbon atorn bonded to four
nonidentical substituents.

(32451 As used herein, the term “chiral isomer” means a compound with at least one chiral
centre. Compounds with more than one chiral centre roay exist etther as an individual
diastereomer or as a mixture of diastereomers, termed “diastereomeric mixture.” When one
chiral cenire is present, a sterecisorer may be characterised by the absolute configuration (R or
8} of that chiral centre. Absohste configaration refers to the arrangement m space of the
substitaents attached to the chiral centre. The substituents attached to the chiral centre under
consideration are ranked 1n accordance with the Sequence Rule of Cahn, Ingold and Prelog.
{Cahn et al, Angew. Chem. Inter. Edit. 1966, 5, 385, errata 511; Cahn et al., Angew. Chem.
1966, 78, 413; Cahn and Ingold, J. Chem. Soc. 1951 (London), 612; Cahn et al, Expertentia
1956, 12, 81, Cahn, J. Chern. Educ. 1964, 41, 116).

(02461 As used herein, the term “geometric 1somer” means the diastereomers that owe their
existence to luindered rotation about double bonds or 3 cycloalkyl inker {e.g., 1,3-cyclobutyl).
These configurations are differentiated in their names by the prefixes cis and trans, or Z and E,

which indicate that the groups are on the same or opposite side of the double bond in the
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molecule according to the Cahn-Ingold-Prelog rules.

[0247] it 1s to be understood that the compounds of the present disclosure may be depicted as
different chiral isomers or geometric 1somers. It is 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 doss not exclude any
isomeric forms, it being understood that not all 1somers may have the same level of activity.
{02481 It s to be understood that the structures and other compounds discussed i this disclosure
mclude all atropic isomers thereof. 1t 1s also to be understood that not all atropic isomers may
have the same level of activity.

(02491 As used herein, the term “tautomer” is one of two or more structural isomers that exist in
equitibrium and is readily converted from one isomeric form to another. This conversion results
m the formal migration of a hydrogen atom accompanied by a switch of adjacent conjugated
double bonds. Tautomers exist as a mixture of a tautomeric set in solution.  In solutions where
tautomerisation s possible, a chemucal 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 tautomerisations s called tautoruerism. Of the
various types of tautomerism that are possible, two are commonly observed. Tn keto-enol
tautomerism a simultaneous shift of electrons and a hvdrogen atom occurs. Ring-chain
tautomerism arises as a result of the aldehyde group ((CHO) i a sugar chain molecule reacting
with one of the hydroxy groups (-OH) in the same molecule to give it a cvelic {ring-shaped) form
as exhibited by glucose.

[9250] | 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 mtended to be included in the scope of the present disclosure, and the
naming of the compounds does not exclade any tautomer form. 1t will be understood that certain
tautomers may have a higher level of activity than others.

[6251] Compounds that have the same molecular formula but differ in the nature or sequence of
bonding of their atoms or the arrangement of their atoms i space are termed “isomers”. Isomers
that differ 1n the arrangement of their atoms in space are termed “sterecisomers”. Stereoisomers
that are not mirror images of one another are termed “diastereomers” and those that are

non-superimposable mirror images of each other are termed “enantiomers”. When a compound
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has an asymmetric centre, for example, 1t 1s bonded to four different groups, a pair of
enantiomers is possible. An enantiomer can be characterised by the absolute configuration of 1t
asymmetric centre and i1s described by the R- and S-sequencing rules of Cahn and Prelog, or by
the manner in which the molecule rotates the plane of polarised light and designated as
dextrorotatory or levorotatory (L.e, as (+) or {~)-isomers respectively). A chiral compound can
exist as either individual enantiomer or as a mixture therecf. A mixture contamning equal
proportions of the enantiomers 15 called a “racemic mixture”.

(0252} The compounds of this disclosure may possess one or more asymmetric centres; such
compounds can therefore be produced as individual (R}~ or (§)-sterecisomers or as mixtures
thereof. Unless indicated otherwise, the description or naming of a particular compound in the
specification and claims is intended to include both individual enantiomers and mixtures,
racemic or otherwise, thereof The methods for the determination of stereochemisiry and the
separation of sterecisomers are well-known in the art (see discussion in Chapter 4 of “Advanced
Organic Chemistry™, 4th edition J. March, John Wiley and Sons, New York, 2001), for example
by synthesis from optically active starting materials or by resolution of a racemic form. Some of
the compounds of the disclosure may have geometric isorneric centres {E- and Z- 1somers). Ttis
to be understood that the present disclosure encompasses all optical, diastereoisomers and
geometric isomers and mixtures thereof that possess inflammasome inhibitory activity.

(02331 H s to be understood that the compounds of any Formula described heren nclude the
compounds themselves, as well as their salts, and thewr solvates, if applicable. A salt, for
example, can be formed between an anion and a positively charged group {e.g., amino) on a
substituted compound disclosed herem. Suitable anions include chloride, bromide, 1odide,
sulfate, bisulfate, sulfamate, nitrate, phosphate, citrate, methanesulfonate, influsroacetate,
glutamate, glucuronate, glutarate, malate, maleate, succinate, fumarate, tartrate, tosylate,
salicylate, lactate, naphthalenesulfonate, and acetate (e.g., trifluoroacetate).

(32541 As used herein, the term “pharmaceutically acceptable anion” refers to an anion suitable
for formmg a pharmaceutically accepiable salt. Likewise, a salt can also be formed between a
cation and a negatively charged group (e.g., carboxylate} on a substituted compound disclosed
herem. Suitable cations include sodiwm ion, potassium 1on, magnesium ion, calcium fon, and an
ammoniun cation such as tetramethylammonium ion or diethylamine 1ion. The substifuted

compounds disclosed herein also include those salts containing quaternary nitrogen atoms.

78



WO 2022/216971 PCT/US2022/023893

[(32551 It 15 to be understood that the compounds of the present disclosure, for example, the salts
of the compounds, can exist in either hydrated or unhydrated (the anhvdrous} form or as solvates
with other solvent molecules. Nonlimiting examples of hydrates inchide monohydrates,
dihydrates, etc. Nonlimiting examples of solvates mchide ethanol solvates, acetone solvates, eic.
(02361 As used herein, the term “solvate” means solvent addition forms that contain either
stoichiometric or non-stoichiometric amounts of solvent. Some compounds have a tendency to
trap a fixed molar ratio of solvent molecules m the crystalline solid state, thus forming a solvate.
If the solvent is water the soivate formed is a hydrate; and if the solvent is alcohol, the solvate
formed 1s an alcoholate. Hydrates are formed by the combination of one or more molecules of
water with one molecule of the substance 1n which the water retains its molecular state as H20.
(02571 As used herein, the term “analog” refers to a chemical compound that is structurally
similar to another but differs slightly in composition (as in the replacement of one atom by an
atom of a different element or in the presence of a particular functional group, or the replacement
of one functional group by ancther functional group). Thus, an analog 1s a compound that 5
stimular or coraparable 1 function and appearance, but not in structure or origin to the reference
compound.

[0258] As used herein, the term “dernivative” refers to compounds that have a comrmon core
structure and are substituted with various groups as described herein

[0259] It is also to be understood that certain compounds of any one of the Formulae disclosed
herein may exist in solvated as well as unsolvated forms such as, for example, hydrated forms. A
suitable pharmaceutically acceptable solvate 15, for example, a hydrate such as hemi-hydrate, a
monge-hydrate, a di-hydrate or a tri-hydrate. It 15 to be understood that the disclosure
encompasses all such solvated forms that possess inflarnmasome inhibitory activity.

(32601 | is also to be understood that certain compounds of any one of the Formulae disclosed
heremn may extubit polymorphism, and that the disclosure encompasses all sach forms, or
mixtures thereof, which possess inflammasome inhibitory activity. It 18 generally known that
crystailine materials may be analysed using conventional techniques such as X-Ray Powder
Diffraction analysis, Differential Scanning Calorimetry, Thermal Gravimetric Analysis, Diffuse
Reflectance Infrared Fourier Transform (BRIFT) spectroscopy, Near Infrared (NIR)
spectroscopy, solution and/or solid state nuclear magnetic resonance speciroscopy. The water

content of such crystalline materials may be determined by Karl Fischer analysis.
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(32611 Compounds of any one of the Formulae disclosed herein may exist i a number of
different tautomeric forms and references to compounds of Formula (I} include all such forms.
For the avoidance of doubt, where a compound can exist in one of several tautomeric forms, and
only one is specifically described or shown, all others are nevertheless embraced by Formula (1)
Examples of tautomeric forms include keto-, enol-, and enclate-forms, as m, for example, the
following tautomeric pairs: keto/enol (itlustrated below), imine/enamine, anmide/imino alcohol,

amidine/amidine, nifroso/oxime, thioketone/enethiol, and nitro/aci-nitro.

e N ,OH H N o
------ C—C === c=C == o=c’

oo 70N M SN

keto enol eneiaie

[(262] The compounds of any one of the Formulae disclosed herein may be administered in the
form of a prodrug which is broken down in the human or animal body to release a compound of
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 in vivo cleavable alkyl or acyl
substituents at the ester or amide group in any one of the Formulae disclosed herein.

(02631 Accordingly, the present disclosure includes those compounds of any one of the
Formulae disclosed herein as defined hereinbefore when made avatlable by organic synthesis and
when made available within the human or anumal body by way of cleavage of a prodrug thereof.
Accordingly, the present disclosure includes those compounds of any one of the Formulae
disclosed herein that are produced by organic synthetic means and also such compounds that are
produced in the human or anumal body by way of metabolism of a precursor compound, thatis a
compound of any one of the Formulae disclosed herem may be a synthetically-produced
compound or a metabolically-produced compound.

(02641 A suitable pharmaceutically acceptable prodrug of a compound of any one of the
Formulae disclosed heremn 15 one that is based on reasonable medical judgment as being suitable
for administraion to the human or animal body without undesirable pharmacological activities
and without undue toxicity. Vartous forms of prodrug have been described, for example in the
following 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},
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¢} A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen and H.
Bundgaard, Chapter 5 “Design and Application of Pro-drugs”, by H. Bundgaard p. 113-191
{1991}; d) H. Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38 (1992}; e} H. Bundgaard, et
al., Journal of Pharmaceutical Sciences, 77, 285 (1988); )} N. Kakeya, et al., Chem. Pharm.
Bull, 32,692 (1984}, g} T. Higuchi and V. Stella, “Pro-Drugs as Novel Delivery Systems”,
ACS. Symposium Series, Volume 14; and h) E. Roche (editor), “Bioreversible Carriers in Drug
Design”, Pergamon Press, 1987

[0265] A suitable pharmaceutically acceptable prodrug of a compound of any one of the
Formulae disclosed herein that possesses a hydroxy group 1s, for example, an in vivo cleavable
ester or ether thereof. Aun in vivo cleavable ester or ether of a compound of any one of the
Formulae disclosed herein containing a hydroxy group is, for example, a pharmaceutically
acceptable ester or ether which s cleaved in the human or animal body to produce the parent
hydroxy compound. Suitable pharmaceutically acceptable ester forming groups for a hydroxy
group neclude mmorganie esters such as phosphate esters (including phosphoramidie cyclic esters).
Further suitable pharmaceutically acceptable ester forming groups for a hydroxy group include
C-Cro alkanoy] groups such as acetyl, benzoyl, phenylacetyl and substituted benzoyl and
phenylacetyl groups, Ci-Cio alkoxvearbonyl groups such as ethoxycarbonyl, N,N-{Ci-Cs
alkvlyZcarbamoyl, 2-diatkylaninoacetyl and 2-carboxyacetyl groups. Examples of ring
substituents oo the phenylacetyl and benzoyl groups inchude aramomethyl, N-alkylaminomethyl,
N,N-diatkylaminomethyl, morpholhinomethyl, piperazin-1-yhuoethy! and 4-(C-Cq
alkyhipiperazin-1-ylmethyl. Suitable pharmaceutically acceptable ether forming groups for a
hydroxy group include a-acyloxyalkyl groups such as acetoxymethyl and pivaloyloxymethyl
Qroups.

[0266] A suitable pharmaceutically acceptable prodrug of a compound of any one of the
Formulae disclosed herein that possesses a carboxy group is, for example, an in vivo cleavable
arntde thereof, for example an amide formed with an amine such as ammoma, a Ci-aalkylamine
such as methylamine, a {C1-Cy alkylp-amine such as dimethylamine, N-ethyl-N-methylamine or
diethylamine, a C1-Cq alkoxy-Cr-Cy alkylamine such as 2-methoxyethyvlamine, a phenyl-Ci-Cy
alkyvlamine such as benzylamine and amino acids such as glycine or an ester thereof.

(02671 A suitable pharmaceutically acceptable prodrug of a compound of any one of the

Formulae disclosed herein that possesses an amino group 15, for example, an i vivo cleavable
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amide derivative thereof. Suitable pharmaceutically accepiable amides from an amino group
mclude, for example an amide formed with Ci-Cio alkanoy! groups such as an acetyl, benzovl,
phenylacetyl and substituted benzoyl and phenylacetyl groups. Examples of ring substituents on
the phenylacetyl and benzovt groups include aminomethy!, N-alkylaminomethyl, N,N-
diatkylaminomethyl morpholinomethy! piperazin-1-yimethy! and 4-(C1-Cy alkypiperazin-1-
vimethyl

(02681 The in vivo effects of a compound of any one of the Formulae disclosed herein may be
exerted in part by one or more metabolites that are formed within the human or animal body after
administration of a compound of any one of the Formulae disclosed herein. As stated
hereinbefore, the in vivo effects of a compound of any one of the Formulae disclosed herein may
also be exerted by way of metabolism of a precursor compound {(a prodrug).

[0269] A suitable general route for the preparation of a compound of the application can be

described in Scheme 1 and Scheme 1A herein.
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Scheme 1
7o)
R--R' )
Ci M. ~N___ N,
) - [ \i‘f\ NaQCOg 1 N
R RJ/NMH T EF, MW Uf;?\c!
) R Step One
i H] i
K.A—N N
Pd{dpahCl, E N
................ S C j)\@ .
NayCOy - LA
dioxana/H;0 /J
Step Two Formula §

whers R? and R® are combined;

R represents substituents of RY;
R’ rapresants substiiuenis of Y;

R! is oyclic

Scheme 1A

Cl_ _N,
H& E A NEQCQS
o R —
RZ‘i H C e DMF, MW

Step One

Pa{dpphiCl,
fv

N52CO3
dioxane/H,0

Formuia |

where B? and R? are combined;

R represents substituenis of R";
R repressents substituents of V3

R' is acyclic

Step Two

Examples
presented herein, unless otherwise stated, are synthesized according to the general procedure
presented in Scheme 1 and Scheme 1A Step One nvolves an SyAr reaction between an amine
{1} and an arvl dichlonide (it), to provide the target chloroaryl intermediate (if). Step Two

mvolves cross-coupling between intermediate (i) and the desired boronic acids or boronates iv
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to generate the desired compound of Formula L Amines i, aryl dichlorides i and boronic acids or
boronates iv are either commercially available or known in the chemical literature, unless

otherwise indicated.

Biological Assays

(02707 Compounds designed, selected and/or optimised by methods described above, once
produced, can be characterised using a variety of assays known to those skilled in the art to
determine whether the compounds have biological activity. For example, the molecules can be
characterised by conventional assays, including but not limited to those assays described below,
to determine whether they have a predicted activity, binding activity and/or binding specificity.
[0271] Furthermeore, high-throughput screening can be used to speed up analysis using such
assavs. As aresult, it can be possible to rapidly screen the molecules described herein for
activity, using techniques known in the art. General methodologies for performing high-
throughput screening are described, for example, in Devlin (1998) High Throughput Screening,
Marcel Dekker; and U.S. Patent No. 5,763,263, High-throughput assays can use one or more
different assay technigues meluding, but not hinuted to, those described below,

(02721 Various in vitro ot in vive biological assays are may be suitable for detecting the effect of
the compounds of the present disclosure. These in vitro or in vivo biological assays can nclude,
but are not limited to, enzymatic activity assays, electrophoretic mobility shift assays, reporter
gene assays, in vitro cell viability assays, and the assays described heremn.

(02731 In some embodiments, the biological assay ts a PBMC NLRP3 assay. In some
embodiments, the PBMUCs and the cells were centrifuged and resuspended 1n medium. The cell
count may then be undertaken and seeded m weli-plates, followed by mcubation. In some
embodiments, assay media may then be prepared and the PBMCs were cenirifuged, serum
containing media may be aspirated, and then the assay media + LPS may be added. Insome
embodiments, assay media without LPS may be added to control wells.

[6274] In some embodiments, the cells of the PBMC NLRP3 assay were primed and a
concentration response curve may be prepared {e.g., 1000X test compound m 1009 DMSO),
followed by incubation. In some embodiments, the cells may then be stimufated and the plates
centrifuged followed by transfer to a clean well storage plate for cytokine measurement (e.g.,

using the mesoscale platform).
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(32751 In some embodiments, the biological assay is 2 human whole blood assay. In some
embodiments, blood may be collected and primed. In some embodiments, NLRP3 activation,
may be performed and the plates centrifuged. In some embodiments, the IL-1§ levels in the
supernatant may be analyzed {e.g., using a mesoscale discovery assay (MSD K151TUK)
according to the manufacturers’ instructions}.

[0276] In some embodiments, the biological assay is described in the Examples herein.

Pharmaceutical Compaositions

(02771 In some aspects, the present disclosure provides a pharmaceutical composition
comprising a compound of the present disclosure as an active ingredient. In some embodiments,
the present disclosure provides a pharmaceutical composition comprising at least one compound
of each of the formulae described herein, or a pharmaceutically accepiable salt or solvate 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 Table 2.

[0278] In some embodiments of the mstant disclosure, the pharmaceutical composition
comprises a compound of Formula T as described herein and a pharmaceutically acceptable
carrier.

(027591 In some embodiments, the pharmaceutical composttion comprises a compound of
Formula T as described herein and a pharmaceutically acceptable carrier,

[O280] In some embodiments, the pharmaceutical compostiion comprises a compound of
Formula I77 as described herem and a pharmaceutically accepiable carrier.

(02811 In some embodiments, the pharmaceutical compostiion comprises a compound of
Formula H as described herein and a pharmaceutically acceptable carner.

[0282] In some embodiments, the pharmaceutical composition comprises a compound of
Formula I-a as described herein and a pharmaceutically acceptable carrier.

[0283] In some embodiments, the pharmaceutical composttion comprises a compound of
Formula [-b as described herein and a pharmaceutically acceptable carrier,

[6284] In some embodiments, the pharmaceutical composition comprises a compound of
Formula Ii-c as described herein and a pharmaceutically acceptable carrier.

[(285] In some embodiments, the pharmaceutical composition comprises a compound of
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Formula 1-d as described herein and a pharmaceutically acceptable carrier.

[0286] In some embodiments, the pharmaceutical composition comprises a compound of
Formula i-e as described herein and a pharmaceutically acceptable carrier.

[6287] In some embodiments, the pharmaceutical composition comprises a compound of
Formula H-f as described herein and a pharmaceutically acceptable carrier.

[0228] In some embodiments, the pharmaceutical composition comprises a compound of
Formula I1-g as described herein and a pharmaceutically acceptable carrier.

[0289] In some embodiments, the pharmaceutical composition comprises a compound of
Formula II-h as described herein and a pharmaceutically acceptable carrier.

(02901 In some embodiments, the pharmaceutical composition comprises a compound of
Formula 1i-i as described herein and a pharmaceutically acceptable carrier.

[0291] In some embodiments, the pharmaceutical composition comprises a compound of
Formula 11+ as described herein and a pharmaceutically acceptable carrier.

(02927 The compounds of present disclosure can be formulated for oral administration in forms
such as tablets, capsules (each of which mclades sustaed release or timed release
formulations), pills, powders, granules, elpars, tinctures, suspensions, syrups and emulsions.
The coropounds of present disclosure on can also be formulated for intravenous (bolus or in-
fusion), intraperitoneal, topical, subcutaneous, intrarouscular or transderroal (e.g., patch)
adminstration, all using forms well known to those of ordinary skill in the pharmaceutical arts.
32931 The formulation of the present disclosure may be in the form of an agueous solution
comprising an aqueous vehicle. The aqueous vehicle component may comprise water and at
ieast one pharmaceutically acceptable excipient. Suitable acceptable excipients include those
selected from the group consisting of a solubility enhancing agent, chelating agent, preservative,
tomicity agent, viscosity/suspending agent, buffer, and pH modifying agent, and a mixture
thereof.

(32941 Any surtable solubility enhancing agent can be used. Examples of a solubility enbancing
agent include cyclodexirin, such as those selected from the group consisting of hydroxypropyt-B-
cyclodextrin, methyl-f-cyclodextnin, randomly methylated-B-cyclodexirin, ethylated-8-
cyclodextrin, triacetyl-B-cyclodextrin, peracetylated-B-cyclodextrin, carboxymethyl-f-
cyclodextrin, hydroxyethyl-B-cyclodextrin, 2-hydroxy-3-(trimethylammoniopropyl-p-

cyclodextrin, glucosyl-f-cyclodextrin, sulfated B-cyclodextrin (8-B-CD), maltosyl-B-
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cyclodextrin, B-cyclodextrin sulfobutyl ether, branched-B-cvclodextrin, hydroxypropyi-y-
cyclodextrin, randomly methylated-y-cyclodextrin, and trimethyl-y-cvclodextrin, and mixtures
thereof.

[6295] Any suitable chelating agent can be used. Examples of a suitable chelating agent include
those selected from the group consisting of ethylenedianunetetraacetic acid and metal salts
thereof, disodium edetate, trisodium edetate, and tetrasodium edetate, and mixiures thereof.
(02961 Any suitable preservative can be used. Examples of a preservative include those selected
from the group consisting of quaternary ammeonium sals such as benzalkonium halides
{preferably benzalkonium chloride), chlorhexidine gluconate, benzethonium chloride, cetyl
pyridinium chloride, benzyl bromide, phenvlmercury nitrate, phenvimercury acetate,
phenylmercury neodecanoate, merthiolate, methylparaben, propyiparaben, sorbic acid, potassium
sorbate, sodium benzoate, sodium propionate, ethyi p-hydroxybenzoate, propylaminopropyt
biguanide, and butyl-p-hydroxybenzoate, and sorbic acid, and mixtures thereof.

02977 The aqueous vehicle may also include 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, triethylene glyeol), glyeerol, dextrose, glycerin, maonnitol,
potassium chloride, and sodium chionide, and a mixture thereof.

(32981 The aqueous vehicle may also contain a viscosity/suspending agent. Suitable
viscosity/suspending agents include those selected from the group consisting of cellulose
derivatives, such as methy! cellulose, ethyvl cellulose, hydroxvethvicellulose, polyethylene
glyeols (such as polyethylene glveol 300, polvethvlene glycol 400}, carboxymethyl cellulose,
hydroxypropylmethyl cellulose, and cross-hinked acrylic acid polymers {carbomers), such as
polymers of acrylic acid cross-Hnked with polyalkenyl ethers or divinyt glyeol {Carbopols - such
as Carbopol 934, Carbopol 934P, Carbopol 971, Carbopol 974 and Carbopol 974P), and a
mixture thereof.

(3299 In order to adjust the formulation to an acceptable pH (ypically 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 to about 7.7, about 7.1 to about 7.9, or about 7.5 to about 8.0}, the
formulation may contam a pH modifying agent. The pH modifying agent is typically a nineral
actd 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
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hydrochloric acid. These acidic and/or basic pH modifying agents are added to adjust the
formulation fo 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 mixture to the desired pH range.

[0300] The aqueous vehicle may also contain a buffering agent to stabilise the pH. When used,
the buffer is selected from the group consisting of a phosphate buffer (such as sodium
dihvdrogen phosphate and disodium hvdrogen phosphate), a borate buffer {such as boric acid, or
salts thereof mcluding disodium tetraborate), a citrate buffer (such as citric acid, or salts thereof
mncluding sodium citrate), and g-aminocaproic acid, and mixtures thereof,

[0301] The formulation may further comprise a wetting agent. Suitable classes of wetting agents
inchude those selected from the group consisting of polyoxypropylene-polyoxyethylene block
copolymers {poloxamers), polyethoxylated ethers of castor oils, polyoxyethylenated sorbitan
esters {polysorbates), polymers of oxyethylated octyl phenol (Tyloxapol), polyoxy! 40 stearate,
fatty acid glycol esters, fatty acid glyceryl esters, sucrose fatty esters, and polyoxvethylene fatty
esters, and mixtures thereof

(03027 Oral compositions generally include an mert diluent or an edible pharmaceutically
acceptable carrier. They can be enclosed 1o gelatin capsules or compressed mto tablets. For the
purpose of oral therapeutic administration, the active compound can be incorporated with
excipients and used in the form of tablets, troches, or capsules. Oral compositions can also be
prepared using a fluid carrier for use as a mouthwash, wherem the compound 1n the fluid carnier
i3 applied orally and swished and expectorated or swallowed. Pharmaceutically compatible
binding agents, and/or adjuvant materials can be ncluded as part of the composition. The
tablets, pills, capsules, troches and the like can contain any of the following mgredients, or
compounds of a similar nature: a binder such as microcrystalline cellulose, gum tragacanth or
gelating an excipient such as starch or lactose, a disintegrating agent such as alginic acid,
Primogel, or corn starch; a lubricant such as magnesium stearate or Sterotes; a ghidant such as
colloidal silicon dioxide; a swestening agent such as sucrose or saccharin; or a flavouring agent
such as peppernnint, methy! sabicylate, or orange flavoring,

[0303] According to a further aspect of the disclosure there 15 provided a pharmaceutical
composttion which comprises a compound of the disclosure as defined hereinbefore, or a

pharmaceutically acceptable salt, hydrate or solvate thereof, in association with a
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pharmaceutically acceptable diluent or carrier.

[0304] The compositions of the disclosure may be in a form suitable for oral use (for example as
tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions, dispersible
powders or granules, syrups or efixirs}, for topical use (for example as creams, oiniments, gels,
or aqueous or oily solutions or suspensions), for administration by imhalation (for example as a
finely divided powder or a liguid aerosol}, for adminustration 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, intramuscular, intraperitoneal or intramuscular dosing or
as a suppository for rectal dosing).

[0305] 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 colouring, sweetening, flavouring and/or
preservative agents.

[0306] An effective amount of a compound of the present disclosure for use in therapy s an
aroount sufficient to treat or prevent an inflammasome related condition referred to herein, slow
its progression and/or reduce the symptoms associated with the condition

(03071 An effective amount of a compound of the present disciosure for use 1o therapy is an
amount sufficient to treat an inflarnmasome related condition referred to heren, slow its
progression and/or reduce the symptoms associated with the condition.

[3308] The size of the dose for therapeutic or prophylactic purposes of a compound of Formula
{1y 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

(33491 In some aspects, the present disclosure provides a method of modulating NLRP3 activity
{e.g., in vitro or in vivo), comprising contacting a cell with an effective amount of a compound of
the present disclosure or a pharmaceutically acceptable salt thereof.

[$310] In some aspects, the present disclosure provides 8 method of modulating NLRP3 activity
{e.g., in vitro or in vive), comprising contacting a cell with a compound of the present disclosure

of a pharmaceutically acceptable salt thereof.
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(03111 In some aspects, the present disclosure provides a method of inhibiting NLRP3 activity
{e.g., in vifro or in vivo), comprising contacting a cell with an effective amount of a compound of
the present disclosure or a pharmaceutically acceptable salt thereof.

[6312] In some aspects, the present disclosure provides a8 method of inhibiting NLRP3 activity
{e.g., in vitro or in vive), comprising contacting a cell with a compound of the present disclosure
or a pharmaceutically acceptable salt thereof

(03131 In some aspects, the present disclosure provides a method of treating or preventing a
disease or disorder inhibited by NLRP3 as disclosed herein in a subject in need thereof,
comprising administering to the subject a therapeutically effective amount of a compound of the
present disclosure or a pharmaceutically acceptable sali thereof, or a pharmaceutical composition
of the present disclosure.

[0314] In some aspects, the present disclosure provides a method of treating a disease or disorder
disclosed herein in a subject in need thereof, comprising administering to the subject a
therapeutically effective amount of a compound of the present disclosure or a pharmaceutically
acceptable salt thereof, or a pharmaceutical composition of the present disclosure.

(03157 In some aspects, the present disclosure provides a method of treating or preventing a
disease or disorder inhubited by NLRP3 as disclosed herein in a subject 10 need thereof,
comprising adnunistering to the subject a compound of the present disclosure ora
pharmaceutically acceptable salt thereof, or a pharmaceutical composition of the present
disclosure.

[0316] In some aspects, the present disclosure provides a method of treating a disease or disorder
disclosed herein in a subject n need thereof, comprising administering to the subject a
compound of the present disclosure or a pharmaceutically acceptable salt thereof, or g
pharmaceutical composition of the present disclosure.

[0317] In some embodiments, the disease or disorder 13 a disease or disorder in which NLRP3
activity 15 implicated.

[0318] In some embodiments, the disease or disorder 18 inflammation, an auto~-immune disease, a
cancer, an infection, a disease or disorder of the central nervous system, a metabolic disease, a
cardiovascular disease, a respiratory disease, a kidney disease, a liver disease, an ocular disease,
a skin disease, a lymphatic disease, a rheumatic disease, a psychological disease, grafi versus

host disease, allodyma, or an NLRP3-related disease in a subject that has been determined to
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carry a germline or somatic non-silent mutation in NLRP3,

[6319] In some aspects, the present disclosure provides a method of treating or preventing
inflammation, an auto-immune disease, a cancer, an infection, a disease or disorder of the ceniral
nervous system, a metabolic disease, a cardiovascular disease, a respiratory disease, a kidney
disease, a liver disease, an ocular disease, a skin disease, a lymphatic disease, a rheumatic
disease, a psychological disease, graft versus host disease, allodynia, or an NLRP3-related
disease in a subject that has been determined to carry a germline or somatic non-silent mutation
m NLRP3 in a subject in need thereof, comprising administering to the subject a therapeutically
effective amount of a compound of the present disclosure or a pharmaceutically acceptable salt
thereof, or a pharmaceutical composition of the present disclosure.

[0320] In some aspecis, the present disclosure provides a method of treating inflammation, an
auto-immune disease, a cancer, an infection, a disease or disorder of the central nervous system,
a metabolic disease, a cardiovascular disease, a respiratory disease, a kidney disease, a liver
disease, an ocular disease, a skin disease, a lymphatic disease, a rheumatic disease, a
psvchological disease, graft versus host disease, allodynia, or an NLRP3-related disease in a
subject that has been determined to carry a germline or somatic non-silent mutation in NLRP3 in
a subject in need thereof, comprising administering to the subject a therapeutically effective
amount of a compound of the present disclosure or a pharmaceutically acceptable salt thereof, or
a pharmaceutical composition of the present disclosure.

(33217 In some aspects, the present disclosure provides a method of treating or preventing
inflanunation, an auto-immune disease, a cancer, an infection, a disease or disorder of the central
nervous system, g metabolic disease, a cardiovascular disease, a respiratory disease, a kidney
disease, a hiver disease, an ccular disease, a skin disease, a lymphatic disease, a rheumatic
disease, a peychological disease, graft versus host disease, allodynia, or an NLRP3-related
disease 1n a subject that has been determuned to carry a germiine or somatic non-silent mutation
i NLRP3 in a subject in need thereof, comprising administering to the subject a compound of
the present disclosure or a pharmaceutically acceptable salt thereof, or a pharmaceuntical
composttion of the present disclosure.

[(322] In some aspects, the present disclosure provides a method of treating inflammation, an
auto-immune disease, a cancer, an infection, a disease or disorder of the central nervous system,

a metabolic disease, a cardiovascular disease, a respiratory disease, a kidney disease, a liver
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disease, an ocular disease, a skin disease, a lymphatic disease, a rtheumatic disease, a
psychological disease, graft versus host disease, allodynia, or an NLRP3-related diseaseina
subject that has been determined to carry a germline or somatic non-silent mutation i NLRP3 in
a subject i need thereof, comprising administering to the subject a compound of the present
disclosure or a pharmaceutically acceptable salt thereof, or a pharmaceutical composition of the
present disclosure.

(03231 In some aspects, the present disclosure provides a compound of the present disclosure or
a pharmaceutically acceptable salt thereof for use in modulating NLRP3 activity {e.g., in vitro or
in vive).

[0324] In some aspects, the present disclosure provides a compound of the present disclosure or
a pharmaceutically acceptable salt thereof for use in inhibiting NLRP3 activity {e.g., i1 viro or
in vivo).

(03251 In some aspects, the present disclosure provides a compound of the present disclosure or
a pharmaceutically acceptable salt thereof for use in modulating NLRP3 (e.g., in vitre or in vivo).
[0326] In some aspects, the present disclosure provides a compound of the present disclosure or
a pharmaceutically acceptable salt thereot for use in mhibiting NLRP3 (e.g., in vitro or in vivo).
(03271 In some aspects, the present disclosure provides a compound of the present disclosure or
a pharmaceutically acceptable salt thereof for use as an antagonist for NLRP3 (e.g., i vitro ot in
vivoy.

(33281 In some aspects, the present disclosure provides a compound of the present disclosure or
a pharmaceutically acceptable salt thereof for use in treating or preventing a disease or disorder
disclosed herem.

(03291 In some aspects, the present disclosure provides a compound of the present disclosure or
a pharmaceutically acceptable salt thereof for use in treating a disease or disorder disclosed
heremn,

(33381 In some aspects, the present disclosure provides use of a compound of the present
disclosure or a pharmaceutically acceptable salt thereof in the manufacture of a medicament for
modulating NLRP3 activity {(e.g., in vitro or i vive).

[6331] In some aspects, the present disciosure provides use of a compound of the present
disclosure or a pharmaceutically acceptable salt thereof in the manufacture of a medicament for

mhibiting NLRP3 activity {e.g., in vitro or in vivo}.
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(03321 In some aspects, the present disclosure provides use of a compound of the present
disclosure or a pharmaceutically acceptable salt thereof in the manufacture of a medicament for
modulating NLRP3 (e.g., in vitro or i1 vivo).

[(333] In some aspects, the present disclosure provides use of a compound of the present
disclosure or a pharmaceutically acceptable salt thereof in the manufacture of a medicament for
mhibiting NLRP3 {e g, in vitro or in vivo),

(03341 In some aspects, the present disclosure provides use of a compound of the present
disclosure or a pharmaceutically acceptable salt thereof in the manufaciure of a medicament for
treating or preventing a disease or disorder disclosed herein.

[0335] In some aspects, the present disclosure provides use of a compound of the present
disclosure or a pharmaceutically acceptable salt thereof in the manufacture of a medicament for
treating a disease or disorder disclosed herein.

[0336] In some aspects, the present disclosure provides use of a compound of the present
disclosure or a pharmaceutically acceptable salt thereof for modulating NLRP3 activity {e.g., in
VI{ro OF 11 VIVO).

103377 In sorae aspects, the present disclosure provides use of a compound of the present
disclosure or a pharmaceutically acceptable salt thereof for inlubiting NLRP3 activity {e.g,
VItro or in vivo).

[G338] In some aspects, the present disclosure provides use of a compound of the present
disclosure or a pharmaceutically acceptable salt thereof for modulating NLRP3 (e.g., m vitro or
i Vivo).

33391 In some aspects, the present disclosure provides use of a compound of the present
disclosure or a pharmaceutically acceptable salt thereof for inhubiting NLRP3 {e.g., in vitro or in
ViVe}.

[034{] In some aspects, the present disclosure provides use of a compound of the present
disclosure or a pharmaceutically acceptable salt thereof for treating or preventing a disease or
disorder disclosed herem.

(03411 In some aspects, the present disclosure provides use of a compound of the present
disclosure or a pharmaceutically accepiable salt thereof for treating a disease or disorder
disclosed hereim.

[(342] Effectiveness of compounds of the disclosure can be deternuned by mdustry-accepted
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assays/ disease models according to standard practices of elucidating the same as described in the
art and are found in the current general knowledge.

[0343] In some embodiments, the disease or disorder 1s associated with implicated NLRP3
activity.

[0344] In some embodiments, the disease or disorder 1s inflammation, an asto-immune disease, a
cancer, an infection, a disease or disorder of the central nervous system, a metabolic disease, a
cardiovascular disease, a respiratory disease, a kidney disease, a liver disease, an ocular disease,
a skin disease, a lvmphatic disease, a rheumatic disease, a psvchological disease, graft versus
host disease, allodynia, or an NLRP3-related disease.

0345} In some embodiments, the disease or disorder is inflammation.

[0346] In some embodiments, the disease or disorder is an auto-immune disease.

[0347] In some embodiments, the disease or disorder is a cancer.

[0348] In some embodiments, the disease or disorder 1s an infection.

(03497 In some embodunents, the disease or disorder is a disease or disorder of the central
nervoys system.

(03507 In some embodunents, the disease or disorder is a metabolic disease.

(03511 In some embodiments, the disease or disorder 13 a cardiovascular disease,

(33521 In some embodiments, the disease or disorder is a respiratory disease.

[G333] In some embodiments, the disease or disorder is a kidney disease.

[13354] In some embodiments, the disease or disorder is a liver disease.

[O335] In some embodiments, the disease or disorder 13 an ocular disease.

33561 In some embodiments, the disease or disorder 15 a skin disease.

(3571 In some embodiments, the disease or disorder 18 a lvmphatic disease,

{3581 In some embodiments, the disease or disorder 1s a rheumatic disease.

13601 In some embodiments, the disease or disorder s graft versus host disease.
(3611 In some embodiments, the disease or disorder 18 allodynia.

y

[0359] In some embodiments, the disease or disorder 13 a psychological disease.
(03621 In some embodunents, the disease or disorder 15 an NLRP3-related disease.

103637 In some embodiments, the disease or disorder 13 inflammation, an auto-immune disease, a
cancer, an infection, a disease or disorder of the central nervous system, a metabolic disease, a

carchovascular disease, a respiratory disease, a kidney disease, a liver disease, an ocular disease,
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a skin disease, a lymphatic disease, a rheumatic disease, a psychological disease, graft versus
host disease, allodyma, or an NLRP3-related disease in a subject that has been determined to
carry a germling or somatic non-silent mutation in NLRP3.

[(304] In some embodiments, the disease or disorder of the central nervous system is
Parkinson’s disease, Alzheimer’s disease, traumatic bramn injury, spinal cord injury, amyotrophic
lateral sclerosis, or multiple sclerosis.

(03651 In some embodiments, the respiratory disease is steroid-resistant asthma.

[0366] In some embodiments, the respiratory disease is severe steroid-resistant asthma.

(03671 In some embodiments, the kidney disease 1s an acute kidney disease, a chromic kidney
disease, or a rare kidney disease.

[0368] In some embodiments, the skin disease is psoriasts, hidradenitis suppurativa (HS), or
atopic dermatitis.

[0369] In some embodiments, the rheumatic disease 1s dermatomyositis, Stiil’s disease, or
Juvenile idiopathic arthritis.

(03707 In some embodiments, the NLRP3-related disease in a subject that has been determuned
to carry a gerraline or somatic non-silert mutation in NLRP3 s eryopyrin-associated
autoinflaromatory syndrome.

(33711 In some embodiments, the cryopyrin-associated autoinflammatory syndrome s familial
cold autoinflaromatory syndrome, Muckle-Wells syndrome, or neonatal onset multisystem

mflaromatory disease.

Routes of Administration

(63721 Compounds of the present disclosure, or pharmaceutically acceptable saits thereof, may
be administered alone as a sole therapy or can be admmnistered n addition with one or more other
substances and/or treatments. Such conjoint treatment may be achieved by way of the
simultaneous, sequential or separate admmistration of the imdividual components of the
reatment.

(33731 For example, therapeutic effectiveness may be enhanced by administration of an adjuvant
{1.e by itself the adjuvant may only have mimmal therapeutic benefit, but in combmation with
another therapeutic agent, the overall therapeutic benefit to the individual is enhanced).

Alternatively, by way of example only, the benefit experienced by an mdividual may be
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mcreased by administering the compound of Formula (1) with another therapeutic agent {which
also includes a therapeutic regimen} that also has therapeutic benefit.

[(33741 In the instances where the compound of the present disclosure is administered in
combination 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 administered by a different route. For example, the
compound of the disclosure may be administered orally to generate and maintain good blood
levels thereof, while the other therapeutic agent may be admiunistered intravenously. The initial
administration may be made according to established protocols known in the art, and then, based
upon the observed effects, the dosage, modes of administration and times of administration can
be modified by the skilled clinician.

[0375] The particular choice of other therapeutic agent will depend upon the diagnosis of the
attending physicians and their judgment of the condition of the individual and the appropriate
treatment protocol. According to this aspect of the disclosure there is provided a cornbination for
use 1n the treatment of a disease n which 1oflammasome activity 15 1mplicated comprising a
compound of the disclosure as defined hereinbefore, or a pharmaceutically acceptable salt
thereof, and another suitable agent.

(33761 According to a further aspect of the disclosure there is provided a pharmaceutical
composition which comprises a compound of the disclosure, or a pharmaceutically acceptable
salt thereof, 1n combination with a suitable, in association with a pharmaceutically acceptable
diluent or carnier.

(33771 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.

(03781 The compounds of the disclosure or pharmaceutical compositions comprising these
compounds may be administered {0 a subject by any convenient route of administration, whether
systemically/ peripherally or topically (i.e., at the site of desired action}.

33791 Routes of administration mchude, but are not Timited to, oral {e.g. by mmgestion}; buccal;
sublingual; transdermal (including, e.g., by a paich, plaster, etc.); transmucosal (including, e.g.,
by a patch, plaster, etc.}; intranasal (e.g., by nasal spray); ocular {e.g., by eve drops); pulmonary

{e.g., by inhalation or insufflation therapy using, e.g., via an aerosol, e.g., through the mouth or
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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,
mtracardiac, intrathecal, mtraspinal, intracapsular, subcapsular, intraorbital, mtraperitoneal,
miratracheal, subcuticular, intraarticular, subarachnoid, and intrasternal; by mnplant of a depot or

reservoir, for example, subcutaneously or intramuscularly.

Fxemplary Embodimenis

[0380] Exemplary Embodiment 1. A compound of Formula ()

Rt NN
X ey
Y -

R* R

or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, stereoisomer, or
tautomer thereof, wherein:

Xis N(R*), O, S or C(RPYRY:

R? 15 hydrogen, Ci-Cs alkyl, C1-Cs haloalkyl, C5-Cs cycloalkyl, 3- to 8-membered
heterocycloaikyl, Cs-Cig arvl, or 5- to 9-membered hetercaryl; or

R* cyclizes with R' to form a 3- to 8-membered heterocycloalkyl;

R® is hydrogen or C1-Cs alkyl;

R 15 hydrogen or Ci-Cs alkyl;

or R® and R°, together with the atoms to which they are attached, form a C3-Cs

cyeloalkyl;

Y 15 C3-Cx cycloalkyl, 3- to 8-membered heterocycloallyl, Us-Cio aryl, or 5- 10 9-
membered heterocaryl, wherein the C3-Ce cycloalkyl, 3- to 8-membered heterocycloalkyl, Cs-Cio
aryl, or 5- to @-membered hetercaryi is optionally substiiuted with one or more C1-Cs alkyl, Cr-
s haloalkyl, Ca-Cs cycloalkyl, 3~ to 8-membered heterocycloalkyl, Cs~-Cio aryl, 5- 10 9-
membered heteroaryl, balo, cyano, -RYOR®, -RINR RS, -R*SR®, -R*C(O)OR, -
RIC(OINRHRY), -RINRICOIR?, -RISO)R’, -RIS(OINRURY), -RNERDIS(O1RY, -
RIP(OWR ), or -RISFs.

R s €1-Cs alkyl, C2-Cs alkenyl, Ci-Ce alkynyl, Ci-Ce haloalkyl, C3-Cs eycloalkyl, 3- to
8-membered heterocycloalkyl, Cs-Cip aryl, S- to 9-membered heteroaryl, -R'SR®, -R*C(OYORS, -
RICIOINRDNRY), -RINRICORE, -RISOWR, -RIS(OINRNRY), -RINRNIS(OR(RY, or -
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REP{OYRY: wherein the C1-Ce alkyl, $2-Cs alkenyl, C2-Co alkynyl, Ci-Co haloalkyl, C5-Cs
cycloalkyl, 3- to &-membered heterocycloalkyl, Us-Cio aryl) or 5- to 9-membered heteroaryl is
optionally substituted with one more halo, -R*OR®, an optionally substituted 3- to 8-membered
heterocycloalkyl, an optionally substituted Cs-Cio arvl, or an optionally substituted 5- to 9-
membered heteroaryl;

R* is hydrogen, halo, cyano, C1-Cs alkyl, Co-Cs alkenyl, C2-Cs alkynyl, C3-Cs cycloalkyl,
3- to 8-membered heterocycloalkyl, Cs-Cio aryl, 5- to 9-membered heteroaryl, -R*'OR’, -RSR®, -
REC(OYORS, -RACIONRMRY), -RINRNDNC(OIR®, -RIS(OKR?, -RIS(OWN(RTHRY), -
RIN(RTIS(O)RY), -RP(O}R ), or -R*SFs, wherein the {1-Cs alkyl, C2-Cs alkenyl, or C2-Cs
alkynyl is optionally substituted with one or more Ci-Cs alkyl, halo, or C1-Cs haloalkyl;

R® is hydrogen, halo, cyano, C1-Cs alkyl, Co-Cs alkenyl, C2-Cs atkynyl, C3-Cy cycloatkyl,
3- to 8-membered heterocycloalkyl, Cs-Cio aryl, 5- to 9-membered heteroaryl, -R*OR’ -RISR, -
RIC(OYORE, -RICIOINRDRY), -RINRDICIOIRE, -RIS(OWR®, -RIS(OINRHRY), -
RINRIS(ORRY, -RIP(O}R ), or -R¥SFs, wherein the Ci-Ce alkyl, C2-Cs alkenyl, or C2-Cs
alkyuoyi 1s optionally substituted with one or more C1-Cs alkyl, halo, or C1-Cs baloalkyl; or

R? and R, together with the atoms to which they are attached, form a Cs-Cy cycloalkyl,
3- to 8~-membered heterocycloalkyl, Cs-Cio arvl, or 5- to 9-membered heteroaryl, wherein the Cs-
Cy cycloalkyl, 3- to 8-membered heterocycloalkyl, Cs-Cio aryl, or 5- to 9-membered heteroaryl is
optionally substituted with one or more R%;

R% is hydrogen, Ci-Cs alkyl, halo or Ci-Cs haloalkyl;

R* is absent, C1-Ce alkyl, C2-Cs atkenyl, or C-Ce alkynyl;

R%1s hydrogen, Ci-Cs alkyl, C1-Cs haloalkyl, C5-Cs cycloalkyl, 3- to 8-membered
heterocycloalkyl, Cs-Cio aryl, or 5- {0 9-membered hetercaryl;

R is hydrogen, C-Cs alkyl, Ci-Co haloalkyl, C5-Cs cycloalkyl, 3- to 8-membered
heterocycloalkyl, Cs-Cio aryl, or 5- to 9-membered hetercaryl;

R is hydrogen, C1-Cs alkyl, Ci-Cos haloalkyl, C3-Cs eycloalkyl, 3- to &-membered
heterocycloalkyl, Cs-Cig aryl, or 3- to 9-membered heteroaryl;

R*is hydrogen, Ci-Cs alkyl, C1-Cs haloalkyl, Ca-Cs cyeloalkyl, 3- to 8-membered
heterocycloaikyl, Cs-Cig aryl, or 5- {6 9-membered hetercaryl; or

R”and R together with the atoms to which they are attached, form a 3- to 8-membered

heterocycloalkyl; and
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tis1or2;
provided that R' is not C; or Cy alkyl substituted with morpholinyl.

(038171 Exemplary Embodiment 2. A compound of Formula (17}

R'  N-N
Kl Sy
2 3 o

or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, steresisomer, or
tautomer thereof, wherein:

X is N(RY), 0, 8 or CRMH{RS);

R is hydrogen, C1-Cs alkyl, C1-Cs haloalkyl, C:-Cs cycloalkyl, 3- to 8-membered
heterocycloallyl, Ts-Cip aryl, or 5~ to 3-membered heteroaryl; or

R® cyclizes with R' to form a 3- to S-membered heterocycioalkyl:

RP is hydrogen or €1-Cs alkyl;

R is hydrogen or Ci-Cs alkyl;

or R® and R°, together with the atoms to which they are attached, form a C3-Cx

cycloalkyl;

Y is Ca-Cs cyeloalkyl, 3- to 8-membered heterocycloaltkyl, Cs-Cio aryl, or 5- to 9-
membered hetercaryl, wherein the Cz-Cs cycloalkyl, 3- to 8-membered heterocycloalkyl, Cs-Cio
arvl, or 5- to 9-membered heteroaryl is optionally substituted with one or more Ci-Ce alkyl, Ci-
Cs haloalkyl, C5-Cx cycloalkyl, 3- to 8-membered heterocycloalkyl, Cs-Cio arvi, 5- to 9-
membered heteroaryl, halo, cyane, -R'OR’, -RINRYR®), -RSR, -RIC(OYORS, -
RICIOINRTIRY), -RINRHC(OIRY, -RIS(ORR", -RIS(OWNERDHRY, RINERIS(OWRY, -
RIP(ONR™:, or -R*SFs,

R is C1-Cs alkyl, C-Ce alkenyl, C2-Cs alkynyl, C1-Cs haloalkyl, C3-Cs cycloalkyl, 3- to
&-membered heterocycloalkyl, Cs-Cro aryl, 5- to 9-membered heteroaryl, -R*SR®, -R*C(O)ORS, -
RECIOIN(RTY(RE), -RNRIC(OIRS, -RIS(OIR?, -RISOWNRTYRE), REN(RHIS(OWR), or -
RYP(OWHR™):, wherein the C1-Ce alkyl, C2-Ce alkenyl, C2-Cs alkynyl, C1-Cs haloalkyl, C3-Cs
cycloatkyl, 3- to 8-membered heterocycloalkyl, Cs-Cho aryl, or 5- to 9-mermbered hetercaryl 1s
optionally substituted with one more halo, -R*OR5, an optionally substituted 3- to 8-membered
heterocycloalkyl, an optionally substituted Cs-Cio arvl, or an optionally substituted 5- 1o 9-

membered heteroaryl;
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R? and R, together with the atoms to which they are attached, form a C»-Cs cycloalkyl,
3- to 8-membered heterocycloalkyl, Cs-Cip aryl, or 5- to 9-membered hetercaryl, wherein the Cs-
Cy cycloalkyl, 3- to 8-membered heterocycloalkyl, TUs-Cio aryl, or 5- to 9-membered heteroaryl 15
optionally substituted with one or more R™,

R* is hydrogen, C:-{'s alkyl, halo or C-Cs haloalkyl

R* is absent, C1-Cs alkyl, C2-Cs alkenyl, or C-Cs alkynyl;

R?is hydrogen, C1-Cs alkyl, C1-Cs haloalkyl, C3-Cs cycloalkyl, 3- to 8-membered
heterocycloalkyl, Cs-Cig aryl, or 5- to 9-membered heterocaryi;

R is hydrogen, C1-Cs alkyl, C1-Cs haloalkyl, C5-Cx cycloalkyl, 3- to 8-membered
heterocycloalkyl, Cs-Cig aryl, or 5- to 9-membered heteroaryl;

R is hydrogen, C1-Cs alkyl, Ci-Cs haloalkyl, C5-Cx cycloalkyl, 3- to 8-membered
heterocycloalkyl, Cs-Cio aryl, or 5- to 9-membered heteroaryl;

R¥is hydrogen, C1-Cs alkyl, C1-Cs haloalkyl, C3-Cs cycloalkyl, 3- to 8-membered
heterocycloalkyl, Cs-Cip aryl, or 5- to S-membered heteroaryl; or

R’ and RE, together with the atoms to which they are attached, form a 3- to 8-membered
heterocycloalkyl; and

tislor2;

provided that R! is not Cz or Cq allkyl substituted with morpholinyl.
[G382] Exeroplary Embodiroent 3. A compound of Formula (177}

Rj}( ’;’\E E\?\ Y
RE R )

or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, sterenisomer, or
tautomer thereof, wherein:

Xis N(RY), O, S or C(RMERY;

R? 13 hydrogen, C1-Cs alkyl, C1-Cs haloalkyl, Cs-Ce cycloalkyl, 3~ to 8-membered
heterocycloalkyl, Cs-Cio arvl, or 3~ to 9-membered hetercaryl; or

R cyclizes with R! to form a 3- to 8-mernbered heterocycloalkyl;

RY s hydrogen or C1-Cs alkyl;

R 15 hydrogen or C1-Ce alkyl;

100



WO 2022/216971 PCT/US2022/023893

or R¥ and R®, together with the atoms to which they are attached, form a C3-Cs

cycloalkyl;

Y 15 C3-Cs cycloalkyl, 3- to 8-membered heterocycloalkyl, Cs-Cio aryl, or 5- 10 9-
membered hetercaryl, wherein the {3-Cs cyvcloalkyl, 3- to 8-membered heterocycloalkyl, Cs-Cio
arvl, or 5- to 9-membered heteroaryl is optionally substituted with one or more C1-Ce alkyl, Ci-
Cs haloalkyl, C5-Cx cycloalkyl, 3- to 8-membered heterocycloalkyl, Us-Cro arvl, 5- to ©-
membered heteroaryl, halo, cyano, -R*OR® -RIN(RURY), -R¥SRE, -R*C(OYOR®, -
RICIOINRIRY), -RINRHC(OIRE, -RIS(ORR, -RIS(OWNRMRY, RINERIS(O)RY, -
RIP(OHR™):, or -RISFs,

R} is C1-Cs alkyl, Ca-Co alkenyl, Co-Cs alkynyl, Ci-Cs haloalkyl, C3-Cs cycloalkyl, 3- to
8-membered heterocycloalkyl, Cs-Cio aryl, 3- to 9-membered heteroaryl, -R*SR®, -R*C(O)ORS, -
RECOINERHMRY, -RINERYCOIRE, -RIS(ORRT, -RIS(OINRHRY, RINERNDSOWRY), or -
RYP(OYR™):, wherein the Ci-Cs alkyl, C2-Ce alkenyl, C2-Cs alkynyl, C1-Cs haloalkyl, C5-Cs
cycloatkyl, 3- to 8-membered heterocycloalkyl, Cs-Cio aryl, or 5- to 9-mermbered hetercaryl 1s
optionally substituted with one more halo, -R*OR’, an optionally substituted 3- to 8-membered
heterocycloalkyl, an optionally substituted Cs-Cio arvl, or an optionally substituted 5- 1o 9-
membered heteroaryl;

R? is hydrogen, halo, cyano, C1-Cs alkyl, C2~Cs alkenyl, Ca-Cs alkynyl, C3-Cs eveloalkyl,
3- to 8-membered heterocycloalkyl, Cs-Cio aryl, 5- to S-mmembered heteroaryl, -R'OR, -RSR®, -
RIC(OYORS, -RIC(OINRHRY), -RINRHC(OIRE, -RIS(OXR’, -RIS(OWNRHRF),
RINERIS(OKRY, -RP(OURY, or -RSFs, wherein the C1-Cs alkyl, C2-Cs alkenyl, or Co-Cs
alkynyl, 13 optionally substituted with one or more C1-Cs alkyl, halo, or Ci-Cs haloalkyl;

R? 1s hydrogen, halo, cyano, C1-Cs alkyl, C2-Cs alkenyl, Ca-Ce alkynyl, T5-Ca cveloalkyl,
3- to 8-membered heterocveloalkyl, Us-Cio aryl, 5- to S-merbered hetercaryl, -R*OR, -R*SRE, -
RAC(OIORS, -RACIOMNRYRY), -RANRHCIORE, -RIS(ORRS, -RIS{OWMNRHRS),
RINRNS(OWRY), -RP(OMR ), or -R*SFs, wherein the C1-Cg alkyl, Co-Cs alkenyl, or 0-Cs
alkynyl is optionally substituted with one or more U-Cs alkyl, halo, or C-Cs haloalkyl;

R* is absent, C1-Cs alkyl, C2-Cs alkenyl, or C2-Co alkynyl;

R%is hydrogen, - alkyl, Ci-Cs haloalkyl, Cs-Cs cycloalkyl, 3- to &-membered

heterocveloatkyl, Us-Cio aryl, or 5- to 9-membered heteroaryl;
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R% is hydrogen, C1-Cs alkyl, C1-Cs haloalkyl, C3-Cs cycloalkyl, 3- to &-membered
heterocycloalkyl, Cs-Cig aryl, or 5- t0 9-membered heteroarvl;

R is hydrogen, C1-Cs alkyl, Ci-Co haloalkyl, C5-Cs cycloalkyl, 3- to 8-membered
heterocycloalkyl, Cs-Cig aryl, or 5- t0 9-membered heteroaryl;

R%is hydrogen, Ci-Co alkyl, C1-Cs haloalkyl, C3-Cs cycloalkyl, 3- to 8-membered
heterocycloalkyl, Cs-Cie aryl, or 5- to 9-membered hetercaryl; or

R”and R¥, together with the atoms to which they are attached, form a 3- to 8-membered
heterocycloalkyl; and

tislor;

provided that R! is not Cz or Cy alkyl substituted with morpholinyl.
[0383] Exemplary Embodiment 4. The compound of any one of the preceding Exemplary

Embodiments, wherein the compound ts of formula ()

rREORY ()
or a pharmaceutically acceptable sali, solvate, clathrate, hydrate, sterecisomer, or tautomer
thereof, wherein:

Y is Ca-Cx cycloalkyl, 3- to 8-membered heterocycloalloyl, Us-Cio arvl, or 5- to 9-
membered heteroaryl, wherein the C:-Cy cycloalkyl, 3- to 8-membered heterocycloalkyl, Cs-Cio
aryl, or 5- to 9-membered hetercaryl is optionally substituted with one or more C1-Cs alkyl, C1-
Cs haloalkyl, C3-Cs cyeloalkyl, 3- to 8-membered heterocycloalkyl, Cs-Cio aryl, 5- 10 9-
membered heteroaryl, halo, cyano, -R*OR’, -RINRHRE), -R*SR®, -R*C(O)ORS, -
RICIOINRHRY, -RINRHICOIR®, -RIS(O)R’, -RIS(OINERHRY), -RINERNISIO1RY, -
RAPLOWR), or -RISFs;

R is C1-Cs alkyl, C2-Cs alkenyl, Ca-Co alkynyl, Ci-Ce haloalkyl, C3-Cs cyeloalkyl, 3- to
8-membered heterocycloalkyl, Cs-Cip aryl, 5- to 9-membered heteroaryl, -R*SRE, -R*C{OYORS, -
RIC(OINRHRY, -RINRICORE, -RISOWR, -RIS(OINRYRE), -RINRIS(O)(RY, or -
RYP(OWR’), wherein the C-Ce alkyl, C2-Co alkenyl, C»-Cs alkynyl, C1-Cs haloalkyl, C3-Ca
cycloalkyl, 3- to 8-membered heterocycloalkyl, Cs-Cie aryl, or 5- to 9-membered heteroaryl is

optionally substituted with one more halo, -R*OR’, an optionally substituted 3- to 8-membered
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heterocycloalkyl, an optionally substituted Cs-Cio aryl, or an optionally substituted 5- to 9-
membered heteroaryl;

R? is hydrogen, halo, cyano, C1-Cs alkyl, - alkenyl, Ca-Co alkynyl, C3-Cs cycloalkyl,
3- to 8-membered heterocycloalkyl, Cs-Cip aryl, 5- to 9-membered heteroaryl, -R*OR® -RISR®, -
REC(OYOR®, -RICOINRNRY), -RN(RNICIOIR?, -RIS(O)R’, -RIS(OWNRTURY, -
RINRIS(OR(RY), -RIP(ONR ), or -R¥SFs, wherein the C;-Cs alkyl, C2-Ce alkenyl, or C2-Cs
alkynyi is optionally substituted with one or more C1-Cs alkyl, halo, or C1-Cs haloalkyl;

R? is hydrogen, halo, cyano, C1-Cs alkyl, Co-Cs alkenyl, {2-Cs alkynyl, {5-Cs cycloalkyl,
3- to 8-membered heterocycloalkyl, Cs-Cio aryl, 5- to 9-membered heteroaryl, -R*OR’, -R¥SRE, -
REC(OYOR®, -RACIOWNRYRY, -RINERDNC(OIRE, -RIS(OKR’, -RIS(OWNRTHRY, -
RINRIS(O)(RY), -RIP(OY)R ), or -R*SFs, wherein the Ci-Cs alkyl, Co-Cs alkenyl, or €o-Cs
alkynyl is optionally substituted with one or more Ci-Cs alkyl, halo, or C1-Cs haloaliyl; or

R? and R, together with the atoms to which they are attached, form a C»-Cs cycloalkyl,
3- to 8-membered heterocycloalkyl, Cs-Cip aryl, or 5- to 9-membered heteroaryl, wherein the Cs-
Cg cycloalkyl, 3- to 8-membered heterocyeloalkyl, Cs-Cio arvl, or 5- to 9-merobered heterocaryl s
optionally substituted with one or more R,

R% is hydrogen, Ci-Cs allyl, halo or Ci-Ce haloalkyl;

R* is absent, C1-Cs alkyl, C2-Cs alkenyl, or C-Co alkynyl;

R%is hydrogen, Ci-C alkyl, C1-Cs haloalkyl, Ca-Cy cycloalkyl, 3- to 8-membered
heterocycloalkyl, Cs-Cio aryl, or 5- to 9-membered heteroaryl;

R® is hydrogen, C1-Cs alkyl, C1-Cs haloalkyl, C3-Cs cycloalkyl, 3- to 8-membered
heterocycloaikyl, Us-Cip aryl, or 5- to 9-membered heteroaryl;

R7 1s hydrogen, C1-Cs alkyl, C1-Cs haloalkyl, C5-Cs eycloalkyl, 3- to 8-membered
heterocycloalkyl, Cs-Cio aryl, or 5- to 9-membered heteroaryl;

R2is hydrogen, Ci-Cs alkyl, Ci-Cs haloalkyl, Cs-Cs cycloalkyl, 3- to &-membered
heterocycloalkyl, Ts-Cio aryi, or 5- to S-membered heteroaryl; or

R’ and R®, together with the atoms to which they are attached, form a 3- to 8-membered
heterocycloalkyl; and

tislor2;

provided that R' is not ' or Cy alkyl substituted with morphoiinyl.

[(384] Exemplary Embodiment 5. The compound of any one of the preceding Exemplary
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Embodiments, wherein Xis N(R™, O, § or C(RP}RC).

[0385] Exemplary Embodiment 6. The compound of any one of the preceding Exemplary
Embodiments, wherein Xis N{R%).

[(386] Exemplary Embodiment 7. The compound of any one of the preceding Exemplary
Embodiments, wherein X 1s NH.

[0387] Exemplary Embodiment 8. The compound of any one of the preceding Exemplary
Embodiments, wherein X is N{C1-Cs alky i},

[0388] Exemplary Embodiment 9. The compound of any one of the preceding Exemplary
Embodiments, wherein R* is H.

[0389] Hxemplary Embodiment 10, The compound of any one of the preceding Exemplary
Embodiments, wherein R* is methyl

[0390] Exemplary Emnbodiment 11. The compound of any one of the preceding Exemplary
Embodiments, wherein Y is 3- to 8-membered heterocycloalkyl, Cs-Cio aryl, or 5- to 9-
menmbered heteroaryl, wherein the 3- to §~-membered heterocycloalkyl, Cs-Cio aryl, or 5~ 10 9-
membered hetercaryl is optionally substituted with one or more C-Ce alkyl, C1~Ce haloalkyl, Cs-
Cs cycloalkyl, halo, cyano, or -RYOR®.

(03911 Exemplary Embodiment 12, The compound of any one of the preceding Exemplary
Embodiments, wherein Y is 3- to 8-membered heterocycloalkyl substituted with one or more Ci-
Cs alkyl, C1-Cs haloalkyl, C3-Cy cycloalkyl, balo, cyano, or -R*OR’.

[63392] Exemplary Embodiment 13. The compound of any one of the preceding Exemplary
Embodiments, wherein Y 1s piperidioyl substituted with one or more C1-Cs alkyl, Ci-Cs
haloalkyl, C3-Cx cycloalkyl, halo, cvano, or -R*OR®.

(039231 Exemplary Embodiment 14, The compound of any one of the preceding Exemplary
Embodiments, wherein Y 1s {5-Cip aryl substituted with one or more Ci-Cs alkyl, Ci-Cs
haloalkyl, C5-Cs cycloalkyl, halo, eyano, or -R*OR”.

(3941 Exemplary Embodiment 15 The compound of any one of the preceding Exemplary
Embodiments, wherein Y is phenyl substituted with one or more C1-Cq alkyl, C1-Cs haloalkyl,
Cs-Cs cycloalkyl, halo, eyano, or -R'OR7.

[6395] Exemplary Embodiment 16. The compound of any one of the preceding Exemplary
Embodiments, wherein Y is pheny! substituted with one or more C1-Cs alkyl, C1-Ce haloalkyl,

(5-Cs cveloalkyl, halo, cvano, or -R*OR®, wherein at least one substitution is substituted at the
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para-position of the phenyl ring.

[0396] Exemplary Embodiment 17. The compound of any one of the preceding Exemplary
Embodiments, wherein Y is phenyl substituted at the para-position of the pheny! ring with C1-Cs
alkyl, C-Cs haloalkyl, C4-Cs cyeloalkyl, halo, cyano, or -R*OR’.

(03971 Exemplary Embodiment 18. The compound of any one of the preceding Exemplary
Embodiments, wherein Y is phenyl substituted with two C1-Cs alkyl, Ci-Ce haloalkyl, Cs-Cs
cycloalkyl, halo, cyano, or -R*OR’ wherein at least one substitution is substituted at the para-
position of the phenyl ring.

[0398] Exemplary Embodiment 19. The compound of any one of the preceding Exemplary

[0399] Exemplary Embodiment 20. The compound of any one of the preceding Exemplary

/
N f
Ci Cl Ci ¢ Ci
Embodiments, wherein Y is , O , w .
ICF;;
o} CF g F
O« HO-o D= HO-» HO—< HO

&
§_<“©>_—‘ Q cFs %_©—§F : (:) dCF3 or £_©¥O>“F,

{0400} Exemplary Embodiment 21, The compound of any one of the preceding Exemplary
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A =
S—CF4 H}CF:;
Embodiments, wherein Y is N/ or .

[6401] Exemplary Embodiment 22. The compound of any one of the preceding Exemplary

- CF
A
Embodiments, wherein Y 1s )

104021 Exemplary Embodiment 23, The compound of any one of the preceding Exemplary
Embodiments, wherein R? is hydrogen or C1-Cs alkyl.

[(403] Exemplary Embodiment 24. The compound of any one of the preceding Exemplary
Embodiments, wherein R? is hydrogen.

[(404] Exemplary Embodiment 25. The compound of any one of the preceding Exemplary
Embodiments, wherein R? is C1-Ce alkyl.

[0405] Exemplary Embodiment 26. The compound of any one of the preceding Exemplary
Embodiments, wherein R? is methyl.

[6406] Exemplary Embodiment 27. The compound of any one of the preceding Exemplary
Embodiments, wherein R* is hydrogen or Ci-Cs alkyl.

(04077 Exemplary Emabodiment 28. The compound of any one of the preceding Exemplary
Embodiments, wherein R? is hydrogen.

[0408] Hxemplary Embodiment 29. The compound of any one of the preceding Exemplary
Embodiments, wherein R? is C;-Ce alkyl.

[0409] Exemplary Emabodiment 30. The compound of any one of the preceding Exemplary
Frobodiments, wherein R is methyl.

(0410} Exemplary Erobodiment 31. The compound of any one of the preceding Exeroplary
Ermbodiments, wherein R? and R?, together with the atoms to which they are attached, form a Cs-
Cy eycloalkyl, Cs-Cio aryl, or 3- 1o 9~-membered hetercaryl, wherern the Cs-Cs eycloalkyl, Cs-Cio
aryl, or 5- to 9-membered heteroaryl is optionally substituted with one or more R*,

(3411} Exemplary Embodiment 32. The compound of any one of the preceding Exemplary
Embodiments, wherein R* is hydrogen or halo.

[3412] Exemplary Embodiment 33, The compound of any one of the preceding Exemplary
Embodiments, wherein R* is hydrogen.

[3413] Exemplary Emabodiment 34, The compound of any one of the preceding Exemplary

Frubodiments, wherein R* is halo.
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[0414] Exemplary Embodiment 35. The compound of any one of the preceding Exemplary
Fmbodiments, wherein R is CL.
[0415] Exemplary Embodiment 36. The compound of any one of the preceding Exemplary

Embodiments, wherein R? and R, together with the atoms to which they are attached, form

5PQ W8 e o0

[(416] Exemplary Embodiment 37. The compound of any one of the preceding Exemplary

Embodiments, wherein R and R”, together with the atoms to which they are attached, form

O G,
59Q w88 o0
Q.o

(04171 Exemplary Erabodiment 38. The compound of any one of the preceding Exemplary

Embodiments, wherein R? and R®, together with the atoms to which they are attached, form

, Ci or Gt
[0418] Exerplary Embodiroent 39, The compound of any one of the preceding Exemplary

Embodiments, wherein R? and R®, together with the atoms to which they are attached, form

_____ N N A A ______ PN O el N .<’
S Q8B OPQ O

[(419] Exemplary Embodiment 40. The compound of any one of the preceding Exemplary

Embodiments, wherein R? and R®| together with the atoms to which they are attached, form
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[042{] Exemplary Embodiment 41, The compound of any one of the preceding Exemplary
Embodiments, wherein R' is C1-Cs alkyl, C2-Ce alkenyl, Co-C alkynyl, C1-Ce haloalkyl, C3-Cs
cycloalkyl, 3~ to &-membered heterocycloalkyl, Us-Cip aryl, 5- to 9-membered hetercaryl, -
RESRS, -RICIOYORS, -RACIOINRNRE), -RIS(OKR’, -RIS(OWNERYRE), -RPOWRM,, or -
R*SFs wherein the C1-Cq alkyl, Cr-Ce alkenyl, Co-Cg alkynyl, €1~ haloalkyl, C3-Cs cycloalkyl,
3- to 8-membered heterocycloalkyl, Us-Cip arvl, or 5- to 9-membered hetercaryl is optionally
substituted with one more halo, -R*OR’, an optionally substituted 3- to S-membered
heterocycloalkyl, an optionally substituted Cs-Cio aryl, or an optionally substituted 5- to 9-
membered hetercaryl

[0421] Exemplary Embodiment 42, The compound of any one of the preceding Exemplary
Embodiments, wherein R is C1-Cs alkyl, C2-Cs alkenyl, or Co-Ce alkynyl, wherein the C-Cs
alkyl, Co-Cs alkenyl, ar C2-Cs alkynyl is optionally substituted with one more halo, -R*OR°, an
optionally substituted 3- to 8-membered heterocycloalkyl, an optionally substituted Cs-Cip aryl,
or an optionally substituted 5- to 9-membered heteroaryl

[0422] Exemplary Emabodiment 43. The compound of any one of the preceding Exemplary
Embodiments, wherein R} is C-Ce alkyl optionally substituted with one more halo, -R*OR’ an
optionally substituted 3- to §-membered heterocycloalkyl, an optionally substituted Cs-Chp aryl,
or an optionally substituted 5- to 9-membered heteroaryl.

(04231 Exemplary Erobodiment 44. The compound of any one of the preceding Exeroplary
Embodiments, wherein R} is 3~ to 8-membered heterocycloalkyl optionally substituted with one
more halo, -R'OR3, an optionally substituted 3- to 8-membered heterocycloalkyl, an optionally
substituted Us-Cio aryl, or an optionally substituted 5- to 9-membered heteroarvl.

[$3424] Exemplary Embodiment 45. The compound of any one of the preceding Exemplary
Embodiments, wherein R is 5- to 9-membered heteroaryl optionally substituted with one more
halo, -R*OR’, an optionally substituted 3- to 8-membered heterocycloalkyl, an optionally
substituted Cs-Cho arvl, or an optionally substituted 3~ to S-membered heteroaryl.

34251 Exemplary Embodiment 46, The compound of any one of the preceding Exerplary
Frobodiments, wherein R is C1-Ce alkyl or 3~ to 8-membered heterocycloalkyl, wherein the Ci-

Cs alkyl is optionally substituted with one more -R*OR°.
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(04261 Exemplary Embodiment 47, The compound of any one of the preceding Exemplary

Embodiments, wherein R! is S\)—}/ \>d‘>/ /O ”:y: ?\h (ﬁ:>>ﬂ
h%m%mw oF]
Gy Oy Oy Oy O 0
ﬁ":»f@h/ x» RV RS e

(04271 Exempiary Embodiment 48, The compound of any one of the preceding Exemplary

o ~0 O
Frubodiments, wherein R is%, \)‘m}/ L>”>J m Ci:> l&/
o o o
Q‘“y Q%; /Q"y \D“y (H (>‘~4 8

(34281 Exemplary Embodiment 49, The compmmd of a 1y one of the ‘pfece{img Ex‘empiary
prary
Q

O

Embodiments, wherein R is

(04297 Exemplary Erabodiment 50. The corapound of any one of the preceding Exeraplary

Embodiments, wherein R} is H/ \—>, L>'/ Hb Hb
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HO  CF HO  CF
HOH \—&3 [
o , of -~

[043(] Exemplary Embodiment 51. The compound of any one of the preceding Exemplary
Embodiments, wherein R* is absent, C;-Ce alkyl, 0-Ce alkenyl, or Co-Cs alkynyl

[0431] Exemplary Embodiment 52. The compound of any one of the preceding Exemplary
Embodiments, wherein R* is absent.

[(432] Exemplary Embodiment 53. The compound of any one of the preceding Exemplary
Embodiments, wherein R is hydrogen, C1-Ce allyl, C-Ce haloalkyl, C3-Cs cycloalkyl, 3- to 8-
membered heterccycloalkyl, Cs-Cio aryl, or 5 to 9-membered heteroarvl

(04331 Exemplary Embodiment 54. The compound of any one of the preceding Exemplary
Embodiments, wherein R’ i3 hydrogen.

[0434] Exemplary Embodiment 55, The compound of any one of the preceding Exemplary
FEmbodiments, wherein R° is C1-Ce alkyl.

[0433] Exemplary Embodiment 56, The compound of any one of the preceding Exemplary
Embodiments, wherein R’ is methyl.

[0436] Exemplary Embodiment 57 The compound of any one of the preceding Exemplary
Embodiments, wherein R® is hydrogen, C1-Cs alkyl, C1-Cs haloalkyl, C3-Cg cycloalkyl, 3- to 8-
membered heterccycloalkyl, Cs5-Cio aryl, or 5- to 9-membered hetercaryl

[0437] Exemplary Embodiment 58. The compound of any one of the preceding Exemplary
Ermbodiments, wherein R7 is hydrogen, Ci-Cs alkyl, C1-Cs haloalkyl, C3-Cs cycloalkyl, 3- to 8-
membered heterocycloalkyl, Cs-Cro aryl, or 5- 10 9-membered heteroaryl.

[0438] Exemplary Embodiment 59, The compound of any one of the preceding Exemplary
Embodiments, wherein R® is hydrogen, C1-Cs alkyl, C1-Cs haloalkyl, C5-Ci cycloalkyl, 3- to 8-
membered heterocycloalkyl, Cs-Cyo aryl, or S- to 9-membered heteroaryi

[$3439] Exemplary Embodiment 60. The compound of any one of the preceding Exemplary
Embodiments, wherein R” and R¥, together with the atoms to which they are attached, form a 3-
to 8-membered heterocycloalkyl.

[044{] Exemplary Embodiment 61. The compound of any one of the preceding Exemplary
Embodiments, wherem tis 1 or 2.

10441 Exemplary Embodiment 62. The compound of any one of the preceding Exemplary
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N
Fmbodiments, wherein R’ is not \—}/ or ﬂ .

(04421 Exernplary Embodiroent 63, The compound of Exerplary Embodiment 4, wherein the

compound of formula (IT) 1s a compound of formula (lL-a):

RU NN
W/ S

HN-— Y

R R (iia)

or a pharmaceutically accepiable salt, solvate, clathrate, hydrate, sterecisomer, or tautomer
thereof, wherein:

R} is €1-Cs alkyl substituted with one more halo, -R*OR®, an optionally substituted 3- to
8-membered heterocycloalkyl, or an optionally substituted 5- to 9-membered hetercaryl; and

R? and R’ together with the atoms to which they are attached, form a C3-Cy cycloalkyl,
3~ to 8-membered heterocycloalkyl, Cs-Cio aryl, or 5- to 9-membered hetercaryl, wherein the Cs-
(s cycloalkyl, 3- to 8-membered heterocycloalkyl, Cs-Cip arvl, or 5- to 3-membered heteroarvi is
optionally substituted with one or more R*.
(0443} Exemplary Erobodiment 64. The compound of Exemplary Erabodiment 4, wherein the
compound of formula (11} 15 a compound of formula (II-b):

R!  N-N
HN—C S—v

R RY (11.b)

or a pharmaceutically acceptable sali, solvate, clathrate, hydrate, sterecisomer, or tautomer
thereof, wherein:

R} is €1-Cs alkoyl substituted with one more halo, -R*OR®, an optionally substituted 3- to
8-membered heterocycloalkyl, or an optionally substituted 5- to 9-membered hetercaryl; and

R? and R®, together with the atoms to which they are attached, form a Cz-Cs cycloaliyl
optionally substituted with one or more R**.
[G444] Exemplary Embodiment 65. The compound of Exemplary Embodiment 4, wherein the

compound of formula (IT) 1s a compound of formula (lI-¢):
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R! N-N
HN— D—y

>

R R (I¢)

or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, stereoisomer, or tautomer
thereof, wherein:

R s €1-Cs alky! substituted with one more halo, -R*OR?, an optionally substituted 3- to
B-membered heterocycloalkyl, or an optionally substituted 5~ to 9-membered hetercaryl; and

R? and RY, together with the atoms to which they are attached, form a 3- to §-merbered
heterocyeloalkyl optionally substituted with one or more R??,
[0445] Exemplary Embodiment 66. The compound of Exemplary Embodiment 4, wherein the
compound of formula (11} 1s a compound of formula (H-d):

R N-N
7 N

HN Y

RE R (1.4

or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, sterecisomer, or tantomer
thereof, wherein:

RY is Cy-C alkyl substituted with one more halo, -R'OR’, 3- to 8-membered
heterocycloalkyl, or 53- to 9-membered hetercaryl; and

R? and R®, together with the atoms to which they are attached, form a Cs-Cyp aryl
optionally substituted with one or more R™
(34481 Exemplary Erabodiment 67. The compound of Exemplary Embodiment 4, wherein the
compound of formula (1T} 15 a compound of formula (H-d}:

R!  N-N
HN— Sy

R? R (11-d)
or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, stereoisomer, or tautomer
thereof, wherein:
R s C1-Cs alky! substituted with one more halo, -R*OR?, an optionally substituted 3- to
B-membered heterocycloalkyl, or an optionally substituted 5- to 9-membered hetercaryl; and
R? and RY, together with the atoms to which they are attached, form a 5- to 9-merabered

. N . -
hetercary] optionally substituted with one or more R™
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(04471 Exemplary Embodiment 68. The compound of Exemplary Embodiment 4, wherein the
compound of formula (11} 1s a compound of formula (H-e):

R' N-N
HN—C Sy

R R (Te)
or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, sterecisomer, or tautomer
thereof, wherein:

R is C1-Cs alky! substituted with one more halo, -R*OR?, an optionally substituted 3- to
B-membered heterocycloalkyl, or an optionally substituted 5- to 9-membered hetercaryl;

R? and R?, together with the atoms to which they are attached, form a Cs-Cyp aryl or 5- to
9-membered heteroaryl, wherein the C:-Cg cycloalkyl, 3- o 8-membered heterocvcloalkyl, Cs-
Cio arvl, or 5- to 9-membered heteroaryl is optionally substituted with one or more R*; and

Y is 3- to 8-membered heterocycloalkyl, Cs-Cio aryl, or 5- to 9-membered hetercaryl,
wherein the 3- to 8-membered heterocycloalkyl, Cs-Cio aryl, or 5- to S-membered heteroaryi s
optionally substituted with one, two, or three of any of C1-Cs haloallkyl, Cs-Cs cycloalkyl, halg,
cyano, or -RYOR®.

04481 Exemplary Embodiment 69. The compound of Exemplary Embodiment 4, wherein the

compound of formula (11} 15 a compound of formula (H-f}:

(-5
or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, sterecisomer, or tautomer
thereof, wherein:

R}is C1-Cs alkyl substituted with one more halo, -R*OR®, an optionally substituted 3- to
&-membered heterocycloalkyl, or an optionally substituted S- to 9-membered heteroaryl; and

Y 13 3- to 8-membered heterocycloalkyl, Cs-Cro aryl, or 5~ to 9-membered heteroaryi,
wherein the 3~ to 8-membered heterocycloalkyl, Cs~-Cio aryl, or 5- to S-membered heteroaryi is
optionally substituted with one, two, or three of any of C1-Cs haloalkyl, C:-Ce cycloalkyl, halo,
cyano, or ~RPOR’,

[(3449] Exemplary Embodiment 70. The compound of Exemplary Erbodiment 4, wherein the
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compound of formula (I1) 1s a compound of formula (J-g):

(I-g)
or a pharmaceutically acceptable salt, solvate, clathrate, hvdrate, stereoisomer, or tautomer
thereof, wherein:

R} is €1-Cs alkyl substituted with one more hale, -R*OR’, an optionally substituted 3- to
8-membered heterocycloalkyl, or an optionally substituted 5- to 9-membered heteroaryl; and

Y 1s 3- to 8-membered heterocycloalkyl, Cs-Cio aryl, or 5- to @-membered heteroaryl,
wherein the 3- to 8-membered heterocycloalkyl, Cs-Cio arvl, or 5~ t¢ 9-membered heteroaryl 15
optionally substituted with one, two, or three of any of C-Cs haloalkyl, C5-Cs cveloalkyl, halo,
cyano, or -R*OR?.
(04507 Exemplary Embodiment 71, The compound of Exemplary Embodiment 4, wherein the

compound of formula (I1) is a compound of formula (II-h):

4

7

ﬁ;xh}_{}:v
RZa \ RZa
N—{R

# (b

or a pharmaceutically acceptable salt, solvate, clathrate, hyvdrate, stercoisomer, or tautomer
thereof, wherein:

R'is )-Cs alkyl substituted with one more halo, -R*OR’, an optionally substituted 3- to
&-membered heterocycloalkyl, or an optionally substituted S- to 9-membered heteroaryl; and

Y 13 3- to 8-membered heterocycloalkyl, Cs-Cio aryl, or 3- to 9-membered hetercaryl,
wherein the 3~ to 8-membered heterocycloalkyl, Cs-Cio aryl, or 5- to S-membered heteroaryiis
optionally substituted with one, two, or three of any of C1-Cs haloallyl, {s3-Cs cycloalloyl, halo,
cyano, or -RYOR,
(04511 Exemplary Embodiment 72, The compound of Exemplary Embodiment 4, wherein the

compound of formula (I} 1s a compound of formula (Ii-1):
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{111}
or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, stereoisomer, or tautomer
thereof, wherein:

R} is C1-Cs alky! substituted with one more halo, -R*OR’, an optionally substituted 3- to
B-membered heterocycloalkyl, or an opiionally subsiituied 5~ to 9-membered hetercaryl; and

Y 1s 3- to &-membered heterocyeloalkyi, Cs-Cio aryl, or 5- 1o S-membered heteroaryl,
wherein the 3- to 8-membered heterocycloalkyl, Us~-Cio aryl, or 5~ to 9-membered heteroaryi 13
optionally substituted with ong, two, or three of any of )-Ce haloalkyl, C3-Cs eycloalkyl, halo,
cyano, or -R*OR°.
[0452] Exemplary Embodiment 73, The compound of Exemplary Embodiment 4, wherein the

compound of formula (I1) 1s a compound of formula (I-j}:

PON-N
ﬁmw\—v
R2a § N

or a pharmaceutically acceptable salt, solvate, clathrate, hvdrate, stereoisomer, or tautomer
thereof, wherein:

R} is €1-Cs alkoyl substituted with one more halo, -R*OR®, an optionally substituted 3- to
8-membered heterocycloalkyl, or an optionally substituted 5- to 9-membered hetercaryl; and

Y 1s 3- to 8-membered heterocycloalkyl, Cs-Cio aryl, or 5- to @-membered heteroaryl,
wherein the 3- to 8-membered heterocycloalkyl, Cs-Cio arvl, or 5- to 9-membered heteroaryl is
optionally substituted with one, two, or three of any of C1-Cs haloalkyl, (5-Cs cycloalkyl, halo,
cyano, or -R*OR.
(04537 Exeroplary Embodiroent 74, The compound of any one of the preceding Exemplary
Embodiments, wherein the compound 1s selected from the compounds 1-81 ora
pharmaceutically acceptable salt, solvate, clathrate, hydrate, stereoisomer, or tautomer thereof,
(034541 Exemplary Ernbodiment 75. The compound of any one of the preceding Exemplary

Embodiments, wherein the compound is selected from the compounds of Table | ora
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pharmaceutically acceptable salt, solvate, clathrate, hydrate, steresisomer, or tautomer thereof.
[0455] Exemplary Embodiment 76. The compound of any one of the preceding Exemplary
Embodiments, wherein the compound 1s selected from the compounds of Table 2 ora
pharmaceutically accepiable salt, solvate, clathrate, hydrate, sterecisomer, or tautomer thereof,
[0456] Exemplary Embodiment 77. The compound of any one of Exemplary Embodiments 74~
76, or a pharmaceutically acceptable salt or sterenisomer thereof

(04571 Exemplary Embodiment 78, The compound of any one of Exemplary Embodiments 74-
76, or a pharmaceutically acceptable salt thereof.

(04581 Exemplary Embodiment 79, An isotopic derivative of the compound of any one of the
preceding Exemplary Embodiments.

[0459] Exemplary Embodiment 80, A pharmaceuiical composition comprising the compound
of any one of the preceding Exemplary Embodiments and one or more pharmaceutically
acceptable carriers.

[0460] Exemplary Erobodiment 81. A method of treating or preventing an NLRP3-related
disease or disorder, the method comprising adnunistering to the subject at least one
therapeutically effective amount of the compound of any ove of the preceding Exemplary
Enbodiments.

(34611 Exemplary Embodiment 82, A method of inhibiting NLRP3, the method comprising
administering to the subject at least one therapeutically effective amount of the compound of any
one of the preceding Exemplary Embodiments.

(04621 Exernplary Embodirnent 83 The compound of any one of the preceding Exemplary
Embodiments for use in treating or preventing an NLRP3-related disease or disorder.

(04631 Exemplary Embodiment 84, Use of the corapound of any one of the preceding Exemplary
Embodiments, in the manufacture of a medicament, for treating or preventing and NLRP3-
related disease or disorder.

(34641 Exemplary Embodiment 85. The method, compound, or use of any one of the preceding
Exemplary Embodiments, wherein the subject is 3 human,

(34651 Exemplary Embodiment 86. The method, compound, or use of any one of the preceding
Exemplary Embodiments, wherein the NLRP3-related disease or disorder i3 mflammation, an
auto-immune disease, a cancer, an infection, a disease or disorder of the central nervous system,

a metabolic disease, a cardiovascular disease, a respiratory disease, a kidneyv disease, a liver
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disease, an ocular disease, a skin disease, a lymphatic disease, a rheumatic disease, a
psychological disease, graft versus host disease, allodynia, or an NLRP3-related diseaseina
subject that has been determined to carry a germline or somatic non-silent mutation in NLRP3.
[0406] Exemplary Embodiment 87. The method, compound, or use of any one of the preceding
Exemplary Embodiments, wherein the disease or disorder of the central nervous system is
Parkinson’s disease, Alzheimer’s disease, traumatic brain injury, spinal cord imjury, amyotrophic
lateral sclerosis, or multiple sclerosis.

(04677 Exemplary Emabodiment 88, The method, compound, or use of any one of the preceding
Exemplary Embodiments, wherein the kidney disease is an acute kidney disease, a chronic
kidney disease, or a rare kidney disease.

[0468] Exemplary Embodiment 89 The method, compound, or use of any one of the preceding
Exemplary Embodiments, wherein the skin disease is psoriasis, hidradenitis suppurativa (HS), or
atopic dermatitis.

[0469] Exemplary Erobodiment 90. The method, compound, or use of any one of the preceding
Exemplary Embodiments, wherein the rheumatic disease 1s dermatomyositis, Still’s disease, or
juvenile idiopathic arthritis.

(04707 Exemplary Embodiment 91, The method, compound, or use of any one of the preceding
Exemplary Embodiments, wheremn the NLRP3-related disease in a subject that has been
deternuned to carry a germline or somatic non-stlent mutation in NLRP3 is eryopyrin-associatex
autoinflanymatory syndrome.

(04711 Exernplary Embodirnent 92, The method, compound, or use of any one of the preceding
Exemplary Embodiments, wherein the cryopyrin-associated automflammatory syndrome s
familial cold autoinflammatory syndrome, Muckle-Wells syndrome, or neonatal onset
multisystern inflammatory disease.

Fxemplary Embodiments A

(34721 Exemplary Embodiment 1A, A compound of formula (Il-h}:

R‘!
\
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or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, stereoisomer, or tautomer
thereof, wherein:

each R* is hydrogen;

R’ is C1-Cs alkyl, -(CHn-(C5-Cho cveloaikyl), -(CH)u{Ce-Cio aryl), (CHo}u-(3- to 8-
membered heterocycloalkyl), or ~(CHo (5~ to S-membered heteroaryt), wherein the alkyl,
cycloalkyl, aryl, heterocycloalkyl, or hetercaryl is optionally substituted with one or more halg,
CN, C1-Cs alkyl, Co-Cro aryl, -R*OR® or -NRR®; and

Y is Ce~-Cro aryl, wherein the arvl is optionally substifuted with one or more halo, Ci-Cs
alkyl, Ci-Cs haloalkyl, or -RYOR;

R* s a bond, C1-Cs alkyl, C2-Cs alkenyl, or C2-Cs alkynyl;

R’ and R® are independently hydrogen, C1-Ce alkyl, C1-Cs haloaltkyl, Csi-Cy cycloalkyl, 3-
to 8-membered heterocveloalkyl, Cs-Cro aryl, or 5- to 9-membered heteroaryl, wherein the alkyl
15 optionally substituted with one or more B¥; and

n is an integer from 0 to 4.

[0473] Exeroplary Embodiment 2A. The compound of Exemplary Embodiment 1A, wherein R!
is C1~Co alkyl optionally substituted with one or more halo, ON, Ci-Ce alkyl, Ci-Cs haloalkyl,
Co-Cro aryl, -NRR®, or -R*OR%.

(4741 Exemplary Frobodiment 3A. The compound of Exemplary Embodiment 24, wherein R!
is C1-Cs alky! optionally substituted with one or more CN, C1-Ce alkyl, or ~-R*OR’.

[0475] Exemplary Embodiment 4A. The compound of Exemplary Embodiment 3A, wherein R
i3 a bond.

(34761 Exemplary Erobodiment SA. The compound of Exemplary Embodiment 3A, wherein R®
13 hydrogen or C1-Cs alkyl.

(11477 Exemplary Ernbodiment 6A. The compound of Exemplary Embodiment 1A, wherein R
18 -(CH2 )3~ 10 &-membered heterocycloalkyi}.

(34781 Exemplary Embodiment 7A. The compound of Exemplary Embodiment 64, wheremn
heterocycloalkyl is substituted with one or more halo, Ci-Cs alkyl, or -R*OR.

(34791 Exemplary Embodiment 8A. The compound of Exemplary Embodiment 64, wheremn n is
an integer selected from G or L.

(34807 Exemplary Embodiment 9A. The compound of Exemplary Embodiment 1A, wherein R!

18 ~{CH2 )w{C3-Cio cycloalkyl).
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[04811 Exemplary Embodiment 10A. The compound of Exemplary Embodiment 9A, wherein
the cycloalkyl is substituted with one or more halo, C1-Cs alkyl, or -R'OR’.

[0482] Exemplary Embodiment 11A. The compound of Exemplary Embodiment 1A, wherein Y
is Ce-Ciparyl.

(04831 Exemplary Embodiment 12A. The compound of Exemplary Embodiment 114, wherein
Y 18 phenyl.

(04841 Exemplary Embodiment 13A. The compound of Exemplary Embodiment 12A, wherein
the phenyl is substituted with one or more halo, C1-Cs alkyl, or -R'OR’.

(04851 Exemplary Embodiment 14A. The compound of Exemplary Embodiment 1A, selected

from

19



WO 2022/216971 PCT/US2022/023893

[0486] Exemplary Embodiment 15A. The compound of Exemplary Embodiment 14A, selecting
from

S-chloro-2-{4-({2-hydroxy-2-methylpropylamino)pyrido[3,4-dpyridazin-1-yDphenol;
S-chloro-2-(4-((2-methoxy-2-methvipropyhamino)pyridof3,4-dlpyridazin- 1 -ylphenol;
S-methoxy-2-{4-{{(2-methoxy-2-methylpropvhiamino)pyrido[3,4-dlpyridazin-1-yphenol;
2-{4-{(2~methoxy-2-methylpropylammo)pyrido]3,4-dipyridazin-1-yDh-5-

{triffuoromethoxy )phenol;

{8)-5~-chloro-2-{4-({tetrahydrofuran-3-yhamino)pyrido[ 3, 4-djpyridazin-1-yphenol;

{S)-5-chloro-2-(4-{{(3,3-difluorocyclopenty imethy Dammno)pyrido[3,4-djpyridazin- -y lphenol;
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{(R}-5-chloro-2-{4-({(3-fluorstetrahydrofuran-3-yvDmethyDamino)pyridof 3,4-dlpyridazin-1-
yliphenoi;

S-chloro-2-(4-({2-(methoxy-d3}-2-methylpropyhamino}pyrido|3 4-djpyridazin-1-vijphenol;
5-chloro-2-(4-({oxazol-4-ylimethy Jamino)pyrido] 3 4-djpyridazin-1-yljphenol; and
S-chloro-2-{(4-{({4-fluorobenzyllaminojpyrido| 3,4-djpyridazin-1-yphenol.

[0427] Exemplary Embodiment 16A. The compound of Exemplary Embodiment 134, selecting
from

S-chloro-2-{(4-((2-hydroxy-2-methylpropylamino)pyridof 3 4-djpyridazin-1-yhphenol;
S-methoxy-2-{4-{(2-methoxy-2-methylpropvhamino)pyrido[3,4-d]pyridazin-1-yphenol;
{8)-5-chloro-2-{4-{{tetrahvdrofuran-3-ylamino)pyrido[ 3,4-dlpyridazin-1-yphenol;
S-chloro-2-{4-({oxazol-4-yimethyJaminopyrido[3,4-djpyridazin-1-yl}phenol; and
S-chloro-2-(4-({4-tluorobenzyllamino)pyrido] 3,4-dlpyridazin-1-yljphenol.

[0488] Exemplary Embodiment 17A. A pharmaceutical composition comprising a compound of
Exemplary Embodiment 1A, and a pharmaceutically acceptable carrier.

[0489] Exeroplary Embodiroent 18A. A pharmaceutical composition comuprising a corupound of
Exemplary Embodiment 144, and a pharmaceutically acceptable carrter.

04907 Exemplary Embodiment 19A. A pharmaceutical composition comprising a compound of
Exemplary Embodiment 15A, and a pharmaceutically accepiable carrier.

(04911 Exeroplary Embodirnent 20A. A pharmaceutical composition comprising a compound of
Exemplary Embodiment 16A, and a pharmaceutically acceptable carrier.

FExemplary Fmbodiments B

(14921 Exemplary Embodiment 1B, A compound of Formula (I):

Rt N-N
K Sy
) 3

or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, sterecisomer, or tautomer
thereof, wherein:

Xis NR™, O, § or C(RR);

R¥*is hydrogen, C1-Cs alkyl, C1-Cs haloalkyl, C3-Cx cycloalkyl, 3- to 8-membered
heterocycloalkyl, Cs-Cio aryl, or 5- to 9-membered hetercaryl; or

R® cyclizes with R! to form a 3- to 8-membered heterocycloalkyl;
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R? is hydrogen or C1-Cs alkyl:

R is hydrogen or (1-Cs alkyl; or

R? and R®, together with the atoms to which they are attached, form a C3-Cs cycloalkyl;

Y s 5-Cg cyeloalkyl, 3- to 8-membered heterocycloalkyl, Cs-Cig aryl, or 5- o0 S-
membered heteroaryi, wherein the C3-Cg eycloalkyl, 3- to 8-membered heterocycloaikyl, Ce-Cio
aryl, or 5- to “-membered heteroaryl is optionally substituted with one or more C1-Cs alkyl, Cy-
Cs haloalkyl, C3-Cs cyeloalkyl, 3- to 8-membered heterocycloalkyl, Cs-Cio aryl, 5- o0 S-
membered heteroaryl, halo, cyano, -R*OR® -RINRI RS, -RISR®, -R*C(OIORS, -
RAC(OINERIRY, -RINRDICOIRE, -RIS(O)R?, -RIS(OINERHRY), -RINERISIO1(RY, -
RP(OYR ), or -RISFs;

Rlis Ci-Co alkyl, C1-Cs alkenyl, Co-Ce alkynyl, Ci-Ce haloalkyl, {(CH2)u-{C35-Cio
cycloalkyly, (CH2)o(3- to 8-membered heterocycloalkyl), -(CHa3p-{Cs-Cro aryl), -{CH2)u-(3- to
9-membered heteroaryl}, -RSR®, -RAC(OIOR®, -RICOIN(RTYRY), -RINRHCORE, -
RIS(OWR®, -RAISOMNRURE), -RAINRIS(OWRY, or -RP(ONR) wherein the C1-Cs alkyl, Co-
Cs alkenyl, C2-Cs alkynyl, C1-Cs baloalkyl, Cs-Ce cycloalkyl, 3- to 8-membered
heterocycloalkyl, Cs-Cip aryl, or 5~ to S-membered heteroaryl 15 optionally substituted with one
more halo, CN, C1-Cs alkyl, -R*OR’, -NRR®, an optionally substituted 3- to §-membered
heterocycloaikyl, an optionally substituted Co-Cro aryl, or an optionally substituted 5- to 9-
membered heteroaryl;

R? is hydrogen, halo, cyano, C1-Cs alkyl, Co-Cs alkenyl, Ca-Cs alkynyi, C3-Cs eycloalkyl,
3- to 8-membered heterocycloalkyl, Cs-Cio aryl, 5- to S-ruembered heteroaryl, -R*OR°, -RSR®, -
RIC(OYOR®, -RICIOWN(RTIRY), -RN(RTHIC(OIRE, -RIS(OYR’, -RIS(OYN(RURY, -
RINRISORRY, -RPIONRY, or -RUSFs, wherein the Ci-Cs alkyl, C-Cs alkenyl, or C5-Cs
alkynyi is optionally substituted with one or more C~Cg alkyl, halo, or €)-Cs haloalkyl;

R’ is hydrogen, halo, cyano, Ui-Ce alkyl, Co-C alkcenyl, C2-Cs alkynvi, Cs-Cs eycloalkyl,
3- to 8-membered heterocyeloalkyl, Ce-Cio aryl, 5- to S-mermbered hetercaryl, -R'OR”, -RSRE, -
RAC{OIOR®, -RACIOMNRNRY), -RAONRHCIORS, -RAS(OKR’, -RISIOWNRWRY, -
RIN(RS(OKRY, -RP(ONR ), or -R*SFs, wherein the T1-Cs alkyl, C2-Cs alkenyl, or C2-Cs
alkynyi is optionally substituted with one or more Ci-Cs alkyl, halo, or C1-Cs haloalkyl; or

R? and R°, together with the atoms to which they are attached, form a Cs-Cs cycloalkyl, 3-

to 8-membered heterocycloalkyl, Us-Cio aryl, or 5- to 9-membered heteroaryl, wheremn the Ci-Cq
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cycloalkyl, 3- to 8-membered heterocycloalkyl, Cs-Cig arvl, or 5- to 9-membered hetercaryl is
optionally substituted with one or more R™;

R* is hydrogen, deuterium, C;-Ce alkyl, halo or C1-Cs haloalkyl;

R* is a bond, C1-Ce alkyl, C:-Cs alkenvi, or Co-Cs alkynyl;

R%is hydrogen, C-Ce alkyl, €1-Ce haloalkyl, Cs-Cs eycloalkyl, 3- to 8-membered
heterocycloalkyl, Ce-Cio aryl, or 5- to 9-membered hetercaryl, wherein the alkyl is optionaily
substituted with one or more D

R® is hydrogen, C1-Ce alkyl, C1-Cs haloalkyl, C:-Cs cycloalkyl, 3- to 8-membered
heterocycloalkyl, Cs-Cio aryl, or 5- to 9-membered hetercaryl;

R is hydrogen, C1-Ce alkyl, C1-Cs haloalkyl, C3-Cy eycloalkyl, 3- to 8-membered
heterocycloalkyl, Cs-Cio aryl, or 5- to 9-membered hetercaryl;

R¥is hydrogen, Ci-Cs alkyl, Ci-Ce haloalkyl, C5-Cs cycloalkyl, 3- to 8-membered
heterocycloaikyl, Cs-Cio aryl, or 5- to 9-membered hetercaryl; or

R’ and R®, together with the atoms to which they are attached, form a 3- to 8-membered
heterocycloalkyl;

nis 0, 1,2, 3, or 4; and

tistorZ;
provided that R' is not C; or Cs alkyl substituted with morpholinyl.

(04931 Exeroplary Embodiroent 2B. A compound of Formula 1™

Rt N—N

\xwv
2 3 .,
OBy,

or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, sterecisomer, or tautomer
thereof, wherein:

Xis N{R%, O, S or C(R"}KR");

R® is hydrogen, C1-Cs alkyl, C1-Ce haloalkyl, C3-Ca cycloalkyl, 3- to 8-membered
heterocycloalkyl, Ce-Cio aryl, or 5- to 9-membered hetercaryl; or

R cyclizes with R to form a 3- to §-membered heterocycloalkyl:

R? is hydrogen or C:1-Cs alkyl;

R® is hydrogen or Ci-Cs alkyl; or

R? and R®, together with the atoms to which they are attached, form a Ca-Cs cycloalkyl;
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Y is Ci-Cg cycloalkyl, 3- to 8-membered heterocycloalkyi, Ce-Cio aryl, or 5- 10 9-
membered heteroaryl, wherein the (-Cs cycloalkyl, 3- to 8-membered heterocycloalkyl, Cs-Cio
arvl, or 5- to 9-membered heteroaryl is optionally substituted with one or more C1-Cs alkyl, Ci-
(s haloalkyl Ca-Cx cycloalkyl 3- to 8-membered heterocycloalkyl, Cs-Cio arvi, 5- 10 9-
membered heteroaryl, halo, cyane, -R'OR’, -RIN(RWRY, -R*SR®, -RIC(OYOR®, -
RICIOINERTYRY), -RNERIC(OIR?, -RIS(O)RY, -RIS(OINRIR®), RNRIS(ORRY), -
RYP(OYR):, or -RISFs,

R is C1-Cs alkyl, C2-Cs alkenyl, C2-Cs atkynyl, Ci-Ce haloalkyl, -(CHw(Ca-Cio
cycloallyl), ~(CH)w(Cs-Cro aryl), ~(CH2)u-(3- to §-membered heterocycloalkyl), or -{(CH: (5~
to 9-membered heteroaryl), -R*SR®, -RUC(OIOR®, -RICIOWRNRY), -RINRNC(OIRE, -
RIS(ONR’, -RISCOWN(RHRY), RONRDS(OWRY), or -RAP(OYR)2, wherein the C1-Cs alkyl, Co-
Cs alkenyl, C7-Ce alkynyl, C1-Cs haloallyl, (3-Cs cyeloalkyl, 3- to 8-membered
heterocycloalkyl, Cs-Cio aryl, or 5- to 9-membered heteroaryl i1s optionally substituted with one
more halo, ON, C1-Cs alkyl, -NRR®, -R*OR5, an optionally substituted 3- to 8-membered
heterocycloalkyl, an optionally substituted Ce-Cro aryl, or an optiovally substituted 5- to -
membered heteroaryl;

R? and R?, together with the atoms to which they are attached, form a Ca-Cs cycloalkyl, 3-
to 8-membered heterocycloalkyl, Cs-Cio arvl, or 5- to 9-membered hetercaryl, wherein the Cs-Cy
cycloalkyl, 3- to 8-membered heterocycloalkyl, Ce-Cio aryl, or 5- to 9-membered heteroaryl is
optionally substituted with one or more R,

R* is hydrogen, deuterium, Ci-Cs alkyl, halo or €-Ce haloalkyl;

R* s a bond, Ci-Ce alkyl, Cr-Tg alkenyl, or $r-Cs allynyl;

R’ 15 hydrogen, C1-Cs alkyl, C1-Co haloalkyl, T5-Cs cycloalkyl, 3- to 8-membered
heterocycloallyl, Cs-Cio aryl, or 5~ to 3-membered heteroaryl, wherein the alkvl s optionally
substituted with one or more I;

R® is hydrogen, C1-Co alkyl, C1-Cs haloalkyl, Cs-Cs cycloalkyl, 3- to 8-membered
heterocycloatkyl, Cs-Cig aryl, or 3- to 9-membered heteroaryl;

R’ is hydrogen, C1-Cs alkyl, C1-Cs haloalkyl, Cs-Cs eycloalkyl, 3- to 8-membered
heterocycloalkyl, Cs-Cio aryl, or 3- to 9-membered hetercaryi;

R¥is hydrogen, C1-Ce alkyl, 1-Cs haloalkyl, C:-Cs eycloalkyl, 3- to 8-membered

~

heterocycloaikyl, Cs-Cig aryl, or 5- to 9-membered hetercaryl; or
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R”and R®, together with the atoms to which they are attached, form a 3- to 8-membered
heterocycloatkyl;

nis 0, 1,2, 3, ord; and

tis 1 or2;
provided that R' is not Cz or Cs alky! substituted with morpholinyl.
[0494] Exemplary Emnbodiment 3B. A compound of Formula 7

Rl N-N
X -y

2 3 as
RERT

or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, sterecisomer, or tavtomer
thereof, whersin:

Xis N(R%, O, S or C(R™HR®);

R* 15 hydrogen, C1-Cs alkyl, Ci-Cs haloalkyl, C3-Cs cycloalkyi, 3- to &-membered
heterocycloalkyl, Cs-Cio aryl, or 5- to 3-membered heteroaryl, or

R® ¢yclizes with R to form a 3- to B-membered heterocycloalkyl;

R? is hydrogen or Ci-Cos alkyl;

R is hydrogen or T1-Cs alkyl; or

RY and R°, together with the atoms to which they are attached, form a C3-Cs cycloalkyl;

Y s O5-Cg cyeloalkyl, 3- to 8-membered heterocycloalkyl, Cs-Cig aryl, or 5-f0 S-
membered heteroaryl, wherein the C3-Cy cycloalkyl, 3- to 8-membered heterocveloalkyl, Ts-Cip
aryl, or 5- to 9-membered hetercaryl is optionally substituted with one or more C-Ce alkyl, Cy-
Cs haloalkyl, C3-Cs cyeloalkyl, 3- to 8-membered heterocycloalkyl, Cs-Cio aryl, 5- to 9-
membered heteroaryl, halo, cyano, -R*OR®, -RINRINRE), -RISR®, -R*C(OIOR®, -
RECOINERDRY, -RINRICIOIR®, -RIS(OWR’, -RIS(O)NRNR®), RN(RIS(OWRY, -
R*P(ONR),, or -R*SFs.

RYis Ci-Co alkyl, C2-Cs alkenyl, Co-Ce alkynyl, Ci-Ce haloalkyl, CH )u-{Cs-Cio
cycloatkyly, -{CH2u(Ce-Cie aryl), -(CH2)a~(3- to 8-membered heterocycloalkyl), or -(CHz)u-(5-
to S-membered heteroaryl), -R*SRE, -RAC(OYOR®, -RICIOIN(RYRY), -RINRHYC(OIRE, -
RISOWR®, -RIS(ONWNRRE), RINERIS(O1RY, or -R*PIOYR ), wherein the C1-Cs alkyl, Ca-
Cs atkenyl, Co-Cs alkynyl, C1-Cs haloalkyl, C3-Cy cycloalkyl, 3- to 8-membered

heterocycloalkyl, Cs-Cio aryl, or 5- to 3-membered heteroaryl 15 optionally substituted with one
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more halo, ON, C1-Cg alkyl, -NRR® -R*OR’, an optionally substituted 3- to 8-membered
heterocycloaikyl, an optionally substituted Cs-Cio arvl, or an optionally substituted 5- to 9-
membered heteroaryl;

R’ is hydrogen, halo, cyane, C1-Ce alkyl, C2-Ce alkenyl, C2-Cs atkynyl, C1-Cs cyeloalkyl,
3- to 8-membered heterocycloalkyl, Ce-Cio aryl, 5- to 9-membered heteroaryl, -R*OR”, -R*SR®, -
RIC(OYOR®, -RAC(OINERHRY), -RINRHCOIRS, -RIS(ONR, -RIS(OWNRHRY,
RINRIS(O)RY, -RIP(OY}R ), or -R*SFs, wherein the Ci-Cs alkyl, C2-Cs alkenyl, or Co-Cs
alkynyl, 15 optionally substituted with one or more C1-Cs alkyl, halo, or C1-Cs haloalkyl;

R? is hydrogen, halo, eyano, Ci-Ce alkyl, C2-Cs alkenyl, C2-Ce alkynyl, C3-Cx cycloalkyl,
3- to §-membered heterocycloalkyl, Ce-Cio aryl, 5- to 9-membered hetercaryl, -R*OR5, -RSR®, -
RIC(O)OR®, -RACIOINRRY), -RNRDICIOIRE, -RIS(O)R?, -RIS(CHNERURSY,
RIN(RNISIORRY, -RP(OYRY, or -R*SFs, wherein the C1-Ce alkyl, C2-Cs alkenyl, or C2-Cs
alkynyl, s optionally substituted with one or more C1-Cs alkyl, halo, or Ci-Cs haloalkyl;

R* 15 a bond, C-Ce alkyl, Co-Cs alkenyl, or C2-Cs alkynyl, wherein R* can only be a bond
with -R*OR”;

R31s hydrogen, C-Cs alkyl, Ci-C haloalkyl, C5-Cs cycloalkyl, 3- to 8-membered
heterocycloalkyl, Cs-Cio aryl, or 5- to 9-mernbered hetercaryl, wherein the alky! is optionally
substituted with one or more 13,

R® is hydrogen, Ci-Cs alkyl, Ci-Ce haloalkyl, Ca-Cs cyeloalkyl, 3- to 8-membered
heterocycloalkyl, Cs-Cio aryl, or 5- to 3-membered heteroaryl,

R’ is hydrogen, Ci-Cs alkyl, Ci-Ce haloalkyl, Ca-Cs cveloalkyl, 3- to S-membered
heterocycloalkyl, Cs-Cio aryl, or 5- to S-membered heteroaryl,

R¥1s hydrogen, C1-Cs alkyl, C1-Ce haloalkyl, T5-Cs cycloalkyl, 3- to 8-membered
heterocycloailkyl, Cs-Cio aryl, or 5- to S-membered heteroaryl; or

R’ and R®, together with the atoms to which they are attached, form a 3- to 8-membered
heterocycloalkyl;

nis G, 1,2, 3, or 4; and

tislor2;
provided that R' is not s or Cs alkyl substituted with morpholinyl.

(04951 Exemplary Embodiment 4B. A compound of Formula I
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! -3

HN— Sy
/»}
R® R (mp,

or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, sterecisomer, or tautomer
thereof, wherein:

Y 18 C5-Cs eyeloalkyl, 3- to 8-membered heterocycloalkyl, Ce-Cip aryl, or 5- 10 9-
membered hetercaryi, wherein the Cs-Cp cvcloalkyl, 3- to 8-membered heterocycloalkyl, Co-Cio
aryl, or 5- to 9-membered heteroaryl 1s optionally substituted with one or more C1-Cs alkyl, Ci-
Cs haloalleyl, Ca-Cs eycloalkyl, 3- to 8~-membered heterocycloalkyl, Ce~Cio aryl, 5- 1o -
membered heteroaryl, halo, eyano, -RYOR, -RINER RS, -R*SRC, -RIC(OYORS, -
REC(OINRHRY), -RINRDICIOIRE, -RISORR®, -RIS{OMNRHRY), -RINRDISIORRY, -
RPOUR Y, or -RISFs,

Rlis C4-Co alleyl, $r-C alkenyl, Co-Cs alkynyl, Ci-Co haloalleyl, -CHa pp-(C3-Cio
cycloatkyly, -(CHu)a-{Cs-Cio aryl), «(CHu3n-(3- to 8-membered heterocycloalkyly, or ~(CH; 3-(5-
to S-membered heteroaryl), -RSR®, -R*C{OIOR", -RACIOINRHRY, -RNRHIC(ORE, -
RAS(ONR’, -RIS(OWNRHMRY), -RINERDISIOWRY), or -RPIONR ) wherein the C-Cs alkyl, Co-
Cs alkenyl, C:-Cs alkynyl, C1-Cs haloalkyl, Ts-Cs cyeloalkyl, 3- to 8-membered
heterocycloailkyl, Cs-Cio aryl, or 5~ to 9-membered heteroaryl 1s optionally substituted with one
more halo, CN, {1-Cs alkyl, -NRR®, -R*OR’, an optionally substituted 3- to 8-membered
heterocycloalkyl, an optionally substitited Co-Cio aryl, or an optionally substituted 5- to 9-
membered heteroaryl;

R? is hydrogen, halo, cyano, C1-Cs alkyl, C2-Cs alkenyl, C2-Ce alkynyl, C3-Cs cycloalkyl,
3- to 8-membered heterocycloalkyl, Ce-Cip aryl, 5- to 9-membered heteroaryl, -R*OR® -RISR®, -
RIC(OYOR®, -RACOINRNRY), -RINRDIC(OIR?, -RIS(O)R’, -RIS(O)N(RTYR), -
REN(RNSORERY, -RIP(O)RY,, or -R*SFs, wherein the C1-Ce alkyl, C2-Cs alkenyl, or C2-Cs
alkynyi is optionally substituted with one or more C-Cs alleyl, halo, or €1-Cs haloalkyl;

R’ is hydrogen, halo, cyano, Ci-Cs alkyl, C>-Cs alkenyl, C2-Cs alkynyl, C3-Cs cycloalkyl,
3- to 8-membered heterocycloalkyl, Cs-Cio aryl, 5- to 9-membered heteroaryl, -R*OR, -RSR®, -
REC(OYORS, -RACIOWNRNRY, -RINERNDNC(OIR®, -RIS(OKR?, -RIS(OWN(RHRY), -
RINRDS(ORY), -RP(ONR ), or -R*SFs, wherein the 1-Cs alkyl, C2-Cs alkenyl, or €2-Cs

alkynyl is optionally substituted with one or more Ci-Ce alkyl, halo, or C1-Cs haloalkyl; or

127



WO 2022/216971 PCT/US2022/023893

R? and R, together with the atoms to which they are attached, form a C3-Cs cycloalkyl, 3-
to 8-membered heterocycloalkyl, Ce-Cio aryl, or 5- to 9-membered heteroaryl, wherein the Cs-Ce
cycloalkyl, 3- to 8-membered heterocycloalkyl, Cs-Cig aryl, or 5- to 9-membered hetercaryl is
optionally substituted with one or more R™,

R* is hydrogen, deuterium, C-Cs alkyl, halo or Ci-Cs haloaliyl;

R* is a bond, Ci-Cs alkyl, C2-Ce alkenyl, or C2-Cs alkynyl;

R%is hydrogen, Ci-Ce alkyl, C1-Cs haloalkyl, Cs-Cy cycloalkyl, 3- to 8-membered
heterocycloalkyl, Cs-Cio aryl, or 5- to 9-membered hetercaryl, wheremn the alkyl is optionally
substituted with one or more 1;

RS is hydrogen, C1-Ce alkyl, C1-Cs haloalkyl, C3-Cy eycloalkyl, 3- to 8-membered
heterocycloalkyl, Cs-Cio aryl, or 5- to 9-membered hetercaryl;

R’ is hydrogen, C1-Ce alkyl, C1-Cs haloalkyl, Cs-Cs cycloalkyl, 3- to 8-membered
heterocycloalkyl, Cs-Cio aryl, or 5- to 9-membered hetercaryl;

R¥is hydrogen, C1-Cs alkyl, Ci-Ce haloalkyl, C5-Cs cycloalkyl, 3- to 8-membered
heterocycloalkyl, Cs-Cio arvl, or 3- to 9-mermbered hetercaryl; or

R7and R, together with the atoms to which they are attached, form a 3- to 8-membered
heterocveloalkyl;

nis 0, 1,2, 3 ord; and

tistor2;
provided that R is not Cy or Cs alkyl substituted with morpholinyl.

[0496] Exemplary Embodiment 5B, The compound of Exemplary Embodiment 1B, wheremn:

Xis N(R% or O,

R* g hydrogen or C1-Cs alkyl;

Y 18 3- to B-membered heterocycloalkyl, Ce-Ciro aryl, or 5~ to 9-membered heteroary,
wherein the 3~ to 8-membered heterocycloalkyl, Ce-Cio aryl, or 5- to S-membered heteroaryiis
optionally substituted with one or more Ci-Cs alkyl, Ci-Cs haloalkyl, Ts-Cr cyvcloalkyl, halo,
cyano, -RAOR’, -RSR®, or -R*SFs;

R'is C1-Cs alkyl, C1-Cs haloalkyl, -(CH2-(C3-Cio eycloalkyl), -(CH2)u(3- to &-
membered heterccycloalkyl}, (CHa-{Co-Cro aryl), or -{CHu (8- to S-membered heteroaryl)

wherein the C1-Cs atkyl, C1-Cs haloalkyl, C5-Cg cycloalkyl, 3- to 8-membered heterocycloaikyl,
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Cs-Cio aryl, or 5- to 9-membered heteroarvl is optionally substituted with one more halo, UN,
4-Cs alkyl, or -R'ORY;

R? is hydrogen or C:-Cs alky! optionally substituted with one or more halo;

R’ is hydrogen or C;-Ce alkyl optionally substituted with one or more halo; or

R?* and R, together with the atoms to which they are attached, form a C3-Cs cycloalkyl,
Cs-Cro aryl, or 5- to 9-membered heteroaryl, wherein the Ca-Cag cycloalkyl, Ce-Cio arvl, or 5-to
9-membered heteroaryl is optionally substituted with one or more R*";

R* is halo;

R* is a bond or C1-Ce alkyl;

R3is hydrogen, Ci-Cs alkyl, or C1-Cs haloalkyl, wherein the alkyi is optionally substituted
with one or more D; and

nisQ, 1,2, 3, ord;

provided that R} is not C; or Cs alky! substituted with morpholinyl.
(0497} Exemplary Erobodiment 6B. The compound of any one of the preceding Exemplary
Ermbodiments, wherein X1s N(R® or 0.
[0498] Exemplary Embodiment 7B. The corpound of any one of the preceding Exeroplary
Embodiments, wherein X 1s NH.
(34991 Exemplary Embodiment 8B. The compound of any one of the preceding Exemplary
Embodiments, wherein Y 1s 3- to §-memnbered heterocycloalkyl, Cs-Cip aryl, or 5-t0 9-
membered hetercaryl, wheren the 3- to §-mernbered heterocycloalkyl, Cs-Cio aryl, or 5-t0 9-
membered heteroaryl is optionally substituted with one or more C-Ce alkyl, C-Ce haloalkyl, Cs-
Cs eycloalkyl, halo, cyano, or -RYOR’.
(O30 Exemplary Embodiment SB. The compound of any one of the preceding Exemplary
Embodiments, wherein Y is piperidinyl or phenyi, wherein the piperidinyl or phenyl 1s
substituted with one or more {-Ce allyl, C-Cs haloalkyl, Ci-Cs cycloalkyl, halo, cyano, or -
R'OR’.
[63031] Exemplary Embodirment 10B. The compound of any one of the preceding Exemplary

/
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[0502] Exemplary Embodiment 118. The compound of any one of the preceding Exemplary
Embodiments, wherein R* is hydrogen or C1-Cg atkyl.

(35031 Exemplary Embodiment 12B. The compound of any one of the preceding Exemplary
Embodiments, wherein R? is hydrogen or C1-Ce alkyl.

(05041 Exemplary Embodiment 13B. The compound of any one of the preceding Exemplary
Frobodiments, wherein R? and RY, together with the atoms to which they are attached, form a Cs-
Cy cyeloalkyl, Cs-Cio arvl, or 5- to 9-membered hetercaryl, wherein the Cs-Cy cycloalkyl, Cs-Cio
aryl, or 3- to 9-membered heteroaryl is optionally substituted with one or more R*,

13505] Exemplary Embodiment 14B. The compound of any one of the preceding Exerplary
Embodiments, wherein R* is hydrogen ot halo.

{35061 Exemplary Embodiment 15B. The corapound of any one of the preceding Exemplary

Embodiments, wherein R? and R, together with the atoms to which they are attached, form

{f;sai?}@,c @ @ U @S 0@ O @\ W

[O308] Exernplary Embodiroent 168, The compound of any one of the preceding Exemplary
Embodiments, wherein R 15 C1-Cs alkyl, C2-Cs alkenyl, or C2-Cs alkynyl, wherein the Ci-Cs

alkyl, C2-Cs alkenyl, or C2-Cs alkynyl is optionally substituted with one more halo, -R*OR”, an
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optionally substituted 3- to 8-membered heterocycloalkyi, an optionally substituted Cs-Cig aryl,
or an opticnally substituted 5- to 9-membered heteroaryl.

[0509] Exemplary Embodiment 178. The compound of any one of the preceding Exemplary
Embodiments, wherein R’ is 3- to 8-membered heterocycloalky! optionally substituted with one
more halo, -R*OR’, an optionally substituted 3- to 8-membered heterocycloalkyl, an optionally
substituted Cs-Cio aryl, or an optionally substituted 5- to 9-membered heteroaryl.

[0510] Exemplary Embodiment 188, The compound of any one of the preceding Exemplary
Embodiments, wherein R’ is 5- to 9-membered heteroaryl optionally substituted with one more
halo, -R*OR’®, an optionally substituted 3- to 8-membered heterocycloalkyl, an optionally
substituted Cs-Cio aryl, or an optionally substituted 5- to 9-membered heteroaryl.

[0511] Exemplary Embodiment 198, The compound of any one of the preceding Exemplary

O 0 O Q@ o
Frobodiments, wherein R! is ) R >’i 4&, >y

Q”;«% l& N L&h\‘kf
Hoh OF5 . HO ;?Mg

[0312] Exemplary Embodiment 20B. The compound of any one of the preceding Exemplary
Embodiments, wherein R is a bond, C1-Cs alkyl, C2-Ts alkenyl, or C2-Ce alkynyl.

[0313] Exemplary Embodiment 21B. The compound of any one of the preceding Exemplary
Embodiments, wherein R’ is hydrogen or C-Ce alkyl.

[06514] Exemplary Embodiment 22B. The compound of any one of the preceding Exemplary
Embodiments, wherein R® is hydrogen or C1-Cs alkyl.

[(515] Exemplary Embodiment 23B. The compound of any one of the preceding Exemplary

Embodiments, wheremnis 0, 1, or 2.
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[0516] Exemplary Embodiment 248. The compound of any one of the preceding Exemplary

Erubodiments, wherein R! is not \Xl or )I——» .

10517} Exemplary Erobodiment 25B. The compound of any one of the preceding Exerplary
Ermbodiments, wherein the compound 1s of formula (H1-f), (H-g), (IF-h), (-1}, or (I1-1):

R! N—N

2a .
(T,
or a pharmaceutically acceptable sali, solvate, clathrate, hydrate, sterecisomer, or tautomer

thereof.

[0318] Exemplary Embodiment 26B. The compound of any one of the preceding Exemplary
Embodimenis, wherein the compound 1s selecied from the compounds of Table T or Table 2, or a
pharmaceutically accepiable salt, solvate, clathrate, hydrate, sterecisomer, or tautomer thereof.
[0519] Exemplary Embodiment 278. A pharmaceutical composition comprising the compound
of any one of the preceding Exemplary Embodiments and one or more pharmaceutically
acceptable carriers.

[6520] Exemplary Embodiment 288. A method of modulating NLRP3, the method comprising
administering to the subject a compound of any one of Exemplary Embodiments 1B-26B, or a
pharmaceutical composition of Exemplary Embodiment 27B.

[0521] Exemplary Embodiment 29B. A method of treating or preventing a disease or disorder,
the method comprising administering to the subject a compound of any one of Exemplary

Embodiments 18B-26B, or a pharmaceutical composition of Exemplary Embodiment 278
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(05221 Exemplary Embodiment 30B. The compound of any one of Exemplary Embodiments 1B-
268, or a pharmaceutical composition of Exemplary Embodiment 278, for use in treating or
preventing a disease or disorder.

[6523] Exemplary Embodiment 31B. Use of the compound of any one of Exemplary
Embodiments 1B-26B, in the manufacture of a medicament, for the treatment or prevention of a
disease or disorder.

[0524] Exemplary Embodiment 32B. Use of the compound of any one of Exemplary
Embodiments 1B-26B for the treatment or prevention of a disease or disorder.

(05251 Exemplary Embodiment 33B. The method, compound, or use of any one of Exemplary
Embodiments 28B-328, wherein the disease or disorder 15 an NLRP3-related disease or disorder.
[0526] Exemplary Embodiment 348, The method, compound, or use of any one of Exemplary
Embodiments 28B-33B, wherein the subject is a human

[0327] Exemplary Embodiment 358, The method, compound, or use of any one of Exemplary
Embodiments 28B-348, wherein the disease or disorder 15 imflammation, an auto-munune
disease, a cancer, an infection, a disease or disorder of the central nervous system, a metabolic
disease, a cardiovascular disease, a respiratory disease, a kidney disease, a liver disease, an
ocular disease, a skin disease, a lymphatic disease, a rtheumatic disease, a psychological disease,
graft versus host disease, allodynia, or an NLRP3-related disease.

[G328] Exeroplary Embodiroent 368, The method, compound, or use of Exernplary Embodimnent
358, wherein the disease or disorder of the central nervous system is Parkinson’s disease,
Alzheimer’s disease, traumatic bran injury, spinal cord mjury, amyotrophic lateral sclerosis, or
multiple sclerosis

[0329] Exemplary Embodiment 37B. The method, compound, or use of claim 358, wherein the
kidney disease 1s an acute kidney disease, a chronic kidney disease, or a rare kidney disease.
(033} Exemplary Embodiment 38B. The method, compound, or use of claim 358, wherein the
skin disease 1s psoriasis, hidrademitis suppurativa (HS), or atopic dermatitis.

[0331] Exemplary Embodiment 39B. The method, compound, or use of Exemplary Embodiment
358, wherein the rheumatic diseass 1s dermatomyositis, Stll's disease, or juvenile idiopathic

arthritis,

—
(%]
(]



WO 2022/216971 PCT/US2022/023893

(05321 Exemplary Embodiment 40B. The method, compound, or use of Exemplary Embodiment
358, wherein the NLRP3-related disease is in a subject that has been determined to carry a
germling or somatic non-silent mutation in NLRP3.

[6533] Exemplary Embodiment 418. The method, compound, or use of Exemplary Embodiment
408, wherein the NLRP3-related disease 1s in a subject that has been determined to carry a
germline or somatic non-silent mutation in NLRP3 1s cryopyrin-associated autoinflammatory
syndrome.

[0534] Exemplary Emabodiment 42B. The method, compound, or use of Exemplary Embodiment
35B, wherein the cryopyrin-associated automnflammatory syndrome is fanmulial cold
autoinflammatory syndrome, Muckle-Wells syndrome, or neonatal onset multisystem

mflammatory disease.

EXAMPLES
[0535] For exemplary purpose, neutral compounds of Formula () are synthesized and tested in
the examples. Tt is vonderstood that the veutral compounds of Formula (I} may be converted to
the correspounding pharmaceutically acceptable salis of the compounds using routine technigues
m the art {e.g., by saporufication of an ester to the carboxylic acid sali, or by hydrolyzing an
amide to form a corresponding carboxylic acid and then converting the carboxylic acid to a
carboxylic acid salt).
35361 Nuclear magnetic resonance {(NMR) spectra were recorded at 400 MHz as stated and at
300.3 K unless otherwise stated; the chemical shifts {3} are reported in parts per million {(ppm}.
Spectra were recorded using a Bruker Avance 400mstrument with 8, 16 or 32 scans.
(65371 LC-MS chromatograms and spectra were recorded using a Shimadzu LCMS-2020.
Injection volumes were 0.7 — 8.0 ul and the flow rates were typically 0.8 or 1.2 ml/mm,
Detection methods were diode array (DAD) or evaporative hight scattering (ELSD) as well as
positive 100 electrospray ionisation. MS range was 100 - 1600 Ba. Solvents were gradients of
water and acetoniirile both containing a modifier (typically 0.01 ~ 0.04 %) such as trifluoroacetic
acid or ammonium carbonate.

[G538] Abbreviations:

DMF N, N-dimethylformamide
DMSO dimethvisulfoxide
dppf 1,1-bis(diphenyiphosphino)ferrocene
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ESI electrospray ionisation

EtQOAc or EA ethyl acetate

EtOH ethanol

h hour{s)

HPLC high-performance hquid chromatography
LCMS Liguid Chromatography - Mass Spectrometry
MeCN or ACN acetonitrile

min minute(s}

mw microwave

Wz mass/charge

PE petroleum ether

prep-HPLC preparative high-performance hiquid chromatography
tt room temperature

Y vield

(05391 A suitable general route for the preparation of a compound of the application can be

described using protocol A in Scheme 2 herein.

Scheme 2
o Q N
N N RUN N,
H \ri N NaGly | “ﬁ\
L S | N e .
RE_“ H T ‘/kca OMF, MW N g
P
P Step 1 N~
§ [H [H]
Pd{dppfiCl,
iv /Lv’\\\!
Na,C04 i R
dioxane/H,0 ~F
Formuia }
Step 2 where R’ reprosents substituents of Y

35401 Step 1 involves an SxAr reaction between an anine (i) and an aryl dichloride (i), to provide
the target chloroaryl intermediate (i), Step 2 mvolves cross-coupling between intermediate (i}
and the desired boronic acids or boronates iv to generate the desired compound of Formulda L
Amines §, aryl dichlorides i and boronic acids or boronates v are etther commercially avatlable
or known in the chemical literature, unless otherwise indicated.

[06541] A suitable general route for the preparation of a compound of the application 13 also

described using protocol B in Scheme 3 herein.

ot
[
o
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Scheme 3
Cl X
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ix X Formuia

where Y is sub with OH and halo
[0542] Step | involves opening commercially available 3 4-pynidinedicarboxylic acid anhydride
vi with a Gnignard reagent to obtain carboxylic acid vii. Step 2 features chlorination, then
condensation with hydrazine to furnish pyridazinol viii Step 3 then nvolves another chlorination
to furoish key mtermediate ix, which n turn may be engaged o step 4 as a an SNAr reaction with
an amine (1) to form azaphthalazines x. Step 5 then features a methyl ether deprotection then

provides the compound of Formula T

Example 1. Syanthesis of (8} 1-(d-chlorophenyl)-N-{{tetrahydrofuran-2-
yhmethyhpyrido[34-d]pyridazin-d-amine (Compound 1) and (8)-4-{4-chlorophenyl}-N-
{{tetrahydrofuran-2-yhmethyhpyrido[3,4-d]pyridazin-1-amine (Compound 3}

OH
i
c . /T HO \T] e
foo N g
S O N A
AP e L
; Pa{dpphiCl,, dioxane,
N"v/;» '\IﬁzCQg,DMF HQO,NESQCQ‘A
Step 1 Step 2
T
o S, NN,

H N
Nons, P “,N\\N ]1’;5
f : =

AP i
[ l/j\ it F gy
N\/;f" LN

Gl

+
=N
R
{‘\
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(05431 Step 1. Synthesis of (8)-i-chioro-N-{{tetrabydrofuran-2-ylimethyljpyvrido{ 3, 4-
dipyridazin-d-amine and {(S)-4-chloro-N-({tetrahydrofuran-2-yhmethvlpyridof 4 3-d fpyridazin-

{-amine
3
Ny </ sy NH H
C\Y{ N e \/‘NQN
i L I

i o] Lz
;m/)\ N2, 004, DMF | /\i)\m

~F i

N

[(544] Into 2 8 mL microwave tibe were added 1, 4-dichloropyrido{3,4-djpyrnidazine (2506 mg,
1.25 mmol, 1.00 equiv), 1-{(28)-oxolan-2-yljmethanamine {152 mg, 1.50 mmol, 1.20 equiv},
NeaCO: (397 mg, 3.75 mmol, 3.00 equiv) and DMF (2 m!). The final reaction mixture was
iradiated with microwave radiation for 30 min at 130 °C. Reaction progress was monitored by
LCMS. The reaction was then quenched by the addition of 20 mL of water. The resulting
solution was extracted with 3 x15 mL of ethy] acetate. The resulting mixture was concentrated
under vacuum. The residue was purified by silica gel column chromatography, eluting with
PE/EA (1:9} to afford (8)-1-chloro-N-{(tetrahydrofuran-2-yhmethypyrido[ 3,4-dlpyridazin-4-
anmune and (8)-4-chloro-N-{{tetrahydrofuran-2-ylymethylpyridof4,3-d]pvridazin-1-amine (150
mg, 45%, muxture of two isomers) as a vellow o1l LCMS (ES, m/z): RT=0.54 min,

m/z=2065 O{M+1}+

(03457 Step 2. Syuthesis of (8)-i-(4-chiorophenvl)-N-({tetrabydrofuran-2-ylmethvl) pyridof3,4-
dipyridazin-d-amine (Compound 1) and (S)-4-(4-chlovophenyl)-N-{retrabydrofiuran-2-
yimethylipyrido{3.4-d {pyridazin-l-amine (Compound 2)

OH
—0 oy
/B , \) Tia” \/ \©\ C / N (\\_/]n,,/N ,N{.N
14 I N I
Ci Pd{dppf}(’;iz dmxane AN N * ,;;L\I/ N
Hzo \332 ﬁ j I I X i
N 7 P ; N/

k\gf i
(35461 Into a & mL microwave tube purged and mamntained with an mert atmosphere of nitrogen,

C
was placed a mixture of (8)-1-chloro-N-{{tetrahydrofuran-2-ymethylpyridof3 4-dijpyridazin-4-
amine and {S)-4-chloro-N-{((tetrahydrofuran-2-ylymethvpyridof4,3-dipyridazin-1-amine {150
mg, C.56 mmol, 1.00 equiv}, p-chloro-benzeneboronic acid {106 mg, 0.68 mmol, 1.20 equiv},
Pd{dppHHCL (82.9 mg, 0.11 mmol, 0.20 equiv), Na:COs (180 mg, 1.70 mmol, 3.00 equiv),
dioxane (2.0 mL, 23.61 mmol, 41.7 equiv}, and Fh( (0.4 mL, 22 20 mmol, 39.2 equiv}. The

137
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resulting solution was stirred for 2 h at 80 °C in an o1l bath. Reaction progress was monitored by
LCMS. The resulting solution was extracted with 3x5 mb of ethy! acetate and the resulting
mixture was concentrated under vacuum. The residue was purified by silica gel column
chromatography, eluting with PE/EA (1:5} to afford {S)-1-(4-chlorophenyly-N-{{tetrahydrofuran-
2-ylimethyvpyrido{3,4-d|pyridazin-4-amine and {8)-4-{4-chlorophenyv}-N-({tetrahydrofuran-2-
viymethyDpyridof4,3-d]pyridazin-1-amine {160 mg, mixture of two tsomers) as a vellow solid.
The crude product (160 mg, purity=83.23%} was purified by prep-HPLC with the following
conditions (ZHSHIMADZU (HPLC-01)), Column: XBridge Prep OBD C18, 30%150 mm, Sum;
Mobile Phase A: Water (10 mmol/L NHyHCO:), Mobile Phase B: ACN; Flow rate: 60 mb/mun;
Gradient: 253% B t0 42% B in 8 min; Wave Length: 254/2200m. This resulted in Compound 1
{53.3 mg, 27%) as an off-white solid and Compound 2 (5.6 mg, 7.3%) as an off-white sohd.
Compound 1. LCMS (ES, m/z) RT=0.66 min, m/z=341 1[M+1}+ H NMR (400 MHz, DMSO-
ds36980(d, J=10Hz 1H),892(d, J=57Hz 1H), 821 { ]1=J2=5.7Hz 1H), 7.73 - 7.66
{m, 2H}, 7.66 - 7.59 {m, 3H), 4.28-4.25 (m, 1H)}, 3.87-3.82 (m, 1H), 3.80 -3.63 (m, 3H), 2.02-
1.97(m, 1H), 1.97 - 177 (m, 2H), 1.71-1.66 (m, 1H). Compound 2: LCMS (ES, m/z): RT=0.65
min, m/z=341.2[M+1}+ 'H NMR (400 MHz, DMSO-ds) 8§ 9.16 (5, 1H}, 9.01 (d, I = 5.6 Hz, 1H),
831(d, J=5306Hs IH)L, 00, H=1=587Hz IH),778-771 {m, ZH), 7.67 - 7.60 (m, 2H),
431 —4.20 (m, 1H), 3.84-3.81 (m, 1H), 3.77 - 3.61 (0, 3H), 207 - 1.77 (m, 3H), 1 74 - 1.61
{m, 1H).

Example 2. Synthesis of (R)-1-(4-chlorophenyl)-4-({tetrahydrofuran-2-
yhmethoxy)pyrido[3,4-d]pyridazine {Compound 3} and (R)}-4-(4-chlorophenyl}-1-
{{tetrahydrofuran-2-yhmethoxy)pyride[3,4-d]pyridazine (Compound 4}
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(03471 Step 1: Synthesis of (R)-1-chioro-4-({ietrahydrofuran-2-yiimethoxy)pyridof 3,4~
djpyridazine and (Rj-4-chlovo-i-((tetrahydrofuran-2-vimethoxy)pyridof4,3-djpyridazine

— O
; a S
’l\f O\./ Ty - =

[(4348] Into a SO mL 3-necked round-bottom flask, was placed (R)-(tetrahydrofuran-2-
viymethanol (61.3 mg, 0.60 mmol, 0.80 equiv), DMF (1.5 mL, 19.38 mmol, 25.9 equiv}, and
NaH (36.0 mg, 1.50 mmol, 2.00 equav, 60% 1n mineral). The resulting mixture was stitred for 1 h
at 0°C. This was followed by the addition of 1 4-dichloropyrido[3,4-dlpyridazine (150 mg, 0.75
mumol, 1.00 equiv) portionwise at 0 'C. The resulting solution was stirred for 2 hat 25°C.
Reaction progress was roomitored by LCMS. The reaction was then quenched by the addition of
5wk of water. The resulting solution was extracted with 3x5 moL. of ethyl acetate. The resulting
mixture was concentrated under vacuum. The residue was purified by silica gel column
chromatography, eluting with PE/EA {5:1} to afford {(R)-1-chloro-4-({tetrahydrofuran-2-
yvimethoxy pyrido3,4-djpyridazine and (Ry-4-chlore-1 -{{tetrahydrofuran-2-
ylymethoxy)pyridof4,3-dipyridazine (160 mg, 80%, mixture of two isomers) as a light vellow oil.
LUMS (ES, m/z): RT=0.60 min, m/z=266]M+1]".

[0349] Step 2: Svnihesis of (F)-1-(4-chiovophenyl)-4-({tetrabydrofuran-2-ylmethaxy jpyridof 3, 4-
dipyridazine (Compound 3) and (R)-4-{4-chiorophenyl)-i-((tetralydrofiran-2-
yimethoxyjpyrido{3, 4-djpyridazine (Compound 4)
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135507 Into a 10 mL sealed tube were added (R)-1-chloro-4-{(tetrahydrofuran-2-
vhmethoxy)pyrido[3,4-djpynidazine and (R)-4-chloro-1~({(tetrahydrofuran-2-

yhmethoxy pyridofd,3-djpynidazine (150 mg, 6.56 mmol, 1.00 equiv}, p-chloro-benzeneboronic
acid, {106 mg, 0.67 mmol, 1.20 equivy, PddppHCh (82.6 mg, 0 11 mmol, 0.20 equiv), NaxCOs
{119 mg, 1.13 mmol, 2.00 equiv}, dioxane (1.5 mE, 17.7 mmol, 31.4 equivy, and HoO (0.3 mi,
16.7 mmol, 29.5 equiv) at 25 T The resulting mixture was stirred for 2 h at 80 °C under nitrogen
aimosphere. Reaction progress was monitored by LCMS. The resubting solution was extracted
with 3x5 mL of ethyl acetate. The resulting mixture was concentrated under vacuum. The
residue was purified by stlica gel column chromatography, eluting with PE/EA (1.3} to afford
{R)-1-(4-chlorophenyl}-4-{(tetrahydrofuran-2-y Dmethoxypyrido{3 4-djpynidazine and (R)-4-(4-
chlorophenyly-1-((tetrahydrofuran-2-ylimethoxypyridof4,3-d|pyridazine (150 mg,
purity=78.30%, mixture of two isomers) as a light yellow oil. The crude product {150 mg,
purity=78.30%)} was purified by Prep-HPLC with the following conditions (2Z#SHIMADZU
{HPLC-01}): Column, XBridge Shield RP18 OBD, 30%150 mm, Sum; mobile phase, Water (10
mmol/L NHHCO: ) and ACN (hold 35% ACN in 12 nun); Detector, UV254/220 nm. This
resulted in Compound 3 (3.3 mg, 12%) as a white sohid and Compound 4 {75.8 mg, 39%} as a
white solid. Compound 3: LOMS (ES, nv/z): RT=1.57 min, nv/z=342{M+11". 'H NMR (400
MHz, DMSO-ds) 6 9.63 (d, J = 1.0 Hz, 1H), 9.08 (d, J = 5.7 Hz, 1H), 7.83 — 7.73 (m, 3H), 7.73 —
7.66 (m, 2H), 4.69-4.59 (m, 2H), 4.42-4.39 (m, 1H), 4.01-3.86 (m, 1H), 3.80 — 3.71 {m, 1H),
219 -206 (m, 1H), 2.06 — 1.79 {m, 3H). Compound 4. LCMS (ES, m/z}: RT=1.04 min,
m/z=342[M+11". 'H NMR (400 MHz, DMSO-ds) § 9.63-9.30 (m, 1H), 9.13-9.07(m, 1H), 8.12-
777 (m, 3E), 7.76 — 7.74 (m, 1H), 7.72-7.66{m, 1¥), 4.76 — 4.38 (m, 2H), 4.42-4.37 {m, 1H),
3.88-3.81 (m, 1H), 3.79-3.71 (m, 1H), 2.12-2.08 (m, 1H), 2.00-1.95 (m, 1H), 1.94 182 (m,
7H).
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Example 3. S5-chloro-2-(4-((Z-hydroxy-2-methyipropyljamineo)pyride{3.4-d|pyridazin-1-

yiiphenol {Compound 82)

Step 1: Synthesis of 1-({1-chlovopyridof3,4-d pyridazin-4-yl}amino)-2-methylpropan-2-0l
HO

"e %\/
G M. .
\T/ -.,N A?\/NHZ

‘ El /i o
Fj\ Na,CO5, DME, MW, 130°C
Nz

[0351] Into a 20 mL sealed tube were added 1,4-dichloropyridof3,4-dipyridazine {1.00 g, 5.60

mmol , 1.00 equiv}), T-amino-2Z-methyipropan-2-ol (0.42 g, 475 mmol, 0.95 equiv} DMF (10.00
mby and NaoCQOs (1.59 g, 15.00 mmol, 3.00 equiv} at room temperature. The final reaction
mixture was microwave irradiated for 30 min at 130 °C. The reaction was performed two
hundred times in paraliel. All of reaction solutions were then collected and filtered to remove
morganic salts. Then the filirate was concentrated to 160~200 mL under reduced pressure. The
residue was diluted in DCM (200 mL) and shaken in an ultrasonic bath for 10 min (dark brown
solids were precipitated in the solution), then petroleum ether (200 mL} was added. After stirring
for 20 min, the resulting mixture was diluted with another portion of petroleum ether (80 mL).
The precipitated solids were collected by filtration and the filter cake was then washed with
water {2 x 60 mL). The solids were collected and dried under vacuum. (If the undesired regio-
isomer 1s still detected by LC-MS and H-NMR, the solids will be dissolved again in DMF and
the above work up procedures were repeated). This resulted in 1-({1-chloropyrido[3,4-
dlpyridazin-4-yl}amino}-2-methylpropan-2-ol (103.0 g, vield: 40%;) as a yellow solid. LCMS
(LCMS, BST): RT= 0.83 min, m/z =253.0 [M + H]". 'H NMR (400 MHz, DMSO-ds) 5 9.83 (d, J
=1.0Hz, 1H), 9.06 (d, J= 5.6 Hz, 1H), 7.96 (t,.J = 6.0 Hz, 1H), 7.93 — 7.77 (m, 1¥), 4.82 (s,
1H), 3.64(d, /=59Hz 2H), 1.19 (s, 6H).

Step 2: Synrhesis of S~chloro~2-{4-{{2-hydroxy-2-methvipropyijanino)pyrido {3, 4-d [pvridazin-1-

Vijphenol (Compound 82)

//”'\\fN\Ef]/NQN ey %\/
ij’)\m Pd(dppfClyNa,COs,dioxane, HyO
P
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(05521 To a stirred sohution of 1-{{1-chloropyrido|3,4-dlpyridazin-4-vl}amino)-2-
methylpropan-2-ol (500 mg, 1.98 mmol, 1.00 equiv} and 4-chlore-2-hydroxyphenylboronic
acid (375 mg, 2.176 mmel, 1.10 equiv} in dioxane and HpO (5:1,8 mb) were added Pd{dppH)Ch
{275 mg, 0.376 mmol, 0.19 equiv} and Na:COs (426 mg, 4.019 mmol, 2.03 equiv) in portions at
room temperature. The resulting mixture was stirred for 1 b at 80 degrees C under mitrogen
atmosphere. The residue was purified by reverse flash chromatography with the following
conditions: column, C18 silica gel; mobile phase, MeOH in water, 30% gradient in 10 min;
detector, UV 254 nm to afford the crude product. Then the crude product was purified by Prep-
HPLC with the following conditions {Column: XSelect CSH Prep C18 OBD Columan, 19%250
mm, 3pm; Mobile Phase A: Water(10 mmol/L NH4HC(O3), Mobile Phase B: DCM: BEtOH=9:
1--HPLC; Flow rate: 25 mL/min; Gradient: 55% B to 55% B in 13 min, 53% B; Wave Length:
254 nm; RT W mind: 11.5; to afford S-chloro-2- {4-[(2-hydroxy-2-
methylpropylamine]pyrido{3,4-dipyridazin-1-y1} phenol (118.7 mg, 17.38%) as a yellow schd.
LOMS (ES, m/z): m/z =345.10 [M +H]". 'H NMR (400 MHz, DMSO-ds) & 10.25 (5, 1H), 9.80
(&, /=10Hz, 1H), 887 (d, J=5.6Hz, 1H), 7.84 {t, J= 5.9 Hz, 1), 7.39 — 7.25 (m, 2H), 7.03
{d, J="77Hz 2H), 5.07 {3, 1H}, 3.70(d, J= 5.8 Hz, 2H), 1.23 (5, 6H).

Example 4. Synthesis of S-chlovo-2-{4-((2-methoxy-2-methylpropyhamine)pyrido[3.4-
d]pyridazin-i-yliphenol (Compound 83)
Step 1: Synthesis of 1-chlore-N-{ 2-methaxy-2-methylpropylipyrido 3, 4-d [pyridozin-4-amine and

d-chioro-N-(2-methoxy-2-medivipropylipyrido {4, 3-djpyridazin-1-anine

-~ 0
0 !
N_ N,
G !/N\“N /I7L\/NH2 «f\waixNeN A I;E?
- /)\C| )\{7’5\ + . : ://"J\CE
P NayCls, DMF f ci E J
N

N N. =
[0553] Into a2 8 mL microwave sealed tube were added 1,4-dichloropyrido|3,4-d] pyridazine (200
mg, 1.00 mmel, 1.00 equiv), 2-methoxy-2-methylpropan-1-amine (103 mg, 1.00 mmol, 1.00
equivy, Na2CO3 (318 mg, 3.00 mmol, 3.00 equiv) and DMF (3.00 mL). The final reaction mixture
was 1rradiated with microwave radiation for 6.5 h at 130°C. Desired product could be detected by
LCMS. The resulting mixture was concentrated under reduced pressure. The residue was purified

by silica gel column chromatography, eluted with PE/EA{1: 1) to afford 1-chloro-N-{2-methoxy-
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2-methylpropyipyrido{3,4-dlpyridazin-4-amine and 4-chloro-N-{Z-methoxy-2-
methylpropypyrido{4 3-d]pyridazin-1-amine (180.0 mg, yield=67 5% mixture of two isomers)
as a yellow solid. LOMS (ES, m/z) RT=0.61 min, m/z=267[M+1]".

Step 2: Synthesis of 5-chioro-2-{4-{{2-methoxy-2-methvipropvljamino [pvridof3,4-d Jpyridazin-1-

yiiphenol {(compound 83)

QH H
o HO”B\E\
%\\/ 5 e
Pd{dpphiCly, Na G0,

dioxane, HO

105541 Into a 8 mbL sealed tube were added 1-chloro-N-{2-methoxy-2-methylpropylipyride3,4-
dlpyridazin-4-amine (140 mg, 0.52 mmol, 1.00 equiv), 4-chloro-2-hydroxyphenylboronic acid
{181 mg, 1.05 mmol, 2.00 equivy, Pd{dppHHC12 (76.8 mg, 0.10 mmol, 0.20 equiv), Na2CO3 (167
mg, 1.57 mmol, 3.00 equiv), Dioxane (2.00 mL) and H20 (0.30 mL). The resulting mixture was
stirred for Zh at 80°C under nitrogen atmosphere. Desired product could be detected by LCMS.
The resulting mixture was extracted with EA (3 x S mL). The combined organic layers were
washed with water (3 x 5 mL), dried over anhydrous MgSQO4. After filtration, the filirate was
concentrated under reduced pressure. The resulting mixture was concentrated under vacuum. The
residue was purified by silica gel column chromatography, eluted with PE/ EA (1:1) to afford S-
chloro-2-{4-[(2-methoxy-2-methylpropylammo]pyridof3,4-dlpyridazin-1-yl}phenol  and  5-
chloro-2-{4-[{2-methoxy-2-maethylpropyDamunopyridof 3, 4-djpynidazin-1-yl} phenol (68.0 mg,
purity = 85.00%, muixture of two somers) as a vellow o1l The crude product (68.0 mg, purtity =
85.00%, mixture of two 1somers) was purified by Prep-HPLC with the following conditions
{(2#SHIMADZU (HPLC-01)): Column, XBridge Shield RPI8 OBD Colomn, 30¥150 mm, Spro;
mobile phase, Water(10 momol/L, NHAHCO3) and ACN (35% ACN up to 45% mw 8§ nun);
Detector, UV254nm. This resulted in S-chlorp-2-{4-{(Z-methoxy-2-

methylpropyamine]pyrido[3.4-dipyridazin-1-y1} phenol (28.1 mg, yield = 14.9%) as a yellow
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sohid and S-chloro-2- {4-[{2-methoxy-2-methylpropyllamine]pyrido3,4-d]pvridazin-1 -y} phenol
{4.00 mg, yield = 2.12%}) as a yellow green solid.
S-chiore-2-{4-](Z-methoxy-2-methyipropylamins] pyrido|3,4-dipyridazin-1-yi} phenol
{compound 83}

LOMS (ES, nv/z): RT=0.65 min, m/z=359{M+1]". 'H NMR (400 MHz, DMSO-d6) § 10.23 (s,
1H)L,9.82 (s, 1H), 8.85(d, I=2.4Hz ,1H), 7.68-7.65(m, 1H}, 7.36-7.29%m, 2H}, 7.04-7.02 (m, ZH),
3.80(d, J = 6Hz, 2H}, 3.23(s, 3H), 1.24 (s, 6H).
S-chioro-2~{4-{(2-methoxy-2-methylpropyljamino] pyrido|3,4-dpyridazin-1-vi} phenal
LCMS (S, m/z): RT=1.23 min, m/z=359[M+1]7" 'H NMR (400 MHz, DMSO0-d6} § 10.28 (s,
1H), 893 (d, I=506Hz 1H), 885 (s,1H),836 (s ,1H), 740 (d, I =8.8Hz 2H), 7.06-7.04 {m, ZH),
3.77(d, Y= 06Hz, 2H), 3 22(s , 3H), 1.23 (s, GH).

Example 5. S-chioro-2-{4-({{{15}-3.3-difluorocyclopentylmethyl} amine)pyrido{3.4-
d]pyridazin-1-yllphenol ({Compound 91)
Step 10 I-chloro-N-{(3, 3-difluoracyclopeatvi)methyl Jpyvridof 3, 4-d Jpyridazin-4-amine

Na, GO, DMF MW

N

[O335] Into a 20mL pressure tank reactor were added 1-(3.3-difluorocyclopentylmethanammne
{300 mg, 2.22 muuol, 1.00 equiv), 1,4-dichloropyrido]3,4-dlpyridazine (444 mg, 2.22 mmol, 1.00
equiv), NaxCOs (707 mg, 6.66 mmol, 3.00 equuv), DMF {6.00 mL}. The resulting mixture was
nradiated with microwave radiation for 30 min at 130 °C. The reaction progress was monitored
by LCMS. The resulting mixture was filtered, the filter cake was washed with EtOAc (3 x SmbL).
The filtrate was concentrated under reduced pressure. The crude product was purified by Prep-
HPLC with the following conditions: Column: XBridge Prep Phenyl OBD Column, 19%250 mm,
Spm; Mobile Phase A Water (10 mmol/L NHyHCG:), Mobile Phase B: ACN; Flow rate: 25
mL/min; Gradient: 40% B to 55% B in 10 min, 55% B; Wave Length: 254 nm; RTH{min}: 9.
This result in 1-chloro-N-{(3,3-diftuorocyclopentylimethyiipyrido] 3, 4-djpynidazin-4-amine

{150mg, yield=22.62%) as a yellow solid. LCMS: (ES, m/z): RT=0.791 min, m/z=299.0[M+11".
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'H NMR (400 MHz, DMSO-ds) § 9.75 (s, 1H), 9.06 (d, J = 5.6 Hz, 1H), 8.23 (t, J = 5.5 Hz, 1H),
7.87¢d, J=56Hz 1H),3.61-3.57(m, 5.6 Hz, 2H}, 2.71 - 2.63 {(m, 1H), 2.46 ~ 1.75 {m, SH),
1.65~1.55 (m, 1H}.

Step 20 S-chioro-2-{4-({{15)-3, 3~difluorocyciopentyljmethvi}amino)pvridof 3, 4-djpyridazin-i -
W phenol (Compound 91)

i OH on F F
F7L~\ z F

N
E N by N | SN OH
[ /;,L\Ci { 7 ,f)\@\
i Pd(dpphCl, Na,Go ' 5
N dio(xapn;;ﬂHz% e N\"/ Ci NP | ey

assumed assumexd
(0556} Into a § ml. vial were added 1-chloro-N-[{3,3-diftuorocyclopentymethyl]pyridof3,4-
dipyridazin-4~-amine (100 mg, 0.33 nunol, 1.00 equiv), 4-chloro-2-hydroxyphenylboronic acid
{69.2 rog, 0.40 mmol, 1.20 equiv), Pd{dppHCh (73.5 rog, 0.10 mmol, 0.30 equiv), dioxane (0.50
mL), NayCOs (106.44 mg, 1.00 mummol, 3.00 equivy, Ha0O {0.10 mL). The resulting roixture was
stirred for 2 hat 80 °C under nurogen atmosphere. The resulting roixture was concentrated under
reduced pressure. The residue was purified by silica gel column chmmaﬁioqrapbv, eluted with PE
FEA (1:1) to afford 1-chloro-N-((3,3-difluorocyclopentyimethyDpyrido] 3, 4-d]pyridazin-4-
amoine(105mg, purity = 92%, mixture of two isomers). The mixture product{105 mg) was
purified by Chiral-Prep-HPLC with the following conditions: Column: CHIRALPAK IF, 2%¥25
cra, S pmy; Mobile Phase A: Hex{0.2% FA)--HPLC, Mobile Phase B: MeOH: EtOH=1: 1--
HPLC, Flow rate: 20 mL/min; Gradient: 15% B 10 15% B mn 21 min; Wave Length: 220/254 nmy;
RTT(muiny 13.98; RTZ{min}: 17.41; Sample Solvent: MeQOH: BCM=1: 1; Injection Volume: 0.5
mb;, Number Of Runs: 4. This resulted in S-chioro-2-{4-({{(18}-3,3~
diftusrocyclopentylimethyltamino}pyrido]3,4-djpyridazin-1-yliphenol (26.10 mg,
yield=19.17%]} as a yellow solid and S-chloro-2-[4-({{{1R}-3,3-
diftuorocyclopentyljmethyl}amino}pyrido|3 4-dlpyridazin-1-yljphenol (14.00 mg,
yield=10.69%) as a yellow solid.
Kirst eluting peak {compound 91):

LOMS: (ES, m/z) RT=1.09 nun, m/z=391.1{M+1]".
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'H NMR (400 MHz, DMSO-de) § 10.23 (s, 1H), 9.74 (s, 1H), 8.86 (d, J = 5.6 Hz, 1H), 8.11 (s,
1H), 7.38 —7.28 (m, ZH}, 7.08 — 7.00 (m, ZH}, 3.67-3.31 (m, 2H}, 2.75 - 2.67 (m, 1H}, 2.35 ~
2.31 (m, 1H), 2.24 — 1.95 (m, 4H), 1.66 - 1.61 {m, 1H).

Second eluting peak:

LOMS: (ES, m/z), RT=1.09 min, m/z=391 1{M+17".

"H NMR (400 MHz, DMSG-ds) 6 10.25 (s, 1H), 9.73 (s, 1H), 8.86 {d, /= 5.6 Hz, 1H), 809 -
806 {(m, 1H), 738 - 728 (m, 2H), 7.03 (d,.7=73 Hz, 2H), 3.73 - 3538 (m, 2H), 2.77 - 2.69 (m,
1H), 246 -2.29(m, 1H), 229 - 1.81 (m, 4H), 1 66— 1.61 {m, 1H).

Simtlarly, the stereochenustry for compounds 94, 97, 100 and 103 was arbitrarily assigned.

Example 6. S-chlore-2-(4-{[(18,28)-2-hydrexycyciopentyljamino ) pyride[3,4-d|pyridazin-1-
yhphenol) (compound 95}
Step 1: Synthesis of (18,28)-2(1-(4~chloro-2-methoxyphenypyriciof 3 4-d pyridazin--

Vaminojcyciopernian-1-of

Ci
0] \Q CE\‘/\O\
- 7 MgBr C’
N0 5 o ?’O OH

THF | = O
2

.

N

[(6557] To a stirred solution of furs{3 4-clpyridine-1,3-dione {30.0 g, 20126 mmol, 1.00 equiv)
and tetrahydrofuran (300 mL) was added bromo(4-chloro-2-methoxypheny!ymagnesium (0.5M
m THF } (241 mL, 120 mmol, 0.60 equiv) dropwise at -78°C under nitrogen atmosphere. The
resulting mixture was stirred for 2h at 25°C under niirogen atmosphere. The reaction progress
was monitored by LCMS, The reaction was quenched by the addition of water {150mL} at
0°C . The precipitated solids were collected by filiration and washed with water (3x50mL}. This
resulted in 4-(4-chloro-2-methoxybenzoyhpyridine-3-carboxylic acid (20 g, vield=34 08%)as a
light brown solid. LCMS (ES, m/z) RT=0.662 min, m/z=292 O{M+11".

Step 2: Synthesis of I-(4-chioro-2-methoxyphenylipyridof 3, 4-d jpyridazin-4-ol
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Ol o O
Cl O ; ~
o
QH SOCI,, 70°C
| S 0 Nobg-H,0,MeOH, 70°C CH
P A
N N

[3558] Into a 250 mi round-bottom flask were added 4-(4-chloro-2-methoxybenzoylipyridine-
3-carboxylic acid {(5.00 g, 17.1 mmol, 1.00 equiv) and SOCL (50 ml). The resulting mixture
was stirred for Zh at 70°C. The reaction was monitored by TLC. After the reaction was
completed, the resulting mixture was concentrated under vacuum. The residue was dissolved m
DCM (50 mb} and added mte the solution of NHaNH2 Ha( (3.43 ¢, 68.6 mmol, 4.00 equiv),
MeOH (50 mL) at 0°C. The resulting mixture was stirred for 3h at 70°C in an oil bath. The
reaction progress was monitored by LCMS. The precipiiated solids were collected by filtration.
The crude product (4g, purity=90%) was purified by Prep-HPLC with the following conditions
2#SHIMADZU (HPLC-01})): Column, XBridge Shield RP18 OBD Column, 19%250 mm,
10um; mobile phase, water(10 mmol/L NH4HCO3) and ACN (hold 39% ACN 10 17 min);
Detector, UV 254/220 nm. This resulted 1n 1-{4-chloro-2-methoxyphenylpyrido[3,4-
dipyridazin-4-0l {2.0g, vield=40.6%}) as an off-white solid. LCMS: {ES, m/z) RT=0.723 min,
m/z=288.0 [M +H]". 'H NMR (400 MHz, DMSO-ds) 8 12.90 (s, 1H), 9.50 (s, 1H), 8.94 (d,.J =
S5 Hz 1H), 741 (d,J=80Hz 1H), 733(d, J=19Hz 1H), 723 - 715 {m, 2H), 3.75 (s,
3H).

Step 3: Synthesis of 4-chioro-i-(4-chloro-2-methoxyphenviipyridof 3, 4-d [pyridazine

[0559] Into a 250mL rcund-bottom flask were added 1-(4-chloro-2-methoxyphenyhpyridof 3,4~
djpyridazin-4-01 (2.5 g, 8.69 mmol, 1.00 equiv) and POCL: (40 mL),Pyridine (4 mL} . The
resulting mixture was stirred for 3h at 100°C. The reaction progress was monttored by LCMS.
The reaction was guenched with 500ml of sodium bicarbonate (aq.) and 500ml of EtOAc at

0°C. The resulting mixture was extracted with EtOAc (3x500 mL). The combined organic lavers
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were dried over anhydrous NaxSQy. After filtration, the filtrate was concentrated under reduced
pressure. This resulted in 4-chloro-1-{4-chloro-2-methoxyphenvlipyrido{3,4-djpyridazine (1.5 g,
yield=56.38%) as a brown solid. LCMS (ES, m/z): RT=0.845 min, m/z=306.0{M+1]". '"H NMR
(400 MHz, DMSO-ds) § 9.84 — 9.68 (m, 1H), .12 (d, J = 5.7 Hz, 1H), 7.60 ~ 7.56 (m, 1H), 7.51
(d,J=8.1Hz 1H), 7.41 (d, /= 1.9 Hz, 1H), 7.32 ~ 7.25 (m, 11}, 3.74 (s, 3H).

Step  4: Symthesis  of (I8, 285)-2-((I-(4-chlioro-2-methoxyphenyl)pyridof3,4-d [pyridazin-4-
yiaminojcyvclopenian-i-of

OH

NayCOa DMF
MW 130°C N 7

OH "
o NHy :
g 07
/Jv@
F

(35607 Into a 8mL microwave tube were added 4-chloro-1-(4-chloro-2-
methoxyphenylpyrido[3,4-d]pyridazine (30 myg, 0.29 mmol, 1.00 equivy , (158,28)-2-
aminocyclopentan-1-ol (44.6 mg, 0.44 mmol, 1.50 eguiv) , NaxCs €93.5 mg, (.88 mmo}, 3.00
equiv) and 2 mL of NMP at room temperature, the final reaction mixture was stirred for 2h at
60°C. the reaction progress was monitored by LUMS. the reaction mixture was used for next
step without further purification. LCMS (ES, mv/z): RT=0.629 min, m/z=371 [M+1]".

Step  5: Synthesis  of  S-chloro-2-(4-{{(18,28)-2-hydroxycyclopeniyl jamino} pyridof 3, 4-
dfpyridazin-1-vlphenol} (componund 93)

[0361] The reaction mixture from VTT-2772-1 was added {ethylsulfanyl}sedium (371.80 mg,
4.43 mmol, 15.00 equiv) at room temperature. The final reaction nuxture was stirred for 2h at
120°C. the reaction progress was monitored by LOMS. The reaction was quenched with 20mi of
water, extracted with DCM(3x20ml}, after concentrated, The residue was purified by Prep-
HPLC, the condition was: Column: XBridge Shield RP18 OBD Column, 307150 rom, Sum;
Mobile Phase A: Water{10 mmol/L NH4HCO3), Mobile Phase B: ACN; Flow rate: 60 mL/min;
Gradient: 26% B 10 46% B i 8 nun, 46% B; Wave Length: 254 nm; RT1{min}: 6.5; 1o afford S-

chloro-2-{4-{[{18,28)-2-hydroxyeyclopentyiiamino} pyridof3,4-djpyridazin-1-ylphenol {44 2
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mg, vield=42%) as an off-white solid. LCMS {ES, m/z): RT=0.598 min, m/z=357[M+1]" 'H
NMR (400 MHz, Methanol-ds} 6 9.73 (d, J= 1.0 Hz, 1H), 8.87(d, J= 5.7 Hz, 1H), 7.52 (d, J =
5.7 Hz, 1H), 7.38 (d, J = 8.0 Hz, 1H), 7.05 (d, J= 8.0 Hz, 2H), 4.42-4.34 (m, 1H), 4.27-4.21 (m,

1H), 2.45-2.35 {m, 1H), 2.16-2.06 {m, 1H), 1.97-1.80 (m, 3H), 1.80-1.70 (m, 1H)}.

Example 7. S-chlore-2-{4-{[2-(d3)methoxy-2-methylpropyl]amineo} pyrids{3.4-d|pyridazin-
i-yiiphenel (Compound 99)
Step {: Synthesis of 1-{bis{{4-methoxyphenviimethyl famino}l-2-methylpropan-2-ol

OH

PMBCLTEA,DMF
%\/NHZ

(0562 Into a 40mL vial were added 1-amino-Z-methylpropan-2-¢ (2.00 g, 22.43 mmol, 1.060

equivy, PMBCEH(17.57 g, 112,18 mmol, 5.00 equuv) , TEA (11.35 g, 11218 mmol, 5.00 equiv}

o

OH E?MB

N\PMB

and DMF (20 mL) at room temperature. The resulting mixture was stirred for Zh at room
temperature. The reaction progress was monitored by LUMS. After quenched with water 30m|,
and extracted with BCM(30mix3), the organic layer was concentration under vacuum, the
residue was purified by reverse flash chromatography with the following conditions: column,
C18; mobile phase, MeCUN in water, 0% to 100% gradient in 30 mun; detector, UV 254 nm.
This resulted in 1- {bis[(4-methoxyphenylmethyllamino} -2-methylpropan-2-¢1 (2.9 g,
yield=39.23%) as a brown oil. LCMS (ES, m/z); RT=0.758 min, nv/z=330.0[M+1]" 1H NMR
{400 MHz, Methanol-d4) § 7.38 — 7.17 (m, 4H), 6.88 (d, J = 8.2 Hz, 4H), 4.07 (q, /= 7.1 Hz,
1H), 3.73 (d, J = 5.9 Hz, 9H), 2.57 (s, 2H), 1.09 (s, 6H).

Step 2: Synthesis of [ 2-(d3imeihoxy-Z-methylpropyl [bisf(4-methoxyphenvi)methy! jamine)

OH PMB PCs pme
4}\/;{; KH,CDal DMF N
“PMB “PMB

(053631 Into a 100mL 3-necked round-botiom flask were added 1-{bis[(4-

methoxyphenyDmethyHamino} -2-methylpropan-2-ol {500 mg, 1.51 mmol, 1.00 equiv), THF {15
mb}, KH{30%) (1.00 g, 7.55 mmol, 5.00 equuv} was added at 0°C. The resulting mixture was
stirred for 30min at 0°C . Then added CD:E (660 my, 4.55 mmol, 3.00 equiv) in THF (15 ml) at
0°C. The resulting mixture was stured for Th at room temperature. The reaction progress was

montored by LCMS. The reaction was quenched with 50 mL of NH4ACKaq), the resulting
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mixture was extracted with EtOEt (3x 50mL}. The combined organic layers were washed with
NaCl{ag) (2x50 mL), dried over anhydrous Na:SO4. After filiration, the filtrate was concentrated
under reduced pressure. The residue was purified by reverse flash chromatography with the
following conditions: column,C18; mobile phase, MeUN in water, 0% to 100% gradient in 30
min; detector, UV 254 nm. This resulted in [2-{d3)methoxy-2-methylpropyijbis{{4-
methoxyphenymethyljamine) (400mg, vield=76.04%} as a yellow otl. LCMS (ES, nv/z):
RT=0.812 min, nv/z=357.0 {M+H]" 'H NMR (400 MHz, Methanol-d,} § 7.31 — 7.18 {m, 4H),
6.95 - 6.79 (m, 4H), 3.79 (5, 6H), 3.56 (5, 4H), 2.45 (5, 2H), 1.06 (s, 6H).

Step 3: Synthesis of 2-(d3)methoxy-2-methyvipropan- I -amine

DsCogy PME D3Cuy

N PG, Hy i HE
4K/ PMB gy %\/NH2
[0364] Into a 250l round-bottom flask were added [2-(d3)ymethoxy-2-methylpropylibis[{4-
methoxyphenymethyilanmine (1.00 g, 2.88 mumol, 1 00 equiv), PA/C (154 mg, 1.44 mmol, 0.50
equiv) and MeOH (100 mL)} at room temperature. The resulting mixture was stitred for overnight
at room temperature under hydrogen atmosphere. The reaction progress was monitored by
LCMS. S mL of HCI2M) was added in this solution, then the reaction mixture was stirred for
30mn at room temperature. The resulting mixture was filtered, the filter cake was washed with
MeQH (3x 10mL). The filtrate was concentrated under reduced pressure. This resulted in 2-
{d3 methoxy-2-methylpropan-t-amine (200 mg, yield=48 90%} as a red sohid. LCMS: (ES, w/z):
RT=0.268 mm, m/z=107.0 [M+H]+
Step 4: Synthesis of 1-(4-chloro-2-methoxyphenyl)-N-{2-(methoxy-d3)-2-

methvipropylipyrido] 3, 4-d [pyridazin-4-amine

DG

\Q i 4
Hel o N . /\9’ .
,f,;J\/NHz ;1\) O
Na,C0a.DMS0 Nz Cf

[0565] Into a 20 mL vial were added 2-(d3)methoxy-2-methylpropan- -amine acid salt {104 mg,

0.98 mmol, 2.00 equiv),4-chloro-1-(4-chioro-Z-methoxyphenyDpyrido[3.4-d]pyridazine {150
mg, 0.49 mmol, 1.60 equiv}, Na:C0s (259 mg, 2.45 mmol, 5.00 equivy and DMSC 3 ml)at

room temperature. The resulting nuxture was stirred for 2h at 80°C. the reaction progress was
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monitored by LCMS. The resulting mixture was used in the next step directly without further

purification. LCMS110: (BS, m/z): RT=0.828 min, m/2=376 0[M+1T".

Step 5: Synthesis of S-chloro-2-(4-{{ 2-(d3)methoxy-2-methylpropyl jamino} pyridof 3, 4-

dpyridazin-1-yl)phenol (compound 99)
DsCngy

N NN
%NWNW ™o P N o

EtSNa,DMSO l
e Ny
T O R
N\/) i N & '\l\yj\cs

[0366] Into a SOmL round-bottom flask were added the reaction mixture from VTT-2628-4, was

added (ethylsulfanysodium (179 mg, 2.13 mmol, 10.00 equiv) and DMSO {4 mL) at room
temperature. The resulting mixture was stirred for 1h at 120°C. The reaction progress was
monitored by LCMS | The resulting mixture was fiitered, the filter cake was washed with MeQOH
{3x 10mL)}. The filtrate was concentrated under reduced pressure. The crude product (80 mg,
purity=60% was purified by Prep-HPLC with the following conditions (2Z#SHIMADZU (HPLC-
01)): Column, XBridge Prep OBD C18 Column, 30%¥150 mm, Sum; mobile phase, Water(10
mmol/L NH4HCO3) and ACN (20% ACN up to 70% 1n 8 mun}; Detector, UV 254nm This
resulted in 5-chloro-2-(4-{|2-(d3)methoxy-2-methylpropyijamino} pyridof3,4-dlpyridazin-1-
viyphenol (24.8 mg, vield=32.20%) as a yellow solid. LCMS: (ES, m/z): RT=1266nun,
m/z=362.0{M+11". 'H NMR (400 MHz, Methanol-ds) § 9.68 (s, 1H), 8.86 (d,J= 5.7 Hz, 1H),
754 —7.50 (m, 1H}, 742 -7.29(m, 1H), 704 (d, /=71 Hz, 2H), 3.88 (s, 2H), 1.34 (s, 6H).

Compound Synthesis

(0567} Compounds 1-82 were synthesized according to Protocol A,

[0568] Compounds §2-105 were synthesized according to either Protocol A or B.

[0569] Compounds 106-116, 127, 129-1390, and 132-136 were synthesized according to Protocol
A

(0570} Compounds 117-126, 128, and 131 were synthesized according to Protocol B

Example 8. 'H NMR Bata
Table 2. 'H NMR Data
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Cmp. # H NMR

"H NMR (400 MHz, DMSO-ds) § 10.25 (s, 1H), 9.80(d, /= 1.0 Hz,
1H), 887(d,/J=56Hz 1H), 784 (1, J=S59Hz 1H), 739-725

{m, 2H), 7.03 (d, /=77 Hz, 2H), 5.07 (s, 1H), 3.70(d, /= 5.8 Hz,
2H), 1.23 (3, 6H).

YH NMR (400 MHz, DMSO-ds) § 10.23 (s, 1H), 982 (s, 1H), 8.85 (d,
&3 J=24Hz 1H)}, 7.68-7.65(m, 1H}, 7.36-7.2%m, ZH}, 7.04-7.02 (m,
2H), 3.80(d, I = 6Hz, 2H), 3.23(s , 3H), 1.24 (s, 6H).

"H NMR (400 MHz, DMSO-ds} § 9.81 (s, 1H), 8.85(d,.J= 5.6 Hz,
iH), 757, J=060Hz, 1H), 736 {d, J=506Hz 1H), 7.27 - 7.25 (m,

B 1H), 6.59— 6.56 (m, 7H), 3.79 (d, J = 2.4 Hz, SH), 3 24 (s, 3H), | 24
(\ 6H).
"H NMR (400 Mz, DMSO-ds) 5 9.81 {d, J= 0.9 Hz, 1H), 8.35(d,J
g5 | = 3.6Hz 1), 7.62-7.55 (m, 1H), 736~ 7.30 (m, 1H), 7.21 (d,J =

7.6 Hz, 1H), 6.85-6.76 (m, 2H), 3.80(d, /=58 Hz, 2H}, 3.24 (s,
3H), 2.34 (s, 3H), 1.25 {5, 6H.
TH NMR (400 MHz, DMSO-d5) 6 10.22 (s, 1H), 9.83 (s, 1H), 8.86(d,
86 J=56Hz 1H), 7.67 (s, 1H)}, 7.34 - 7.28 (m, 2H}, 719~ 7.17 {m,
2H), 3.81(d, .J=59Hz 2} 3.24 (s, 3HD), 1.25 (5, 6H.
'H NMR (400 MHz, DMSO-ds) § 1044 (s, 1H), 9.85(d, /= 1.0 Hz,
1H), 886(d, /=56Hz 1H), 7.73 {m, 1H), 757 (d, /=77 Hz, 1H},
736727 (m, 3H), 382 (d. /=59 Hz, 2H}, 3 24 (5, 3H), 1 25 (s,
GH).
"H NMR (400 MHz, DMSO-ds) 8 10.39 (5, 1), 9.83 (s, 1H), 8.87
8.85 (m, 1H}, 7.67 {t, J= 6.0 Hz, 1H}, 746 (d, /= 89 Hz, 1H}, 7.30
{d, /=56 Hz 1H), 6.96(d, J=062Hz, 2H), 381 (d, /= 58 Hz, 2H},
324 (s, 3H), 1.25(d, /= 1.4 Hz, 6H).
"H NMR (400 MHz, DMSO-ds} § 9.82 (s, 1H}), 8.87(d, /=56
iH), 7.94(d, J=58Hz 1H), 743 -727(m, 2H), 704 (4, J
“7H) 4.87-4.80 (m, 1H}, 411 =391 (m, 2H), 3.85-3.72 (m
240 =226 (m, 1H), 2.22 = 2.06 {m, 1H)
JH NMR (400 Mj {z, BDMSO-d45) 6 9.67 {s, 1H), 884 (d, /= 5.6 Hz,
1H), 7.94 (¢, /=533 Hz, 1H}, 7.36 - 7.32 {m, 1H}, 730 (d, /= 5.6 Hz,
1H}), 7.05 - 7.00 (m, 2H}, 4.45 (s, 1H), 3.82 ~3.63 (m, ZH}, 1.94 ~
78 {m, 2H), 1.22 {5, 6H).
H NMR (400 MHz, BMSG-ds) 6 10.23 (s, 1H), 9.74 (s, 1H), 886 (4,
J=56He THY, 811 {5, 1H}, 7.38 — 7.28 (m, 2H), 7.08 - 7.00 {m,
2H), 3.67-3.31 {m, 2H), 275 - 2.67 (m, 1H), 235~ 231 (m, 1H]},
2.24 - 1.95 (m, 4H), 1.66 - 1.61 {m, 1H).
'H NMR (400 MHz, DMSO-de) § 9.90 (s, 1H), 913 (dd, /= 5.5, 1.2
Hz 1H), 7.68¢dd, /=55,1.0Hz 1H}, 741 {(d, 1 =81 Hz, 1H}, 7.14
92 —7.06 (m, 2H), 405 -390 (m, 2H), 387 -3.79 (m, 1H},3.77-3.73
(m,, 1H), 370 (d, }=76Hz ZH), 298~ 2.8:3 (m, 1H}, 2.27 (m, 1H),
1.90-1.78 {m, 1H).
"H NMR (400 MHz, Methanol-da} § 972 (d, J = 4.0 Hz, 1H), 9.01
{(dd, J=5.6 1 9Hz IH), 764(dd, .J=60,22Hz, 1H), 741 {dd, J=

[0:4]
~3

38

39
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Cmp. # H NMR

8.0,1.0Hz, 1H), 714 - 7.07 {m, 2H), 422 (dd, /= 15.5, 2.8 Hz, 1H),
3.90 405 (m, 1H), 3.87 - 3.68 {m, 2H), 3.25 (d, /=89 Hz, 1H)},
3.14(s, 3H), 250 -230 (m, 1H), 2.25 - 1.95 {m, 3H).

TH NMR (400 MHz, DMSO-d6) 6 9.88 (s, 1H), 8.98¢(d, J = 5.6 Hz,

94 1H), 7.52 - 7.32{m, 2H), 7.07 (m, ZH), 4.20{dd, J = 190, 2.5 He,
2H), 4.02 ~3.83 (m, 4H), 2.39 - 2.19 (m, 2H).

'H NMR (400 MHz, DMS0-d6) §9.73 (d, J = 1.0 Hz, 1H), 8.87(d, /
=57Hz 1H), 7.52(d, /=57 Hz, 1H), 738 (d, J=8.0 Hz, 1H), 7.05
{d, J=8.0Hz 2H), 442-434 (m, 1H}, 427-4 21 {m, 1H}, 2.45-2.35
{m, 1H}, 2.16-2.06 (m, 1H}, 1.97-1.80 (m, 3H}, 1.80-1.70 (m, 1H).

"H NMR (400 MHz, DMS0-d6) § 9.90(d, J= 0.9 Hz, 1H), 9.13 (4, J
96 =55Hz 1H), 767 -7.65{(m, 1H), 740(d, /J=81Hz 1H), 718 -
7.02 (m, 2H}, 3.77 {s, 2H)}, 3.62 {s, ZH)}, 0.86 — 0.63 {m, 4H).

"H NMR (400 MHz, Methanol-ds} 8 10.43-10.28 (m, 1H},9.82 (s, 1H),
8.90-8.88 {(m, 1H), . 40-8.38 (m, 1H), 7.37-7.34 {m, 2H), 7.06-7.02
{m, 2H), 4.40-4.33 {m, 1H}, 4.13-4.04 {(m, 1H), 3.81-3.70 {m, 1H},
3.68-3.63 {m, 3H).

1H NMR (400 MHz, Methanol-ds} § 10.24 (s, 1H}, 9.83 (s, 1H), 8.85
{d, /=56Hz 1H)}, 7.92({d, J=64Hz, 1H}, 738 - 732 {m, 1H), 732
a3 =727 (m, 1H}, 7.07 ~ 7.00 {m, 2H), 482 -~ 4.72 (m, 1H), 2.88 {m,
1H), 2.73 (m, 1H}, 2.64 {m, 1H), 2.50 - 2.48 {m, 1H), 2.41 — 2.34 {m,
1H), 232 (s, 3H), 2.02 - 1 .89 {m, 1H).

'H NMR (400 MHz, DMSO-d6) § 9.68 (s, 1H), 8.86 (d, J= 5.7 Hz,
99 1H), 754 =750 (m, 1H), 742 -729 (m, 1H), 7.04(d, /=71 Hz
2H), 3.88 (5, 2H), 1.34 {5, 6H).

1H NMR (400 MHz, Methanol-dy} § 9.69 (d, J = 1.1 Hz, 1H}, 885 {d,
J=56Hz 1H), 7.52{(d, J = 5.6 Hz, 1H}, 737 {d, } = 8.5 Hz, 1H)},
7.06~7.00 (m, ZH}, 3.71-3.61 (m, } = 9.7, 6.0 Hz, 1H), 3.59 -3.4%m,
J=9655Hz 1H} 344 (5, 3H), 1.42(d, ] =67 Hz 3H}.

i1H NMR (400 MHz, Methanol-ds) 8 967 -9.62 (m, 1H), 887 (d, J=
5.7 Hz, 1H), 7.53 -7.51 {(m, iH}, 738 (d, /=80 Hg, iH), 7.06(d, /=
101 8.5Hz 2H), 411 - 3.95 (m, 2H), 3.88 - 3.84 {(m, J=4.7 Hz, 1H)},
382367 (m, 2H), 3.11 -3.08 {m, 1H), 286 -2.83 {m, 1H), 243 (d, J
={5Hz 3H), 240 =234 {m 1H), 224 =214 (m, 1H).

"H NMR (400 MHz, DMSO-d6) 8 10.25 (s, 1H), 9.83 (s, 1H), 8.89 (d,
102 J=56Hz 1HY, 821 (t, /=064 Hz, 1H), 7.39 - 7.32 (m, 2H}, 7.05 (4,
J=72Hz ZH) 399(d, J=6.0Hz 2H), 147 (s, GH).

TH NMR (400 MHz, DMSO-d6) 6 10.16 (s, 1H), 9.76 (s, 1H), .87 (d,
Fe=56Hz 1H), 849, F=57Hz, 1H), 835(d, J = 1.0 Hz, 1H), 8.07
{d, I=1.0Hz 1H), 738 -7.29 (m, ZH}, 7.04 (d, } = 6.8 Hz, 2H), 4.77
{d, J=35.5Hz 2H).

'H NMR {400 MHz, DMSO-d6) § 10.24 (s, 1H), 9.79 (s, 1H), 8.88 (d,
104 J=35306Hz TH), 866, J=59Hz 1H), 738 - 723 (m, 5H), 7.08 -
6.99 (m, 3H) 489(d, J=59Hz 2H)

a5

100
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Cmp. # H NMR
THNMR (400MHz, CD30D-d4) § 9.71(s,1H), 8.87-8.85 (d,
J=6.0Hz, | H), 7.53-7.51 (d, /=6.0H=z 1H), 7.38-7.37 (d, /=8 0Hz, 1H),

W05 49 07-7.04 (mm.2H), 5.03-4 99 (m, 1H), 4 42-438 (m, 1H), 3.93-3.90
(m, 11D, 2.47-2.42 (r0.1FD), 2.10-2.08 {m,1TD), 1.44 (s,3H), 1.35 (s,3H0).
TH NMR (400 MHz, DMSO-ds) § 9.7% (d, J = 1.0 Hz, 1}1) 9.63 (s,

(o6 | V), 886 (d,J =56 He, 1H), 7.79 - 7.76 {m, 1H), 7.33 - 7.32 (m,

1H), 7.21 (d, J = 7.6 Hz, 1H), 6.85 ~ 6.76 {m, 2F), 5.12 (s, 1H), 3.69
(d,J= 5.8 Hz 2H), 2.34 (s, 3H), 1.23 (s, GH).

H NMR (400 MHz, DMS0-d6) 5 9.78 (d, 1= 1.0 Hz, 1H), 9.65 (s,
1H), 8.86 (d, J= 5.6 Hz, 1H), 7.78 (1, T= 5.9 Hz, 1H), 735(d, 1 =56
107 | Hz, 1H), 7.25(d, T = 7.6 Hz, 1H), 6.90 — 6.83 (m, 2H), 5.12 (s, 1H),
3.69(d, T=5.9 Hz, 2F), 2.91 (p, I = 6.9 Hz, 1), 1.29 — 1.21 (m,
12H).

TH NMR (400 Miz, DMSO-d6) 6 10.45 (s, 1H), 9.82(d, J = 1.0 Hz,
1H), 8.87 (d, J = 5.6 Hz, 1H), 7.88 (t, J = 5.9 Hz, 1H), 7.57(d, I = 7.8

108 b 1H), 7.35 —7.27 (m, 35, 5.05 (s, 1H), 371 (d, J = 5.8 Haz, 240,
1.24 (s, 6H).
TH NMR (400 Miz DMSO-d6)  9.80 (s 1H), 887(d, J =56

oo | D, 785(4 F =59 Hy, 1H), 744 (d, J=7.7 Hz, 1H), 7’41((1 56

Hz, 1H), 7.16 (d, = 9.3 Hz, 2H), 5.10 (s, 1H), 3.71 (s, 2H), 2.0 (d 3
= 18.8 Hz, 31, 1.23 (5, 7H).

TH NMR (400 MHz, DMSO-dg) & 10.23 (s, 1H), 9.82 (d.J=12Hz
1H), 8.87 (d, 1= 5.6 Hz, 1H), 7.94 (d, J = 5.8 Hz, 1H), 7.47 - 7.25 {m,
110 | 2H), 7.15— 690 (m, 2H), 4.92 — 4.74 (m, 1H), 4.09— 4.02 {m, 1H),
4.01 - 3.93 (m, 1H), 3.88 — 3.69 (m, 2H), 2.41 — 2.24 (m, 1H), 2.19—
1.99 (m, 1H).

TH NMR (400 Mz, DMSO—d«S) §10.25 (s, 1H), 9.73 (s, 1H), 8.86 (d,
J=5.6Hz 1H), 8.12(t, J= 5.5 Hz, 1H), 7.38 - 7.28 (m, 2H), 7@4(1,
2H), 3.87 ~3.72 (m, 2H), 3.72 - 3.49 (m 4H), 2.88 - 2.74 (m, ] =

13.1, 1TH)Y, 2.11 ~ 1.97 (m, 1H), 1.79 — 1.64 (m, 1H).

"H NMR (400 MHz, DMSO-ds) § 10.24 (s, 1H), 978 (5, 1H), 8.58 (d,
J=5.5Hz, tH), .01 {t, /=59 Hz, 1H), 7.39 — 7.31 (m, 2H), 7.04 (4,
J=71Hz 2H), 557 (s, 1H), 3.96 - 3.78 (o, 5H), 3.57 (d, ./ = 8 9 Hz,
1H), 2.14 - 2.04 (o, 1H), 1.93 — 1.85 (m, 1HD.

"H NMR (400 MHz, DMSO-d6) 5 10.14 (s, 1H), 9.75 (s, [H), 8.85 (d,
3=5.6Hz, 1H), 8.04 (t, F= 5.7 Hz, 1H), 7.38 - 7.27 (m, 2H), 7.04 (d,
J=7.0Hz 2H), 4.95(d, J = 4.6 Hz, 1H), 4.11-4.06 {m, 1H), 3.66-3.60
(m, 15}, 3.55-3.49 (m, 1H), 117 (d, I = 6.2 Hz, 3H).

TH NMR (400 Mz, DMSO-ds) 6 9.75 (s, 1H), 8.92 — 8.77 (m, 1H),
8.04 (t, Ji = I = 5.6 Hz, 1H), 7.41 - 7.30 {m, 2H}, 7.13 - 6.97 {m,
2H), 4.96 (s, 1H), 419~ 4.04 {m, 1}, 3.71 ~3.58 (m, 1H), 3.58 —
3.48 (m, 1FD), 1.17(d. I = 6.0 Hz, 3H).

TH NMR (400 MHz, CD30D) 6 9.72-9.68 {m, 1H), 8.89-8.87 (m,

116 | 1H), 7.54-7.52 (m, 1H), 7.39-7.37 (m, 1H), 7.07-7.04 (m, 25, 4.62-
4.53 (m, 1H), 4.18-4.13 (m, 1H), 3.83-3.75 (m, 1H).

111
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Cmp. # H NMR

"H NMR (400 MHz, DMSO-d6) § 10.22 (s, 1H), 9.81 (d, } =0.9 Hz,
1H), 883(d,J=50Hz 1H),773(d, J=62Hz, 1H), 7.35-7.33 (m,
1H), 7.30(dd, I=5.6,09Hz, 1H), 701 (d, I=08Hz 2H), S.16(d, ¥
=37 Hz, 1H), 435 -437 (m, 1H), 420-413 (m, iH), 2.35-225
{m, TH), 1 98 = 1.96 (m, 1H)}, 1.79 - 1.71 {m, 3H}, 1.64 - 1 52 (m,
1H).

'H NMR (400 MHz, Methanol-d4) § 9.58 (d, = 1.0 Hz, 1H), 892 (d,
118 J=57Hz 1H), 756{d, ] = 5.6 Hz, 1H}, 741 - 7.34 (m, 1H), 7.05 {d,
J=77Hz 2H}, 425{, J=133 Hz 2H), 3.79(t ] = 12.9 Hz 2H).
"H NMR (400 MHz, Methanol-ds) § 9.62 (s, 1H), 8.86 (d, /= 5.7 Hz,
iH), 7.54 - 7.4% (m, 1H), 738¢(d, /=79 Hz, 1H), 7.05(d, /=78 Hz,
ZH}, 370 (d, J = 6.5 He, 2H), 3.64-3.33 (m, 2H), 2.26-2.15 {m, 1H),
1.09{d,.7=69Hz, 3H).

"H NMR (400 MHz, DMSO-ds) 5 .76 (s, 1H), 8.88 (d, F = 5.6 Hz,
120 1HY, 826 (¢, J =57 Hz, 1H), 7.38-7.30 (m, 2H}, 7.06-7.02(m, ZH},
5.11{t, J=58 Hz 1H), 498-4 88 {m, 1H), 4.03 - 3.57 (m, 4H).

H NMR (400 MHz, Methanol-d4) § 9.69 (d, F = 1.1 Hz, 1H), 8.85(d,
Fe=856Hz 1H), 752 (d, I=56Hz 1H), 737 (4, I = 8.5 Hz, 1H),
7.06 - 7.00 (m, 2H), 3.71-3.61 {m, J =97, 6.0 Hz, 1H]}, 3.59-3.4%m,
J=96 55Hy 1H), 344 (s, 3H), 1.42(d, ] = 6.7 Hz, 3H)},

"H NMR (400 MHz, DMSO-ds) §9.77 (s, 1H), 8.88 (d, J =56 Hz,
122 1H), 827, J=57Hz 1H), 745-719(m, ZH), 712 - 6.92 {(m,
ZHY, 511 (1, J=58Hz 1H), 498-488 (m, 1H), 411 —3.55 (m, 4H).
"H NMR (400 MHz, DMSO-d6) § 10.23 (s, 1H), 9.74 (s, 1H), 8.85 (4,
J=56Hz 1H)}, 806 {, F=5.6Hz 1H), 739732 (m, 1H}, 7.30 (d,
J=356Hz 1H), 7.26 (s, 1H}, 7.04{d, J = 6.9 Hz, 1H}, 3.89(ddd, I =
113, 4.4, 1.9 Hz 2H}, 3.60 (s, 2H), 3.57 ~3.49 (m, 2H}, 3.30(dd, } =
116,20 Hz 2H), 213 (dgd, 1 =112, 73,34 Hz, 1H), 1.78 - 1.69
{m, 2HY, 131 {(qd, J=121, 435 Hz, 2H).

"H NMR (400 MHz, Methanol-da} 8 967 (d, J= 1.1 Hz, 1H), .99 (d,
J=56Hz TH), 765-756(m, 1H}, 741 (d,./=81Hz, 1H), 713 -
124 7.07 (m, 2H}, 432 —4.20 (m, ZH), 4 12 - 4.02 (m, ZH), 3.94 (s, ZH),
3.83 (s, 1H), 3.72 -3.65 (m, 1H), 3.63 = 3.52(m, 1H),3.50-3.24 {(m,
3H).

"H NMR (400 MHz, DMSO-ds) 5 9.79 (s, 1H), .89 (d, J = 5.6 Hz,
125 1H), 837 (¢, F = 5.8 Hz, 1H}, 7.38 — 732 (m, 2H), 7.03-7.01 {m, 2H),
3.88(d, I=57Hz 2H) 130 (s, 4H).

TH NMR (400 MHz, DMSO-d5) 6 10.31 (s, 1H), 9.82(s, 1H), 8.92(d,
J=354He THY, 736(d, /=78 Hz, 2H), 7.05(d, /= 2.5 Hz, 2H),

119

123

e
1261 484476 (m. 2H), 2 81 ~ 2,68 {m, 2H), 241 — 2.33 (m, 3H), 2.02 (s,
THD.
'H NMR (400 MHz, DMSO-de) & 10.34 (s, 1H), 9.75 (s, 1H), 8.88 (d,
17 |/ =5.6Hz, 1H),826(d, /=55 Hz, 1H), 7.34 (4, /=356 Hz, 2H),
P

7.03 (s, 2H), 4.61 — 4.54 (m, 1H), 3.18 — 3.12 {m, 2H), 2.87 - 2.80 (m,
2H).
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Cmp. # H NMR

TH NMR (400 MHz, DMSO-d6) § 10.23 (s, 1H), 9.78 (s, 1H), 8.85 (d,
J=S85Hz 1H), 772 (d, I =73 Hz, 1H), 738 = 7.27 (m, 2H), 7.04 {d,
12§ J=08Hz 2H), 432 {dtt, I=11.1,7.0,39Hz, 1H),3.97(ddd. J =
117,44, 21 Hz, 2H), 349 (1d, J=11.8, 2.1 Hz, 2H), 204 (ddd, I =
126,45 21 He, 2H), 1.71 {qd. J =120, 4 4 Hz, 2H).

'H NMR (400 MHz, DMSO-d6) § 10.23 (s, 1H), 9.72 (s, 1H), 8.84 (d,
J=56Hz 1H), 794 {t } =56 Hz 1H), 738732 (m, 1H}, 7.25(d,
J=56Hz 1H), 704 {d, I = 0.6 Hz, 2H}, 505 {(d, } = 6.6 Hz, 1H]},
380 (p, J=T3Hz 1H),377(dt, J=12.1,57Hz, 1H), 3 062{(dt J=
133,65 Hz, 1H), 262253 (m, 1H}, 2.09(q, J =82 Hz, 1H}, 1.78
{0, J=94Hz 1H), 1.65(p, J=98Hz 1H), 124 (g, ] =98 Hz, 1H}.
"H NMR (400 MHz, DMSQ-ds) § 10.52 (5, 1H), 9.91 (s, 1H), 9.47 —
9.34 (yo, iH), 899(d, J=56Hz, 1H), 743 (d, I =56 Hz, 1H), 736
{(d,J=80H=z, 1H),708{(d, J=706Hz 2H),3.73(d, I =62 Hz, 2H),
340315 (m, 6H), 1.92 — 1 80 {(m, 6H).

"H NMR (400 MHz, DMSQ-ds) 6 10.48 (s, 1H), 9.80 (s, 1H), 8.84 (d,
J=86Hz 1H), 767(d,J=77Hz, 1H), 7535(d, /=78 Hz 1H),
132 733-724(m, 3H), 481 (d,/=47Hz 1H),422(d, J=158 Hz,
1H}, 3.69-3.59(m, 1H), 216 -1.99 (m, 2H}, 172 (t, /=74 Hz,
2H), 1.33(d, /=76 Hz 4H).

TH NMR (400 MHz, DMSO-d6) 6 10.21 (s, 1H), 9.79 {s, 1H), .86 (d,
Fe=56Hz 1H), 784 (d, I=53 Hz, 1H), 7.33 - 7.25 {m, 2H), 719 (5,

133 01, 5.06 (s, 1H), 3.69 (d, T = 5.8 Hz, 2H), 3 36~ 3 31 (m, 10H), 1.23
(s, 6H).
'H NMR (400 MHz, DMSO-d6) 6 10.20 (s, 1H), 9.82 — 9.77 (m, 1H),
(34 | 887(d.J=56Hz 1H), 7.82(, 1 =56 Hz, 1H), 741 - 734 (m, 1H),

7.34—7.27 (m, 1H), 6.78 {m, J1 = 5.6, 1 =2.4 Hz, 2H), 5.09 (s, 1H),
3.69 (d, J = 5.6 Hz, 2H), 1.23 (s, 6H).

TH NMR (400 MHz, Methanol-ds) § 9.69 (d, /= 1.0 Hz, 1H), 8.89 (d.
135 | J=5.7Hz, 1H), 7.59 —7.50 (m, 2H), 7.47 — 7.36 (m, 2H), 3.81 (s,
2H), 1.36 (s, 6H).

TH WMR (400 MHz, DMSO-d6) 5 9.85 (5, 1H), 9.77 (s, 1H), 8.86 (d, 1
=55 Hz 1H), 7.76 (t, ] =59 Hz, 1H), 7.36 (d, T = 5.6 Hz, 1H), 7.26
(d,7=88Hz, 1H), 6.61 —6.54 (m, 2H), 512 (s, 1H), 3.79(d, I = 1.5
Hz, 3H), 3.68 (d, ] = 5.7 Hz, 2H), 1.23 (4, ] = 1.4 He, 6H),

Example 9, Biological Activity of the Compounds of the Present Disclosure

[0571] The biclogical activity of the compounds of the present disclosure was determined
utilising the assay described herein.

Human PEBMC NLRP3 Assay

(03721 Reagents: Human PBMCs (Normal): iXCells Cat # 10HU-003; RPMI 1640 medium with
GlutaMAX: ThermoFisher Cat # 61870127 {Compiete Media: 4.5 o/U D-glucose, 10% FBS, 100
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mM NaPyr, 1% Pen/Strep, 10 mM HEPES and 0.05 mM of ®-mercaptoethano!; dssay Media:
4.5 o/L D-glucose, 100 mM NaPyr, 1% Pen/Strep, 10 mM HEPES and 0.05 mM of
mercaptoethancl; 96-well V-bottom Plates: Costar Cat # 3894; LPS (E. coli 026:B6): Sigma Cat
# 12654, stock 5 mg/mL in PBS; ATP: Sigma Cat # A6419, prepared ina 250 mM stock in 1 M
HEPES (adjusted to pH 7.4).

[0573] Human PBMC NLRP3 Assay. Cryopreserved PBMCs were rapidly thawed ina 37 °C
water bath for 2 min. Cells were then centrifuged at 1200 RPM for 5 min and resuspended in ~50
mL of fresh RPMI 1640 Complete Medium. A count was undertaken using a hemocytometer and
adjusted to 2.5 x 10° cells/mL. V-shaped 96-well plates were seeded with 200 uL of PMBCs (S x
10%) per well and subsequently incubated overnight at 37 °C with 5% (0. Assay Media was
then prepared containing 100 ng/mi of LPS. PBMCs were then centrifuged at 1,200 RPM for §
min, serum containing media was aspirated, and 150 pl/well of Assay Media + LPS was
immediately added. Assay Media without LPS was added in the untreated control wells. Cells
were then primed with LPS for 4 h at 37 °C with 3% CO,. A concentration response curve
{CRC) was prepared of 1000X test compound in 100% DMSO. The CRC was then diluted 1:50
m Assay Media and then further diluted by 1:5X in Assay Media resulting 1o a final 4X CRC in
0.4% DMSO/Assay Media. 50 ul/well of 4X test compound CRC or vehacle {0.4%
DMSO/Assay Media) was then transferred into each well and subsequently incubated for 30 rom
at 37 °C with 5% CO,. Cells were stimulated by adding 4 pL of 250 mM ATP, using a 250 mM
stock prepared 1n 1 M Hepes without further diution {for a final concentration of 3 mM), for 1 h
at 37 °C with 5% €O, Plates were then centrifuged at 1200 RPM for 5 mun; and S0 ul of the
media was transferred to a clean 96-well storage plate for cytokine measurements using the
mesoscale platform, and stored at -80 °C antil analyzed. Compounds were added 30 minutes
before priming the cells with LPS when TNFo was required to be quantified in the cytokine
panel to confirm selectivity.

(35741 Table A assigns each compound a code for potency in the Human PBMC NLRP3 Assay:
A B, C, or D According to the code, A represents an ICsp valoe <0.3 uM; B represents an ICsp
value >0.3 uM and <0.5 pM; C represents an ICse value >0.5 pM and <1.0 uM; D represents an

ICse value >1.0 gM.
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Table A
Cmp. # PEMC
s
5 B
6 D
7 A
11 A
14 B
15 D
20 B
21 B
23 C
&2 A
83 A
39 A
91 A
93 A

Human whole blood - NLRP3

105751 Heparin lithrum coated tubes were used to collect blood from volunteers. Blood samples
were distributed on 96 well plates using 90 pl per well. Priming was performed by adding 5 ul of
LS (026:86; Sigma L-2654) at a final concentration of 1 pg/ml for 4.5 hours in a humidified
ineubator with 37 °C, 5 % CO2Z. Thuty minutes prior to NLRP3 activation, 5 ul of a 20X
compound solution or vehicle (2% DMSO) was added to each well and plates were mncubated on
a shaker {450 rpm) 10 a hunuditied meubator with 37 °C, 5 % COZ. Activation was theo
performed by adding 3.3 ul of a 31X ATP solution per well. At the end of the 30 minutes
stimudation, the plates were centrifuged (300 g, 10 min, room temperature) and the plasma from
each well was frozen at -80 °C. TL~15 levels i the supernatant were analyzed using a mesoscale
discovery assay (MSD K151TUK according to the manufacturers’ instractions. Homan whole
blood was drawn from healthy volunteers after obtaining written informed consent,

[0576] Table B assigns each compound a code for potency in the Human whole blood (hWB)
NLRP3 Assay: A or B. According to the code, A represents an 1Csp value < 1.0 uM; B represents

an ICso value >1.0 uM.

Table B
Cmp. # EWE ICs
1 A
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Cmp. # hWEB ICs
3 B
4 B
5 !’&
6 A
7 D
& A
9 C
10 D
11 A
12 B
13 A
14 C
15 C
16 C
17 D
18 A
19 B

20 B
21 A
22 C
23 D
24 /

106 A
107 A
108 A
109 A
110 A
111 A
12 A
113 A
114 A
115 A
116 A
117 A
118 A
119 A
120 A
121 A
122 A
123 A
124 A
126 A
127 A
128 A
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Cmp. # hWEB ICs
12 A
130 A
131 A
133 A
134 A
136 A

Example 18, Potency of Compounds
(05771 The table below shows, improved potency was observed. I is noted in the instant
disclosure that fused bicyclic pyridine analogs exhibit ameliorated activities over monocyclic

pyridazines as tlustrated by the potencies in the PBMC assay:

Table C
Compound Structure PBMIC ICs0 (uhl)
0
Q/J\/Q )
™
O
7 TBr
0.19
64
0.27

[0329] Furthermore, 1t is also noted that the specific pyridopyridazine regicisomer of the instant

disclosure displays a potency improvement with respect to other regioisomers. Introducing the

160



WO 2022/216971 PCT/US2022/023893

nitrogen atom within the bicyclic structure also allows for protein binding that correlates to

improved whole blood potencies:

Table D
Compound Structure PEMC 1Cs0 (pM) hWEB 1Cs0 (uM)
64 >50
0.27 >50
0.36 3.6
2.9 42
EQUIVALENTS

[0578] 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 materials are now described. Other features, objects, and advantages of
the disclosure will be apparent from the description and from the claims. In the specification and
the appended claims, the singular forms include plural referents unless the context clearly
dictates otherwise. Unless defined otherwise, all technical and scientific terms used herein have
the same meaning as commounly understood by one of ordinary skill 1o the art to which this
disclosure belongs. Al patents and publications cited in this specification are incorporated by
reference.

135791 The foregoing description has been presented only for the purposes of llustration and is
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not intended to limit the disclosure to the precise form disclosed, but by the claims appended

hereto.
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CLAIMS
1. A compound of Formula (I):
r! NN
\XK By
ROR

or a pharmaceutically acceptable sali, solvate, clathrate, hydrate, sterecisomer, or tautomer
thereof, wherein:

Kis N(RY, O, S or O(RPH(R®Y,

R is hydrogen, Ci-Cs alkyl, Ci-Cs haloalkyl, U5-Ca cycloalkyl, 3- to 8-membered
heterocycloalkyl, Cs-Cio aryl, or 5- to 9-membered hetercaryl; or

R? cyclizes with R'to form a 3- to 8-membered heterocycloalkyl;

R® is hydrogen or C1-Cs alkyl;

RC is hydrogen or Ci-Cs alkyl; or

R® and RS, together with the atoms to which they are attached, form a {5-Cs cycloalkyl;

Y 15 Ca-Cs cycloalkyl, 3- to 8-membered heterocycloalkyl, Cs-Cio arvi, or 5- to 9-
membered heteroaryl, wherein the C12-Cs cycloalkyl, 3- to 8-membered heterocycloalkyl, Cs-Cio
aryl, or 5- 1o 9-membered heteroaryl is optionally substituted with one or more C1-Ce alkyl, Ci-
Cs haloalkyl, Cs3-Cs cycloalkyl 3- to &-membered heterocycloalkyl, Co-Cio arvi, 5- 10 9-
membered heteroaryl, halo, cyano, -R*OR’, -RIN(RYR®), -R*SR®, -R*C(OYOR®, -
RACIOIN(RTIRY), -RINRIC(OIRE, -RIS(ORR’, -RASIOWNRYRY), -RINRIS(O)RY, -
RYP(OWR™):, or -RISFs;

R} is €1-Cs alkyl, C2-Co alkenyl, Cr-Cs alkynyl, Ci-Cs haloalkyl, {CH2)u-(Ca-Cro
cycloalkyl), ~({CH2n-(3- to 8~-membered heterocycloalkyl), -{CHzw-(Co-Cio arvl), -{CH:)u-(3- 10
9-membered hetercaryl), -R*SR®, -RIC(OIOR®, -RECONRNHR?Y), -RINRNICORE, -
RAIS(ORR?, -RIS(OWN(RTHRY), -RINRTIS(OWR?Y), or -RIP(OYR): wherein the C1-Cs alkyl, Co-
Cs alkenyl, Co-Co alkynyl, C1-Cs haloalkyl, Ca-Cy cycloalkyl, 3- to -membered
heterocycloaikyl, Cs-Cip aryl, or 5- to 9-membered hetercaryl is optionally substituted with one
more halo, ON, C1-Cs alkyl, -R*OR", -NRR®, an optionally substituted 3- to 8-membered
heterocycloaikyl, an optionally substituted Ce-Cro aryl, or an optionally substituted 5- to 9-

membered heteroaryl;
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R? is hydrogen, halo, cyano, C1-Cs alkyl, {2-Cs alkenyl, Ca-Cs alkynyl, C3-Cs cycloalkyl,
3- to 8-membered heterocycloalkyl, Co-Cio arvl, 5- to 9-membered heteroaryl, -R*OR® -RISR®, -
RAC(OYOR®, -RACIOINRIRY), -RIN(RNHIC(OIRY, -RIS(O)R’, -RIS(OWNRTIRY, -
RAN(RDS(OMERY, -R*PIOWR Y, or -R*SFs, wherein the C1-Cs alkyl, Co-Cs alkenyl, or C2-Cs
alkynyi is optionally substituted with one or more C-Cs alkyl, halo, or 1-Cs haloalkyl;

R? is hydrogen, halo, cyane, C1-Cs alkyl, Co-Cs alkenyl, C2-Cs alkynyl, C3-Cs cycloalkyl,
3- to 8-membered heterocycloalkyl, Cs-Cio aryl, 5- to 9-membered heteroaryl, -R*'OR, -RSR®, -
REC(OYORS, -RACIONRMRY), -RINRNDNC(OIR®, -RIS(OKR?, -RIS(OWN(RTHRY), -
RIN(RTIS(O)RY), -RP(O}R ), or -R*SFs, wherein the {1-Cs alkyl, C2-Cs alkenyl, or C2-Cs
alkynyl is optionally substituted with one or more C1-Ce alkyl, halo, or C1-Cs haloalkyl; or

R? and R’, together with the atoms to which they are attached, form a Cs-Cs cycloaliyl,
3- to 8-membered heterocycloalkyl, Ce-Cio aryl, or 5- to 9-membered heteroaryl, wherein the Cs-
Cy cycloalkyl, 3- to 8-membered heterocycloalkyl, Cs-Cio aryl, or 5- to 9-membered hetercaryl is
optionally substituted with one or more R™;

R is hydrogen, deuterium, C1-Cs alkyl, halo or C1-Cs haloalkyl;

R* s a bond, C-Cs alkyl, C2-Cs alkenyl, or C2-Cs alkynyl;

R? s hydrogen, Ci-Cs alkyl, C1-Cs haloalkyl, C3-Ca cycloalkyl, 3- to 8-mermbered
heterocycloalkyl, Cs-Cio aryl, or 5- to 9-membered heteroaryl, wherein the alkvl is optionally
substituted with one or more I,

R is hydrogen, Ci-Cs atkyl, Ci-Cs haloalkyl, C5-Cs eycloalkyl, 3- to 8-membered
heterocycloalkyl, Cs-Cio aryl, or 53- to 9-mernbered hetercaryl;

R is hydrogen, C1-Cs alkyl, Ci-Co haloalkyl, C5-Cs cycloalkyl, 3- to 8-membered
heterocycloalkyl, Cs-Cio aryl, or 5- {0 9-membered hetercaryl;

R*is hydrogen, C-Cs alkyl, Ci-Cs haloalkyl, C5-Cs eycloalkyl, 3- to 8-membered
heterocycloalkyl, Cs-Cio arvl, or 5- to 9-membered hetercaryl; or

R”and R?, together with the atoms to which they are attached, form a 3- to §-membered
heterocycloalkyl;

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

tislor2;

provided that R' is not C; or C4 alky] substituted with morpholinyl.
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2. A compound of Formula [

R? RS (I,
or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, sterecisomer, or tantomer
thereof, wheren:

Xis N(R?), O, § or C{ROHRSY;

RYis hydrogen, U1-Cs alkyl, C-Ce haloalkyl, Cs-Cs cycloalkyl, 3- to 8-membered
heterocycloalkyl, Cs-Cip aryl, or 5- to 3-membered heteroaryl, or

R® cyclizes with R! to form a 3- to 8-membered heterocycloaikyl;

R” i hydrogen or C)-Ce alkyl;

R is hydrogen or C1-Ce alkyl; or

R and R°, together with the atoms to which they are attached, form a C3-Cs cycloalkyl;

Yis C3-Cs cycloalkyl, 3- to 8-membered heterocycloalleyl, Us-Cio arvl, or 5- to 9-
membered heteroaryl, wherein the C3-Cs cycloalkyl, 3- to 8-membered heterocyeloalkyl, Ts-Cio
aryl, or 5- to 9-membered hetercaryl is optionally substituted with one or more (1-Cq alkyl, -
Cs haloalkyl, Ca-Cs cycloalkyl, 3- to 8-membered heterocycloalkyl, Cs-Cio aryl, 5- 10 9-
membered heteroaryl, halo, cyano, -R'OR®, -RIN(RNRS), -RISR® -R*C(OIORS, -
RACIOINRHRY), -RINRICIOIRE, -RAS(OHRS, -RIS(OINERDHRS), RANERIS(O)RY, -
RP(ONR), or -RUSFs,

R is C1-Cs alkyl, (2-Cs alkenyl, C2-Ce alkynyl, C1-Cs haloalkyl, (CHo)ar(C3-Cio
cycloalkyly, -{CH2u(Ce-Cip aryl), -({CH2)a~(3- to 8-membered heterocycloalkyl), or -(CH2)u-(5-
to O-membered heteroaryl), -RISRE, -RIC(OYOR®, -RIC(OWN(RHYRE), -RNRHIC(ORE, -
RESOWR’, -RIS(OWN(RRE), RINERDIS(O1RY, or -RPIOYR), wherein the C1-Cs alkyl, Ca-
Cs alkenyl, C2-Cs alkynyl, C1-Cs haloalkyl, Cs5-Ca cycloalkyl, 3- to 8-membered
heterocycloalkyl, Cs-Cio aryl, or 5- to 9-membered heteroaryl 1 optionally substituted with one
more halo, CN, C-Ce alkyl, -NRR®, -R*OR”, an optionally substituted 3- to §-mermbered
heterocycloalkyl, an optionally substituted Cs-Cro aryl, or an optionally substituted 5- to ©-
membered heteroaryl;

R? and R, together with the atoms to which they are attached, form a C3-Cs cycloalkyl,

3~ to 8-membered heterocycloalkyl, Co-Cio arvl, or 5- to 9-membered hetercarvl, wherein the Cs-
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Cy cycloalkyl, 3- to 8-membered heterocycloalkyl, Ce-Cro aryl, or 5- to 9-membered heteroaryl 15
optionally substituted with one or more R™;

R?* is hydrogen, deuterium, C1-Cs alkyl, halo or €1-Cs haloalkytl;

R* s a bond, {1-Cs alkyl, C2-Cs alkenyl, or (2-Cs alkynyl;

R is hydrogen, Ci-Co alkyl, C1-Cs haloalkyl, C3-Cg cycloalkyl, 3- to 8-membered
heterocycloalkyl, Ce-Cio aryl, or 5- to 9-membered hetercaryl, wherein the alkyl is optionaily
substituted with one or more D

RS is hydrogen, C1-Cs alkyl, C1-Ce haloalkyl, C3-Cs cycloalkyl, 3- to 8-membered
heterocycloalkyl, Cs-Cio aryl, or 5- to 9-membered heteroaryl;

R is hydrogen, C1-Cs alkyl, C1-Ce haloalkyl, Ca-Cs cycloalkyl, 3- to 8-membered
heterocycloalkyl, Cs-Cio aryl, or 5- to 9-membered hetercaryi;

R¥is hydrogen, C1-Cs alkyl, C1-Cs haloalkyl, Cs-Cs cycloalkyl, 3- to 8-membered
heterocycloaikyl, Cs-Cio aryl, or 5- to 9-membered hetercaryl; or

R” and R, together with the atoms to which they are attached, form a 3- to 8-membered
heterocycloalkyl;

nis0 1,2, 3, or4; and

tislor2;

provided that R' is not C; or Cs alkyl substituted with morpholiny!.

3. A compound of Foroula I

R! N-N
. 3

X Y

REOR (1),

or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, sterecisomer, or tautomer
thereof, wherein:

Xis N(RY), O, 8 or C(RMR®):

R s hydrogen, Ci-Cs alkyl, C-Ce haloalkyl, C3-Cs cycloalkyl, 3- to 8-membered
heterocycloalkyl, Cs-Cio aryl, or 5- to S-membered heteroaryl; or

R* gyclizes with R! to form a 3- to 8-membered heterocycloalkyl;

R is hydrogen or C1-Cs atkyl;

C
RS is hydrogen or Ci-Ce alkyl; or
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R" and R®, together with the atoms to which they are attached, form a C:-Cs cycloalkyl;

Y is Ca-Cx cycloalkyl, 3- to 8-membered heterocycloaloyl, Us-Cio arvl, or 5- to 9-
membered heteroaryl, wherein the Ci-Cs cycloalkyl, 3- to 8-membered heterocvcloalkyl, Us-Cio
aryl, or 5- t¢ 9-membered hetercaryl i1s optionally substituted with one or more 1-Ce alkyl, -
Cs haloalkyl, C3-Cs cyeloalkyl, 3- to 8-membered heterocycloalkyl, Cs-Cio aryl, 5- to 9-
membered heteroaryl, halo, cyano, -R*OR’, -RINRHRE), -R*SR®, -R*C(O)OR®, -
RACIOINRDRY), -RINRHC(OIRE, -RIS(OWRS, -RIS(OWNERDIRY), RINERIS(O3{RY, -
RAP(OWR ), or -RISFs,

R is C1-Cs alkyl, C2-Cs alkenyl, C:-Ce alkynyl, Ci-Ce haloalkyl, CHa)ur{(C5-Cio
cycloalkyly, -(CH2(Ce-Cio aryl), -(CH2)u(3- to 8-membered heterocycloalkyl), or -(CH)u-(S-
to 9-membered heteroaryl), -RYSR®, -RAC(OIOR®, -RICIOINRIRY), -RNRIC(OIRE, -
RISONR’, -RIS(OWNRHURE), RINERIS(OMRY, or -R*PIONR), wherein the C1-Cs alkyl, Ca-
Cs atkenvl, C-Cs alkynyl, C1-Cs haloalkyl, Ci-Cy cycloalkyl, 3- to 8-membered
heterocycloalkyl, Cs-Cio aryl, or 5- to 9-membered heteroaryl 13 optionally substituted with one
more halo, CN, C1-C alkyl, -NRR®, -R*OR”, an optionally substituted 3- to 8-membered
heterocycloalkyl, an optionally substituted Co-Cro arvl, or an optionally substituted 5- 10 9-
membered heteroaryl;

R? is hydrogen, halo, cyano, C1-Cs alkyl, C2~Cs alkenyl, Ca-Cs alkynyl, C3-Cs eveloalkyl,
3- to 8-membered heterocycloalkyl, Cs-Cho aryl, 5- to S-membered heteroaryl, -R'OR’, -RSR®, -
RIC(OYORS, -RIC(OINRHRY), -RINRHC(OIRE, -RIS(OXR’, -RIS(OWNRHRF),
RIN(RTIS(O)RY, -RIPIONHR ), or -R*SFs, wherein the C1-Cs alkyl, C-Cs alkenyl, or Co-Cs
alkynyl, 13 optionally substituted with one or more C1-Cs alkyl, halo, or Ci-Cs haloalkyl;

R? 1s hydrogen, halo, cyano, C1-Cs alkyl, C2-Cs alkenyl, Ca-Ce alkynyl, T5-Ca cveloalkyl,
3- to 8-membered heterocveloalkyl, Ue-Cio aryl, 5- to S-merbered hetercaryl, -R*OR, -R*SRE, -
RAC(OIORS, -RACIOMNRYRY), -RANRHCIORE, -RIS(ORRS, -RIS{OWMNRHRS),
RINRNS(OWRY), -RP(OMR ), or -R*SFs, wherein the C1-Cg alkyl, Co-Cs alkenyl, or 0-Cs
alkynyl is optionally substituted with one or more U-Cs alkyl, halo, or C-Cs haloalkyl;

R* is a bond, Ci-Cs alkyl, $r-Ce alkenyl, or C2-Co alkynyl, wherein R* can only be a bond

with -R*OR’;
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R’ is hydrogen, C1-Cs alkyl, C1-Cg haloalkyl, C5-Cs cycloalkyl, 3- to 8-membered
heterocycloalkyl, Ce-Cig aryl, or 5- to S-membered hetercaryl, wherein the alky! is optionally
substituted with one or more D

R® is hydrogen, C1-Cq alkyl, C1-Cq haloalkyl, C3-Cs cycloalkyl, 3- to S-membered
heterocycloaikyl, Us-Cio aryl, or 5- to 9-membered heteroaryl;

R’ is hydrogen, C1-Cs alkyl, C1-Cs haloalkyl, C3-Cs cycloalkyl, 3- to 8-membered
heterocycloalkyl, Cs-Cio aryl, or 5- to 9-membered hetercaryl;

R¥is hydrogen, C1-Cs alkyl, C1-Cs haloalkyl, C3-Cs cycloalkyl, 3- to §-membered
heterocycloalkyl, Cs-Cio aryl, or 5- to 9-membered hetercaryl; or

R” and R®, together with the atoms to which they are attached, form a 3- to 8-membered
heterocycloalkyl;

nisQ, 1,2, 3, or 4; and

tislor2;

provided that R' is not Cy or Cs alkyl substituted with morpholinyl,

4. A compound of Formula TE

R! NN
7N

b
HN Y

REOR
or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, sterecisomer, or tautomer
thereof, wherein:

Y s C3-Cx cycloalkyl, 3- to 8-membered heterocycloalyl, Us-Cro aryl, or 5- 10 9-
membered heteroaryl, wherein the C:-Cg cycloalkyl, 3- to 8-membered heterocveloalkyl, Cs-Cio
aryl, or 5- to 9-membered heteroaryl 1s optionally substituted with one or more C1-Cs alkyl, Ci-
Cs haloalkyl, Ca-Cs cycloalkyl, 3- to 8-membered heterocycloalkyl, Cs-Cio aryl, 5- 10 9-
membered heteroaryl, balo, cyano, -R*OR®, -RINR RS, -R*SR®, -R*C(O)OR, -
RIC(OINRHRY), -RINRICOR?, -RISONR®, -RIS(OINRURY), -RNERDIS(OWRY, -
RIPLOWR ), or -RISFs;

R!is C1-Cs alkyl, Co-Cs alkenyl, Co-Co alkynyl, Ci-Cs hatoalkyl, -CHopa-(Ts5-Cro
cycloalkvly, -(CH2)a(Ce-Cie aryl), -(CH2)n-(3- to 8~-membered heterocycloalkyl), or (CHz3-(5-
to S-membered hetercaryl), -RISR®, -RICOYOR®, -RICIOMNRHRY), -RINRHICIORS, -
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RAS{O)R, -RES(OMNRHRY), -RINRNS(OWRY), or -RIPIOWR ), wherein the C1-Cq alkyl, Co-
s allenyl, C:-Cs alkynyl, C1-Cs haloalloyl, U5-Cs cyeloalkyl, 3- to 8-membered
heterocycloalkyl, Cs-Cip aryl, or 5- to 9-membered heteroaryl 15 optionally substituted with one
more halo, CN, (1-Cs alkyl, -NR'R®, -R*OR®, an optionally substituted 3- to S-membered
heterocycloalkyl, an optionally substituted Ce-Cro aryl, or an optionally substituted 5- to 9-
membered heteroaryl;

R? is hydrogen, halo, cyano, C1-Cs alkyl, (2-Cs alkenyl, C2-Ce alkynyl, C5-Ce cycloalkyl,
3- to §-membered heterocycloalkyl, Ce-Cio aryl, 5- to 9-membered heteroaryl, -R*OR?, -R*SR, -
RAC(O)OR®, -RACIOINRDRY), -RINRDICIOIRE, -RIS(OWR?, -RIS(OINRIRY), -
RANRDS(ORRY, -RIPCOWR ), or -RISTs, wherein the C1-Ce alkyl, C2-Cs alkenyl, or C2-Cs
alkynyi is optionally substituted with one or more C1-Cs alkyl, halo, or C1-Cs haloalkyl;

R® is hydrogen, halo, cyane, C1-Cs alkyl, Cr-Cs alkenyl, {2-Cs alkynyl, C3-Cs cycloalkyl,
3- to 8-membered heterocycloalkyl, Cs-Cio aryl, 5- to 9-membered heteroaryl, -R*OR°, -RSR®, -
REC(OYOR®, -RACIOWN(RIRY), -RNRHC(OIR®, -RIS(O}R’, -RIS(OWN(RTHRY, -
RINRSORRY, -RPIONR ), or -R*SFs, wherein the Ci-Cs alkyl, C-Cs alkenyl, or C>-Cs
alkynyl 1s optionally substituted with one or more C-Cs alkyl, halo, or C1-Cs haloalkyl; or

R? and R, together with the atoms to which they are attached, form a C2-Cs cycloalkyl,
3-to 8-membered heterocycloalkyl, Cs-Cio aryl, or 5- to 3-membered heteroaryl, wherein the Cs-
Ca cyeloalkyl, 3~ to 8-membered heterocveloalkyl, Cs-Cio aryl, or 5- 1o 9-membered heteroaryl is
optionally substituted with one or more R,

R2 s hydrogen, deuterium, C1-C alkyl, halo or €1-Cs haloalkyl;

R* is a bond, C-Cs alkyl, Cr-Cs alkenyl, or C-Cy alkynyl;

R s hydrogen, Ci-Cs alkyl, C1-Cs haloalkyl, T3-Cx cycloalkyl, 3- to 8-mermbered
heterocycloallyl, Cs-Cio aryl, or 5~ to 3-membered heteroaryl, wherein the alkyl s optionally
substituted with one or more I;

R is hydrogen, C1-Cs alkyl, Ci-Cs haloalkyl, C5-Cs eycloalkyl, 3- to &-membered
heterocycloalkyl, Cs-Cig aryl, or 3- to 9-membered heteroaryl;

R is hydrogen, C1-Cs alkyl, Ci-Cs haloalkyl, Us-Cs eycloalkyl, 3- to 8-mermbered
heterocycloatkyl, Cs-Cio aryl, or 3- {0 9-membered hetercaryl;

R*is hydrogen, C1-Cs alkyl, C1-Cg haloalkyl, C3-Cs cycloalkyl, 3- to 8-membered

~

heterocycloalkyl, Cs-Cig aryl, or 5- to 9-membered hetercaryl; or

169
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R” and R® together with the atoms to which they are attached, form a 3- to &-membered
heterocycloalkyl;

nis0, 1,2, 3, or4; and

tislorZ;

provided that R' is not Cz or Cs alkyl substituted with morpholinyl.

5. The compound of claim 1, wherein:

Xis N{R* or O,

R is hydrogen or Ci-Cs alkyl:

¥ 15 3- to 8-membered heterocycloalkyi, Co-Cio arvl, or 3- to 9-membered heteroaryl,
wherein the 3- to 8-membered heterocycloalkvl, Ce-Cio aryl, or $- to @-membered hetercaryl is
optionally substituted with one or more C1-Ce alkyl, C1-Cs haloalkyl, C3-Cs cycloalkyl, halo,
cyano, -RAOR’, -R¥SR® or -R*SFs;

R! is C1-Cs alkyl, C1-Cs haloalkyl, -{CH)-(C3-Cho cycloalkyl), {(CH2}-(3- to 8-
membered heterocycloalkyly, {CH2u(Co-Cro arvl), or «{(CH2u-(5- to S-membered heteroaryl)
wherein the C1-Cs alkyl, C1-Cs haloalkyl, C3-C cycloalkyl, 3- to 8-maembered heterocycloalkyl,
Cs~-Cio aryl, or 5- to 9-membered heteroaryl is optionally substituted with one more halo, CN,
C1-Cs alkyl, or -R*OR;

R? is hydrogen or C1-Cs alky! optionally substituted with one or more halo;

RY is hydrogen or C-Ce alkyl optionally substituted with one or more halo; or

R? and R, together with the atoms to which they are attached, form a Ca-Cs cyeloalkyl,
Cs-Cro aryl, or 5- to 9-membered heteroaryl, wheremn the Cs-Cr cycloalkyl, Ce-Cip aryl, or 5- to
9-mernbered heteroaryl is optionally substituted with one or more R®:

R* i3 halo;

R* s a bond or C-Cs alkyl;

R”is hydrogen, Ci-Cs alkyl, or C4-Cs haloalkyl, wherein the alkyl is optionally
substituted with one or more I, and

nis$, 1,2, 3, 014

provided that R! is not O or Cs alky! substituted with morpholinyl.

6. The compound of any one of the preceding claims, wherein Xis N(R*) or 0.
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7. The compound of any one of the preceding claims, wherein X 1s NH.

& The compound of any one of the preceding claims, wherein Y is 3- to S-membered
heterocycloalkyl, Us-Cip aryl, or 5- to 9-membered heteroaryl, wherein the 3- to 8-membered
heterocycloalkyl, Cs-Cie aryl, or 5- to 9-membered heteroarv! 1s optionally substituted with one

or more {1-C alkyl, C1-Cs haloalkyl, C:-Cy cycloalkyl, halo, cyane, or -R*OR’.
9. The compound of any one of the preceding claims, wherein Y is piperidiny! or phenyi,

wherein the piperidinyl or phenyl is substituted with one or more C1-Cs alkyl, C1-Ce haloalkyl,

Cs-Cy cycloalkyl, halo, cyano, or -R*OR”.

G

O HO KO HO- HO- HG-

CF;
| ci

11. The compound of any one of the preceding claims, wherein R* is hydrogen or C-Ce alkyl.
12. The compound of any one of the preceding claims, wherein R’ is hydrogen or C1-Cs alkyl

13. The compound of any one of the preceding claims, wherein R? and R®, together with the

atoms to which they are attached, form a C3-Cg eycloalkyl, Cs-Cio aryl, or 5- to 9-membered
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heteroarvl, wherein the C:-Cx cycloalkyl, Cs-Cio aryl, or 5- to 9-membered hetercaryi is

optionally substituted with one or more R™.

14. The compound of any one of the preceding claims, wherein R™ is hydrogen or halo.

15. The compound of any one of the preceding claims, wherein R* and R, together with the

atoms to which they are attached, form

O S
CPASR R -F- PR 10 Y]
\. !/ “\ ------ <' N 4
8o

16. The compound of any one of the preceding claims, wherein R' 15 C1-Cs alkyl, Co-Cs atkenyl,
or {2-Ce altkynyl, wherein the Ci-Ce alkyl, Cr-Cs alkenyl, or C2-Cs alkyny! is optionally
substituted with one more halo, -R*OR®, an optionally substituted 3- to S-membered

heterocycloalkyl, an opticnally substituted Cs-Cig aryl, or an opticnally substituted 5- to -

membered hetercaryl

17. The compound of any one of the preceding claims, wherein R! is 3- to 8-membered
heterocycloalkyl optionally substituted with one more halo, -R*OR’, an optionally substituted 3-
to 8-membered heterocvcloalkyl, an optionally substituted Cs-Cio aryl, or an optionally

substituted 5- to 9-membered heteroaryl.

18, The compound of any one of the preceding claims, wherein R i 5- to 9-membered
heteroaryl optionally substituted with one more halo, -R*OR>, an optionally substituted 3- to 8-
membered heterocyeloalkyl, an optionally substituted Cs-Cio aryl, or an optionally substituted 5-

to 9-membered heteroaryl.
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[Cl) :’"O
19. The compound of any one of the preceding claims, wherein R is >—>/? \)ﬂ>/
S o ) o “ “ 0
- ~C Q O
o o o g e .
5 DA DA Oy Oy Oy Oy

—C

e o . HO HO -
(G o By T Ty
HO CF3 HO LF4

20. The compound of any one of the preceding claims, wherein R* is a bond, C-Co alkyl, C5-Cs

alkenyl, or C:-Ce alkynyl
21. The compound of any one of the preceding claims, wherein R” s hydrogen or C1-Cs alkyl.
22. The compound of any one of the preceding claims, wherein R® is hydrogen or C1-Ce alkyl.

23. The compound of any one of the preceding claims, wherein nis 0, 1, or 2.

25, The compound of any one of the preceding claims, wherein the compound 15 of formula (H-

), (1I-g), (H-h), (114}, or ()
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R N-N R! N-N
HN— Sy HN Y—v
R.?a \ p R2a R?a
?g’l N PR R2a 2a .
R* (TI-1}, or {3,

or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, sterecisomer, or tautomer

thereof

26. The compound of any one of the preceding claims, wherein the compound is selected from
the compounds of Table 1 or Table 2, or a pharmaceutically acceptable salt, solvate, clathrate,

hydrate, stereoisomer, or tautomer thereof.

27. A pharmaceutical composition comprising the compound of any one of the preceding claims

and one or more pharmaceutically acceptable carriers.

28. A method of modulating NLRP3, the method comprising administering o the subject a

compound of any one of claims 1-26, or a pharmaceutical composition of claim 27,

29. A method of treating or preventing a disease or disorder, the method comprising
administering to the subject a compound of any one of claims 1-26, or a pharmaceutical

composition of claim 27.

30. The compound of any one of claims 1-26, or a pharmaceutical compaosition of claim 27, for

use in treating or preventing a disease or disorder.

31. Use of the compound of any one of claims 1-26, in the manufacture of a medicament, for the

treatment or prevention of a disease or disorder.
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32. Use of the compound of any one of claims 1-26 for the treatment or preveniion of a disease

or disorder.

33. The method, compound, or use of any one of claims 28-32, wherein the disease or disorder is

an NLRP3-related disease or disorder.

34. The method, compound, or use of any one of claims 28-33, wherein the subject is a2 human.

35, The method, compound, or use of any one of claims 28-34, wherein the disease or disorder is
mflammation, an auto-immune disease, a cancer, an infection, a disease or disorder of the central
nervous system, a metabolic disease, a cardiovascular disease, a respiratory disease, a kidney
disease, a liver disease, an ocular disease, a skin disease, a lymphatic disease, a rheumatic
disease, a psychological disease, graft versus host disease, allodynia, or an NLRP3-related

disease.

36. The method, compound, or use of claim 35, wherein the disease or disorder of the central
nervous system 8 Parkinson’s disease, Alzheimer’s disease, traumatic brain injury, spinal cord

mjury, arnyotrophic lateral sclerosis, or multiple sclerosis.

37. The method, compound, or use of claim 35, wheremn the kidney disease 1s an acute kidney

disease, a chronic kidney disease, or a rare kidney disease.

38 The method, compound, or use of claim 35, wherein the skin disease is psoriass, hidradenitis

suppurativa {HR), or atopic dermatitis.

39 The method, compound, or use of claim 35, wheren the rheumatic disease 15

dermatomyositis, Still’s disease, or juvenile idiopathic arthritis.

40. The method, compound, or use of claim 35, wherein the NLRP3-related disease s in a

subject that has been determined to carry a germline or somatic non-silent mutation in NLRP3,

—
~
L
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41, The method, compound, or use of claim 40, wherein the NLRP3-related diseaseis ina
subject that has been determined to carry a germline or somatic non-silent mutation in NLRP3 is

cryopyrin-associated autoinflammatory syndrome.

42. The method, compound, or use of claim 35, wherein the cryopyrin-associated
autoinflammatory syndrome is familial cold autoinflammatory syndrome, Muckle-Wells

syndrome, or neonatal onset multisystem inflammatory disease.



