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ABSTRACT

Described herein are liver X receptor (LXR) modulators and
methods of utilizing LXR modulators in the treatment of
LXR-associated diseases, disorders or conditions. Also
described herein are pharmaceutical compositions containg
such compounds.
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LIVER X RECEPTOR (LXR) MODULATORS

CROSS-REFERENCE

[0001] This application is a continuation of U.S. Applica-
tion No. 17/876,354, filed Jul. 28, 2022, which is a continua-
tion of U.S. Application No. 17/552,287, filed Dec. 15,
2021, now abandoned, which is a continuation of U.S.
Application No. 17/315,035, filed May 7, 2021, now aban-
doned, which is a continuation of U.S. Application No. 16/
269,444, filed Feb. 6, 2019, now Patent No. 11,034,657,
issued Jun. 15, 2021, which is a continuation of U.S. Appli-
cation No. 16/054,884, filed Aug. 3, 2018, now Patent No.
10,246,419, issued Apr. 2, 2019, which is a continuation of
U.S. Application No. 14/916,275, filed Mar. 3, 2016, now
Patent No. 10,047,055, issued Aug. 14, 2018, which is a
National Phase application of International Application
No. PCT/US2014/054043, filed Sep. 4, 2014, which claims
benefit from Provisional Application No. 61/873,755, filed
Sep. 4, 2013, which are herein incorporated by reference in
their entirety.

BACKGROUND OF THE INVENTION

[0002] Liver X receptor (LXR), first described by Willy, P.
J., et al. (“LXR, a nuclear receptor that defines a distinct
retinoid response pathway,” Genes & Development
9:1033-1045 (Cold Spring Harbor Laboratory Press)), is a
member of the nuclear hormone superfamily and consists of
two subtypes, LXR alpha and LXR beta. LXR modulates a
variety of physiological responses including inflammation
in various tissues and cell types, regulation of cholesterol
absorption, cholesterol elimination (bile acid synthesis),
and transport of cholesterol from peripheral tissues via
plasma lipoproteins to the liver. LXR also regulates genes
involved in glucose metabolism, cholesterol metabolism in
the brain and apolipoproteins such as ApoE and its isoforms,
that are implicated in cellular differentiation and apopotosis,
inflammation, neurodgenerative disease, and infectious dis-
eases (Geyeregger, R. et al,, Cell. Mol. Life Sci. 2006,
63:524-539). LXR also regulates genes, including ApoFE,
in melanoma cells and melanocytes (Lim, K.M., et al., J
Invest Dermatol. (2013) 133(4):1063-71) and thus is also a
therapeutic target for treatment of certain types of cancers.

SUMMARY OF THE INVENTION

[0003] Described herein are compounds of Formula I, TA,
1B, IC, II, IIA, or IIB, pharmaceutical compositions that
include such compounds, and methods of use thereof, for
modulating LXR. In one aspect is the administration of at
least one LXR modulator described herein to a mammal in
the treatment of diseases, disorders or conditions that would
benefit from LXR modulation.

[0004] In one aspect is a compound of Formula (I):

M

wherein:
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[0005] A and B are each nitrogen, wherein A and B are
bonded together to form a five-membered heteroaryl
ring;

[0006] L, is a bond, C,-Cgalkyl, or C,-Cgsheteroalkyl;

[0007] R] 18 —ORQ, —N(Rg)z, Cl-Céalkyl, C2-C6alke-
nyl, C;-Cghaloalkyl, C,-Coheterocycloalkyl, —C(=0)
Rg, or —C(=0)N(Ro);

[0008] R, is C,-Cgsalkyl, C,-Csalkenyl,
cloalkyl, or -C;-Cgalkyl-Cs-Cgeycloalkyl;

[0009] Rj; is hydrogen, halogen, C,-Cgalkyl, or C,-
Cghaloalkyl;

[0010] R, is aryl or heteroaryl; wherein aryl or hetero-
aryl is substituted with at least one R;;

[0011] each Rs is independently halogen, C,-Cgalkyl, or
C,-Cghaloalkyl,

[0012] Rgis Cy-Cgalkyl, C,-Cgalkenyl, C;-Cghaloalkyl,
-C,-Cgalkyl-aryl, aryl, or heteroaryl;

[0013] each Ry is independently hydrogen, C,-Csalkyl,
C,-Cgheteroalkyl, C,-Cghaloalkyl, -C,-Cgalkyl-aryl,
aryl, or heteroaryl;

[0014] each R, is independently hydrogen, C,-Cgalkyl,
C,-Cgheteroalkyl, -C,-Cgalkyl-aryl, aryl, or heteroaryl;

[0015] each R;; is independently halogen, nitro,
—ORyp, —N(Ry9)2, —CN, —C(=0)Ryy, —C(=0)
ORi,  —C(=O)NRiok,  —NR;gC(=O)Ryo,
NR;SO2R10, —SORj9, —SO3R16, —SO:N(Ry0)2,
—C(=0)OCH,SCH;, optionally substituted C;-
Cgalkyl, optionally substituted Cs-Cgeycloalkyl,
optionally substituted C;-Cshaloalkyl, optionally sub-
stituted C,-Cgheteroalkyl, optionally substituted -C,-
Cgalkyl-aryl, optionally substituted aryl, or optionally
substituted heteroaryl; and

[0016] nis 0-4;

[0017] or a pharmaceutically acceptable salt, pharma-
ceutically acceptable solvate, or pharmaceutically
acceptable prodrug thereof.

[0018] In one embodiment is a compound of Formula I
wherein R, is aryl. In another embodiment is a compound
of Formula I wherein Ry is phenyl substituted with at least
one R;;. In a further embodiment is a compound of Formula
I wherein R, is phenyl substituted with one Ry, Ry; is
—SO,R g, and Ryq is Cy-Cgalkyl. In a further embodiment
is a compound of Formula [ wherein L is a bond. In yet a
further embodiment is a compound of Formula [ wherein R
is C;-Cgalkyl. In another embodiment is a compound of For-
mula [ wherein R, is C,-Cgalkenyl. In another embodiment
is a compound of Formula [ wherein R, is C,-Cghaloalkyl.
In another embodiment is a compound of Formula I wherein
R; is —CF3. In another embodiment is a compound of For-
mula [ wherein R; is —C(=0)R;. In another embodiment is
a compound of Formula I wherein R, is —C(=0)Rg, and Rg
i8 C;-Cgalkyl. In another embodiment is a compound of For-
mula [ wherein R, is C(=0)N(Ry),. In another embodiment
of the aforementioned embodiments is a compound of For-
mula I wherein R, is C;-Cgalkyl. In another embodiment of
the aforementioned embodiments is a compound of Formula
I wherein R; is isobutyl. In another embodiment of the
aforementioned embodiments is a compound of Formula |
wherein R3 is hydrogen. In another embodiment of the
aforementioned embodiments is a compound of Formula [
wherein R; is halogen.

[0019] In another aspect is a compound of Formula (I):

C3-Cscy-
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R, ®Y), (m

N%N/[ IS\R

R—Y, Ry

wherein:

[0020] X is —O—, —S—, or —C(R¢)=C(Re)—;

[0021] L, is a bond, C;-Cgalkyl, or C,-Cgheteroalkyl;

[0022] Rl i —ORQ, —N(Rg)z, Cl-C6alkyl, Cz-C6alke-
nyl, C;-Cghaloalkyl, C,-Cgheterocycloalkyl, —C(=0)
Rs, or —C(=0)N(Ro),;

[0023] R, is C;-Cgalkyl, C,-Csalkenyl,
cloalkyl, or -C;-Cgalkyl-C;-Cgeycloalkyl;

[0024] R; is hydrogen, halogen, C;-Cgalkyl, or C;-
Cghaloalkyl;

[0025] R, is aryl or heteroaryl; wherein aryl or hetero-
aryl is substituted with at least one Ry;;

[0026] each Rs is independently halogen, C,-Cgalkyl, or
C,-Cghaloalkyl;

[0027] each R is independently hydrogen, halogen, C-
Cealkyl, or C;-Cghaloalkyl;

[0028] Rgis C;-Cgalkyl, C5-Csalkenyl, C,-Cshaloalkyl,
-C,-Cgalkyl-aryl, aryl, or heteroaryl;

[0029] each R, is independently hydrogen, C,-Cgalkyl,
C,-Cgheteroalkyl, C;-Cghaloalkyl, -C;-Cgalkyl-aryl,
aryl, or heteroaryl;

[0030] each Ry is independently hydrogen, C,-Cgalkyl,
C-Cgheteroalkyl, -C,-Cgalkyl-aryl, aryl, or heteroaryl;

[0031] each R;; is independently halogen, nitro,
—ORyp, —N(Ryg), —CN, —C(=0)R,p, —C(=0)
ORyy, —C(=0)NR0), —NR;0C(=0)Ry,,
NR;SOsR 19, —SORjg, —SO2R19, —SO:N(Ryp)o,
—C(=0)OCH,SCH3, optionally substituted C;-
Cealkyl, optionally substituted Cs-Cgeycloalkyl,
optionally substituted C;-Cghaloalkyl, optionally sub-
stituted C,-Cgheteroalkyl, optionally substituted -C;-
Csalkyl-aryl, optionally substituted aryl, or optionally
substituted heteroaryl; and

[0032] nis0-2;

[0033] or a pharmaceutically acceptable salt, pharma-
ceutically acceptable solvate, or pharmaceutically
acceptable prodrug thereof.

[0034] In another embodiment is a compound of Formula
II wherein L; is a bond. In another embodiment is a com-
pound of Formula IT wherein L, is C;-Cgalkyl; and R; is
—OH. In another embodiment is a compound of Formula
II wherein L; is —CH,—. In a further embodiment is a
compound of Formula II wherein R, is —C(=0)ORg, and
Rg is C;-Cealkyl or C;-Cgheteroalkyl. In a further embodi-
ment is a compound of Formula II wherein L, is C;-Cgalkyl.
In a further embodiment is a compound of Formula IT
wherein R, is H. In another embodiment of the aforemen-
tioned embodiments is a compound of Formula II wherein
R4 is phenyl substituted with one R;;. In another embodi-
ment of the aforementioned embodiments is a compound of
Formula II wherein R, is phenyl substituted with one Ry,
Ry; is —SO,R g, and Ry 1s C;-Cealkyl. In another embodi-
ment of the aforementioned embodiments is a compound of
Formula IT wherein R, is phenyl substituted with at least two
R;;. In another embodiment of the aforementioned embodi-
ments is a compound of Formula II wherein R4 is phenyl
substituted with at least two Ry; and each Ry; is indepen-
dently halogen, optionally substituted C,-Csalkyl,

C5-Cscy-
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—SOleo, —NRI()SOle(), or —SOzN(Rlo)Q. In another
embodiment of the aforementioned embodiments is a com-
pound of Formula IT wherein n is 0. In another embodiment
of the aforementioned embodiments is a compound of For-
mula I wherein Rj is hydrogen. In another embodiment of
the aforementioned embodiments is a compound of Formula
I wherein R; is halogen. In another embodiment of the
aforementioned embodiments is a compound of Formula IT
wherein X is —O—. In another embodiment of the afore-
mentioned embodiments is a compound of Formula II
wherein X is —S—. In another embodiment of the afore-
mentioned embodiments is a compound of Formula II
wherein X is —CH=CH—.

[0035] In another aspect is a pharmaceutical composition
comprising a pharmaceutically acceptable diluent, excipi-
ent, carrier or binder and a compound of Formula [, IA,
1B, IC, II, TIA, or IIB, or a pharmaceutically acceptable
salt, pharmaceutically acceptable solvate, or pharmaceuti-
cally acceptable prodrug thereof.

[0036] In another aspect is a method of treating a disease,
disorder or condition in a mammal that would benefit from
LXR modulation comprising administering to the mammal a
compound of Formula I, TA, IB, IC, II, IIA, or IIB, or a
pharmaceutically acceptable salt, pharmaceutically accepta-
ble solvate, or pharmaceutically acceptable prodrug thereof.
[0037] In a further embodiment is a method of treating a
disease, disorder or condition in a mammal that would ben-
efit from LXR modulation comprising administering to the
mammal a compound of Formula I, TA, IB, IC, IL, IIA, or
1IB, or a pharmaceutically acceptable salt, pharmaceutically
acceptable solvate, or pharmaceutically acceptable prodrug
thereof; wherein the disease, disorder or condition in a
mammal is increased lipid levels, increased cholesterol
levels, low HDL-cholesterol, high L.DL-cholesterol, athero-
sclerotic diseases, diabetes, non-insulin dependent diabetes
mellitus, metabolic syndrome, dyslipidemia, sepsis, inflam-
matory diseases, infectious diseases, skin diseases, colitis,
pancreatitis, cholestasis of the liver, fibrosis of the liver,
psoriasis, Alzheimer’s disease, Parkinson’s disease,
impaired/ improvable cognitive function, HIV, cancer
including metastatic cancer and metastatic melanoma, and
age related forms of macular degeneration (wet and dry
forms).

[0038] In some embodiments is a method of treating a dis-
ease, disorder or condition in a mammal that would benefit
from LXR modulation comprising administering to the
mammal a compound of Formula I, TA, IB, IC, II, IIA, or
1IB, or a pharmaceutically acceptable salt, pharmaceutically
acceptable solvate, or pharmaceutically acceptable prodrug
thereof; wherein the disease, disorder or condition in a
mammal is cancer. In some embodiments the cancer is
malignant melanoma. In some embodiments the ApoE
levels are reduced in the cancer. In some embodiments the
method further comprises the administration of a second
therapeutic agent. In some embodiments the second thera-
peutic agent is a BRAF inhibitor. In some embodiments the
BRAF inhibitor is selected from PDC-4032, GSK2118436,
and PL.X-3603. In some embodiments the second therapeu-
tic agent is sunitinib malate, sorafenib tosylate, imatinib
mesylate, or nilotinib hydrochloride monohydrate; or a
combination thereof. In some embodiments of the afore-
mentioned embodiments the mammal is a human.

[0039] In some embodiments is a method of treating a dis-
ease, disorder or condition in a mammal that would benefit
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from LXR modulation comprising administering to the
mammal a compound of Formula I, TA, IB, IC, II, TIA, or
[IB, or a pharmaceutically acceptable salt, pharmaceutically
acceptable solvate, or pharmaceutically acceptable prodrug
thereof; wherein the disease, disorder or condition in a
mammal is Alzheimer’s disease.

[0040] In some embodiments is a method of treating a dis-
ease, disorder or condition in a mammal that would benefit
from LXR modulation comprising administering to the
mammal a compound of Formula I, IA, IB, IC, II, TIA, or
1IB, or a pharmaceutically acceptable salt, pharmaceutically
acceptable solvate, or pharmaceutically acceptable prodrug
thereof, wherein the disease, disorder or condition in a
mammal is Parkinson’s disease.

[0041] In another embodiment is the use of a compound of
Formula I, IA, IB, IC, II, ITA, or IIB in the manufacture of a
medicament for the treatment of a disease, disorder, or con-
dition that would benefit from LXR modulation (such as any
of the methods described herein). In another embodiment is
a compound of Formula [, [A, IB, IC, IL, ITA, or IIB for use
in the any of the methods described herein. In another embo-
diment is the use of a LXR modulator in the manufacture of
a medicament for use in the treatment of a disease, disorder
or condition in a mammal, wherein the disease, disorder or
condition in a mammal is increased lipid levels, increased
cholesterol levels, low HDL-cholesterol, high LDL-choles-
terol, atherosclerotic diseases, diabetes, non-insulin depen-
dent diabetes mellitus, metabolic syndrome, dyslipidemia,
sepsis, inflammatory diseases, infectious diseases, skin dis-
eases, colitis, pancreatitis, cholestasis of the liver, fibrosis of
the liver, psoriasis, Alzheimer’s disease, Parkinson’s dis-
ease, impaired/improvable cognitive function, HIV, cancer
including metastatic cancer and metastatic melanoma, acute
macular degeneration, and age related forms of macular
degeneration (wet and dry forms). In another embodiment
is the use of a LXR modulator and a second therapeutic
agent in the manufacture of a medicament for use in the
treatment of a disease, disorder or condition in a mammal,
wherein the disease, disorder or condition in a mammal is
increased lipid levels, increased cholesterol levels, low
HDL-cholesterol, high LDL-cholesterol, atherosclerotic dis-
eases, diabetes, non-insulin dependent diabetes mellitus,
metabolic syndrome, dyslipidemia, sepsis, inflammatory
diseases, infectious diseases, skin diseases, colitis, pancrea-
titis, cholestasis of the liver, fibrosis of the liver, psoriasis,
Alzheimer’s disease, Parkinson’s disease, impaired/impro-
vable cognitive function, HIV, cancer including metastatic
cancer and metastatic melanoma, and age related forms of
macular degeneration (wet and dry forms).

[0042] In another aspect is a method of modulating LXR
activity comprising contacting LXR, or portion thereof, with
a compound of Formula I, [A, IB, IC, II, ITA, or IIB, or a
pharmaceutically acceptable salt, pharmaceutically accepta-
ble solvate, or pharmaceutically acceptable prodrug thereof.

INCORPORATION BY REFERENCE

[0043] All publications, patents, and patent applications
mentioned in this specification are herein incorporated by
reference to the same extent as if each individual publica-
tion, patent, or patent application was specifically and indi-
vidually indicated to be incorporated by reference.
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BRIEF DESCRIPTION OF THE FIGURES

[0044] FIG. 1 shows ABCA1 gene expression analyzed by
QT-PCR for Compound 4 as outlined in Example 13.
[0045] FIG. 2 shows ABCG1 gene expression analyzed by
QT-PCR for Compound 4 as outlined in Example 13.
[0046] FIG. 3 shows IL1P gene expression analyzed by
QT-PCR for Compound 4 as outlined in Example 14.
[0047] FIG. 4 shows aSyn gene expression analyzed by
QT-PCR for Compound 4 as outlined in Example 15.

DETAILED DESCRIPTION OF THE INVENTION
Metastatic Melanoma

[0048] Expression levels of certain micro RNAs (miR-
NAs), including miRNA-1908, miRNA-199a-5p and
miRNA-199a-3p and ApoE, including ApoE3 and ApoE4,
correlate with the progession of malignant melanomas and
metastatic disease as well as frequencies in other cancers
(Tavazoie, S.F., etal., Cell (2012) 151:1-15). The discovery
that the three miRNAs combinatorially target metastatic
melanoma suppression establishes their potential as mela-
noma biomarkers. In particular, melanoma cell-secreted
ApoE suppresses metastaic invasion and endothelial recruit-
ment. Cancer-derived ApoE has been directly linked to
modulation of metastatic angiogenesis in melanoma cells
as well as in other cancer types. Agents that increase the
expression of ApoE are therefore potential therapeutic
agents for suppressing endothelial migration and tumor
invasion and for the treatment of malignant metastatic mel-
anoma and other cancers. LXR agonists have been shown to
regulate ApoE in primary human melanoma cells (Lim,
KM., et al., J Invest Dermatol. (2013) 133(4):1063-71),
identifying ApoE as a LXR target gene in melanoma cells
and in melanocytes. As ApoE up-regulation is associated
with tumor suppression in melanoma cells, LXR agonists
should be effective in therapeutic intervention and preven-
tion of metastatic melanoma and other cancers associated
with ApoE-related angiogenesis. In some embodiments
described herein are methods to treat cancer patients using
LXR agonists who have abnormal levels of apolipoprotein E
(ApoE), including lower expression levels of ApoE and its
isoforms using a compound of Formula I, TA, IB, IC, I, ITA,
or [IB. In some embodiments described herein are methods
to treat metastatic melanoma using a compound of Formula
L IA,IB, IC, II, IIA, or IIB.

Alzheimer’s Disease, Neurodegenerative Disorders,
Traumatic Brain Injury

[0049] LXRs are key regulators of genes that inhibit the
inflammatory response in multiple cell types, including
microglial cells in the CNS. LXR has been implicated in
playing a critical role in the removal of accumulated amy-
loid beta in the brain. In particular, LXR agonists increase
the expression of the ATP-binding cassette transporter
ABCALI (a cholesterol transporter), to facilitate the lipida-
tion of ApoE and directly promote microglia-mediated
clearance of Ap.

[0050] Data from in vitro and in vivo studies (Pfrieger,
F.W. et al., Science (2001); 294:1354-7; Lazo, J.S. et al., J
Biol Chem. (2005) 280:4079-88) validate the role of ApoE
in facilitating the proteolytic clearance of soluble AP from
the brain. The capacity of ApoE to promote A degradation
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is isoform specific and dependent upon lipidation status.
ApoE is lipidated by ABCAL1 in multiple cell types, trans-
ferring both phospholipids and cholesterol to ApoA-I in the
periphery, and both ApoA-I and ApoE in brain. In this man-
ner, lipidated ApoE as well as ApoA-I transport cholesterol
and other lipids from astrocytes. This process is necessary to
maintain synaptic plasticity and neuronal remodeling in a
healthy brain.

[0051] Three independent studies have reported that glo-
bal deletion of ABCA1 in APP transgenic mice results in
increased levels of amyloid deposition without a significant
effect on AP generation. Studies with the LXR agonists in
APP-expressing mice show LXR agonism decreases AP
levels, and this decrease is correlated with increased
ApoA-I and ApoE levels in the brains of treated animals
(Koldamova R. et al., Mol Neurodegener (2007); 2:20).
Using the same LXR agonist in a Tg2576 mouse model of
Alzheimer’s disease, researchers have shown a pronounced
improvement in cognitive performance (Jacobsen J.S., et al.,
Mol Cell Neurosci. (2007) 34:621-8).

[0052] The outcomes of these studies strongly suggest that
ABCA1 and LXR regulate ApoE and ApoA-I lipidation,
which in turn impacts AP aggregation and allows for AP
clearance and that LXR agonists should be effective in treat-
ing neurodegenerative disorders such as Alzheimer’s dis-
ease. In some embodiments described herein are methods
to treat Alzheimer’s disease using a compound of Formula
I IA, IB, IC, II, TIA, or IIB.

Parkinson’s Disease

[0053] LXRshave been shown to play an important role in
the CNS both in reducing inflammation in microglia and
astrocytes and in effecting Abeta clearance with potential
implications in the treatment of Parkinson’s disease. Recent
data show that LXR plays a role in the formation of super-
ficial cortical layers and migration of later-born neurons in
embryonic mice. LXR agonists have a positive therapeutic
effect on dopaminergic neurons in the substantia nigra in a
MPTP-induced rodent model of Parkinson’s disease where
the MPTP-induced loss of dopaminergic neurons was sig-
nificantly reduced in the mice treated with the LXR agonist
relative to vehicle-treated animals (Gustafsson, J.A.; Proc.
Natl. Acad. Sci. U.S.A. (2012) 109:13112-13117). LXR ago-
nist treatment also resulted in an attenuation of the increase
in GFAP-positive cells in the substantia nigra pars com-
pacta. Based on the above studies and other data in the lit-
erature, it is likely that LXR plays a key role in the pathol-
ogy of Parkinson’s disease. Thus, selective LXR agonists
with requisite brain distribution should offer a novel thera-
peutic for Parkinson’s disease. In some embodiments
described herein are methods to treat Parkinson’s disease
using a compound of Formula [, IA, IB, IC, II, IIA, or IIB.

Age-Related Macular Degeneration (AMD) Wet and
Dry Forms

[0054] LXR pathways that have been studied in the CNS,
such as regulation of ABC transporters and apolipoproteins
such as ApoFE and isoforms, are also pertinent in the retinal
cells and implicated in the pathology of AMD, both wet and
dry. In retinal pigment epithelium cells, both primary and
immortalized, LXR agonists and modulators induce the
expression of ABCA1 and ApoF, target genes implicated
in the pathology of AMD (Ishida, Journal of Lipid Research
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(2004) 45: 267-271). In mouse models of AMD, non-selec-
tive LXR agonists have been shown to provide beneficial
effects on AMD progression (Sene, Cell Metabolism,
2013, 17: 549-561). Thus, selective LXR agonists and mod-
ulators should have a therapeutic benefit in the treatment of
both wet and dry forms of AMD, a disease characterized by
abnormal cholesterol signaling and inflammatory
conditions.

Definitions

[0055] In the context of this disclosure, a number of terms
shall be utilized.

[0056] As used herein, the term “about” or “approxi-
mately” means within 20%, preferably within 10%, and
more preferably within 5% of a given value or range.
[0057] The term a “therapeutically effective amount” as
used herein refers to the amount of an LXR modulator
that, when administered to a mammal in need, is effective
to at least partially ameliorate or to at least partially prevent
diseases, disorders or conditions described herein.

[0058] As used herein, the term “expression” includes the
process by which polynucleotides are transcribed into
mRNA and translated into peptides, polypeptides, or
proteins.

[0059] The term “modulate” encompasses either a
decrease or an increase in activity or expression depending
on the target molecule. For example, a TIMP1 modulator is
considered to modulate the expression of TIMP1 if the pre-
sence of such TIMP1 modulator results in an increase or
decrease in TIMP1 expression.

[0060] The term “activator” is used in this specification to
denote any molecular species that results in activation of the
indicated receptor, regardless of whether the species itself
binds to the receptor or a metabolite of the species binds to
the receptor when the species is administered topically.
Thus, the activator can be a ligand of the receptor or it can
be an activator that is metabolized to the ligand of the recep-
tor, 1.€., a metabolite that is formed in tissue and is the actual
ligand.

[0061] The terms “induce” or “induction” of TIMPI,
ASAHI1, SPTLC1, SMPDI1, LASS2, TXNRDI, GPX3,
GSR, CAT, ApoE, ABCA1, ABCA2, ABCA12, ABCA13,
ABCG]1, aSyn, or decorin expression refer to an increase,
induction, or otherwise augmentation of TIMP1, ASAHI,
SPTLCI1, SMPD1, LASS2, TXNRDI1, GPX3, GSR, CAT,
ApoE, ABCA1, ABCA2, ABCA12, ABCA13, ABCGI,
aSyn, or decorin mRNA and/or protein expression. The
increase, induction, or augmentation can be measured by
one of the assays provided herein. Induction of TIMPI1,
ASAHI1, SPTLC1, SMPD1, LASS2, TXNRDI, GPX3,
GSR, CAT, ApoE, ABCA1, ABCA2, ABCA12, ABCA13,
ABCG]1, aSyn, or decorin expression does not necessarily
indicate maximal expression of TIMP1, ASAHI1, SPTLCI,
SMPD1, LASS2, TXNRDI, GPX3, GSR, CAT, ApoE,
ABCAI, ABCA2, ABCAI12, ABCA13, ABCGI, aSyn, or
decorin. An increase in TIMP1, ABCAI12, or decorin
expression can be, for example, at least about 10%, 20%,
30%, 40%, 50%, 60%, 70%, 80%, 90% or more. In one
embodiment, induction is measured by comparing TIMP1,
ASAH1, SPTLCI1, SMPD1, LASS2, TXNRDI, GPX3,
GSR, CAT, ApoE, ABCA1, ABCA2, ABCA12, ABCA13,
ABCG]1, aSyn, or decorin mRNA expression levels from
untreated cells to that of TIMP1, ASAHI, SPTLCI,
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SMPD1, LASS2, TXNRDI1, GPX3, GSR, CAI, ApoE,
ABCAIl, ABCA2, ABCA12, ABCA13, ABCGI, oSyn, or
decorin mRNA expression levels from LXR modulator-trea-
ted cells.

[0062] The terms “inhibit” or “inhibition” of TNFa,
MMP1, MMP3, or IL-8 expression refer to a reduction, inhi-
bition, or otherwise diminution of TNFa, MMP1, MMP3, or
IL-8 mRNA and/or protein expression. The reduction, inhi-
bition, or diminution of binding can be measured by one of
the assays provided herein. Inhibition of TNFa, MMPI,
MMP3, or IL.-8 expression does not necessarily indicate a
complete negation of TNFa, MMP1, MMP3, or IL-8
expression. A reduction in expression can be, for example,
at least about 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%,
90% or more. In one embodiment, inhibition is measured by
comparing TNFo, MMP1, MMP3, or IL-8 mRNA expres-
sion levels from untreated cells to that of TNFa, MMPI1,
MMP3, or [L-8 mRNA expression levels from LXR modu-
lator-treated cells.

[0063] “Liver X receptor” or “LXR” refers to both LXRa
and LXRp, and variants, isoforms, and active fragments
thereof. LXRP is ubiquitously expressed, while LXRa
expression is limited to liver, kidney, intestine, spleen, adi-
pose tissue, macrophages, skeletal muscle, and skin. Repre-
sentative GenBank® accession numbers for LXRa
sequences include the following: human (Homo sapiens, Q
13133), mouse (Mus musculus, Q9Z0Y9), rat (Rattus norve-
gicus, Q62685), cow (Bos taurus, QSEIB6), pig (Sus scrofa,
AAY43056), chicken (Gallus gallus, AAM90897). Repre-
sentative GenBank® accession numbers for LXRf include
the following: human (Homo sapiens, P55055), mouse (Mus
musculus, Q60644), rat (Rattus norvegicus, Q62755), cow
(Bos taurus, Q5BIS6).

[0064] The term “mammal” refers to a human, a non-
human primate, canine, feline, bovine, ovine, porcine, mur-
ine, or other veterinary or laboratory mammal. Those skilled
in the art recognize that a therapy which reduces the severity
of a pathology in one species of mammal is predictive of the
effect of the therapy on another species of mammal.

[0065] “Proinflammatory cytokine” as used herein refers
to any cytokine that can activate cytotoxic, inflammatory, or
delayed hypersensitivity reactions. Exemplary proinflam-
matory cytokines include colony stimulating factors
(CSFs), for example granulocyte-macrophage CSF, granu-
locyte CSF, erythropoietin; transforming growth factors
(TGFs), for example TGFp; interferons (IFNs), for example
IFNa, IFNB, [FNy; interleukins (ILs), for example IL-1q,
IL-1B, IL-3, IL-6, IL-7, IL-8, IL-9, IL-11, IL-12, IL-15;
tumor necrosis factors (TNFs), for example TNFa, TNFJ;
adherence proteins, for example intracellular adhesion
molecule (ICAM), wvascular cell adhesion molecule
(VCAM); growth factors, for example leukemia inhibitory
factor (LIF), macrophage migration-inhibiting factor (MIF),
epidermal growth factor (EGF), platelet-derived growth fac-
tor (PDGF), fibroblast growth factor (FGF), insulin-like
growth factor (IGF), nerve growth factor (NGF), B-cell
growth factor (BCGF); chemokines, for example monocyte
chemoattractant proteins (MCP-1, MCP-2, MCP-3), macro-
phage inflammatory protein (MIP), growth-related onco-
gene, gamma interferon-inducible protein; leukotrienes, for
example leukotriene B,, leukotrine D,; vasoactive factors,
for example histamine, bradykinin, platelet activating factor
(PAF); prostaglandins, for example prostaglandin E,.
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LXR Modulators

[0066] LXR modulators contemplated for use in the com-
positions and methods described herein are compounds with
LXRa and/or LXRJ modulator activities. The term “LXR
modulator” includes LXRa and/or LXRp agonists, antago-
nists and tissue selective LXR modulators, as well as other
agents that induce the expression and/or protein levels of
LXRs in cells.

[0067] Preferred compounds will be LXR modulators
with LXRa and/or LXRp modulator activities. Preferred
LXR modulators are LXR activators. The term “LXR acti-
vator” or “activator of the LXR” includes LXRa and/or
LXRp agonists, partial agonists and tissue selective LXR
modulators, as well as other agents that induce the expres-
sion and/or protein levels of LXRs in the cells.

[0068] In one embodiment is a compound of Formula (I):

)

wherein:

[0069] A and B are each nitrogen, wherein A and B are
bonded together to form a five-membered heteroaryl
ring;

[0070] L, is a bond, C,-Cgalkyl, or C,-Csheteroalkyl;

[0071] R] 18 —ORQ, —N(Rg)z, Cl-Céalkyl, C2-C6alke-
nyl, C;-Cghaloalkyl, C,-Coheterocycloalkyl, —C(=0)
Rg, or —C(=0)N(Ro);;

[0072] R, is C,-Cgalkyl, C,-Csalkenyl,
cloalkyl, or -C;-Csalkyl-Cs-Cgeycloalkyl;
[0073] Rj; is hydrogen, halogen, C,-Cgalkyl, or C;-

Cghaloalkyl;

[0074] R, is aryl or heteroaryl; wherein aryl or hetero-
aryl is substituted with at least one Ry;

[0075] each Rs is independently halogen, C,-Cgalkyl, or
C,-Cghaloalkyl,

[0076] Rgis C-Cgalkyl, C,-Csalkenyl, C;-Cghaloalkyl,
-C,-Cgalkyl-aryl, aryl, or heteroaryl;

[0077] each Ry is independently hydrogen, C,-Csalkyl,
C,-Cgheteroalkyl, C;-Cghaloalkyl, -C,-Cgalkyl-aryl,
aryl, or heteroaryl;

[0078] each R, is independently hydrogen, C,-Cgalkyl,
C,-Cgheteroalkyl, -C,-Cealkyl-aryl, aryl, or heteroaryl;

[0079] each R;; is independently halogen, nitro,
—ORyp, —N(Ryg)2, —CN, —C(=0)Ryy, —C(=0)
ORy,  —C(=ONRik,  —NR;gC(=O)Ryq,
NR;SOzR10, —SORj9, —SOsR15, —SO:N(Ry0)2,
—C(=0)OCH,SCH;, optionally substituted C;-
Cgalkyl, optionally substituted C;-Cyxeycloalkyl,
optionally substituted C;-Cshaloalkyl, optionally sub-
stituted C,-Cgheteroalkyl, optionally substituted -C,-
Cgalkyl-aryl, optionally substituted aryl, or optionally
substituted heteroaryl; and

[0080] nis 0-4;

[0081] or a pharmaceutically acceptable salt, pharma-
ceutically acceptable solvate, or pharmaceutically
acceptable prodrug thereof.

[0082] In another embodiment is a compound of Formula
(TA):

C3-Cscy-
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1a)

wherein:

[0083] L, is a bond, C;-Cgalkyl, or C,-Cgheteroalkyl;

[0084] R1 is —ORQ, —N(Rg)z, Cl-Céalkyl, Cz-Céalke-
nyl, C;-Cghaloalkyl, C,-Cgheterocycloalkyl, —C(=0)
Rs, or —C(=0)N(Ro),;

[0085] R, is C;-Cgalkyl, C,-Csalkenyl,
cloalkyl, or -C;-Cgalkyl-C;-Cgecycloalkyl;

[0086] R; is hydrogen, halogen, C;-Csalkyl, or C;-
Cghaloalkyl;

[0087] R, is aryl or heteroaryl; wherein aryl or hetero-
aryl is substituted with at least one Ry;

[0088] each Rs is independently halogen, C,-Cgalkyl, or
C,-Cghaloalkyl;

[0089] Rjyis C-Cgalkyl, C,-Cgalkenyl, C;-Cghaloalkyl,
-C;-Cgalkyl-aryl, aryl, or heteroaryl;

[0090] each R, is independently hydrogen, C,-Cgalkyl,
C,-Cgheteroalkyl, C;-Cghaloalkyl, -C;-Cgalkyl-aryl,
aryl, or heteroaryl;

[0091] each R, is independently hydrogen, C,-Cgalkyl,
C,-Cgheteroalkyl, -C,-Cgalkyl-aryl, aryl, or heteroaryl;

[0092] each R;; is independently halogen, nitro,
—ORyg, -N(Ryp)y, —CN, —C(=0)R;y, —C(=0)
ORyy, —C(=0)NR0)2, —NR;0C(=0)R1,,
NR;SO5R 19, —SORjg, —SO2R19, —SO:N(Ryp)2,
—C(=0)OCH,SCH3, optionally substituted C;-
Csalkyl, optionally substituted C;-Cgeycloalkyl,
optionally substituted C;-Cghaloalkyl, optionally sub-
stituted C,-Cgheteroalkyl, optionally substituted -C;-
Csalkyl-aryl, optionally substituted aryl, or optionally
substituted heteroaryl; and

[0093] nis0-4;

[0094] or a pharmaceutically acceptable salt, pharma-
ceutically acceptable solvate, or pharmaceutically
acceptable prodrug thereof.

[0095] In some embodiments, “optionally substituted”
means optionally substituted by 1, 2, 3, or 4 substituents
independently selected from halo, cyano, C,-C, alkyl, C,-
C, alkenyl, hydoxy, C,-C, alkoxy, C,-C, haloalkyl, C;-C4
haloalkoxy, amino, C;-C, alkylamino, and di(C,-C, alkyl)
amino.

[0096] In some embodiments is a compound of Formula
TAwherein R, is heteroaryl substituted with at least one Ry;.
In some embodiments is a compound of Formula [A wherein
Ry 1s aryl substituted with at least one Ry;. In a further
embodiment is a compound of Formula [A wherein Ry is
phenyl substituted with at least one Ry;. In a further embo-
diment is a compound of Formula IA wherein R, is phenyl
substituted with at least one R;; and each Ry, is indepen-
dently halogen, nitro, —OR;, —N(Ryp)s, —CN,
—C(=0)Ryo, —C(=0)OR,p, —C(=O0NR ),
—NR;oC(=0)R19, NR;10SO:R19, —SORy1o, —SO2Ryo,
—S0,N(R )2, —C(=0)YOCH,SCH3;, optionally substituted
C,-Cgalkyl, optionally substituted C3-Cgeycloalkyl, option-
ally substituted C,-Cghaloalkyl, optionally substituted C,-
Cgheteroalkyl, optionally substituted -C;-Cgalkyl-aryl,
optionally substituted aryl, or optionally substituted hetero-
aryl. In a further embodiment is a compound of Formula [A
wherein R, is phenyl substituted with at least one Ry, and

C3-Cscy-
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each R;; is independently halogen, nitro, —ORy,
—N(Rj0)2, —CN, —C(=0)R;o, —C(=0)OR;o, —C(=0)
NRyg)2, —NR1oC(=O)Rjp, NR;(SO:Rj9, —SORy,
—SO,R19, —SO,N(Ryp),, optionally substituted C;-
Csalkyl, optionally substituted C,-Cgheteroalkyl, or option-
ally substituted -C,-Cgalkyl-aryl. In a further embodiment is
a compound of Formula IA wherein R, is phenyl substituted
with at least one R, and each Ry is independently halogen,
—C(=0)Ryo, —C(=0)N(R0),, —NR;4,C(=0)Ryj,
NRl()SOle(), —SORI(), —SOle(), —SOzN(Rlo)z, or
optionally substituted C,-Cgalkyl. In a further embodiment
is a compound of Formula [A wherein R, is phenyl substi-
tuted with at least one Ry; and each Ry, is independently
halogen, —SO;R o, or optionally substituted C;-Cgalkyl.
In a further embodiment is a compound of Formula TA
wherein R, is phenyl substituted with at least one R;; and
each Ry is independently —SO,R,, or optionally substi-
tuted C;-Cgalkyl. In a further embodiment is a compound
of Formula [A wherein R4 is phenyl substituted with at
least one R;;, each R;; is independently —SO,R;q or
optionally substituted C;-Cgalkyl, and R;_ is C;-Cgalkyl. In
a further embodiment is a compound of Formula [A wherein
R4 is phenyl substituted with at least one Ry, each Ry is
independently —SO,R;, or optionally substituted C,-
Csalkyl, and Ry, is CH3. In some embodiments is a com-
pound of Formula A wherein R, is aryl substituted with one
Ry;. In some embodiments is a compound of Formula [A
wherein R, is aryl substituted with two R;;. In some embo-
diments is a compound of Formula TA wherein R, is aryl
substituted with three R;;. In further embodiments is a com-
pound of Formula [A wherein R, is phenyl substituted with
one Ry;. In further embodiments is a compound of Formula
IA wherein R, is phenyl substituted with two Ry;. In further
embodiments is a compound of Formula IA wherein R, is
phenyl substituted with three Ry;. In some embodiments is a
compound of Formula A wherein R, is heteroaryl substi-
tuted with one R;;. In some embodiments is a compound
of Formula [A wherein R, is heteroaryl substituted with
two Ry;. In some embodiments is a compound of Formula
IA wherein R, is heteroaryl substituted with three R,;.
[0097] In another embodiment is a compound of Formula
[Awherein L is a bond and R, is C,-Cgalkyl, C,-Csalkenyl,
C,-Cghaloalkyl, C,-Coheterocycloalkyl, —C(=O)Ry, or
—C(=0)N(Ry),. In another embodiment is a compound of
Formula [A wherein [ is a bond and R, is C;-Cgalkyl. In
another embodiment is a compound of Formula IA wherein
L, is a bond and R, is C,-Cgalkenyl. In another embodiment
is a compound of Formula A wherein L, is a bond and R, is
C,-Cghaloalkyl. In another embodiment is a compound of
Formula IA wherein L, is a bond and R; is C,-Coheterocy-
cloalkyl. In another embodiment is a compound of Formula
IA wherein L, is a bond and R, is —C(=0)Rg. In another
embodiment is a compound of Formula IA wherein L, is a
bond, R; is —C(=0)Rg, and Ry is C;-Cgalkyl, C,-Cealke-
nyl, C,;-Cghaloalkyl, -C,-Cgalkyl-aryl, aryl, or heteroaryl. In
another embodiment is a compound of Formula IA wherein
L; is a bond and R; is —C(=0)N(Ry),.

[0098] In another embodiment is a compound of Formula
TAwherein L; is C;-Cgalkyl and R, is —ORg, —N(Ry),, C;-
Csalkyl, C,-Cgalkenyl, C;-Cghaloalkyl, C,-Coheterocy-
cloalkyl, —C(=0)Rg, or —C(=0O)N(Ry),. In another embo-
diment is a compound of Formula A wherein v. In another
embodiment is a compound of Formula IA wherein L; is C;-
Csalkyl and R, is —OH. In another embodiment is a com-




US 2023/0212127 Al

pound of Formula A wherein L, is C;-Csalkyl and R is
—N(Ry),. In another embodiment is a compound of For-
mula A wherein L, is C;-Cgalkyl and R; is C;-Cgalkyl. In
another embodiment is a compound of Formula A wherein
L; is C;-Cgalkyl and R, is C,-Cgsalkenyl. In another embo-
diment is a compound of Formula TA wherein L; is C;-
Csalkyl and R; is Cy-Cghaloalkyl. In another embodiment
is a compound of Formula IA wherein L, is C;-Cgalkyl
and R; is C,-Coheterocycloalkyl. In another embodiment
is a compound of Formula IA wherein L, is C;-Cgalkyl
and R; is —C(=0O)Rg. In another embodiment is a com-
pound of Formula TA wherein L, 1s C;-Csalkyl, R; is
—C(=0)Rg, and Rg is C;-Csalkyl, C,-Cgalkenyl, C;-
Cghaloalkyl, -C,-Cgalkyl-aryl, aryl, or heteroaryl. In another
embodiment is a compound of Formula IA wherein L is C;-
Csalkyl and R, 1s —C(=0)N(Ry),.

[0099] In some embodiments is a compound of Formula
IA wherein R, 18 C;-Cgalkyl. In another embodiment is a
compound of Formula [A wherein R, is C;-Cgalkenyl. In
another embodiment is a compound of Formula IA wherein
R, is C;3-Cgeycloalkyl. In another embodiment is a com-
pound of Formula TA wherein R, is -C;-Cgalkyl-Cs-
Cgceycloalkyl.

[0100] In another embodiment is a compound of Formula
IA wherein L, is a bond, R; is C;-Cgsalkyl, and R, is Cy-
Csalkyl. In another embodiment is a compound of Formula
[A wherein L, is a bond, R; is C;-Cgalkyl, and R, is Cs-
Csalkenyl. In another embodiment is a compound of For-
mula [A wherein L; is a bond, R, is C;-Cgalkyl, and R, is
C;3-Cgeycloalkyl. In another embodiment is a compound of
Formula IA wherein L is a bond, R; is C-Cgalkyl, and R, is
-C,-Csalkyl-C5-Cgeycloalkyl. In another embodiment is a
compound of Formula A wherein L, is a bond, Ry is Cs-
Csalkenyl, and R; is C,-Cgalkyl. In another embodiment is a
compound of Formula [A wherein L, is a bond, R is C,-
Csalkenyl, and R; is C,-Cgalkenyl. In another embodiment
is a compound of Formula [A wherein L is a bond, R; is C5-
Csalkenyl, and R; is C;3-Cgeycloalkyl. In another embodi-
ment is a compound of Formula [A wherein L, is a bond,
Ry 1s C5-Cgalkenyl, and R, is -C;-Cgalkyl-C3-Cgeycloalkyl.
In another embodiment is a compound of Formula IA
wherein L, is a bond, R, is C,-Cghaloalkyl, and R, is C;-
Csalkyl. In another embodiment is a compound of Formula
[Awherein L, is a bond, R; is C;-Cshaloalkyl, and R, is C,-
Csalkenyl. In another embodiment is a compound of For-
mula TA wherein L; is a bond, R is C;-Cghaloalkyl, and
R, is C;3-Cgeycloalkyl. In another embodiment is a com-
pound of Formula A wherein L; is a bond, Ry is C;-
Cghaloalkyl, and R, is -C;-Cealkyl-C3-Cgeycloalkyl. In
another embodiment is a compound of Formula IA wherein
L; is a bond, R; is C,-Cgheterocycloalkyl, and R, is C;-
Csalkyl. In another embodiment is a compound of Formula
[A wherein L, is a bond, R; is C,-Coheterocycloalkyl, and
R, is C5-Cgalkenyl. In another embodiment is a compound
of Formula [A wherein L, is a bond, R, is C,-Coheterocy-
cloalkyl, and R, is C5-Cgceycloalkyl. In another embodiment
is a compound of Formula [A wherein L is a bond, R; is Cs-
Coheterocycloalkyl, and R, is -C;-Cgalkyl-C;-Cgeycloalkyl.
In another embodiment is a compound of Formula IA
wherein L, 1s a C;-Csalkyl, R; is —ORy, Ry is hydrogen,
and R, is C;-Cgalkyl. In another embodiment is a compound
of Formula TA wherein L, is a C;-Cgalkyl, R; is -ORy, Ry 18
hydrogen, and R, is C,-Cgalkenyl. In another embodiment is
a compound of Formula [A wherein L, is a C-Cgalkyl, R, is
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—ORy, Ry is hydrogen, and R, is C;3-Cgeycloalkyl. In
another embodiment is a compound of Formula IA wherein
L; is a C,-Cgalkyl, Ry is —ORy, Ry is hydrogen, and R, is
-C1-Cealkyl-C;5-Cgeycloalkyl. In a further embodiment of
the aforementioned embodiments is a compound of Formula
IA wherein R, is phenyl substituted with one R;,. In a
further embodiment of the aforementioned embodiments is
a compound of Formula IA wherein R, is phenyl substituted
with one Ry, Ry is —SO,R ¢ and R4 is C;-Cealkyl. In yet
a further embodiment of the aforementioned embodiments
is a compound of Formula TA wherein R, is phenyl substi-
tuted with one Ry;, R;; is —SOsR;y and Ry, is CH;. In a
further embodiment of the aforementioned embodiments is
a compound of Formula IA wherein R, is phenyl substituted
with two Ry;. In a further embodiment of the aforemen-
tioned embodiments is a compound of Formula TA wherein
R4 is phenyl substituted with two R;;, and one Ry is
—SO,R g and one R;; is optionally substituted C;-
Csalkyl. In yet a further embodiment of the aforementioned
embodiments is a compound of Formula IA wherein R, is
phenyl substituted with two R, and one R;; is —SO,CHj3
and one Ry, 1s —CH,OH.

[0101] In another embodiment of the aforementioned
embodiments is a compound of Formula IA wherein R; is
hydrogen, halogen, C,-Cgalkyl, or C;-Cghaloalkyl. In some
embodiments of the aforementioned embodiments is a com-
pound of Formula [A wherein R; is hydrogen. In some
embodiments of the aforementioned embodiments is a com-
pound of Formula A wherein Rj is halogen. In some embo-
diments of the aforementioned embodiments is a compound
of Formula IA wherein R; is C;-Cgalkyl. In some embodi-
ments of the aforementioned embodiments is a compound of
Formula TA wherein R; is C;-Cghaloalkyl.

[0102] In another embodiment of the aforementioned
embodiments is a compound of Formula A wherein L is
a bond. In another embodiment of the aforementioned
embodiments is a compound of Formula IA wherein R, is
C,-Cgalkyl. In another embodiment of the aforementioned
embodiments is a compound of Formula IA wherein R; is
C,-Cgalkenyl. In another embodiment of the aforemen-
tioned embodiments is a compound of Formula [A wherein
R; is C,-Cghaloalkyl. In another embodiment of the afore-
mentioned embodiments is a compound of Formula A
wherein R; i1s —CF5. In another embodiment of the afore-
mentioned embodiments is a compound of Formula A
wherein Ry is C(=0)N(Ry),. In another embodiment of the
aforementioned embodiments is a compound of Formula IA
wherein L, is C-Cgalkyl; and R, is —OH.

[0103] In another embodiment of the aforementioned
embodiments is a compound of Formula A wherein —L,
—R,; 1s —C(=CH,)CHj, isopropyl, —C(=0)NHCH,CF5,
—CF;, or —C(CH3),0H. In another embodiment of the
aforementioned embodiments is a compound of Formula
IA wherein R, is Cy-Cgalkyl. In another embodiment of
the aforementioned embodiments is a compound of Formula
IA wherein R, is isobutyl. In another embodiment of the
aforementioned embodiments is a compound of Formula
[A wherein R, is sec-butyl. In another embodiment of the
aforementioned embodiments is a compound of Formula
TA wherein R, is C3-Cgeycloalkyl. In another embodiment
of the aforementioned embodiments is a compound of For-
mula [A wherein R, is -C;-Cgalkyl-C3-Cgcycloalkyl. In
another embodiment of the aforementioned embodiments
is a compound of Formula IA wherein R, is isobutyl, sec-
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butyl, cyclohexyl, —CH,—cyclohexyl, or -CH,-cyclopro-
pyl. In another embodiment of the aforementioned embodi-
ments is a compound of Formula [A wherein R; is hydrogen.
[0104] In another embodiment of the aforementioned
embodiments is a compound of Formula [A wherein
“optionally substituted” means optionally substituted by 1,
2, 3, or 4 substituents independently selected from halo,
cyano, C,-C, alkyl, C,-C, alkenyl, hydoxy, C,-C, alkoxy,
C,-C,; haloalkyl, C,-C, haloalkoxy, amino, C;-C, alkyla-
mino, and di(C;-C, alkyl)amino. In another embodiment
of the aforementioned embodiments is a compound of For-
mula A wherein R, is phenyl, which is substituted with at
least one R;;. In another embodiment of the aforementioned
embodiments is a compound of Formula IA wherein at least
one Rn is —NRIQSOZRI(), —SORH), —SOle(), or
—SO,;N(Ryg),. In another embodiment of the aforemen-
tioned embodiments is a compound of Formula [A wherein
at least one Ry 18 —SO,R 4. In another embodiment of the
aforementioned embodiments is a compound of Formula [A
wherein each Ry, is independently C,-Cgalkyl. In another
embodiment of the aforementioned embodiments is a com-
pound of Formula [A wherein R, is phenyl substituted with
one R;;, wherein Ry, is —SO,R ¢ and Ry 1s C-Cgalkyl; or
R4 is phenyl substituted with two Ry;, and one Ry is
—SO;R;y and one R;; is optionally substituted C;-
Csalkyl. In another embodiment of the aforementioned
embodiments is a compound of Formula TA wherein Ry is
phenyl substituted with two Ry, wherein one R;; is
—S0O,CHj3 and one R;; is —CH,OH. In another embodi-
ment of the aforementioned embodiments is a compound
of Formula TA wherein R, is phenyl substituted with one
Ry, wherein Ry; is —SO;R o and Ryg is C;-Cgalkyl. In
another embodiment of the aforementioned embodiments
is a compound of Formula [A, wherein n is 0.

[0105] In another embodiment of the aforementioned
embodiments, the compound is a compound of Formula
(IB):

(IB)

wherein:
[0106] Rlla is —NRI()SOle(), —SORl(), —SOle(), or
—SO0,N(R),; and

[0107] misOor1;

[0108] or a pharmaceutically acceptable salt thereof.
[0109] In another embodiment of the aforementioned
embodiments, the compound is a compound of Formula
(I0):

Jul. 6, 2023

ac

[0110] wherein mis O or 1;

[0111] or a pharmaceutically acceptable salt thereof.
[0112] In another embodiment of the aforementioned
embodiments is a compound of Formula [A wherein:

[0113] L, is a bond or C,-Cgalkyl;

[0114] Rl i —ORQ, -CI-CGalkyl, C2-C6alkeny1, Cl_
Cghaloalkyl, or —C(=0)N(Ro)»;

[0115] R, is C;-Cgalkyl, Cs-Cgeycloalkyl, or -Ci-
Cgalkyl-Cs-Cgeycloalkyl;

[0116] Rs; is hydrogen;

[0117] R, is phenyl substituted with at least one Ryy;

[0118] each R;; is independently —NR;,SO;R;q,
—SORH), —SOleo, —SOzN(Rlo)z , Or Cl-CGalkyl,
wherein said C;-Cgalkyl is optionally substituted by 1
hydoxy;

[0119] provided that at least one Ry; is —NR;1oSO,R 0,
—SORH), —SOle(), or —SOzN(Rlo)z N

[0120] each Ry, is independently C,-Cy alkyl; and

[0121] each Ry is independently hydrogen or C,-
Cghaloalkyl; and

[0122] nis O
or a pharmaceutically acceptable salt thereof.

[0123] In another embodiment of the aforementioned
embodiments is a compound of Formula [A wherein:

[0124] L, is a bond or C-Cealkyl;

[0125] R] 18 —ORQ, -Cl-CGalkyl, Cz-Céalkenyl, Cl'
Cghaloalkyl, or —C(=0O)N(Ro)»;

[0126] R, is C;-Cgalkyl, C;-Cscycloalkyl, or -C;-
Cgalkyl-Cs-Cgeycloalkyl,

[0127] Rj; is hydrogen;

[0128] R, is phenyl substituted with one R;;, wherein
Rll 18 —SOQRlo and RIO 18 CI-CGalkyl; or

[0129] R, is phenyl substituted with two R;;, wherein
one R;; is —SO,R; and one Ry, is optionally substi-
tuted C,-Cgalkyl;

[0130] each Ry is independently hydrogen or C,-
Cghaloalkyl; and

[0131] nisO;

[0132] or a pharmaceutically acceptable salt thereof.
[0133] In another embodiment of the aforementioned
embodiments is a compound of Formula IA wherein:

[0134] —L,—R; is —C(=CH,)CH;, isopropyl,
—C(=0)NHCH,CF;, CF3, or —C(CHj;),0H;

[0135] R, is isobutyl, sec-butyl, cyclohexyl, —CH,
—cyclohexyl, or —CH,—cyclopropyl;

[0136] Rj; is hydrogen;

[0137] R, is phenyl substituted with two R;;, wherein
one R;; is —SO,CHj; and one R;; is —CH,OH; or R,
is phenyl substituted with one R;;, wherein Ry, is
—SOleo and RlO is CH3, and

[0138] nis O
or a pharmaceutically acceptable salt thereof.

[0139] In some embodiments, the compound is selected
from:
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or a pharmaceutically acceptable salt thereof.
[0140] In some embodiments, the compound is selected
from: //Q
SO,CH;

00
Lo /
N OH
L/
’ or a pharmaceutically acceptable salt thereof.

HO [0141] In another aspect is a compound of Formula (I):
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Rs), uy

A

R—T, R,

wherein:

[0142] X is —O— —S—, or —C(R¢)=C(Rs)—;

[0143] L, is a bond, C,-Cgalkyl, or C,-Cgheteroalkyl;

[0144] Rl is —ORQ, —N(Rg)z, Cl-C6alkyl, Cz-C6alke-
nyl, C;-Cghaloalkyl, C,-Cgheterocycloalkyl, —C(=0)
Rs, or —C(=0)N(Ro),;

[0145] Rz is Cl-C6alkyl, C2-C6alkenyl, C3-
Cgeycloalkyl, or -C;-Cgalkyl-C;3-Cgeycloalkyl;

[0146] R; is hydrogen, halogen, C;-Cgalkyl, or C;-
Cghaloalkyl;

[0147] R, is aryl or heteroaryl; wherein aryl or hetero-
aryl is substituted with at least one Ry;

[0148] each Rs is independently halogen, C,-Cgalkyl, or
C,-Cghaloalkyl;

[0149] each Ry is independently hydrogen, halogen, C,-
Csalkyl, or C-Cghaloalkyl

[0150] Rgis C;-Cgalkyl, C5-Cgalkenyl, C,-Cshaloalkyl,
-C;-Cgalkyl-aryl, aryl, or heteroaryl;

[0151] each R, is independently hydrogen, C,-Cgalkyl,
C,-Cgheteroalkyl, C;-Cghaloalkyl, -C;-Cgalkyl-aryl,
aryl, or heteroaryl;

[0152] each Ry is independently hydrogen, C,-Cgalkyl,
C-Cgheteroalkyl, -C,-Cgalkyl-aryl, aryl, or heteroaryl;

[0153] each R;; is independently halogen, nitro,
—ORyy, —NRyp), —CN, —C(=0)Ryy, —C(=0)
ORyy, —C(=0)N(R10)2, —NR;0C(=0)R1,,
NR;SO5R 19, —SORjg, —SO2R19, —SO:N(Ryp)2,
—C(=0)OCH,SCH;, optionally substituted C;-
Csalkyl, optionally substituted Cs-Cgeycloalkyl,
optionally substituted C;-Cghaloalkyl, optionally sub-
stituted C,-Cgheteroalkyl, optionally substituted -C,-
Csalkyl-aryl, optionally substituted aryl, or optionally
substituted heteroaryl; and

[0154] nis 0-2;

[0155] or a pharmaceutically acceptable salt, pharma-
ceutically acceptable solvate, or pharmaceutically
acceptable prodrug thereof.

[0156] In some embodiments is a compound of Formula IT
wherein X is —O—. In a further embodiment is a com-
pound of Formula II wherein Ry is heteroaryl substituted
with at least one R;;. In some embodiments is a compound
of Formula IT wherein R, is aryl substituted with at least one
Ry;. In a further embodiment is a compound of Formula IT
wherein Ry is phenyl substituted with at least one R;;. In a
further embodiment is a compound of Formula IT wherein
R, is phenyl substituted with at least one Ry, and each Ry, is
independently halogen, nitro, —OR;g, —N(R1¢)2, —CN,
—C(=0)Ryy, —C(=0)ORy, —C(=0)N(R0)s,
—NR;oC(=0)R19, NR;1gSO:R19, —SORjo, —SO2Ryo,
—SO0,N(R )2, —C(=0)YOCH,SCH3;, optionally substituted
C,-Cgalkyl, optionally substituted C;-Cgeycloalkyl, option-
ally substituted C,-Cghaloalkyl, optionally substituted C,-
Cgheteroalkyl, optionally substituted -C;-Cgalkyl-aryl,
optionally substituted aryl, or optionally substituted hetero-
aryl. In a further embodiment is a compound of Formula IT
wherein R, is phenyl substituted with at least one R, and
each R;; is independently halogen, nitro, —ORy,
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—N(Rj0)2, —CN, —C(=0)R;p, —C(=0O)OR;p, —C(=0)
NRio), —NR1oC(=0)Rjo, NR;o50:R19, —SORyo,
—SOsR19, —SO,N(Ryg),, optionally substituted C;-
Csalkyl, optionally substituted C,;-Cgheteroalkyl, or option-
ally substituted -C,-Cgalkyl-aryl. In a further embodiment is
a compound of Formula IT wherein R, is phenyl substituted
with at least one R;; and each R is independently halogen,
—C(=0)Ryo, —C(=0)NR0)>, —NR;0C(=0)Ryo,
NRl()SOQRl(), —SORI(), —SOle(), —SOzN(Rlo)z, or
optionally substituted C,-Cgalkyl. In a further embodiment
is a compound of Formula II wherein R, is phenyl substi-
tuted with at least one R;; and each R;, is independently
halogen, —SO;R g, or optionally substituted C;-Cgalkyl.
In a further embodiment is a compound of Formula II
wherein R, is phenyl substituted with at least one R;; and
each Ry is independently —SO,R,, or optionally substi-
tuted C,;-Cgalkyl. In a further embodiment is a compound
of Formula IT wherein Ry is phenyl substituted with at
least one R;;, each R;; is independently —SO,R;q or
optionally substituted C,-Cgalkyl, and Ry; 1s C;-Cealkyl.
In a further embodiment is a compound of Formula IT
wherein R, is phenyl substituted with at least one Ry,
each Ry is independently —SO,R 4 or optionally substi-
tuted C,-Cgalkyl, and Ry, is CH;. In some embodiments is
a compound of Formula II wherein R, is aryl substituted
with one Ry;. In some embodiments is a compound of For-
mula IT wherein R, is aryl substituted with two R;;. In some
embodiments is a compound of Formula II wherein R, is
aryl substituted with three R,;. In further embodiments is a
compound of Formula IT wherein R, is phenyl substituted
with one Ry;. In further embodiments is a compound of For-
mula IT wherein Ry is phenyl substituted with two Ry;. In
further embodiments is a compound of Formula I wherein
R, is phenyl substituted with three R;;. In some embodi-
ments is a compound of Formula IT wherein R, is heteroaryl
substituted with one R;;. In some embodiments is a com-
pound of Formula II wherein R, is heteroaryl substituted
with two Ry;. In some embodiments is a compound of For-
mula II wherein R, is heteroaryl substituted with three Ry;.
[0157] In another embodiment is a compound of Formula
II wherein X is —O—, L; is a bond and R; is C;-Csalkyl,
Cy-Cgalkenyl, C,-Cghaloalkyl, C,-Coheterocycloalkyl,
—C(=0)Rg, or —C(=0)N(Ry),. In another embodiment is
a compound of Formula Il wherein X is —O—, L; is a bond
and R, is C;-Cgalkyl. In another embodiment is a compound
of Formula II wherein X is —O—, L; is a bond and R, is
C,-Cgalkenyl. In another embodiment is a compound of
Formula IT wherein X is —O—, L, is a bond and R, is C;-
Cghaloalkyl. In another embodiment is a compound of For-
mula II wherein X is —O—, L; is a bond and R, is C,-
Cyheterocycloalkyl. In another embodiment is a compound
of Formula II wherein X is —O—, L; is a bond and R; is
—C(=0)Rg. In another embodiment is a compound of For-
mula IT wherein X is —O—, L; isa bond, R} is —C(=0)Rg,
and Rg is C;-Cgalkyl, C,-Cgalkenyl, C,-Cghaloalkyl, -C;-
Csalkyl-aryl, aryl, or heteroaryl. In another embodiment is
a compound of Formula Il wherein X is —O—, L, is a bond
and R, is —C(=0)N(Ry),.

[0158] In another embodiment is a compound of Formula
II wherein X is —O—, L is C;-Cgalkyl and R; is —OR,
—N(Rg)z, Cl-CGalkyl, Cz-Céalkenyl, CI-CGhaloalkyl, Cz-
Coheterocycloalkyl, —C(=0)Rs, or —C(=0O)N(Ry),. In
another embodiment is a compound of Formula II wherein
X is —O—, L, is C;-Cgalkyl and R, is —ORy. In another
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embodiment is a compound of Formula Il wherein X is —O
—, L; i1s C1-Cgalkyl and R; is —OH. In another embodi-
ment is a compound of Formula II wherein X is —O—, L
is C;-Csalkyl and Ry is —N(Ro),. In another embodiment is
a compound of Formula II wherein X is —O—, L is C;-
Cealkyl and R, is C,-Cgsalkyl. In another embodiment is a
compound of Formula II wherein X is —O—, L; 18 C;-
Csalkyl and R, is C,-Csalkenyl. In another embodiment is
a compound of Formula II wherein X is —O—, L; is C;-
Csalkyl and R is C;-Cghaloalkyl. In another embodiment is
a compound of Formula II wherein X is —O—, L; is C;-
Csalkyl and R, is C,-Cgheterocycloalkyl. In another embo-
diment is a compound of Formula [T wherein X is —O—, L;
is C;-Cealkyl and R; is —C(=0)Rg. In another embodiment
is a compound of Formula I wherein X is —O—, L; is Cy-
Csalkyl, R, is —C(=0)Rg, and Ry is C,-Cgalkyl, C,-Cgalke-
nyl, C,-Cghaloalkyl, -C,-Cgalkyl-aryl, aryl, or heteroaryl. In
another embodiment is a compound of Formula II wherein
X is —O—, L; is C1-Cgalkyl and R; is —C(=0)N(Ry),.
[0159] In some embodiments is a compound of Formula IT
wherein R, is C,-Cgalkyl. In another embodiment is a com-
pound of Formula II wherein R; is C,-Cgalkenyl. In another
embodiment is a compound of Formula II wherein R, is Cs-
Cscycloalkyl. In another embodiment is a compound of For-
mula II wherein R; is -C;-Cgalkyl-Cs-Cgeycloalkyl.

[0160] In another embodiment is a compound of Formula
II wherein X is —O—, L; is a bond, R; is C;-Cgalkyl, and
R, is C;-Cgalkyl. In another embodiment is a compound of
Formula II wherein X is —O—, L; is a bond, R; is C;-
Csalkyl, and R, is C,-Cgalkenyl. In another embodiment is
a compound of Formula IT wherein X is —O—, L; is a bond,
Ry is C;-Cgalkyl, and R, is Cs-Cgeycloalkyl. In another
embodiment is a compound of Formula II wherein X is
—O—, L is a bond, R; is C;-Cgalkyl, and R, is -C;-
Csalkyl-C5-Cyeycloalkyl. In another embodiment is a com-
pound of Formula IT wherein X is —O—, L; isa bond, R, is
C,-Cialkenyl, and R; is C;-Cgalkyl. In another embodiment
is a compound of Formula II wherein X is —O—, L,; is a
bond, R; is C,-Csalkenyl, and R, is C;-Cgalkenyl. In
another embodiment is a compound of Formula II wherein
X is —O—, L; is a bond, R; is C;-Cgalkenyl, and R, is Cs-
Cyceycloalkyl. In another embodiment is a compound of For-
mula IT wherein X is —O—, L; is a bond, R; is C,-Csalke-
nyl, and R, is -C;-Cgalkyl-C3-Cgeycloalkyl. In another
embodiment is a compound of Formula I wherein X is
—O—, L, is a bond, R; is C;-Cghaloalkyl, and R, is C;-
Csalkyl. In another embodiment is a compound of Formula
II wherein X is —O—, L is a bond, R; is C;-Cshaloalkyl,
and R; is C,-Cgalkenyl. In another embodiment is a com-
pound of Formula IT wherein X is —O—, L, isa bond, R, is
C;-Cghaloalkyl, and R, is C;3-Cgeycloalkyl. In another
embodiment is a compound of Formula II wherein X is
—O—, L; is a bond, R; is C;-Cghaloalkyl, and R, is -C;-
Csalkyl-Cs-Cgeycloalkyl. In another embodiment is a com-
pound of Formula IT wherein X is —O—, L, isa bond, R, is
C,-Coheterocycloalkyl, and R, is C;-Cgalkyl. In another
embodiment is a compound of Formula II wherein X is
—O—, L, is a bond, Ry is C,-Cgheterocycloalkyl, and R,
is C,-Cgalkenyl. In another embodiment is a compound of
Formula II wherein X is —O—, L; is a bond, R, is C,-
Coheterocycloalkyl, and R, is C5-Cgeycloalkyl. In another
embodiment is a compound of Formula II wherein X is
—O—, L, is a bond, R, is C,-Coheterocycloalkyl, and R,
is -C;-Cgalkyl-C;3-Cgeycloalkyl. In another embodiment is a
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compound of Formula II wherein X is —O—, L; is a C;-
Csalkyl, Ry is —ORg, Ry is hydrogen, and R, is C;-Cgalkyl.
In another embodiment is a compound of Formula IT
wherein X is —O—, L; is a C;-Cgalkyl, R; is —ORy, Ry
is hydrogen, and R, is C,-Cgalkenyl. In another embodiment
is a compound of Formula II wherein X is —O—, L; isa C;-
Csalkyl, R; is —ORy, Ro is hydrogen, and R, is Cs-
Cscycloalkyl. In another embodiment is a compound of For-
mula I wherein X is —O—, L; is a C-Cgalkyl, R; is
—ORy, Ry is hydrogen, and R, is -C;-Csalkyl-Cs-
Cygeycloalkyl. In a further embodiment of the aforemen-
tioned embodiments is a compound of Formula II wherein
R4 is phenyl substituted with one Ry;. In a further embodi-
ment of the aforementioned embodiments is a compound of
Formula IT wherein R, is phenyl substituted with one R,
Ry; is —SO,R y and Ryq is C;-Cgalkyl. In yet a further
embodiment of the aforementioned embodiments is a com-
pound of Formula I wherein R, is phenyl substituted with
one Ry, Ry 1s—SO,R g and R,y is CH;. In a further embo-
diment of the aforementioned embodiments is a compound
of Formula I wherein R, is phenyl substituted with two Ry;.
In a further embodiment of the aforementioned embodi-
ments is a compound of Formula II wherein R, is phenyl
substituted with two R;;, and one R;; is —SO,R;, and
one Ry, is optionally substituted C,-Cgalkyl. In yet a further
embodiment of the aforementioned embodiments is a com-
pound of Formula I wherein R, is phenyl substituted with
two Ry;, and one R;; is —SO,CH; and one R;; is
—CH,0H.

[0161] In another embodiment of the aforementioned
embodiments is a compound of Formula Il wherein Rj is
hydrogen, halogen, C;-Cgalkyl, or C,-Cghaloalkyl. In
some embodiments of the aforementioned embodiments is
a compound of Formula II wherein R; is hydrogen. In some
embodiments of the aforementioned embodiments is a com-
pound of Formula [ wherein R; is halogen. In some embodi-
ments of the aforementioned embodiments is a compound of
Formula II wherein R; is C;-Cgalkyl. In some embodiments
of the aforementioned embodiments is a compound of For-
mula II wherein R; is C;-Cghaloalkyl.

[0162] In some embodiments is a compound of Formula IT
wherein X is —S—. In a further embodiment is a compound
of Formula II wherein R, is heteroaryl substituted with at
least one Ry;. In some embodiments is a compound of For-
mula II wherein R, is aryl substituted with at least one Ry;.
In a further embodiment is a compound of Formula II
wherein R, is phenyl substituted with at least one Ry;. In a
further embodiment is a compound of Formula IT wherein
R, is phenyl substituted with at least one R;; and each Ry, is
independently halogen, nitro, —OR 5, —N(Rg)2, —CN,
—C(=0)Ryo, —C(=0)OR,, —C(=0)NR0)2,
—NR;(C(=0)Ry9, NR;o50:R19, —SORjg, —SOsRye,
—S0,N(R} )., —C(=0)OCH,SCH3, optionally substituted
C,-Cgalkyl, optionally substituted C;-Cscycloalkyl, option-
ally substituted C,-Cghaloalkyl, optionally substituted C;-
Cgheteroalkyl, optionally substituted -C,-Cgalkyl-aryl,
optionally substituted aryl, or optionally substituted hetero-
aryl. In a further embodiment is a compound of Formula IT
wherein R, is phenyl substituted with at least one R;; and
each R;; is independently halogen, nitro, —ORy,
—N(Rjg)2, —CN, —C(=0)R g, —C(=0)ORyy, —C(=0)
NRig)2, —NR1oC(=O)Rjp, NR;(SO:Rj9, —SORy,
—SO,R19, —SO5N(Ryp),, optionally substituted C;-
Csalkyl, optionally substituted C,;-Cgheteroalkyl, or option-
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ally substituted -C,-Cgalkyl-aryl. In a further embodiment is
a compound of Formula II wherein R, is phenyl substituted
with at least one Ry, and each Ry, is independently halogen,
—C(=0)Ry,, —C(=0)N(R0)s, —NR;0C(=0)Ry,,
NR]()SOzR](), —SORlo, —SOle(), —SOzN(Rl())z, or
optionally substituted C;-Cgalkyl. In a further embodiment
is a compound of Formula II wherein R, is phenyl substi-
tuted with at least one R;; and each Ry; is independently
halogen, —SO,R o, or optionally substituted C,-Cgalkyl.
In a further embodiment is a compound of Formula IT
wherein R, is phenyl substituted with at least one R, and
each Ry, is independently —SO,R, or optionally substi-
tuted C1-Cgalkyl. In a further embodiment is a compound
of Formula I wherein R, is phenyl substituted with at
least one Ry;, each R;; is independently —SO,R; or
optionally substituted C,-Cgalkyl, and R;; is C,-C4alkyl.
In a further embodiment is a compound of Formula IT
wherein R, is phenyl substituted with at least one Ry,
each Ry; is independently —SO,R;, or optionally substi-
tuted C;-Cgalkyl, and Ry; is CH3. In some embodiments is
a compound of Formula II wherein R, is aryl substituted
with one Ry;. In some embodiments is a compound of For-
mula IT wherein R, is aryl substituted with two Ry;. In some
embodiments is a compound of Formula II wherein R, is
aryl substituted with three R;;. In further embodiments is a
compound of Formula II wherein Ry is phenyl substituted
with one Ry;. In further embodiments is a compound of For-
mula IT wherein R, is phenyl substituted with two Ry;. In
further embodiments is a compound of Formula II wherein
R4 is phenyl substituted with three R;;. In some embodi-
ments is a compound of Formula II wherein R, is heteroaryl
substituted with one Ryy. In some embodiments is a com-
pound of Formula II wherein R, is heteroaryl substituted
with two R;;. In some embodiments is a compound of For-
mula II wherein R, is heteroaryl substituted with three R;.
[0163] In another embodiment is a compound of Formula
II wherein X is —S—, L; is a bond and R, is C;-Cgalkyl,
C,-Cgalkenyl, C,;-Cghaloalkyl, C,-Csheterocycloalkyl,
—C(=0)Rg, or —C(=0O)N(Ry),. In another embodiment is
a compound of Formula I wherein X is —S—, L; is a bond
and R, is C;-Cgalkyl. In another embodiment is a compound
of Formula I wherein X is —S—, L; is a bond and R; is C»-
Csalkenyl. In another embodiment is a compound of For-
mula II wherein X is —S—, L; is a bond and R; is C;-
Cghaloalkyl. In another embodiment is a compound of For-
mula II wherein X is —S—, L; is a bond and R; is C,-
Coheterocycloalkyl. In another embodiment is a compound
of Formula II wherein X is —S—, L; 1s a bond and R, is
—C(=0)Rs. In another embodiment is a compound of For-
mula IT wherein X is —S—, L; is a bond, R, is —C(=0)Rs,
and Rs is C;-Cgalkyl, C,-Cgalkenyl, C;-Cghaloalkyl, -C-
Csalkyl-aryl, aryl, or heteroaryl. In another embodiment is
a compound of Formula II wherein X is —S—, L; is a bond
and R; is —C(=0)N(Ry),.

[0164] In another embodiment is a compound of Formula
II wherein X is —S—, L; is C;-Cgalkyl and R; is —OR,,
—N(Rg)z, CI-CGalkyl, Cz-Céalkenyl, Cl-Céhaloalkyl, Cz-
Coheterocycloalkyl, —C(=0)Rs, or —C(=0)N(Ry),. In
another embodiment is a compound of Formula II wherein
X is —S—, L; 1s C;-Cgalkyl and R; is —ORy. In another
embodiment is a compound of Formula II wherein X is —S
—, L i1s C1-Cgalkyl and R; is —OH. In another embodi-
ment is a compound of Formula I wherein X is —S—, L
is C;-Cgalkyl and Ry is —N(Ry),. In another embodiment is
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a compound of Formula II wherein X is —S—, L; is C;-
Csalkyl and R; is C;-Cgalkyl. In another embodiment is a
compound of Formula IT wherein X is —S—, L is C;-
Csalkyl and R; is C,-Cgalkenyl. In another embodiment is
a compound of Formula II wherein X is —S—, L; is C;-
Csalkyl and R; is C;-Cghaloalkyl. In another embodiment
is a compound of Formula I wherein X is —S—, L; is
C,-Cgalkyl and R; is C,-Coheterocycloalkyl. In another
embodiment is a compound of Formula II wherein X is
—S—, L; is C;-Cealkyl and R; is —C(=O)Rs. In another
embodiment is a compound of Formula II wherein X is —S
—, Ly is C;-Cg4alkyl, R; is —C(=0O)Rg, and Rs is C;-
Csalkyl, C,-Cgalkenyl, C,-Cghaloalkyl, -C,-Csalkyl-aryl,
aryl, or heteroaryl. In another embodiment is a compound
of Formula II wherein X is —S—, L; is C;-Cgalkyl and R,
is —C(=O0)N(Ry),.

[0165] In some embodiments is a compound of Formula IT
wherein R, is C;-Cgalkyl. In another embodiment is a com-
pound of Formula II wherein R, is C;-Cgalkyl. In another
embodiment is a compound of Formula Il wherein R, is C,-
Csalkenyl. In another embodiment is a compound of For-
mula II wherein R; is C3-Cgeycloalkyl. In another embodi-
ment is a compound of Formula II wherein R, is -C;-
Csalkyl-Cs-Cgeycloalkyl.

[0166] In another embodiment is a compound of Formula
II'wherein X is —S—, L; isabond, R, is C;-Cgalkyl, and R,
is C;-Cgalkyl. In another embodiment is a compound of For-
mula IT wherein X is —S—, L; is a bond, R, is C;-Cgalkyl,
and R, is C,-Cgalkenyl. In another embodiment is a com-
pound of Formula IT wherein X is —S—, L; isa bond, R, is
C,-Csalkyl, and R, is Cs-Cscycloalkyl. In another embodi-
ment is a compound of Formula IT wherein X is —S— L is
a bond, R; is C;-Csalkyl, and R, is -C;-Cealkyl-Cs-
Cscycloalkyl. In another embodiment is a compound of For-
mula II wherein X is —S—, L; is a bond, R; is C,-Cgalke-
nyl, and R; is C;-Cgalkyl. In another embodiment is a com-
pound of Formula IT wherein X is —S—, L; isa bond, R, is
C,-Cgalkenyl, and R, is C,-Cgalkenyl. In another embodi-
ment is a compound of Formula IT wherein X is —S—, L is
a bond, R; is C,-Cgalkenyl, and R, is C3-Cgcycloalkyl. In
another embodiment is a compound of Formula II wherein
Xis —S—, L, is a bond, R, is C,-Cgalkenyl, and R, is -C;-
Csalkyl-C3-Cgeycloalkyl. In another embodiment is a com-
pound of Formula IT wherein X is —S—, L; is a bond, R, is
C,-Cghaloalkyl, and R, is C,-Cgalkyl. In another embodi-
ment is a compound of Formula II wherein X is —S—, [;
is a bond, R, is C;-Cghaloalkyl, and R, is C,-Cgalkenyl. In
another embodiment is a compound of Formula II wherein
Xis —S—, L, is a bond, R, is C;-Cgshaloalkyl, and R; is Cs-
Cscycloalkyl. In another embodiment is a compound of For-
mula II wherein X is —S—, L; is a bond, R; is C;-
Cgshaloalkyl, and R, is -C;-Cgalkyl-C3-Cgcycloalkyl. In
another embodiment is a compound of Formula II wherein
X is —S—, L; is a bond, R, is C,-Csheterocycloalkyl, and
R; 1s C;-Cgalkyl. In another embodiment is a compound of
Formula II wherein X is —S—, L; is a bond, R; is C5-
Coheterocycloalkyl, and R, is C,-Cgalkenyl. In another
embodiment is a compound of Formula I wherein X is
—S—, L, is a bond, R, is C,-Cgheterocycloalkyl, and R,
is C3-Cgeycloalkyl. In another embodiment is a compound
of Formula II wherein X is —S—, L; is a bond, R, is C5-
Coheterocycloalkyl, and R, is -C;-Cgalkyl—C;—Cscy-
cloalkyl. In another embodiment is a compound of Formula
M wherein X is —S—, L; isa C;-C4alkyl, R; is —ORg, Rg is
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hydrogen, and R, is C;-Cgalkyl. In another embodiment is a
compound of Formula IT wherein X is —S—, L; is a C;-
Csalkyl, R; is —ORy, Ry is hydrogen, and R; is C,-Cgalke-
nyl. In another embodiment is a compound of Formula II
wherein X is —S—, L; is a C;-Cgalkyl, R; is —ORy, Ry
is hydrogen, and R, is C3-Cgeycloalkyl. In another embodi-
ment is a compound of Formula II wherein X is —S—, L; is
a C;-Cealkyl, R; is —ORy, Ry is hydrogen, and R; is -C;-
Cealkyl-Cs5-Cgeycloalkyl. In a further embodiment of the
aforementioned embodiments is a compound of Formula IT
wherein R, is phenyl substituted with one R,;. In a further
embodiment of the aforementioned embodiments is a com-
pound of Formula IT wherein R, is phenyl substituted with
one Ryj, Ry; is —SO;R 4 and Ryg is C-Cealkyl. In yet a
further embodiment of the aforementioned embodiments is
a compound of Formula II wherein R, is phenyl substituted
with one Ry, R;; is —SO5R 4 and R, is CH3. In a further
embodiment of the aforementioned embodiments is a com-
pound of Formula II wherein R, is phenyl substituted with
two R;;. In a further embodiment of the aforementioned
embodiments is a compound of Formula I wherein R, is
phenyl substituted with two R, and one R;; is —SO;Ryy
and one Ry is optionally substituted C,-Cgalkyl. In yet a
further embodiment of the aforementioned embodiments is
a compound of Formula II wherein R, is phenyl substituted
with two Ry, and one Ry; is —SO,CHj; and one Ry is
—CH,O0H.

[0167] In another embodiment of the aforementioned
embodiments is a compound of Formula I wherein R; is
hydrogen, halogen, C;-Cgalkyl, or C;-Cghaloalkyl. In
some embodiments of the aforementioned embodiments is
a compound of Formula II wherein R; is hydrogen. In some
embodiments of the aforementioned embodiments is a com-
pound of Formula I wherein Rj is halogen. In some embodi-
ments of the aforementioned embodiments is a compound of
Formula IT wherein R; is C;-Cgalkyl. In some embodiments
of the aforementioned embodiments is a compound of For-
mula II wherein R; is C;-Cghaloalkyl.

[0168] In some embodiments is a compound of Formula IT
wherein X is —CH=CH—. In a further embodiment is a
compound of Formula IT wherein R, is heteroaryl substi-
tuted with at least one R;;. In some embodiments is a com-
pound of Formula II wherein R, is aryl substituted with at
least one Ry;. In a further embodiment is a compound of
Formula IT wherein R, is phenyl substituted with at least
one R;,. In a further embodiment is a compound of Formula
II wherein R, is phenyl substituted with at least one R, and
each R;; is independently halogen, nitro, —ORy,
—N(R1g)2, —CN, —C(=O0)R9, —C(=O)ORyy, —C(=0)
Ny, —NRjgC=O0)R1p, NRpSOR19, —SORy,,
—SOleo, —SOzN(Rlo)z, —C(=O)OCHQSCH3, Optionally
substituted C;-Cgalkyl, optionally substituted Cs-Cscy-
cloalkyl, optionally substituted C,-Cghaloalkyl, optionally
substituted C,-Cgheteroalkyl, optionally substituted -C;-
Csalkyl-aryl, optionally substituted aryl, or optionally sub-
stituted heteroaryl. In a further embodiment is a compound
of Formula II wherein R, is phenyl substituted with at least
one R;; and each R;; is independently halogen, nitro,
—ORy5, —N(R1g)r. —CN, —C(=O)Ry0, —C(=0)OR,
—C(=0)N(R10)2, —NR,C(=0)R 1, NR16SO:R o,
—SOR 9, —SO,R 19, —SO,N(Ry¢),, optionally substituted
C,-Cgalkyl, optionally substituted C;-Cgheteroalkyl, or
optionally substituted -C,-Cgalkyl-aryl. In a further embodi-
ment is a compound of Formula II wherein R, is phenyl
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substituted with at least one R;; and each Ry; is indepen-
dently  halogen, —C(=0)R;q, —CE=O)N(R0)2,
—NR;oC(=0)Ryp, NR;o50:R19, —SORj9, —SOsRye,
—SO,N(Ryg),, or optionally substituted C,-Cgalkyl. In a
further embodiment is a compound of Formula IT wherein
R, is phenyl substituted with at least one R;; and each Ry, is
independently halogen, —SO,R ¢, or optionally substituted
C,-Csalkyl. In a further embodiment is a compound of For-
mula IT wherein R, is phenyl substituted with at least one
Ry; and each Ry is independently —SO,R 4 or optionally
substituted C,-Cgalkyl. In a further embodiment is a com-
pound of Formula IT wherein R, is phenyl substituted with at
least one Ry;, each Ry, is independently —SO,R;o or
optionally substituted C,-Cgalkyl, and Ry; 1s C;-Cealkyl.
In a further embodiment is a compound of Formula IT
wherein R, is phenyl substituted with at least one R,
each Ry, is independently —SO,R,, or optionally substi-
tuted C,-Cgalkyl, and Ry; is CH3. In some embodiments is
a compound of Formula II wherein R, is aryl substituted
with one Ry;. In some embodiments is a compound of For-
mula IT wherein R, is aryl substituted with two R;;. In some
embodiments is a compound of Formula 1T wherein R, is
aryl substituted with three Ry;. In further embodiments is a
compound of Formula IT wherein R, is phenyl substituted
with one Ry;. In further embodiments is a compound of For-
mula IT wherein R, is phenyl substituted with two Ry;. In
further embodiments is a compound of Formula I wherein
R, is phenyl substituted with three R;;. In some embodi-
ments is a compound of Formula IT wherein R, is heteroaryl
substituted with one R;;. In some embodiments is a com-
pound of Formula II wherein R, is heteroaryl substituted
with two Ry;. In some embodiments is a compound of For-
mula II wherein R, is heteroaryl substituted with three Ry;.
[0169] In another embodiment is a compound of Formula
II wherein X is —CH=CH—, L, is a bond and R, is C;-
Csalkyl, C,-Cgalkenyl, C;-Cghaloalkyl, C,-Coheterocy-
cloalkyl, —C(=0)Rg, or —C(=0O)N(Ry),. In another embo-
diment is a compound of Formula II wherein X is
—CH=CH—, L, is a bond and R, is C;-Cgsalkyl. In another
embodiment is a compound of Formula IT wherein X is
—CH=CH—, L, is a bond and R; is C,;-Cgalkenyl. In
another embodiment is a compound of Formula II wherein
X is —CH=CH—, L, is abond and R, is C;-Cghaloalkyl. In
another embodiment is a compound of Formula II wherein
X is —CH=CH—, L is a bond and R; is C,-Csheterocy-
cloalkyl. In another embodiment is a compound of Formula
II wherein X is —CH=CH—, L, is a bond and R; is
—C(=0)Rg. In another embodiment is a compound of For-
mula II wherein X is —CH=CH—, L, is a bond, R; is
—C(=0)Rg, and Rs is C;-Cgalkyl, C,-Csalkenyl, C;-
Cghaloalkyl, -C,-Cgalkyl-aryl, aryl, or heteroaryl. In another
embodiment is a compound of Formula I wherein X is
—CH=CH—, L, is a bond and R; is —C(=0)N(Ry),.

[0170] In another embodiment is a compound of Formula
II wherein X is —CH=CH—, L is C,-Cgalkyl and R; is
—ORQ, —N(Rg)z, Cl-Céalkyl, C2-C6alkenyl, Cl'
Cghaloalkyl, C,-Cgheterocycloalkyl, —C(=0O)Rs, or
—C(=0)N(Ry),. In another embodiment is a compound of
Formula [T wherein X is —CH=CH—, L, is C;-Cgalkyl and
R; is —ORy. In another embodiment is a compound of For-
mula [T wherein X is —CH=CH—, L, is C,-Cgalkyl and R,
is —OH. In another embodiment is a compound of Formula
II wherein X is —CH=CH—, L is C,-Csalkyl and R; is
—N(Ry),. In another embodiment is a compound of For-
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mula IT wherein X is —CH=CH—, L, is C;-Cgalkyl and R,
is C;-Cgalkyl. In another embodiment is a compound of For-
mula IT wherein X is —CH=CH—, L, is C;-Csalkyl and R,
is C,-Cgsalkenyl. In another embodiment is a compound of
Formula II wherein X is —CH=CH—, L, is C;-Cgalkyl and
Ry is C;-Cghaloalkyl. In another embodiment is a compound
of Formula II wherein X is —CH=CH—, L, is C,-Cgalkyl
and R; is C,-Cgheterocycloalkyl. In another embodiment is
a compound of Formula IT wherein X is —CH=CH—, L, is
C,-Cgalkyl and R; is —C(=0)Rs. In another embodiment is
a compound of Formula II wherein X is —CH=CH—, L, is
C,-Cgalkyl, R; is —C(=0)Rg, and Rs is C;-Cgalkyl, C-
Csalkenyl, C,-Cghaloalkyl, -C,-Cgalkyl-aryl, aryl, or het-
eroaryl. In another embodiment is a compound of Formula
II wherein X is —CH=CH—, L, is C;-Cgsalkyl and R, is
—C(=O0)N(Ro)s.

[0171] In some embodiments is a compound of Formula IT
wherein R, is C,-Cgalkyl. In another embodiment is a com-
pound of Formula IT wherein R, is C;-Csalkyl. In another
embodiment is a compound of Formula Il wherein R, is C,-
Csalkenyl. In another embodiment is a compound of For-
mula IT wherein R, is C3-Cgeycloalkyl. In another embodi-
ment is a compound of Formula II wherein R, is -C;-
Csalkyl-Cs-Cgeycloalkyl.

[0172] In another embodiment is a compound of Formula
II wherein X is —CH=CH—, L, is a bond, R; 1s C;-
Csalkyl, and R, is C;-Cgalkyl. In another embodiment is a
compound of Formula II wherein X is —CH=CH—, L,; is a
bond, R, is C;-Cealkyl, and R, is C,-Cgalkenyl. In another
embodiment is a compound of Formula II wherein X is
—CH=CH—, L, is a bond, R; is C;-Cealkyl, and R, is
C;3-Cgeycloalkyl. In another embodiment is a compound of
Formula II wherein X i1s —CH=CH—, L, is a bond, R, is
C-Cgalkyl, and R, is -C;-Csalkyl-Cs-Cgeycloalkyl. In
another embodiment is a compound of Formula II wherein
X is —CH=CH—, L; is abond, R; is C,-Cgalkenyl, and R,
is C;-Cgalkyl. In another embodiment is a compound of For-
mula II wherein X is —CH=CH—, L i1s a bond, R, is C,-
Csalkenyl, and R; is C,-Cgalkenyl. In another embodiment
is a compound of Formula IT wherein X is —CH=CH—, L,
is a bond, R, is C,-Cgalkenyl, and R, is C3-Cgeycloalkyl. In
another embodiment is a compound of Formula II wherein
X is —CH=CH—, L; is abond, R; is C,-Cgalkenyl, and R,
is -C1-Cgalkyl-C;-Cseycloalkyl. In another embodiment is a
compound of Formula II wherein X is —CH=CH—, L,; is a
bond, R, is C;-Cshaloalkyl, and R, is C;-Cgalkyl. In another
embodiment is a compound of Formula II wherein X is
—CH=CH—, L, is a bond, R; is C;-Cghaloalkyl, and R,
is C,-Cgalkenyl. In another embodiment is a compound of
Formula II wherein X 1s —CH=CH—, L, is a bond, R, is
C,-Cghaloalkyl, and R, is Cs3-Cscycloalkyl. In another
embodiment is a compound of Formula II wherein X is
—CH=CH—, L, is a bond, R; is C;-Cghaloalkyl, and R,
is -C;-Cgalkyl-Cs-Cgeycloalkyl. In another embodiment is
a compound of Formula II wherein X is —CH=CH—, L,
is a bond, R; is C,-Coheterocycloalkyl, and R, is Ci-
Csalkyl. In another embodiment is a compound of Formula
II wherein X is —CH=CH—, L, is a bond, R, is C,-Cshet-
erocycloalkyl, and R, is C,-Cgalkenyl. In another embodi-
ment is a compound of Formula II wherein X is —CH=CH
—, L, is abond, R, is C5-Cgheterocycloalkyl, and R, is Cs-
Cscycloalkyl. In another embodiment is a compound of For-
mula II wherein X is —CH=CH—, L is a bond, R, is C,-
Coheterocycloalkyl, and R, is -C;-Cgalkyl-C5-Cgeycloalkyl.
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In another embodiment is a compound of Formula II
wherein X is —CH=CH—, L, is a C;-Cgalkyl, R; is
—ORy, Ry is hydrogen, and R, is C;-Csalkyl. In another
embodiment is a compound of Formula II wherein X is
—CH=CH—, L, is a C;-Cgalkyl, R; is —ORy, Ry is hydro-
gen, and R, is C,-Cgalkenyl. In another embodiment is a
compound of Formula II wherein X is —CH=CH—, L, is
a C-Cgalkyl, Ry is —ORy, Ry is hydrogen, and R; is Csz-
Csceycloalkyl. In another embodiment is a compound of For-
mula IT wherein X is —CH=CH—, L, is a C,-Cgalkyl, R, is
—OR,, Ry is hydrogen, and R, is -C;-Csalkyl-Cs-
Cygeycloalkyl. In a further embodiment of the aforemen-
tioned embodiments is a compound of Formula I wherein
R4 is phenyl substituted with one Ry;. In a further embodi-
ment of the aforementioned embodiments is a compound of
Formula IT wherein R, is phenyl substituted with one R,
Ry; is —SO,R 4 and Ryq is C;-Cgalkyl. In yet a further
embodiment of the aforementioned embodiments is a com-
pound of Formula I wherein R, is phenyl substituted with
one R;;, Ry; s —SO5R g and R is CH3. In a further embo-
diment of the aforementioned embodiments is a compound
of Formula I wherein R, is phenyl substituted with two Ry;.
In a further embodiment of the aforementioned embodi-
ments is a compound of Formula II wherein R, is phenyl
substituted with two Ry, and one R;; is —SO;R,o and
one Ry, is optionally substituted C,-Cgalkyl. In yet a further
embodiment of the aforementioned embodiments is a com-
pound of Formula I wherein R, is phenyl substituted with
two R;;, and one R;; is —SO,CH; and one R;; is
—CH,0H.

[0173] In another embodiment of the aforementioned
embodiments is a compound of Formula Il wherein R3 is
hydrogen, halogen, C;-Cgalkyl, or C;-Cghaloalkyl. In
some embodiments of the aforementioned embodiments is
a compound of Formula I wherein R; is hydrogen. In some
embodiments of the aforementioned embodiments is a com-
pound of Formula II wherein R; is halogen. In some embo-
diments of the aforementioned embodiments is a compound
of Formula II wherein R; is C;-Cgalkyl. In some embodi-
ments of the aforementioned embodiments is a compound of
Formula IT wherein R; is C;-Cshaloalkyl.

[0174] In another embodiment is a compound of Formula
I wherein X is —CH=CH—; and -L;-R; is C;-Cgalkyl, C;-
Csalkyl-OH, or C;-Cshaloalkyl. In another embodiment is a
compound of Formula II wherein X is —CH=CH—; and
—L,—R, is —CF; or —C(CHj3),OH. In another embodi-
ment is a compound of Formula II wherein X is —CH=CH
—; and R, is C;_.Cs alkyl. In another embodiment is a com-
pound of Formula Il wherein X is —CH=CH—; and R, is
isobutyl. In another embodiment is a compound of Formula
II wherein X is —CH=CH—; and Rj; is hydrogen. In
another embodiment is a compound of Formula II wherein
X is —CH=CH—; and R, is phenyl; wherein said phenyl is
substituted with at least one R;;. In another embodiment is a
compound of Formula II wherein X is —CH=CH—; and at
least one R“ 18 —NRI()SOle(), —SORH), —SOleo, or
—SO,N(Ryg),. In another embodiment is a compound of
Formula II wherein X is —CH=CH—; and at least one
Ry; 18 —SO5R . In another embodiment is a compound of
Formula IT wherein X is —CH=CH—; and each R, is inde-
pendently C;-Cs alkyl. In another embodiment is a com-
pound of Formula II wherein X is —CH=CH—; and each
Ryg i1s methyl. In another embodiment is a compound of
Formula II wherein X is —CH=CH—; and R, is phenyl
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substituted with one R;;, wherein Ry; is —SO,R 4 and R,
is C1-Cgalkyl; or Ry is phenyl substituted with two Ry, and
one Ry; is —SO,R; o and one Ry, is optionally substituted
C,-Cgalkyl. In another embodiment is a compound of For-
mula IT wherein X is —CH=CH—; and Ry is phenyl sub-
stituted with two Ry, wherein one Ry, is —SO,CHj; and one
Ry; is —CH2OH. In another embodiment is a compound of
Formula IT wherein X is —CH=CH—; and R, is phenyl
substituted with one R;;, wherein Ry; 1s —SO,R 4 and R,
is C;-Cealkyl. In another embodiment is a compound of For-
mula IT wherein X is —CH=CH—; and “optionally substi-
tuted” means optionally substituted by 1, 2, 3, or 4 substitu-
ents independently selected from halo, cyano, C,-C, alkyl,
C,-C, alkenyl, hydoxy, C,-C, alkoxy, C,-Cshaloalkyl, C;-
C,; haloalkoxy, amino, C;-C,; alkylamino, and di(C,-C4
alkyl)amino.

[0175] In another embodiment is a compound of Formula
II wherein X is —CH=CH, the compound is a compound of
Formula (ITA):

Rita (ItA)
==
R, )
A N
N 2 N (R )m
R—T/ R,

wherein:

[0176] Rlla is —NRI()SOle(), —SORl(), —SOle(), or

—SO0,N(R),; and

[0177] misOor1;
or a pharmaceutically acceptable salt thereof.
[0178] In another embodiment is a compound of Formula
II wherein X is —CH=CH—, wherein the compound is a
compound of Formula (IIB):

Q (ITB)

[0179] wherein mis O or 1;

[0180] or a pharmaceutically acceptable salt thereof.
[0181] In another embodiment is a compound of Formula
II wherein:

[0182] X is —CH=CH—;

[0183] _LI_RI i Cl-Céalkyl, Cl-Céalkyl-OH, or Cl'
Cghaloalkyl;

[0184] R, is C,.Cq alkyl;

[0185] R; is hydrogen;

[0186] R, is phenyl; wherein said phenyl is substituted
with at least one Ry;;

[0187] each R;; is independently —NR;,SO5R; g,
—SORI(), —SOleo, —SOzN(Rlo)z , Or Cl-CGalkyl,
wherein said C;-Cg4alkyl is optionally substituted by 1
hydoxy;
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[0188] provided that at least one R;; is —NR;4,SO,R g,
—SOR g, —SO2R 9, o1 —SO:N(R )2 ,

[0189] each Ry, is independently C,-Cy alkyl; and

[0190] nisO.

[0191] In another embodiment is a compound of Formula
1T wherein:

[0192] X is —CH=CH—;

[0193] _Ll_Rl is Cl-Céalkyl, Cl-Céalkyl-OH, or Cl'
Cghaloalkyl;

[0194] R, is Cy.Cs alkyl;

[0195] Rj; is hydrogen;

[0196] R, is phenyl; wherein said phenyl is substituted
with at least one Rj;; wherein each R;; is indepen-
dently —SO,R,,, or C;-C4alkyl, wherein said C;-
Csalkyl is optionally substituted by 1 hydoxy; provided
that at least one R;; is —SO5R g,

[0197] each Ry, is independently C,-Cg alkyl; and

[0198] nisO.

[0199] In another embodiment, the compound is selected
from:

0
o
NZF
N
T
OH
ﬁ SO,CH,
N="
N
\
F,C
SO,CH,

d

N/
N
== OH
, Al
OH

SO,CH,

N/
Py
== OH

FyC

or a pharmaceutically acceptable salt thereof.

[0200] Any combination of the groups described above for
the various variables is contemplated herein. Throughout
the specification, groups and substituents thereof can be
chosen by one skilled in the field to provide stable moieties
and compounds.

[0201] In some embodiments is a compound selected
from:
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D,

[
O

D,

[
O

Ve,

O
O=d
é( i
,and

pharmaceutically acceptable salt, pharmaceutically accep-
table solvate, or pharmaceutically acceptable prodrug
thereof.

[0202] In some embodiments is a compound selected
from:

O
s ]
N | T§O
N
W)\/ \
CH,OH

O

s ]
N& T§Q
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1o}
g J
NN | T§o
W \
Br
1o}
g J
NN | T§o
W)w \
e}
1o}
g J
NN | T§o
EW‘)\/ \
CF, O
CH,OH
1o}
g J
NN | T§o
\Hw \
,and
CH,OH
o}
. i
NF S§O

or a pharmaceutically acceptable salt, pharmaceutically
acceptable solvate, or pharmaceutically acceptable prodrug
thereof.
[0203] In some embodiments, the therapeutic agent(s)
(e.g. compound of Formula I, A, II or III is present in the
pharmaceutical composition as a pharmaceutically accepta-
ble salt. In some embodiments, any compound described
above is suitable for any method or composition described
herein.
[0204] In certain embodiments, the compounds presented
herein possess one or more stereocenters and each center
independently exists in either the R or S configuration. The
compounds presented herein include all diastereomeric,
enantiomeric, and epimeric forms as well as the appropriate
mixtures thereof. Stereoisomers are obtained, if desired, by
methods such as, stereoselective synthesis and/or the
separation of stereoisomers by chiral chromatographic col-
umns. In some embodiments, a compound of Formula [, TA,
IB, IC, II, ITA, or IIB is used as a single enantiomer. In some
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embodiments, a compound of Formula [, A, IB, IC, IL, ITA,
or [IB is used as a racemic mixture.

[0205] The methods and formulations described herein
include the use of N-oxides (if appropriate), crystalline
forms (also known as polymorphs), or pharmaceutically
acceptable salts of compounds having the structures pre-
sented herein, as well as active metabolites of these com-
pounds having the same type of activity. In some situations,
compounds may exist as tautomers. All tautomers are
included within the scope of the compounds presented
herein. In specific embodiments, the compounds or salts
described herein exist in solvated forms with pharmaceuti-
cally acceptable solvents such as water, ethanol, and the
like. In other embodiments, the compounds or salts
described herein exist in unsolvated form.

[0206] In some embodiments, the compounds of Formula
I, IA, IB, IC, II, IIA, or IIB or salts thereof described herein
include solvent addition forms or crystal forms thereof, par-
ticularly solvates or polymorphs. Solvates contain either
stoichiometric or non-stoichiometric amounts of a solvent,
and may be formed during the process of crystallization with
pharmaceutically acceptable solvents such as water, ethanol,
and the like. Hydrates are formed when the solvent is water,
or alcoholates are formed when the solvent is alcohol.
[0207] In some embodiments, sites on the compounds of
Formula I, IA, IB, IC, II, IIA, or IIB disclosed herein are
susceptible to various metabolic reactions. Therefore incor-
poration of appropriate substituents at the places of meta-
bolic reactions will reduce, minimize or eliminate the meta-
bolic pathways. In specific embodiments, the appropriate
substituent to decrease or eliminate the susceptibility of
the aromatic ring to metabolic reactions is, by way of exam-
ple only, a halogen, deuterium or an alkyl group.

[0208] In some embodiments, the compounds of Formula
L IA, IB, IC, II, ITA, or IIB disclosed herein are isotopically-
labeled, which are identical to those recited in the various
formulae and structures presented herein, but for the fact
that one or more atoms are replaced by an atom having an
atomic mass or mass number different from the atomic mass
or mass number usually found in nature. In some embodi-
ments, one or more hydrogen atoms are replaced with deu-
terium. In some embodiments, metabolic sites on the com-
pounds described herein are deuterated. In some
embodiments, substitution with deuterium affords certain
therapeutic advantages resulting from greater metabolic sta-
bility, such as, for example, increased in vivo half-life or
reduced dosage requirements.

[0209] In some embodiments, compounds described
herein, such as compounds of Formula I, IA, IB, IC, 1II,
1IA, or IIB, are in various forms, including but not limited
to, amorphous forms, milled forms and nano-particulate
forms. In addition, compounds described herein include
crystalline forms, also known as polymorphs. Polymorphs
include the different crystal packing arrangements of the
same elemental composition of a compound. Polymorphs
usually have different X-ray diffraction patterns, melting
points, density, hardness, crystal shape, optical properties,
stability, and solubility. Various factors such as the recrys-
tallization solvent, rate of crystallization, and storage tem-
perature may cause a single crystal form to dominate.
[0210] The screening and characterization of the pharma-
ceutically acceptable salts, polymorphs and/or solvates may
be accomplished using a variety of techniques including, but
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not limited to, thermal analysis, x-ray diffraction, spectro-
scopy, vapor sorption, and microscopy. Thermal analysis
methods address thermo chemical degradation or thermo
physical processes including, but not limited to, poly-
morphic transitions, and such methods are used to analyze
the relationships between polymorphic forms, determine
weight loss, to find the glass transition temperature, or for
excipient compatibility studies. Such methods include, but
are not limited to, Differential scanning calorimetry (DSC),
Modulated Differential Scanning Calorimetry (MDCS),
Thermogravimetric analysis (TGA), and Thermogravi-
metric and Infrared analysis (TG/IR). X-ray diffraction
methods include, but are not limited to, single crystal and
powder diffractometers and synchrotron sources. The var-
ious spectroscopic techniques used include, but are not lim-
ited to, Raman, FTIR, UV-VIS, and NMR (liquid and solid
state). The various microscopy techniques include, but are
not limited to, polarized light microscopy, Scanning Elec-
tron Microscopy (SEM) with Energy Dispersive X-Ray
Analysis (EDX), Environmental Scanning Electron Micro-
scopy with EDX (in gas or water vapor atmosphere), IR
microscopy, and Raman microscopy.

[0211] Throughout the specification, groups and substitu-
ents thereof can be chosen to provide stable moieties and
compounds.

Synthesis of Compounds

[0212] In some embodiments, the synthesis of compounds
described herein are accomplished using means described in
the chemical literature, using the methods described herein,
or by a combination thereof. In addition, solvents, tempera-
tures and other reaction conditions presented herein may
vary.

[0213] In other embodiments, the starting materials and
reagents used for the synthesis of the compounds described
herein are synthesized or are obtained from commercial
sources, such as, but not limited to, Sigma-Aldrich,
FischerScientific (Fischer Chemicals), and AcrosOrganics.
[0214] In further embodiments, the compounds described
herein, and other related compounds having different sub-
stituents are synthesized using techniques and materials
described herein as well as those that are recognized in the
field, such as described, for example, in Fieser and Fieser’s
Reagents for Organic Synthesis, Volumes 1-17 (John Wiley
and Sons, 1991); Rodd’s Chemistry of Carbon Compounds,
Volumes 1-5 and Supplementals (Elsevier Science Publish-
ers, 1989); Organic Reactions, Volumes 1-40 (John Wiley
and Sons, 1991), Larock’s Comprehensive Organic Trans-
formations (VCH Publishers Inc., 1989), March, Advanced
Organic Chemistry 47 Ed., (Wiley 1992); Carey and Sund-
berg, Advanced Organic Chemistry 47 Ed., Vols. A and B
(Plenum 2000, 2001), and Green and Wuts, Protective
Groups in Organic Synthesis 37 Ed., (Wiley 1999) (all of
which are incorporated by reference for such disclosure).
General methods for the preparation of compound as dis-
closed herein may be derived from reactions and the reac-
tions may be modified by the use of appropriate reagents and
conditions, for the introduction of the various moieties
found in the formulae as provided herein. As a guide the
following synthetic methods may be utilized.

Jul. 6, 2023

Formation of Covalent Linkages by Reaction of an
Electrophile with a Nucleophile

[0215] The compounds described herein can be modified
using various electrophiles and/or nucleophiles to form new
functional groups or substituents. Table IA entitled “Exam-
ples of Covalent Linkages and Precursors Thereof” lists
selected non-limiting examples of covalent linkages and
precursor functional groups which yield the covalent lin-
kages. Table IA may be used as guidance toward the variety
of electrophiles and nucleophiles combinations available
that provide covalent linkages. Precursor functional groups
are shown as electrophilic groups and nucleophilic groups.

TABLE IA

Examples of Covalent Linkages and Precursors Thereof

Covalent Linkage

Product Electrophile Nucleophile
Carboxamides Activated esters amines/anilines
Carboxamides acyl azides amines/anilines
Carboxamides acyl halides amines/anilines
Esters acyl halides alcohols/phenols
Esters acyl nitriles alcohols/phenols
Carboxamides acyl nitriles amines/anilines
Imines Aldehydes amines/anilines
Alkyl amines alkyl halides amines/anilines

Esters alkyl halides carboxylic acids

Thioethers alkyl halides Thiols

Ethers alkyl halides alcohols/phenols
Thioethers alkyl sulfonates Thiols

Esters Anhydrides alcohols/phenols
Carboxamides Anhydrides amines/anilines
Thiophenols aryl halides Thiols

Aryl amines aryl halides Amines
Thioethers Azindines Thiols
Carboxamides carboxylic acids amines/anilines
Esters carboxylic acids Alcohols
hydrazines Hydrazides carboxylic acids
N-acylureas or carbodiimides carboxylic acids
Anhydrides

Esters diazoalkanes carboxylic acids
Thioethers Epoxides Thiols
Thioethers haloacetamides Thiols

Ureas Isocyanates amines/anilines
Urethanes Isocyanates alcohols/phenols
Thioureas isothiocyanates amines/anilines
Thioethers Maleimides Thiols

Alkyl amines sulfonate esters amines/anilines
hioethers sulfonate esters Thiols
Sulfonamides sulfonyl halides amines/anilines
Sulfonate esters sulfonyl halides phenols/alcohols

Use of Protecting Groups

[0216] In the reactions described, it may be necessary to
protect reactive functional groups, for example hydroxy,
amino, imino, thio or carboxy groups, where these are
desired in the final product, in order to avoid their unwanted
participation in reactions. Protecting groups are used to
block some or all of the reactive moieties and prevent such
groups from participating in chemical reactions until the
protective group is removed. It is preferred that each protec-
tive group be removable by a different means. Protective
groups that are cleaved under totally disparate reaction con-
ditions fulfill the requirement of differential removal.
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[0217] Protective groups can be removed by acid, base,
reducing conditions (such as, for example, hydrogenolysis),
and/or oxidative conditions. Groups such as trityl,
dimethoxytrityl, acetal and t-butyldimethylsilyl are acid
labile and may be used to protect carboxy and hydroxy reac-
tive moieties in the presence of amino groups protected with
Cbz groups, which are removable by hydrogenolysis, and
Fmoc groups, which are base labile. Carboxylic acid and
hydroxy reactive moieties may be blocked with base labile
groups such as, but not limited to, methyl, ethyl, and acetyl
in the presence of amines blocked with acid labile groups
such as t-butyl carbamate or with carbamates that are both
acid and base stable but hydrolytically removable.

[0218] Carboxylic acid and hydroxy reactive moieties
may also be blocked with hydrolytically removable protec-
tive groups such as the benzyl group, while amine groups
capable of hydrogen bonding with acids may be blocked
with base labile groups such as Fmoc. Carboxylic acid reac-
tive moieties may be protected by conversion to simple ester
compounds as exemplified herein, which include conversion
to alkyl esters, or they may be blocked with oxidatively-
removable protective groups such as 2,4-dimethoxybenzyl,
while co-existing amino groups may be blocked with fluor-
ide labile silyl carbamates.

[0219] Allyl blocking groups are useful in then presence
of acid- and base- protecting groups since the former are
stable and can be subsequently removed by metal or pi-
acid catalysts. For example, an allyl-blocked carboxylic
acid can be deprotected with a PdO-catalyzed reaction in
the presence of acid labile t-butyl carbamate or base-labile
acetate amine protecting groups. Yet another form of pro-
tecting group is a resin to which a compound or intermediate
may be attached. As long as the residue is attached to the
resin, that functional group is blocked and cannot react.
Once released from the resin, the functional group is avail-
able to react.

[0220] Typically blocking/protecting groups may be
selected from:

ch/bz%

Me

H3C/\SJ5

Et

/VH

allyl

-
Bn
o
H,CO
PMB

Jul. 6, 2023

(CgHg;c—5

trityl

(H;0),¢

t-butyl

Bn\o )k YS‘;

Cbz

0—
(CHy;”
T
Boc
/V Oﬁ}/v{?”
(¢]
alloc

L

acetyl

H;C

Fmoc

HiCCH,
(Hi0),C0 SN

TBDMS

[0221] Other protecting groups, plus a detailed description
of techniques applicable to the creation of protecting groups
and their removal are described in Greene and Wuts, Protec-
tive Groups in Organic Synthesis, 3rd Ed., John Wiley &
Sons, New York, NY, 1999, and Kocienski, Protective
Groups, Thieme Verlag, New York, NY, 1994, which are
incorporated herein by reference for such disclosure).

Certain Terminology

[0222] Unless defined otherwise, all technical and scienti-
fic terms used herein have the same meaning as is com-
monly understood to which the claimed subject matter
belongs. In the event that there are a plurality of definitions
for terms herein, those in this section prevail. All patents,
patent applications, publications and published nucleotide
and amino acid sequences (e.g., sequences available in Gen-



US 2023/0212127 Al

Bank or other databases) referred to herein are incorporated
by reference. Where reference is made to a URL or other
such identifier or address, it 1s understood that such identi-
fiers can change and particular information on the internet
can come and go, but equivalent information can be found
by searching the internet. Reference thereto evidences the
availability and public dissemination of such information.
[0223] Tt is to be understood that the foregoing general
description and the following detailed description are
exemplary and explanatory only and are not restrictive of
any subject matter claimed. In this application, the use of
the singular includes the plural unless specifically stated
otherwise. It must be noted that, as used in the specification
and the appended claims, the singular forms “a,” “an” and
“the” include plural referents unless the context clearly dic-
tates otherwise. In this application, the use of “or” means
“and/or” unless stated otherwise. Furthermore, use of the
term “including” as well as other forms, such as “include”,
“includes,” and “included,” is not limiting.

[0224] The section headings used herein are for organiza-
tional purposes only and are not to be construed as limiting
the subject matter described.

[0225] Definition of standard chemistry terms may be
found in reference works, including but not limited to,
Carey and Sundberg “Advanced Organic Chemistry 4%
Ed.” Vols. A (2000) and B (2001), Plenum Press, New
York. Unless otherwise indicated, conventional methods of
mass spectroscopy, NMR, HPLC, protein chemistry, bio-
chemistry,  recombinant DNA  techniques  and
pharmacology.

[0226] Unless specific definitions are provided, the
nomenclature employed in connection with, and the labora-
tory procedures and techniques of, analytical chemistry,
synthetic organic chemistry, and medicinal and pharmaceu-
tical chemistry described herein are those recognized in the
field. Standard techniques can be used for chemical synth-
eses, chemical analyses, pharmaceutical preparation, formu-
lation, and delivery, and treatment of patients. Standard
techniques can be used for recombinant DNA, oligonucleo-
tide synthesis, and tissue culture and transformation (e.g.,
electroporation, lipofection). Reactions and purification
techniques can be performed e.g., using kits of manufac-
turer’s specifications or as commonly accomplished in the
art or as described herein. The foregoing techniques and
procedures can be generally performed of conventional
methods and as described in various general and more spe-
cific references that are cited and discussed throughout the
present specification.

[0227] Tt is to be understood that the methods and compo-
sitions described herein are not limited to the particular
methodology, protocols, cell lines, constructs, and reagents
described herein and as such may vary. It is also to be under-
stood that the terminology used herein is for the purpose of
describing particular embodiments only, and is not intended
to limit the scope of the methods, compounds, compositions
described herein.

[0228] As used herein, C,—C, includes C,-C,, C-C; ...
C,—C,. C,—C, refers to the number of carbon atoms that
make up the moiety to which it designates (excluding
optional substituents).

[0229] An “alkyl” group refers to an aliphatic hydrocar-
bon group. The alkyl groups may or may not include units
of unsaturation. The alkyl moiety may be a “saturated alkyl”
group, which means that it does not contain any units of
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unsaturation (i.e. a carbon-carbon double bond or a car-
bon-carbon triple bond). The alkyl group may also be an
“unsaturated alkyl” moiety, which means that it contains at
least one unit of unsaturation. The alkyl moiety, whether
saturated or unsaturated, may be branched, straight chain,
or cyclic. In some embodiments, “alkyl” is a branched or
straight-chain alkyl.

[0230] The “alkyl” group may have 1 to 6 carbon atoms
(whenever it appears herein, a numerical range such as “1 to
6” refers to each integer in the given range; e.g., “1 to 6
carbon atoms” means that the alkyl group may consist of 1
carbon atom, 2 carbon atoms, 3 carbon atoms, etc., up to and
including 6 carbon atoms, although the present definition
also covers the occurrence of the term “alkyl” where no
numerical range is designated). The alkyl group of the com-
pounds described herein may be designated as “C,-Cs alkyl”
or similar designations. By way of example only, “C,-C¢
alkyl” indicates that there are one to six carbon atoms in
the alkyl chain, i.e., the alkyl chain is selected from the
group consisting of methyl, ethyl, n-propyl, iso-propyl, n-
butyl, iso-butyl, sec-butyl, t-butyl, n-pentyl, iso-pentyl,
neo-pentyl, hexyl, propen-3-yl (allyl), cyclopropylmethyl,
cyclobutylmethyl, cyclopentylmethyl, cyclohexylmethyl.
Alkyl groups can be substituted or unsubstituted. Depending
on the structure, an alkyl group can be a monoradical or a
diradical (i.e., an alkylene group).

[0231] An “alkoxy” refers to a “—O—alkyl” group,
where alkyl is as defined herein.

[0232] The term “alkenyl” refers to a type of alkyl group
in which two atoms of the alkyl group form a double bond
that is not part of an aromatic group. Non-limiting examples
of an alkenyl group include —CH=CH,, —C(CH;)=CH,,
—CH=CHCHj;, —CH=C(CH3;), and —C(CH)=CHCH3.
The alkenyl moiety may be branched, straight chain, or cyc-
lic (in which case, it would also be known as a “cycloalk-
enyl” group). Alkenyl groups may have 2 to 6 carbons.
Alkenyl groups can be substituted or unsubstituted. Depend-
ing on the structure, an alkenyl group can be a monoradical
or a diradical (i.e., an alkenylene group). In some embodi-
ments, “alkenyl” is a branched or straight-chain alkenyl.
[0233] The term “alkynyl” refers to a type of alkyl group
in which the two atoms of the alkyl group form a triple bond.
Non-limiting examples of an alkynyl group include
—C=CH, —C=CCHs, —C=CCH,CH; and
—C=CCH,CH,CHj3;. The “R” portion of the alkynyl moiety
may be branched, straight chain, or cyclic. An alkynyl group
can have 2 to 6 carbons. Alkynyl groups can be substituted
or unsubstituted. Depending on the structure, an alkynyl
group can be a monoradical or a diradical (i.e., an alkyny-
lene group).

[0234] “Amino” refers to a —NH, group.

[0235] The term “alkylamine” or “alkylamino” refers to
the -N(alkyl),H, group, where alkyl is as defined herein
and x and y are selected from the group x=1, y=1 and x=2,
y=0. When x=2, the alkyl groups, taken together with the
nitrogen to which they are attached, can optionally form a
cyclic ring system. “Dialkylamino” refers to a -N(alkyl),
group, where alkyl is as defined herein.

[0236] The term “aromatic” refers to a planar ring having
a delocalized m-electron system containing 4n+2 7 electrons,
where n is an integer. Aromatic rings can be formed from
five, six, seven, eight, nine, or more than nine atoms. Aro-
matics can be optionally substituted. The term “aromatic”
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includes both aryl groups (e.g., phenyl, naphthalenyl) and
heteroaryl groups (e.g., pyridinyl, quinolinyl).

[0237] As used herein, the term “aryl” refers to an aro-
matic ring wherein each of the atoms forming the ring is a
carbon atom. Aryl rings can be formed by five, six, seven,
eight, nine, or more than nine carbon atoms. Aryl groups can
be optionally substituted. Examples of aryl groups include,
but are not limited to phenyl, and naphthalenyl. Depending
on the structure, an aryl group can be a monoradical or a
diradical (i.e., an arylene group).

[0238] “Carboxy” refers to —CO,H. In some embodi-
ments, carboxy moieties may be replaced with a “carboxylic
acid bioisostere”, which refers to a functional group or moi-
ety that exhibits similar physical and/or chemical properties
as a carboxylic acid moiety. A carboxylic acid bioisostere
has similar biological properties to that of a carboxylic
acid group. A compound with a carboxylic acid moiety
can have the carboxylic acid moiety exchanged with a car-
boxylic acid bioisostere and have similar physical and/or
biological properties when compared to the carboxylic
acid-containing compound. For example, in one embodi-
ment, a carboxylic acid bioisostere would ionize at physio-
logical pH to roughly the same extent as a carboxylic acid
group. Examples of bioisosteres of a carboxylic acid
include, but are not limited to,

)
)L/OH
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o
CN
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% OH

and the like.

[0239] The term “cycloalkyl” refers to a monocyclic or
polycyclic non-aromatic radical, wherein each of the atoms
forming the ring (i.e. skeletal atoms) is a carbon atom.
Cycloalkyls may be saturated, or partially unsaturated.
Cycloalkyls may be fused with an aromatic ring (in which
case the cycloalkyl is bonded through a non-aromatic ring
carbon atom). Cycloalkyl groups include groups having
from 3 to 10 ring atoms. [llustrative examples of cycloalkyl
groups include, but are not limited to, the following
moieties:

CO0O0OKOOO0aY
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[0240] The terms “heteroaryl” or, alternatively, “hetero-
aromatic” refers to an aryl group that includes one or more
ring heteroatoms selected from nitrogen, oxygen and sulfur.
An N-containing “heteroaromatic” or “heteroaryl” moiety
refers to an aromatic group in which at least one of the ske-
letal atoms of the ring is a nitrogen atom. Polycyclic hetero-
aryl groups may be fused or non-fused. [llustrative examples
of heteroaryl groups include the following moieties:
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[0241] A “heterocycloalkyl” group or “heteroalicyclic”
group refers to a cycloalkyl group, wherein at least one ske-
letal ring atom is a heteroatom selected from nitrogen, oxy-
gen and sulfur. The radicals may be fused with an aryl or
heteroaryl. [llustrative examples of heterocycloalkyl groups,
also referred to as non-aromatic heterocycles, include:
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and the like. The term heteroalicyclic also includes all ring
forms of the carbohydrates, including but not limited to the
monosaccharides, the disaccharides and the oligosacchar-
ides. Unless otherwise noted, heterocycloalkyls have from
2 to 10 carbons in the ring. It is understood that when refer-
ring to the number of carbon atoms in a heterocycloalkyl,
the number of carbon atoms in the heterocycloalkyl is not
the same as the total number of atoms (including the het-
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eroatoms) that make up the heterocycloalkyl (i.e. skeletal
atoms of the heterocycloalkyl ring).

[0242] The term “halo” or, alternatively, “halogen” means
fluoro, chloro, bromo and iodo.

[0243] The term “haloalkyl” refers to an alkyl group that is
substituted with one or more halogens. The halogens may
the same or they may be different. Non-limiting examples

of haloalkyls include —CH,Cl, —CF;, —CHF,,
—CHQCF3, —CF2CF3, —CF(CH3)3, and the like.
[0244] The terms “fluoroalkyl” and “fluoroalkoxy”

include alkyl and alkoxy groups, respectively, that are sub-
stituted with one or more fluorine atoms. Non-limiting
examples of fluoroalkyls include —CF;, —CHF,,
—CH2F, @ —CH,CF;, —CF,CF;, —CF,CF,CF;3,
—CF(CH;)3, and the like. Non-limiting examples of fluor-
oalkoxy groups, include —OCF;, —OCHF,, —OCH,F,
—OCH,CF3, —OCF,CF;3, —OCF,CF,CF3,
—OCF(CH3;),, and the like.

[0245] The term “heteroalkyl” refers to an alkyl radical
where one or more skeletal chain atoms is selected from
an atom other than carbon, e.g., oxygen, nitrogen, sulfur,
phosphorus, silicon, or combinations thereof. The heteroa-
tom(s) may be placed at any interior position of the hetero-
alkyl group. Examples include, but are not limited to,
—CH,—0—CH;, —CH,—CH,—0—CH;, —CH,—NH

—CH;, —CH,—CH,—NH—CH;, —CH,—N(CH;)
—CH,, —CH,—CH,—NH—CH;, —CH,—CH,
—N(CH;—CH;, —CH,—S—CH,—CH;, —CH,

—CH,,—S(0)—CHs, —CH,—CH,—S(0),—CHj,
—CH,—NH—OCH;, —CH,—0—Si(CH3);, —CH,
—CH=N—O0OCH;, and —CH=CH—N(CH;)—CH;. In
addition, up to two heteroatoms may be consecutive, such
as, by way of example, —CH,—NH—OCH; and —CH,
—O—Si(CHs)3. Excluding the number of heteroatoms, a
“heteroalkyl” may have from 1 to 6 carbon atoms.

[0246] The term “bond” or “single bond” refers to a che-
mical bond between two atoms, or two moieties when the
atoms joined by the bond are considered to be part of larger
substructure.

[0247] The term “moiety” refers to a specific segment or
functional group of a molecule. Chemical moieties are often
recognized chemical entities embedded in or appended to a
molecule.

[0248] As used herein, the substituent “R” appearing by
itself and without a number designation refers to a substitu-
ent selected from among from alkyl, haloalkyl, heteroalkyl,
alkenyl, cycloalkyl, aryl, heteroaryl (bonded through a ring
carbon), and heterocycloalkyl.

[0249] The term “optionally substituted” or “substituted”
means that the referenced group may be substituted with one
or more additional group(s) individually and independently
selected from alkyl, cycloalkyl, aryl, heteroaryl, heterocy-
cloalkyl, —OH, alkoxy, aryloxy, alkylthio, arylthio, alkyl-
sulfoxide, aryl sulfoxide, alkylsulfone, arylsulfone, —CN,
alkyne, C,-Cgalkylalkyne, halo, acyl, acyloxy, —CO,H,
—CO,—alkyl, nitro, haloalkyl, fluoroalkyl, and amino,
including mono- and di-substituted amino groups (e.g.
—NH,, —NHR, —N(R),), and the protected derivatives
thereof. By way of example, an optional substituents may
be LsRs, wherein each L is independently selected from a
bond, —O—, —C(=0)—, —S—, —S(=0)—, —S(=0),
NH—, —NHC(0)—, —C(O)NH—, S(=0),NH—,
—NHS(=0),, —OC(O)NH—, —NHC(0)O0—, —(C,
—Cgalkyl)—, or —(C,—Cgalkenyl)—; and each Rs is inde-

El
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pendently selected from among H, (C;-Csalkyl), (Cs-
Cscycloalkyl), aryl, heteroaryl, heterocycloalkyl, and C-
Cgheteroalkyl. In some embodiments, “optionally substi-
tuted” means optionally substituted by 1, 2, 3, or 4 substitu-
ents independently selected from halo, cyano, C;-C, alkyl,
C,-C, alkenyl, hydoxy, C,-C, alkoxy, C,-C, haloalkyl, C;-
C, haloalkoxy, amino, C;-C, alkylamino, and di(C,-C,
alkyl)amino. The protecting groups that may form the pro-
tective derivatives of the above substituents are found in
sources such as Greene and Wuts, above.

[0250] The methods and formulations described herein
include the use of crystalline forms (also known as poly-
morphs), or pharmaceutically acceptable salts of com-
pounds having the structure of Formulas I, IA, or II, as
well as active metabolites of these compounds having the
same type of activity. In some situations, compounds may
exist as tautomers. All tautomers are included within the
scope of the compounds presented herein. In addition, the
compounds described herein can exist in unsolvated as well
as solvated forms with pharmaceutically acceptable solvents
such as water, ethanol, and the like. The solvated forms of
the compounds presented herein are also considered to be
disclosed herein.

Methods of Treatment and Prevention

[0251] In one embodiment, provided herein are methods
for stimulation of LXR activity in a cell by contacting the
cell with an LXR modulator. Examples of such LXR mod-
ulators are described above. Other LXR modulators that can
be used to stimulate the LXR activity are identified using
screening assays that select for such compounds, as
described in detail herein.

[0252] In another aspect, provided herein are methods of
modulating LXR activity for the treatment of diseases, dis-
orders or conditions described herein. Accordingly, in an
exemplary embodiment, provided herein are methods
which involve contacting a cell with an LXR modulator
that induces TIMP1, ASAHI, SPTLC1, SMPDI, LASS?2,
TXNRDI, GPX3, GSR, CAT, ApoE, ABCAl, ABCA2,
ABCA12, ABCA13, ABCGI, aSyn, and/or decorin expres-
sion and/or inhibits TNFa, MMP1, MMP3, and/or IL-8
expression. These methods are performed in vitro (e.g., by
culturing the cell with an LXR modulator) or, alternatively,
in vivo (e.g., by administering an LXR modulator to a sub-
ject). As such, the present methods are directed to treating a
subject that would benefit from induction of TIMPI1,
ASAHI, SPTLCI, SMPDI1, LASS2, TXNRDI, GPX3,
GSR, CAT, ApoE, ABCAI1, ABCA2, ABCA12, ABCAL3,
ABCG]1, aSyn, and/or decorin expression and/or inhibition
of TNFa, MMP1, MMP3, and/or IL.-8 expression.

[0253] LXR modulators increase expression of genes
involved in fatty acid synthesis and lipid transport. The
LXR ligand induced the expression of genes involved in
fatty acid synthesis, namely SREBF1, SREBF2, FASN,
and SCD, and genes involved in cholesterol and phospholi-
pid transport namely APOE, APOD, ABCGI1, ABCAL,
ABCAI12, ABCA2, and ABCAI3. LXR modulators
increase the expression of LASS4 and SMPD2.

Pharmaceutical Compositions and Methods of
Administration of LXR Modulators

[0254] Administration of LXR modulators as described
herein can be in any pharmacological form including a ther-
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apeutically effective amount of an LXR modulator alone or
in combination with a pharmaceutically acceptable carrier.
The term “subject” is intended to include living organisms
in which an immune response can be elicited, for example,
mammals.

[0255] Pharmaceutical compositions may be formulated
in a conventional manner using one or more physiologically
acceptable carriers including excipients and auxiliaries
which facilitate processing of the active compounds into
preparations which can be used pharmaceutically. Proper
formulation is dependent upon the route of administration
chosen. Additional details about suitable excipients for
pharmaceutical compositions described herein may be
found, for example, in Remington: The Science and Practice
of Pharmacy, Nineteenth Ed (Easton, Pa.: Mack Publishing
Company, 1995); Hoover, John E., Remington’s Pharma-
ceutical Sciences, Mack Publishing Co., Easton, Pennsylva-
nmia 1975; Liberman, H.A. and Lachman, L., Eds., Pharma-
ceutical Dosage Forms, Marcel Decker, New York, N.Y.,
1980; and Pharmaceutical Dosage Forms and Drug Delivery
Systems, Seventh Ed. (Lippincott Williams & Wilk-
ins1999), herein incorporated by reference for such
disclosure.

[0256] A pharmaceutical composition, as used herein,
refers to a mixture of a compound of Formula I, TA or II
described herein, with other chemical components, such as
carriers, stabilizers, diluents, dispersing agents, suspending
agents, thickening agents, and/or excipients. The pharma-
ceutical composition facilitates administration of the com-
pound to an organism. In practicing the methods of treat-
ment or use provided herein, therapeutically effective
amounts of compounds described herein are administered
in a pharmaceutical composition to a mammal having a dis-
ease, disorder, or condition to be treated. In some embodi-
ments, the mammal is a human. A therapeutically effective
amount can vary widely depending on the severity of the
disease, the age and relative health of the subject, the
potency of the compound used and other factors. The com-
pounds of Formula I, TA or II can be used singly or in com-
bination with one or more therapeutic agents as components
of mixtures (as in combination therapy).

[0257] The pharmaceutical formulations described herein
can be administered to a subject by multiple administration
routes, including but not limited to, oral, parenteral (e.g.,
intravenous, subcutaneous, intramuscular), intranasal, buc-
cal, topical, rectal, or transdermal administration routes.
Moreover, the pharmaceutical compositions described
herein, which include a compound of Formula I, A or II
described herein, can be formulated into any suitable dosage
form, including but not limited to, aqueous oral dispersions,
liquids, gels, syrups, elixirs, slurries, suspensions, aerosols,
controlled release formulations, fast melt formulations,
effervescent formulations, lyophilized formulations, tablets,
powders, pills, dragees, capsules, delayed release formula-
tions, extended release formulations, pulsatile release for-
mulations, multiparticulate formulations, and mixed
immediate release and controlled release formulations.
[0258] For treatment of solid tumors, localized delivery is
also an option. Such delivery may be by injection, or may be
topical, transmucosal, and the like. If the drugs are directed
to treatment of melanoma, topical administration is a viable
option.

[0259] For systemic parenteral delivery, a variety of phy-
siologically acceptable carriers is available, including nano-
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particulate formulations, liposomes, micelles, and the like.
Such carriers can also be targeted using antibodies or frag-
ments thereof specific for the targets, or by using receptor
ligands. “Antibodies” includes all forms, including human
and humanized antibodies as well as recombinantly pro-
duced single-chain antibodies and fragments.

[0260] Formualtions for systemic administration by par-
enteral routes may include aqueous as well as lipophilic car-
riers. Similarly, formulations for administration, for exam-
ple, by inhalation will include carriers that promote
absorption across the nasal barrier and may be administered
by aerosol spray using propellants such as trichlorofluoro-
methane, carbon dioxide or other propellant. The formula-
tion to be administered may also be in the form of a powder
or slurry.

[0261] The pharmaceutical compositions described
herein, which include a compound of Formula I, TA or II
described herein, may be administered using sustained
release formulations including implants. Such implants
may be used proximal to any solid tumor or implanted
within said tumor.

[0262] Pharmaceutical compositions including a com-
pound described herein may be manufactured in a conven-
tional manner, such as, by way of example only, by means of
conventional mixing, dissolving, granulating, dragee-mak-
ing, levigating, emulsifying, encapsulating, entrapping or
compression processes.

[0263] Dose administration can be repeated depending
upon the pharmacokinetic parameters of the dosage formu-
lation and the route of administration used.

[0264] Tt is especially advantageous to formulate compo-
sitions 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
mammalian subjects to be treated; each unit containing a
predetermined quantity of active compound calculated to
produce the desired therapeutic effect in association with
the required pharmaceutical carrier. The specification for
the dosage unit forms are dictated by and directly dependent
on (a) the unique characteristics of the LXR modulator and
the particular therapeutic effect to be achieved and (b) the
limitations inherent in the art of compounding such an active
compound for the treatment of sensitivity in individuals.
The specific dose can be readily calculated by one of ordin-
ary skill in the art, e.g., according to the approximate body
weight or body surface area of the patient or the volume of
body space to be occupied. The dose will also be calculated
dependent upon the particular route of administration
selected. Further refinement of the calculations necessary
to determine the appropriate dosage for treatment is routi-
nely made by those of ordinary skill in the art. Such calcula-
tions can be made without undue experimentation by one
skilled in the art in light of the LXR modulator activities
disclosed herein in assay preparations of target cells. Exact
dosages are determined in conjunction with standard dose-
response studies. It will be understood that the amount of the
composition actually administered will be determined by a
practitioner, in the light of the relevant circumstances
including the condition or conditions to be treated, the
choice of composition to be administered, the age, weight,
and response of the individual patient, the severity of the
patient’s symptoms, and the chosen route of administration.
[0265] Toxicity and therapeutic efficacy of such LXR
modulators can be determined by standard pharmaceutical
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procedures in cell cultures or experimental animals, for
example, for determining the LD 5o (the dose lethal to
50% of the population) and the ED s (the dose therapeuti-
cally effective in 50% of the population). The dose ratio
between toxic and therapeutic effects is the therapeutic
index and it can be expressed as the ratio LD 59 /ED 5.
LXR modulators that exhibit large therapeutic indices are
preferred. While LXR modulators that exhibit toxic side
effects may be used, care should be taken to design a deliv-
ery system that targets such modulators to the site of
affected tissue in order to minimize potential damage to
uninfected cells and, thereby, reduce side effects.

[0266] The data obtained from the cell culture assays and
animal studies can be used in formulating a range of dosage
for use in humans. The dosage of such LXR modulators lies
preferably within a range of circulating concentrations that
include the ED 54 with little or no toxicity. The dosage may
vary within this range depending upon the dosage form
employed and the route of administration utilized. For any
LXR modulator used in a method described herein, the ther-
apeutically effective dose can be estimated initially from
cell culture assays. A dose may be formulated in animal
models to achieve a circulating plasma concentration range
that includes the IC s (i.e., the concentration of LXR mod-
ulator that achieves a half-maximal inhibition of symptoms)
as determined in cell culture. Such information can be used
to more accurately determine useful doses in humans.
Levels in plasma may be measured, for example, by high
performance liquid chromatography.

[0267] Monitoring the influence of LXR modulators on
the induction of TIMP1, ASAHI1, SPTLCI, SMPDI,
LASS2, TXNRDI, GPX3, GSR, CAT, ApoE, ABCAL,
ABCA2, ABCA12, ABCA13, ABCGI, aSyn, and/or dec-
orin expression and/or inhibition of TNFo, MMPI,
MMP3, and/or IL-8 expression is applied in clinical trials.
For example, the effectiveness of an LXR modulator is
monitored in clinical trials of subjects exhibiting increased
TIMP1, ASAHI, SPTLCI, SMPDI1, LASS2, TXNRDI,
GPX3, GSR, CAT, ApoE, ABCAl, ABCA2, ABCAIl2,
ABCA13, ABCGI, aSyn, and/or decorin expression and/
or decreased TNFa, MMP1, MMP3, and/or IL-8 expression.
In such clinical trials, the expression of TIMP1, ASAHI,
SPTLC1, SMPDI1, LASS2, TXNRDI, GPX3, GSR, CAT,
ApoE, ABCAIL, ABCA2, ABCA12, ABCA13, ABCGI,
aSyn, decorin, TNFa, MMP1, MMP3, and/or IL.-8 is used
as a “read out” or marker.

[0268] Thus, to study the effect of LXR modulators, for
example, in a clinical trial, cells are isolated and RNA pre-
pared and analyzed for the levels of expression of TIMPI,
ASAH1, SPTLCI1, SMPDI, LASS2, TXNRDI, GPX3,
GSR, CAT, ApoE, ABCAI, ABCA2, ABCAI2, ABCA13,
ABCG]1, aSyn, decorin, TNFo, MMP1, MMP3, and/or IL-
8. The levels of gene expression (i.e., a gene expression
pattern) is quantified, for example, by Northern blot analysis
or RT-PCR, by measuring the amount of protein produced,
or by measuring the levels of activity of TIMP1, ASAHI,
SPTLC1, SMPDI1, LASS2, TXNRDI, GPX3, GSR, CAT,
ApoE, ABCAIl, ABCA2, ABCA12, ABCAI13, ABCGI,
aSyn, decorin, TNFa, MMP1, MMP3, and/or 1L.-8, all by
methods well known to those of ordinary skill in the art. In
this way, the gene expression pattern serves as a marker,
indicative of the physiological response of the cells to the
LXR modulator. Accordingly, this response state is deter-
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mined before, and at various points during, treatment of the
individual with the LXR modulator.

[0269] Also provided is a method for monitoring the
effectiveness of treatment of a subject with an LXR mod-
ulator comprising the steps of (i) obtaining a pre-adminis-
tration sample from a subject prior to administration of the
LXR modulator; (ii) detecting the level of expression of
TIMP1, ASAHI1, SPTLCI1, SMPDI1, LASS2, TXNRDI,
GPX3, GSR, CAT, ApoE, ABCAI, ABCA2, ABCAIl2,
ABCA13, ABCGI1, aSyn, decorin, TNFo, MMPI,
MMP3, and/or 1L-8; (iil) obtaining one or more post-
administration samples from the subject; (iv) detecting
the level of expression of TIMP1, ASAHI1, SPTLCI,
SMPD1, LASS2, TXNRDI1, GPX3, GSR, CAT, ApoE,
ABCAL, ABCA2, ABCAI12, ABCAI13, ABCGI, aSyn,
decorin, TNFa, MMP1, MMP3, and/or IL-8 in the post-
administration samples; (v) comparing the level of expres-
sion of TIMPI, ASAHI, SPTLCI, SMPDI, LASS2,
TXNRDI1, GPX3, GSR, CAT, ApoE, ABCAl, ABCA2,
ABCA12, ABCA13, ABCGI, aSyn, decorin, TNFa,
MMP1, MMP3, and/or IL-8 in the pre-administration sam-
ple with the TIMP1, ABCA12, decorin, TNFa, MMP1,
MMP3, and/or IL-8 expression in the post administration
sample or samples; and (vi) altering the administration of
the LXR modulator to the subject accordingly.

[0270] For example, increased administration of the
LXR modulator may be desirable to increase TIMPI,
ASAHI, SPTLCI1, SMPDI1, LASS2, TXNRDI1, GPX3,
GSR, CAT, ApoE, ABCAI, ABCA2, ABCAIl2,
ABCA13, ABCGI, aSyn, and/or decorin expression to
higher levels than detected and/or reduce TNFa, MMPI1,
MMP3, and/or IL-8 expression to lower levels than
detected, that is, to increase the effectiveness of the LXR
modulator. Alternatively, decreased administration of the
LXR modulator may be desirable to decrease TIMPI,
ASAHI, SPTLCI1, SMPDI1, LASS2, TXNRDI1, GPX3,
GSR, CAT, ApoE, ABCAI, ABCA2, ABCAIl2,
ABCA13, ABCGI, aSyn, and/or decorin expression to
lower levels than detected or activity and/or to increase
TNFa, MMP1, MMP3, and/or IL.-8 expression to higher
levels than detected, that is, to decrease the effectiveness
of the LXR modulator. According to such an embodiment,
TIMP1, ASAHI1, SPTLCI1, SMPDI1, LASS2, TXNRDI,
GPX3, GSR, CAT, ApoE, ABCAI, ABCA2, ABCAIl2,
ABCA13, ABCGI1, aSyn, decorin, TNFo, MMPI,
MMP3, and/or IL-8 expression may be used as an indica-
tor of the effectiveness of an LXR modulator, even in the
absence of an observable phenotypic response.

Screening Assays

[0271] In one embodiment, expression levels of cyto-
kines and metalloproteases described herein are used to
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facilitate design and/or identification of compounds that
work through an [LXR-based mechanism. Accordingly
provided herein are methods (also referred to herein as
“screening assays”) for identifying modulators, 1.e., LXR
modulators, that have a stimulatory or inhibitory effect on,
for example, TIMP1, ASAHI, SPTLCI, SMPDI, LASS2,
TXNRDI1, GPX3, GSR, CAT, ApoE, ABCAl, ABCA2,
ABCA12, ABCAI13, ABCGI, aSyn, decorin, TNFa,
MMP1, MMP3, and/or 1L.-8 expression.

[0272] An exemplary screening assay is a cell-based
assay in which a cell that expresses LXR is contacted
with a test compound, and the ability of the test compound
to modulate TIMP1, ASAH1, SPTLC1, SMPDI, LASS2,
TXNRDI1, GPX3, GSR, CAT, ApoE, ABCAl, ABCA2,
ABCA12, ABCAI13, ABCGI, aSyn, decorin, TNFa,
MMP1, MMP3, and/or IL-8 expression through an LXR-
based mechanism. Determining the ability of the test com-
pound to modulate TIMP1, ASAHI1, SPTLCI1, SMPD1,
LASS2, TXNRDI, GPX3, GSR, CAT, ApoE, ABCAI,
ABCA2, ABCAI12, ABCAI3, ABCGI, aSyn, decorin,
TNFa, MMP1, MMP3, and/or IL-8 expression is accom-
plished by monitoring, for example, DNA, mRNA, or pro-
tein levels, or by measuring the levels of activity of
TIMP1, ASAHI, SPTLC1, SMPDI1, LASS2, TXNRDI,
GPX3, GSR, CAT, ApoE, ABCAI, ABCA2, ABCAI12,
ABCA13, ABCGI1, aSyn, decorin, TNFo, MMPI,
MMP3, and/or IL-8. The cell, for example, is of mamma-
lian origin, e.g., human.

[0273] Novel modulators identified by the above-
described screening assays are used for treatments as
described herein.

EXAMPLES

[0274] The following examples are offered for purposes
of illustration, and are not intended to limit the scope of the
claims provided herein. All literature citations in these
examples and throughout this specification are incorpo-
rated herein by references for all legal purposes to be
served thereby. The starting materials and reagents used
for the synthesis of the compounds described herein may
be synthesized or can be obtained from commercial
sources, such as, but not limited to, Sigma-Aldrich,
Acros Organics, Fluka, and Fischer Scientific.

Example 1: Synthesis of 1-Isobutyl-5-(3'-
(Methylsulfonyl)Biphenyl-4-YL.)-3-
(Trifluoromethyl)-1H-Pyrazole (4)

[0275]



US 2023/0212127 Al

LiHMDS, THF
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Step-2

Pd(PPhs),, Na,CO,4
DMF, 80 °C
Step-3

[0276] Following the reaction sequence above, the title
compound 4 was prepared starting from 1-(4-bromophe-
nyl)ethanone 1 and ethyl trifluoroacetate. LCMS:
423.25.10 (M + 1)*; HPLC: 96.20% (@ 210 nm-
370 nm) (R,; 8.064; Method: Column: YMC ODS-A
150 mm x 4.6 mm x 5 p; Mobile Phase: A; 0.05% TFA
in water/ B; 0.05% TFA in acetonitrile; Inj. Vol: 10 pL,
Col. Temp.: 30° C,; Flow rate: 1.4 mL/min.; Gradient:
5% B to 95% B in 8 min, Hold for 1.5 min, 9.51-12 min
5% B); TH NMR (CDCl;, 400 MHz) & 8.22 (s, 1H), 7.95
(dd, 2H), 7.74 (4, 2H, J=7.6 Hz), 7.72 (d, 1H), 7.50 (d, 2H,
I=7.6 Hz), 7.26 (s, 1H), 4.02 (d, 2H), 3.12 (s, 3H), 2.24 (m,
1H), 0.81 (d, 6H).

Example 2: Synthesis of (4'-(1-Isobutyl-3-
(Trifluoromethyl)- 1H-Pyrazol-5-YL.)-3-
(Methylsulfonyl)Biphenyl-4-YL)Methanol (5)

[0277]

/g lougl B\©i/\

C :
N OH
F C)\}\@\ Pd(PPhs),, Na,CO;4
3 Br  DMF, 80 °C

3A

Jul. 6, 2023

Scheme A

A T
D@m

3B (nonpolar)

3A (polar)
NN o)
Q.
Ot
4

[0278] The title compound 5 was prepared starting from S5-
(4-bromophenyl)-1-isobutyl-3-(trifluoromethyl)-1H-pyrazole
3A and (2-(methylsulfonyl)-4-(4,4,5,5-tetramethyl-1,3,2-diox-
aborolan-2-yl)phenyl)methanol. LCMS: 453.30.10 (M + 1)*;
HPLC: 96.20% (@ 210 nm-370 nm) (R;; 7.649; Method: Col-
umn: YMC ODS-A 150 mm x 4.6 mm x 5 p; Mobile Phase: A;
0.05% TFA in water/ B; 0.05% TFA in acetonitrile; Inj. Vol:
10 pL, Col. Temp.: 30° C.; Flow rate: 1.4 mL/min.; Gradient:
5% B t0 95% B in 8 min, Hold for 1.5 min, 9.51-12 min 5% B);
IH NMR (CDCl;, 400 MHz) § 8.32 (s, 1H), 7.92 (brd, 1H),
7.74 (d, 2H, J=7.6 Hz), 7.71 (d, 1H), 7.50 (d, 2H, J=7.6 Hz),
7.26 (s, 1H), 6.56 (s, 1H), 5.02 (brd, 2H), 4.00 (d, 2H), 3.24 (s,
1H), 3.00 (m, 1H), 2.24 (m, 1H), 0.80 (s, 6H).

Example 1A: Alternative Synthesis 1-Isobutyl-5-(3'-
(methylsulfonyl)Biphenyl-4-YL)-3-
(Trifluoromethyl)-1H-Pyrazole (4)

[0279]

Scheme B
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Step 4

Step 1: 1-(4-Bromophenyl)-4, 4, 4-Trifluorobutane-1, 3-
Dione

[0280] To a stirred solution of 1-(4-bromophenyl)etha-
none (25 g, 125.6 mmol) in dry THF (250 mL) at
-78° C., LIHMDS (1 M, 188 mL, 188.4 mmol) was
added and the solution was stirred at same temperature
for 1 h. To this solution, ethyl 2.2 2-trifluoroacetate
(22.44 mL, 188.4 mmol) in THF (20 mL) was added at
-78° C. and the resulting reaction mixture was stirred at
rt for 12 h. The progress of the reaction was monitored
by TLC. Upon completion the reaction mixture was
quenched with aqueous sat. NH,4Cl solution and extracted
with ethyl acetate. The combined organic layers were
dried over anhydrous Na,SO, and concentrated under
reduced pressure resulting in a crude compound which
was purified by column chromatography to afford the
title compound (35 g, 94.4%).

Step  2:
Pyrazole

5-(4-Bromophenyl)-3-(Trifluoromethyl)-1H-

[0281] To a stirred solution of 1-(4-Bromophenyl)-4,4,4-
trifluorobutane-1,3-dione (1 g, 3.39 mmol) in MeOH
(10 mL), hydrazine hydrate (0.186 g, 3.73 mmol) was
added, and the resulting reaction mixture was stirred at
90° C. for 6 h. The progress of the reaction was monitored
by TLC. Upon completion the reaction mixture was con-
centrated to dryness under reduced pressure. The residue
obtained was diluted with water and extracted with ethyl
acetate. The combined organic layers were dried over
anhydrous Na,SO, and concentrated under reduced pres-
sure resulting in a crude compound which was purified by
column chromatography to afford the title compound
(0.6 g, 61.2%).
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Step 3: 5-(4-Bromophenyl)-1-Isobutyl-3-(Trifluoromethyl)-
1H-pyrazole

[0282] To a stirred solution of 5-(4-bromophenyl)-3-(tri-
fluoromethyl)-1H-pyrazole (1 g, 3.45 mmol) in ACN
(10 mL), 1-bromo-2-methylpropane (0.709 g,
5.18 mmol) and CS,CO; (2.24 g, 6.90 mmol) were
added and the resulting reaction mixture was stirred at
80° C. for 6 h. The progress of the reaction was monitored
by TLC. Upon completion the reaction mixture was con-
centrated to dryness under reduced pressure. The residue
obtained was diluted with water and extracted with ethyl
acetate. The combined organic layers were dried over
anhydrous Na,SO, and concentrated under reduced pres-
sure resulting in a crude compound which was purified by
column chromatography to afford the title compound
(0.44 g, 38%).

Step 4: 1-Isobutyl-5-(3'-(Methylsulfonyl)-[ 1,1'-
Biphenyl]-4-YL)-3-(Trifluoromethyl)-IH-Pyrazole (4)

[0283] To a stirred solution of 5-(4-bromophenyl)-1-iso-
butyl-3-(trifluoromethyl)-1H-pyrazole (5.3 g,
15.32 mmol) and (3-(methylsulfonyl)phenyl)boronic acid
(3 g, 15.32 mmol) in dioxane/ water mixture (50 mL
+ 10 mL), Na,COj5; (3.2 g, 30.64 mmol) was added and
the solution was purged with argon for 10 min. Then Pd
(PPh3), (1.76 g, 1.53 mmol) was added and argon was
purged again for 10 min. The reaction mass was heated
at 100° C. for 3 h. The progress of the reaction was mon-
itored by TLC. Upon completion the reaction mixture
diluted with water and extracted with ethyl acetate. The
combined organic layers were dried over Na,SO, and con-
centrated under reduced pressure. The crude compound
was purified by column chromatography to afford the
desired compound 4 (5.2 g, 80.5%). LCMS: 423.10 (M +
1)*; HPLC: 98.55% (@ 210 nm-400 nm) (Rt; 10.354;
Method: YMC TRIART C-18 (150 mm x 4.6 mm x 3 p);
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ID:E-AC-2/13/COL/03, Mobile Phase: A; 0.05% TFA in
water /B: 0.05%TFA in acetonitrile Inj. Vol: 10 puL, Col.
Temp.: Ambient; Flow rate: 1.0 mL/min.; Gradient: 15%
B t0 95% B in 8 min, Hold till 9.5 min, 15% B in 13.0 min.
hold till 15.0 min); 'H NMR (400 MHz, CDCl5) 8 8.22 (d,
J=2.2 Hz, 1H), 8.01 - 7.90 (m, 2H), 7.78 - 7.66 (m, 3H),
7.51(dd,J=8.3,2.4Hz, 2H), 6.57 (d,T=2.3 Hz, 1H),4.01
(dd, T=7.7,2.4 Hz, 2H), 3.13 (d, J = 2.3 Hz, 3H), 2.23
(hept, T = 6.8 Hz, 1H), 0.80 (dd, T = 7.0, 2.4 Hz, 6H).
Example 2A. Alternative Synthesis of (4'-(1-
Isobutyl-3-(Trifluoromethyl)-1H-Pyrazol-5-YL)-3-
(Methylsulfonyl)-[ 1,1’-Biphenyl]-4-YL)Methanol
&)

[0284]

O Scheme D

P 7
N OH
2 00
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Pd(PPh;),, Na,CO,
Dioxane:water
Step-5

To a stirred solution of 5-(4-bromophenyl)-1-isobutyl-3-
(trifluoromethyl)-1H-pyrazole of Example 1A, step 4 (5 g,
14.45 mmol) and (2-(methylsulfonyl)-4-(4,4,5,5-tetra-
methyl-1,3,2-dioxaborolan-2-yl)phenyl)methanol (6.81 g,
21.68 mmol) in dioxane/ water mixture (50 mL + 10 mL),
Na,CO; (3.06 g, 28.90 mmol) was added and the solution
was purged with argon for 10 min. Then Pd (PPhs),
(1.67 g, 1.445 mmol) was added and argon was purged
again for 10 min. The reaction mass was heated at
100° C. for 16 h. The progress of the reaction was mon-
itored by TLC. Upon completion the reaction mixture
diluted with water and extracted with ethyl acetate. The
combined organic layers were dried over Na,SO, and con-
centrated under reduced pressure. The crude compound
was purified by column chromatography to afford the
desired compound 5 (3.1 g, 47.4%). LCMS: 453.10 (M +
1)*; HPLC: 95.04% (@ 210 nm-400 nm) (Rt; 9.773;
Method: YMC TRIART C-18 (150 mm x 4.6 mm x 3 p);
ID:E-AC-2/13/COL/03, Mobile Phase: A; 0.05% TFA in
water /B: 0.05%TFA in acetonitrile Inj. Vol: 10 puL, Col.
Temp.: Ambient; Flow rate: 1.0 mL/min.; Gradient: 15%
B t0 95% B in 8 min, Hold till 9.5 min, 15% B in 13.0 min.
hold till 15.0 min); *H NMR (400 MHz, CDCl;) & 8.32 (d,
I=1.9Hz, 1H), 7.92 (dd, I= 7.9, 2.0 Hz, 1H), 7.78 - 7.65
(m, 3H), 7.54 - 7.44 (m, 2H), 6.57 (s, 1H), 5.02 (d, J
= 6.7 Hz, 2H), 4.01 (d, J= 7.5 Hz, 2H), 3.24 (s, 3H), 3.02
(t, J= 6.8 Hz, 1H), 2.23 (hept, J= 7.0 Hz, 1H), 0.80 (d, J
= 6.7 Hz, 6H).

Example 3: Synthesis of 1-Isobutyl-5-(3'-
(Methylsulfonyl)-[ 1,1’-Biphenyl]-4-YL)-N-(2,2,2-
Trifluoroethyl)-1H-Pyrazole-3-Carboxamide (6)

[0285]
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Step-5

Step 1: Ethyl 4-(4-Bromophenyl)-2,4-Dioxobutanoate

[0286] To a stirred solution of 1-(4-bromophenyl)etha-
none (5 g, 25.38 mmol) in dry THF (50 mL) at -78° C.,
LiHMDS (1 M, 28 mL, 27.91 mmol) was added and the
solution was stirred at same temperature for 1 h. To this
solution, diethyl oxalate (4.08 g, 27.91 mmol) in THF
(10 mL) was added at -78° C. and the resulting reaction
mixture was stirred at 1t for 12 h. The progress of the reac-
tion was monitored by TL.C and LCMS. Upon completion
the reaction mixture was quenched with aqueous sat. NH,Cl
solution and extracted with ethyl acetate. The combined
organic layers were dried over anhydrous Na,SO, and con-
centrated under reduced pressure resulting in a crude com-
pound which was purified by column chromatography to
afford the title compound (2.5 g, 33.3%).

Step 2: Ethyl 5-(4-Bromophenyl)-1-Isobutyl-1H-Pyrazole-
3-Carboxylate

[0287] To a stirred solution of the product of the previous
step (1 g, 3.35 mmol) in EtOH (20 mL), isobutyl hydrazine
hydrochloride (0.45 g, 3.69 mmol) was added and the result-
ing reaction mixture was stirred at 80° C. for 3 h. The pro-
gress of the reaction was monitored by TLC. Upon comple-
tion the reaction mixture was concentrated to dryness under
reduced pressure. The residue obtained was diluted with
water and extracted with ethyl acetate. The combined
organic layers were dried over anhydrous Na,SO, and con-
centrated under reduced pressure to afford a crude com-
pound which was purified by column chromatography to
afford ethyl 5-(4-bromophenyl)-1-isobutyl-1H-pyrazole-3-
carboxylate (0.7 g, 60%) which was confirmed by NOE
experiment.

Step 3: Ethyl 1-Isobutyl-5-(3'-(Methylsulfonyl)-[1,1'-
Biphenyl]-4-yl)-1H-Pyrazole-3-Carboxylate

[0288] To a stirred solution of ethyl 5-(4-bromophenyl)-1-
isobutyl-1H-pyrazole-3-carboxylate (0.7 g, 2.0 mmol) and
(3-(methylsulfonyl)phenyl)boronic acid (042 g,
2.10 mmol) in dioxane/ water mixture (8§ mL + 2 mL),
Na,CO3 (0.530 g, 5.0 mmol) was added, and the solution
was purged with argon for 10 min. Then Pd (PPhj),
(0.231 g, 0.2 mmol) was added and argon was purged
again for 10 min. The reaction mass was heated at 80° C.
for 6 h. The progress of the reaction was monitored by TL.C.
Upon completion the reaction mixture diluted with water
and extracted with ethyl acetate. The combined organic
layers were dried over Na,SO, and concentrated under
reduced pressure. The crude compound was purified by col-
umn chromatography to afford the desired compound (0.5 g,
59%). LCMS: 427.15 (M + 1)*; HPLC: 99.83% (@ 210 nm-
400 nm) (Rt; 9.552; Method: YMC TRIARTC-18 (150 mm
x 4.6 mm x 3 p); ID:E-AC-2/13/COL/03, Mobile Phase: A;
0.05% TFA in water /B: 0.05%TFA in acetonitrile Inj. Vol:
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10 L, Col. Temp.: Ambient; Flow rate: 1.0 mL/min.; Gra-
dient: 15% B to 95% B in 8 min, Hold till 9.5 min, 15% B in
13.0 min. hold till 15.0 min); 'H NMR (400 MHz, DMSO-
d6) 3 8.24 (d, T=2.2 Hz, 1H), 8.13 (d, J=7.7 Hz, 1H), 7.94
(t, J= 7.6 Hz, 3H), 7.78 (t, J = 7.8 Hz, 1H), 7.67 (d, J
=79 Hz, 2H), 691 (d, J = 1.9 Hz, 1H), 430 (q, J
=7.0 Hz, 2H), 4.09 (d, J = 7.4 Hz, 2H), 3.33 (s, 3H), 2.05
(tq, 7=12.4,7.0Hz, 1H), 1.31(t,J=7.1Hz,3H), 0.72 (d, J=
6.6 Hz, 6H).

Step 4: 1-Isobutyl-5-(3'-(Methylsulfonyl)-[1,1'-Biphenyl]-
4-YL)-1H-Pyrazole-3-Carboxylic Acid

[0289] To a stirred solution of the product of the previous
step (0.5 g, 1.17 mmol) in THF (5§ mL), LiOH (0.056 g,
2.34 mmol in 2 mL H,O) was added and the reaction mass
was stirred at rt for 12 h. The progress of the reaction was
monitored by TLC. Upon completion the reaction mixture
was concentrated to dryness under reduced pressure. The
residue obtained was acidified with IN HCI up to pH=2
and extracted with 10% MeOH/DCM. The combined
organic layers were dried over Na,SO,4 and concentrated
under reduced pressure. The crude compound was purified
by acetonitrile and diethyl ether washings to afford the
desired compound (0.35 g, 75%). LCMS: 399.25 (M +
*; HPLC: 98.86% (@ 210 nm-400 nm) (Rt; 7.756;
Method: YMC TRIART C-18 (150 mm x 4.6 mm x 3 p);
ID:E-AC-2/13/COL/03, Mobile Phase: A; 0.05% TFA in
water /B: 0.05%TFA in acetonitrile Inj. Vol: 10 uL, Col.
Temp.: Ambient; Flow rate: 1.0 mL/min.; Gradient: 15% B
to 95% B in 8 min, Hold till 9.5 min, 15% B in 13.0 min.
hold till 15.0 min); 'H NMR (400 MHz, DMSO-d6) § 12.73
(s, 1H), 8.24 (d, J= 1.8 Hz, 1H), 8.12 (dt, J = 8.0, 1.3 Hz,
1H), 7.94 (dd,J=10.1,7.7Hz, 3H), 7.78 (t, = 7.8 Hz, 1H),
7.70 - 7.63 (m, 2H), 6.86 (s, 1H), 4.08 (d, J = 7.4 Hz, 2H),
3.32 (s, 3H), 2.07 (dp, J = 13.8, 6.9 Hz, 1H), 0.73 (d, J=
6.7 Hz, 6H).

Step 5: 1-Isobutyl-5-(3'-(Methylsulfonyl)-[1,1'-Biphenyl]-
4-YL)-N-(2,2,2-Trifluoroethyl)-1H-Pyrazole-3-
Carboxamide (6)

[0290] To a stirred solution of the product of the previous
step (0.15 g, 0.376 mmol) in DMSO (1 mL), 2,2,2-trifluor-
octhanamine (0.044 g, 0.452 mmol) and triethyl amine
(0.15 mL, 1.13 mmol) were added. The reaction mixture
was stirred at rt for 15 min before PyBOP (0.293 g,
0.565 mmol) was added to it at 0° C., and stirring was con-
tinued at rt for 16 h. The progress of the reaction was mon-
itored by TLC. Upon completion the reaction mixture was
diluted with water and extracted with 10% MeOH/DCM.
The combined organic layers were dried over Na,SO, and
concentrated under reduced pressure. The crude compound
was purified by column chromatography to afford the title
compound 6 (0.06 g, 33.3%). LCMS: 480.30 M + 1)
HPLC: 98.19% (@ 210 nm-400 nm) (Rt; 9.246; Method:
YMC TRIART C-18 (150 mm x 4.6 mm x 3 p); [D:E-AC-
2/13/COL/03, Mobile Phase: A; 0.05% TFA in water /B:
0.05%TFA in acetonitrile Inj. Vol: 10 pL, Col. Temp.:
Ambient; Flow rate: 1.0 mL/min.; Gradient: 15% B to
95% B in 8 min, Hold till 9.5 min, 15% B in 13.0 min.
hold till 15.0 min); TH NMR (400 MHz, DMSO-d6) &
8.73 (t, J= 6.5 Hz, 1H), 8.24 (d, J= 1.9 Hz, 1H), 8.13 (dt,
J=8.1, 1.4 Hz, 1H), 7.95 (dd, J=8.6, 6.7 Hz, 3H), 7.79 (t, J=
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7.8 Hz, 1H), 7.71 - 7.64 (m, 2H), 6.87 (s, 1H), 4.11 -3.97 (m,
4H), 3.32 (s, 3H), 2.14 (hept, J= 6.8 Hz, 1H), 0.75 (d, J=
6.7 Hz, 6H).

Example 4: Synthesis of 5-(4"-(Hydroxymethyl)-3'-
(Methylsulfonyl)-[1,1'-Biphenyl]-4-YL)-1-Isobutyl-
N-(2,2,2-Trifluoroethyl)-1H-Pyrazole-3-
Carboxamide (7)

[0291]
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Step 1: Ethyl 5-(4'-(Hydroxymethyl)-3'-(Methylsulfonyl)-
[1,1'-Biphenyl]-4-YL)-1-Isobutyl-1H-Pyrazole-3-
Carboxylate

[0292] To a stirred solution of ethyl 5-(4-bromophenyl)-1-
isobutyl- 1H-pyrazole-3-carboxylate from Example 3, step 2
(1 g, 2.85 mmol) and (2-(methylsulfonyl)-4-(4,4,5,5-tetra-
methyl-1,3.2-dioxaborolan-2-yl)phenyl)methanol (1.3 g,
4.28 mmol) in dioxane/ water mixture (10 mL + 4 mL),
Na,CO3 (0.76 g, 7.14 mmol) was added and the solution
was purged with argon for 10 min. Then Pd (PPhj;),
(0.33 g, 0.285 mmol) was added and argon was purged
again for 10 min. The reaction mass was heated at 80° C.
for 16 h. The progress of the reaction was monitored by
TLC. Upon completion the reaction mixture diluted with
water and extracted with ethyl acetate. The combined
organic layers were dried over Na,SO, and concentrated
under reduced pressure. The crude compound was purified
by column chromatography to afford the desired compound
(1 g, 77%). LCMS: 45735 (M + 1)+; HPLC: 98.29% (@
210 nm-400 nm) (Rt; 8.802; Method: YMC TRIARTC-18
(150 mm x 4.6 mm x 3 p); ID:E-AC-2/13/COL/03, Mobile
Phase: A; 0.05% TFA in water /B: 0.05%TFA in acetonitrile
Inj. Vol: 10 pL, Col. Temp.: Ambient; Flow rate: 1.0 mL/
min.; Gradient: 15% B to 95% B in 8 min, Hold till 9.5 min,
15% B in 13.0 min. hold till 15.0 min); 'H NMR (400 MHz,
DMSO0-d6) & 8.21 - 8.08 (m, 2H), 7.89 (dd, J= 8.1, 4.6 Hz,
3H), 7.70 - 7.63 (m, 2H), 6.90 (s, 1H), 5.55 (t, J= 5.6 Hz,
1H), 4.97 (d, J= 5.6 Hz, 2H), 4.30 (q, J= 7.1 Hz, 2H), 4.09
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(d, J= 7.4 Hz, 2H), 3.33 (s, 3H), 2.06 (dp, J= 13.7, 6.7 Hz,
1H), 1.31 (¢, J= 7.1 Hz, 3H), 0.73 (d, J= 6.7 Hz, 6H).

Step 2: 5-(4'-(Hydroxymethyl)-3'-(Methylsulfonyl)-[1,1'-
Biphenyl]-4YL)-1-Isobutyl-1H-Pyrazole-3-Carboxylic
Acid

[0293] To a stirred solution of the product of the previous
step (0.3 g, 0.657 mmol) in THF (3 mL), LiOH (0.031 g,
1.32 mmol in 1 mL H,0) was added and the reaction mass

Scheme F
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was stirred at rt for 12 h. The progress of the reaction was
monitored by TLC. Upon completion the reaction mixture
was concentrated to dryness under reduced pressure. The
residue obtained was acidified with IN HCI up to pH=2
and extracted with 10% MeOH/DCM. The combined
organic layers were dried over Na,SO,4 and concentrated
under reduced pressure. The crude compound was purified
by acetonitrile and diethyl ether washings to afford the
desired compound (0.25 g, 89%). LCMS: 42930 (M +
)*; HPLC: 98.89% (@ 210 nm-400 nm) (Rt; 6.968,;
Method: YMC TRIART C-18 (150 mm x 4.6 mm x 3 p);
ID:E-AC-2/13/COL/03, Mobile Phase: A; 0.05% TFA in
water /B: 0.05%TFA in acetonitrile Inj. Vol: 10 pL, Col.
Temp.: Ambient; Flow rate: 1.0 mL/min.; Gradient: 15% B
to 95% B in 8 min, Hold till 9.5 min, 15% B in 13.0 min.
hold till 15.0 min); 'H NMR (400 MHz, DMSO-d6) 8 12.74
(s, 1H), 8.21 - 8.08 (m, 2H), 7.91 - 7.87 (m, 3H), 7.74 - 7.62
(m, 2H), 6.85 (s, 1H), 5.55 (t, J= 5.6 Hz, 1H), 4.97 (d, J=
5.5 Hz, 2H), 4.07 (d, J= 7.4 Hz, 2H), 3.33 (s, 3H), 2.07
(hept, J= 6.6 Hz, 1H), 0.73 (d, J= 6.7 Hz, 6H).

Step 3: 5-(4'-(Hydroxymethyl)-3'-(Methylsulfonyl)-[1,1'-
Biphenyl)-4-YL)-1-Isobutyl-N-(2,2.2-Trifluoroethyl)-1H-
Pyrazole-3-Carboxamide (7)

[0294] To a stirred solution of the product of the previous
step (0.1 g, 0.233 mmol) in DMSO (1 mL), 2,2,2-trifluor-
oethanamine (0.030 g, 0.280 mmol) and triethyl amine
(0.1 mL, 0.70 mmol) were added. The reaction mixture



US 2023/0212127 Al

34

was stirred at rt for 15 min before PyBOP (0.182 g,
0.350 mmol) was added to it at 0° C. and stirring was con-
tinued at rt for 16 h. The progress of the reaction was mon-
itored by TLC. Upon completion the reaction mixture was
diluted with water and extracted with 10%MeOH/DCM.
The combined organic layers were dried over Na,SO, and
concentrated under reduced pressure. The crude compound
was purified by column chromatography to afford the title
compound 7 (0.04 g, 34%). LCMS: 510.00 M + D)
HPLC: 99.88% (@ 210 nm-400 nm) (Rt; 8.495; Method:
YMC ODS-A (150 mm x 4.6 mm x 3 p); ID:E-AC-2/13/
COL/01, Mobile Phase: A; 0.05% TFA in water /B: 0.05%
TFA in acetonitrile Inj. Vol: 10 uL, Col. Temp.: Ambient;
Flow rate: 1.0 mL/min.; Gradient: 5% B to 95% B in 8 min,
Hold till 9.5 min, 5% B in 13.0 min. hold till 15.0 min); 'H
NMR (400 MHz, DMSO-d6) & 8.73 (t,J =6.5 Hz, 1H), 8.21
- 8.08 (m, 2H), 7.90 (dd, J=8.1, 3.1 Hz, 3H), 7.70 - 7.63 (m,
2H), 6.86 (s, 1H), 5.55(t,J=5.5Hz, 1H),4.97 (d,J=5.5 Hz,
2H), 4.11 - 3.97 (m, 4H), 3.33 (s, 3H), 2.14 (dq, J = 13.8,
7.0 Hz, 1H), 0.75 (d, ] = 6.7 Hz, 6H).

Example 5: Synthesis of 2-(2-Isobutyl-1-(3'-
(Methylsulfonyl)-[1,1'-Biphenyl]-4-YL)-1H-
Imidazol-4-YL)Propan-2-OL (8)

[0295]
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oxopropanoate (0.57 g, 2.94 mmol) and potassium carbo-
nate (0.67 g, 4.9) were added and the resulting reaction mix-
ture was stirred at 90° C. for 16 h. The progress of the reac-
tion was monitored by TLC. Upon completion the reaction
mixture was quenched with ice cold water and extracted
with ethyl acetate. The combined organic layers were dried
over anhydrous Na,SO, and concentrated under reduced
pressure resulting in a crude compound which was purified
by column chromatography to afford the desired compound
(0.3 g, 44%).

Step 3: Ethyl 2-Isobutyl-1-(3-(Methylsulfonyl)-[1,1'-
Biphenyl]-4-y1)-1H-Imidazole-4-Carboxylate

[0298] To a stirred solution of the product of the previous
step (0.3 g, 0.854 mmol) and (3-(methylsulfonyl) phenyl)
boronic acid (0.188 g, 0.940 mmol) in dioxane/water mix-
ture (8 mL + 2 mL), Na,COs; (0.22 g, 2.13 mmol) was added
and the solution was purged with argon for 10 min. Then Pd
(PPh3), (0.098 g, 0.0854 mmol) was added and argon was
purged again for 10 min. The reaction mass was heated at
100° C. for 3 h. The progress of the reaction was monitored
by TLC. Upon completion the reaction mixture diluted with
water and extracted with ethyl acetate. The combined
organic layers were dried over Na,SO,4 and concentrated
under reduced pressure. The crude compound was purified
by column chromatography to afford the desired compound
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Step 1: N-(4-Bromophenyl)-3-Methylbutanimidamide

[0296] To a mixture of 4-bromoaniline (227 g,
13.25 mmol) and 3-methylbutanenitrile (1 g, 12.05 mmol)
at 0° C, AICI; (1.76 g, 13.25 mmol) was added portion
wise. The resulting reaction mixture was stirred at 90° C.
for 2 h. The progress of the reaction was monitored by
TLC. Upon completion the reaction mixture was quenched
with ice cold water and extracted with ethyl acetate. The
combined organic layers were dried over anhydrous
Na,S0O, and concentrated under reduced pressure resulting
in a crude compound which was purified by column chro-
matography to afford the desired compound (1.5 g, 49%).

Step 2: Ethyl 1-(4-Bromophenyl)-2-Isobutyl-1H-Imidazole-
4-Carboxylate

[0297] To a stirred solution of the product of the previous
step (0.5 g, 1.96 mmol) in DMF(5 mL), ethyl 3-bromo-2-

(026 g, 72.2%). LCMS: 42725 M + 1)*; HPLC: 99.92%
(@ 210 nm-400 nm) (Rt; 7.376; Method: YMC ODS-A (
150 mm x 4.6 mm x 3 p); ID:E-AC-2/13/COL/01, Mobile
Phase: A; 0.05% TFA in water /B: 0.05%TFA in acetonitrile
Inj. Vol: 10 pL, Col. Temp.: Ambient; Flow rate: 1.0 mL/
min.; Gradient: 15% B to 95% B in 8 min, Hold till 9.5 min,
15% B in 13.0 min. hold till 15.0 min); 'HNMR (400 MHz,
DMSO-d6) 8 8.25 (d, J= 1.9 Hz, 1H), 8.17 - 8.09 (m, 1H),
8.04 - 7.88 (m, 4H), 7.79 (t, J= 7.8 Hz, 1H), 7.64 (d, J=
8.3 Hz, 2H), 4.25 (q, J= 7.1 Hz, 2H), 2.55 (d, J= 7.2 Hz,
2H), 1.94 (dt, J= 13.7, 6.8 Hz, 1H), 1.29 (t, J= 7.1 Hz,
3H), 0.81 (d, J = 6.6 Hz, 6H), 3H merged in solvent peak.

Step 4: 2-(2-Isobutyl-1-(3'-(Methylsulfonyl)-[1,1'-
Biphenyl]-4-YL)-1H-Imidazol-4-YL)Propan-2-OL

[0299] To a stirred solution of the product of the previous
step (0.4 g, 0.939 mmol) in dry THF (5 mL) at 0° C,
CH;MgBr (2.8 mL, 2.82 mmol) was added, and the reaction
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was stirred at rt for 16 h. The progress of the reaction was
monitored by TLC. Upon completion the reaction mixture
was quenched with aqueous sat. NH,Cl solution and
extracted with ethyl acetate. The combined organic layers
were dried over Na,SO, and concentrated under reduced
pressure. The crude compound was purified by column
chromatography to afford the title compound (0.01 g,
2.6%). LCMS: 413.05 M + 1)*; HPLC: 83.25% (@
210 nm-400 nm) (Rt; 7.467; Method: Triart Basic ,Column:
YMC Triart C 18 150 mm % 4.6 mm X 3 p); Mobile Phase:
A; 5 mM Ammonium Formate in water + 0.1% NH3; B:
Acetonitrile + 5% Solvent A +0.1% NH3, Inj. Vol: 10 pL,
Col. Temp.: Ambient; Flow rate: 1.0 mL/min.; Gradient: 5%
B to 95% B in 8 min, Hold till 9.5 min, 1% B in 13.0 min.
hold till 15.0 min); 'H NMR (400 MHz, DMSO-d6) 3 8.28 -
8.07 (m, 2H), 8.02 - 7.88 (m, 3H), 7.84 - 7.69 (m, 1H), 7.68 -
7.49 (m, 4H), 7.03 (s, 1H), 4.68 (s, 1H), 2.55 (t, J= 8.9 Hz,
2H), 1.93 (dp, J= 13.5, 6.8 Hz, 1H), 1.51 - 1.41 (m, 6H),
0.81 (dd, J=6.6, 1.3 Hz, 6H).

Example 6: Synthesiss of 1-Isobutyl-5-(3'-
(Methylsulfonyl)-[1,1'-Biphenyl]-4-YL)-3-(Prop-1-
en-2-YL)-1H-Pyrazole (9)
[0300]
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solution, diethyl oxalate (4 g, 27.91 mmol) in THF
(10 mL) was added at -78° C. and the resulting reaction
mixture was stirred at rt for 12 h. The progress of the reac-
tion was monitored by TLC. Upon completion the reaction
mixture was quenched with aqueous sat. NH4Cl solution
and extracted with ethyl acetate. The combined organic
layers were dried over anhydrous Na,SO, and concentrated
under reduced pressure resulting in a crude compound
which was purified by column chromatography to afford
the desired compound (2.5 g, 33.3%).

Step 2: Ethyl 5-(4-Bromophenyl)-1-Isobutyl-1H-Pyrazole-
3-Carboxylate

[0302] To a stirred solution of the product of the previous
step (1 g, 3.35 mmol) in EtOH (10 mL), isobutyl hydrazine
hydrochloride (0.45 g, 3.69 mmol) was added and the result-
ing reaction mixture was stirred at 80° C. for 3 h. The pro-
gress of the reaction was monitored by TLC. Upon comple-
tion the reaction mixture was diluted with water and
extracted with ethyl acetate. The combined organic layers
were dried over anhydrous Na,SO, and concentrated under
reduced pressure resulting in a crude compound which was
purified by column chromatography to afford the desired
compound (0.7 g, 60%) confirmed by NOE.
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[0301] To a stirred solution of 1-(4-bromophenyl)etha- Y1L)Propan-2-OL

none (5 g, 25.38 mmol) in dry THF (50 mL) at -78° C.,
LiHMDS (1 M, 28 mL, 27.91 mmol) was added and the
solution was stirred at same temperature for 1 h. To this

[0303] To a stirred solution of the product of the previous
step (0.6 g, 1.71 mmol) in dry THF (10 mL) at 0° C,
CH;MgBr (1.4 M, 1.8 mlL, 2.57 mmol) was added. The
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resulting reaction mixture was stirred at rt for 16 h. The
progress of the reaction was monitored by TL.C. Upon com-
pletion the reaction mixture was quenched with aqueous sat.
NH,CI solution and extracted with ethyl acetate. The com-
bined organic layers were dried over anhydrous Na,SO, and
concentrated under reduced pressure resulting in a crude
compound which was purified by column chromatography
to afford the desired compound (0.55 g, 92%).

Step 4: 5-(4-Bromophenyl)-1-Isobutyl-3-(Prop-1-EN-2-
YL)-1H-Pyrazole

[0304] To a stirred solution of the product of the previous
step (0.55 g, 1.63 mmol) and Triethylamine (0.44 mL,
3.32 mmol) in DCM at 0° C., methanesulfonyl chloride
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01, Mobile Phase: A; 0.05% TFA in water /B: 0.05%TFA in
acetonitrile Inj. Vol: 10 uL, Col. Temp.: Ambient; Flow rate:
1.0 mL/min.; Gradient: 15% B to 95% B in 8 min, Hold till
9.5 min, 15% B in 13.0 min. hold till 15.0 min); 'H NMR
(400 MHz, CDCl3) 6 8.21 (t, J= 1.7 Hz, 1H), 7.99 - 7.88 (m,
2H), 7.73 -7.64 (m, 3H), 7.56 - 7.47 (m, 2H), 6.43 (s, 1H),
5.54 (s, 1H), 5.10 - 5.04 (m, 1H), 3.95 (d, J= 7.3 Hz, 2H),
3.12 (s, 3H), 2.18 (s, 3H), 1.27 (d, J= 15.0 Hz, 1H), 0.78 (d,
J= 6.6 Hz, 6H).

Example 7. Synthesis of 2-(5-(4'-(Hydroxymethyl)-
3'-(Methylsulfonyl)-[1,1'-Biphenyl]-4-YL)-1-
I[sobutyl-1H-Pyrazol-3-YL)Propan-2-OL (10)

[0306]
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(0.19 mL, 2.44 mmol) was added. The resulting reaction
mixture was stirred at rt for 3 h. The progress of the reaction
was monitored by TLC. Upon completion the reaction mix-
ture was quenched with aqueous sat. sodium bicarbonate
solution and extracted with DCM. The combined organic
layers were dried over anhydrous Na,SO, and concentrated
under reduced pressure resulting in a crude compound
which was purified by column chromatography to afford
the desired compound (0.1 g, 19.2%).

Step 5: 1-Isobutyl-5-(3"-(Methylsulfonyl)-[ 1,1'-Biphenyl -
4-YL)-3-(Prop-1-EN-2-YL)-1H-Pyrazole (9)

[0305] To a stirred solution of the product of the previous
step (0.1 g, 0.313 mmol) and (3-(methylsulfonyl) phenyl)
boronic acid (0.075 g, 0.376 mmol) in dioxane/ water mix-
ture (2 mL + 1 mL), Na,COj3; (0.066 g, 0.626 mmol) was
added and the solution was purged with argon for 10 min.
Then Pd (PPh3)4 (0.036 g, 0.0313 mmol) was added and
argon was purged again for 10 min. The reaction mass was
heated at 100° C. for 3 h. The progress of the reaction was
monitored by TLC. Upon completion the reaction mixture
diluted with water and extracted with ethyl acetate. The
combined organic layers were dried over Na,SO, and con-
centrated under reduced pressure. The crude compound was
purified by column chromatography to afford the title com-
pound (0.06 g, 50%). LCMS: 395.20 (M + 1)*; HPLC:
97.06% (@ 210 nm-400 nm) (Rt; 10.003; Method: YMC
ODS-A ( 150 mm x 4.6 mm x 3 p); ID:E-AC-2/13/COL/

p— N/N//< OH
Step-4 L/ O O

Step 1: Ethyl 5-(4'-(Hydroxymethyl)-3'-(Methylsulfonyl)-
[1,1"-Biphenyl]-4-YL)-1-Isobutyl- 1H-Pyrazole-3-
Carboxylate

[0307] To a stirred solution of ethyl 5-(4-bromophenyl)-1-
isobutyl-1H-pyrazole-3-carboxylate from Example 6, step 1
(1 g, 2.85 mmol) and (2-(methylsulfonyl)-4-(4.,4,5,5-tetra-
methyl-1,3,2-dioxaborolan-2-yl)phenyl)methanol (1.3 g,
4.28 mmol) in dioxane/ water mixture (10 mL + 4 mL),
Na,CO; (0.76 g, 7.14 mmol) was added and the solution
was purged with argon for 10 min. Then Pd (PPh;s),
(0.33 g, 0.285 mmol) was added and argon was purged
again for 10 min. The reaction mass was heated at 100° C.
for 16 h. The progress of the reaction was monitored by
TLC. Upon completion the reaction mixture diluted with
water and extracted with ethyl acetate. The combined
organic layers were dried over Na,SO,4 and concentrated
under reduced pressure. The crude compound was purified
by column chromatography to afford the desired compound
(1 g, 77%).

Step 2:  2-(5-(4'-(Hydroxymethyl)-3'-(Methylsuffonyl)-
[1,1"-Biphenyl]-4-YL)-1-Isobutyl-1H-Pyrazol-3-YL)
Propan-2-OL

[0308] To a stirred solution of the product of the previous
step (0.3 g, 0.656 mmol) in dry THF (3 mL) at 0° C,
CH;MgBr (1.3 mL, 1.31 mmol) was added. The resulting
reaction mixture was stirred at rt for 16 h. The progress of
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the reaction was monitored by TLC. Upon completion
the reaction mixture was quenched with aqueous sat.
NH4Cl solution and extracted with ethyl acetate. The
combined organic layers were dried over anhydrous
Na,SO, and concentrated under reduced pressure result-
ing in a crude compound which was purified by column
chromatography to afford the desired compound (0.16 g,
55.2%). LCMS: 44330 (M + 1)*; HPLC: 95.25% (@
210 nm-400 nm) (Rt; 7.561; Method: YMC ODS-A (
150 mm x 46 mm x 3 p); ID:E-AC-2/13/COL/01,
Mobile Phase: A; 0.05% TFA in water /B: 0.05%TFA
in acetonitrile Inj. Vol: 10 pl, Col. Temp.: Ambient;
Flow rate: 1.0 mL/min.; Gradient: 15% B to 95% B
in 8 min, Hold till 9.5 min, 15% B in 13.0 min. hold
till 15.0 min); 'H NMR (400 MHz, DMSO-d6) & 8.20
- 8.07 (m, 2H), 7.93 - 7.82 (m, 3H), 7.63 - 7.55 (m,
2H), 6.35 (s, 1H), 5.55 (t, J= 5.5 Hz, 1H), 497 (d, J=
5.5 Hz, 2H), 4.87 (s, 1H), 3.94 (d, J= 7.3 Hz, 2H),
3.33 (s, 3H), 2.02 (dt, J= 14.6, 7.4 Hz, 1H), 1.46 (s,
6H), 0.72 (d, J= 6.7 Hz, 6H).

Example 8: Synthesis 2-(1-Isobutyl-5-(3'-
(Methylsulfonyl)-[ 1,1'-Biphenyl]-4-YL)-1H-Pyrazol-
3-YL)Propan-2-OL (11)

[0309]
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tion mixture diluted with water and extracted with ethyl
acetate. The combined organic layers were dried over
Na,SO, and concentrated under reduced pressure. The
crude compound was purified by column chromatography
to afford the desired compound (0.28 g, 58.3%).

Step 2: 2-(1-Isobutyl-5-(3'-(Methylsulfonyl)-[ 1,1'-
Biphenyl]-4-YL)-1H-pyrazol-3-YL)Propan-2-OL (11)

[0311] To a stirred solution of the product of the pre-
vious step (0.28 g, 0.657 mmol) in dry THF (3 mL) at
0° C., CH3MgBr (0.8 mL, 0.985 mmol) was added. The
resulting reaction mixture was stirred at rt for 16 h. The
progress of the reaction was monitored by TLC. Upon
completion the reaction mixture was quenched with aqu-
eous sat. NH4Cl solution and extracted with ethyl acetate.
The combined organic layers were dried over anhydrous
Na,SO, and concentrated under reduced pressure resulting
in a crude compound which was purified by column chro-
matography to afford the title compound (0.08 g, 30%).
LCMS: 413.20 (M + 1)*; HPLC: 97.94% (@ 210 nm-
400 nm) (Rt; 8.363; Method: YMC TRIART C-
18(150 mm x 4.6 mm x 3 p); ID:E-AC-2/13/COL/03,
Mobile Phase: A; 0.05% TFA in water /B: 0.05%TFA in
acetonitrile Inj. Vol: 10 pL, Col. Temp.: Ambient; Flow

O o o Scheme T
L ﬁ( \/
//< HO\B—O N/N CH;MgBr
_N ’
I\i Br nd _ o | / O O THF, 0°C
0. / Step-4
Pd(PPhs),, Na,CO;4 /o)
O\\ Dioxane:water  Step-3 (
Q 0
~ \
NN
DaUaW,
HO
11
Step 1: Ethyl 1-Isobutyl-5-(3'-(Methylsulfonyl)-[1,1'- rate: 1.0 mL/min.; Gradient: 15% B to 95% B in 8 min,

Biphenyl]-4-YL)-1H-Pyrazole-3-Carboxylate

[0310] To a stirred solution of ethyl 5-(4-bromophenyl)-
1-isobutyl-1H-pyrazole-3-carboxylate from Example 6,
step 1 (0.4 g, 1.14 mmol) and (3-(methylsulfonyl)phe-
nyl)boronic acid (0.25 g , 1.26 mmol) in dioxane/ water
mixture (8 mL + 2 mL), Na,COs (0.3 g, 2.85 mmol) was
added and the solution was purged with argon for 10 min.
Then Pd (PPh;), (0.33 g, 0.285 mmol) was added and
argon was purged again for 10 min. The reaction mass
was heated at 100° C. for 3 h. The progress of the reac-
tion was monitored by TLC. Upon completion the reac-

Hold till 9.5 min, 15% B in 13.0 min. hold till 15.0 min);
TH NMR (400 MHz, CDCl;) & 821 (d, J= 1.9 Hz, 1H),
8.00 - 7.89 (m, 2H), 7.74 - 7.64 (m, 2H), 7.54 - 7.47 (m,
2H), 6.22 (s, 1H), 3.93 (d, J= 7.4 Hz, 2H), 3.12 (s, 3H),
2.73 (s, 1H), 2.19 (dt, J= 139, 6.9 Hz, 1H), 1.62 (s, 6H),
0.78 (d, J= 6.6 Hz, 6H).

Example 9: Synthesis of 1-Isobutyl-3-Isopropyl-5-
(3'-(Methylsulfonyl)-[ 1,1"-Biphenyl]-4-YL)-1H-
Pyrazole (12)

[0312]
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Scheme K
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Step 1: 1-(4Bromophenyl)-4-Methylpentane-1, 3-Dione

[0313] To a stirred solution of 1-(4-bromophenyl)ethanone
(2 g, 10.05 mmol) in dry THF (20 mL) at -78° C,
LiHMDS (2 M, 30 mL, 15.07 mmol) was added and the
solution was stirred at same temperature for 1 h. To this
solution, isobutyryl chloride (1.53 g, 15.07 mmol) in THF
(10 mL) was added at -78° C. and the resulting reaction
mixture was stirred at rt for 12 h. The progress of the reac-
tion was monitored by TLC. Upon completion the reaction
mixture was quenched with aqueous sat. NH,Cl solution
and extracted with ethyl acetate. The combined organic
layers were dried over anhydrous Na,SO,4 and concentrated
under reduced pressure resulting in a crude compound
which was purified by column chromatography to afford
the desired compound (2 g, 68%).

Step  2:  S-(4-Bromophenyl)-1-Isobutyl-3-Isopropyl-1H-
Pyrazole
[0314] To a stirred solution of the product of the previous

step (0.9 g, 3.35 mmol) in EtOH (10 mL), isobutylhydrazine
(0.325 g, 3.69 mmol) was added and the resulting reaction
mixture was stirred at 80° C. for 3 h. The progress of the reac-
tion was monitored by TLC. Upon completion the reaction
mixture was diluted with water and extracted with ethyl acet-
ate. The combined organic layers were dried over anhydrous
Na,S0O, and concentrated under reduced pressure resulting in
a crude compound which was purified by column chromato-
graphy to afford the desired compound (0.36 g, 34%) con-
firmed by NOE.

Step-3

Step 3: 1-Isobutyl-3-Isopropyl-5-(3’-(Methylsulfonyl)-[1,1"-
Biphenyl]-4-YL)-1H-Pyrazole (12)

[0315] To a stirred solution of the product of the previous
step (0.36 g, 1.12 mmol) and (3-(methylsulfonyl)phenyl)boro-
nic acid (0.27 g, 1.34 mmol) in dioxane/ water mixture (4 mL
+ 2 mL), Na,CO; (0.24 g, 2.24 mmol) was added and the
solution was purged with argon for 10 min. Then Pd (PPhy),
(0.13 g, 0.112 mmol) was added and argon was purged again
for 10 min. The reaction mass was heated at 100° C. for 3 h.
The progress of the reaction was monitored by TLC. Upon
completion the reaction mixture diluted with water and
extracted with ethyl acetate. The combined organic layers
were dried over Na,SO,4 and concentrated under reduced pres-
sure. The crude compound was purified by column chromato-
graphy to afford the desired compound (0.08 g, 18.2%).
LCMS: 39725 (M + 1)*; HPLC: 94.95% (@ 210 nm-
400 nm) (Rt; 9.404; Method: YMC ODS-A ( 150 mm x
4.6 mm x 3 p); ID:E-AC-2/13/COL/01, Mobile Phase: A;
0.05% TFA in water /B: 0.05%TFA in acetonitrile Inj. Vol:
10 pL, Col. Temp.: Ambient; Flow rate: 1.0 mL/min.; Gradi-
ent: 15% B to 95% B in 8 min, Hold till 9.5 min, 15% B in
13.0 min. hold till 15.0 min); *H NMR (400 MHz, DMSO-d6)
8 8.26 - 8.20 (m, 1H), 8.15 - 8.06 (m, 1H), 7.91 (dd, J=19.2,
8.2 Hz, 3H), 7.78 (q,J = 7.9, 6.3 Hz, 1H), 7.60 (d, ] = 8.1 Hz,
2H), 6.25 (s, 1H), 3.93 (d, J= 7.2 Hz, 2H), 3.31 (s, 3H), 2.92
(b, J= 6.9 Hz, 1H), 2.04 (dp, J = 13.7, 6.6 Hz, 1H), 1.23 (d, J
= 6.8 Hz, 6H), 0.71 (d, J = 6.6 H,, 6H).

[0316] Additional pyrazole compounds as shown in the
table below can be made by methods analogous to those
used to make Compound 10 in Example 7.

Compound No. Name Structure Mol. Wt.
13 (4'-(1-isobutyl-3-(prop-1-en-2-yl)-1H-pyrazol-5-yl)- O 424.18
3-(methylsulfonyl)-[1,1'-biphenyl]-4-yl)methanol O S{/——
=<0
OH
14 (4'-(1-isobutyl-3-isopropyl-1H-pyrazol-5-y1)-3- O 426.2
(methylsulfonyl)-[1,1"-biphenyl]-4-yl)methanol O~ S{/——
=<0
OH
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[0317] Additional imidazole compounds as shown in the
table below can be made by methods analogous to those
used to make Compound 8 in Example 5
Compound No. Name Structure Mol. Wt.
15 2-isobutyl-1-(3’-(methylsulfonyl)-[1,1’-biphenyl]-4- 422.13
yD)-4-(trifluoromethyl)-1H-imidazole
SO,CH,
N="
N

biphenyl]-4-yl)-2-isobutyl-1H-imidazol-4-yl)propan-
2-0l

)\/
16 2-(1-(4'-(hydroxymethyl)-3’-(methylsulfonyl)-[1,1'- 442.19
N

S0,CH,
N
S OH
OH
17 (4'-(2-isobutyl-4-(trifluoromethyl)-1H-imidazol-1- 452.14
y1)-3-(methylsulfonyl)-[1,1'-biphenyl]-4-yl)methanol
SO,CH,
N=
)\/N
ey
e OH
Example 10. Synthesis of Compounds 18-21
[0318] Compounds 18-21 can be synthesized as shown in
Scheme L below.
R\ Scheme L
N—N
0 ONa CFs

Y
R-NHNH?2
~ cF,
CF;CH,0H/H,0 H;CO,S.
Step-1 O

INT-3 Compounds 18-21
H
Re HZN_HN/W \)\N/NH2 O\ _NH, O\/N\
H N NH,
H
18 19 20 21
0
MeO,S B(OH), 9
0 PN
FyC SR
MeO,S 7 .
B — NaOMe/MeOH
PD(PPhy), THE
Br K,CO;
THF/H,0 .
INT-1 ? INT-2
0 ONa
7 CF,

MeO,S I

INT-3
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Step 1. Preparation of Intermediate 2 (INT-2)

[0319] A mixture of intermediate 1 (INT- 1) (10 g), boro-
nic acid (1.2 eq), 2 M K,COs5 (2 eq), and Pd(PPh3), in
toluene-EtOH (10:1, 11 vol) at reflux overnight. The reac-
tion was deemed complete by HPLC analysis. After
workup, the crude product was slurried in MTBE to provide
INT-2 [6.4 g, 46%] as a light yellow solid.

Step 2. Preparation of Intermediate 3 (INT-3)

[0320] To 5.5 g of intermediate 2 (INT-2) in 100 mL. THF
was added NaOMe (2.2 eq.) followed by ethyltrifluoroace-
tate (1.3 eq.) and the reaction stirred overnight at room tem-
perature. The reaction mixture was filtered and the residue
was washed with MTBE to provide INT-3 as a off-white
solid (85% yield) which was used in the synthesis of com-
pounds 18-21.

Step 3. General Procedure for Synthesis of Target
Compounds 18 - 21

[0321] To a stirred solution of compound INT-3
(100 mg, 1 eq) in trifluoroethanol: water (2:1) mixture,
respective hydrazine hydrochloride (1 eq) in water was
added and the resulting reaction mixture was stirred at rt
for 16 h. The progress of the reaction was monitored by
TLC and LCMS. Upon completion the reaction mixture
was quenched with water and extracted with ethyl acetate.
The combined organic layers were washed with brine;
dried over anhydrous Na,SO, and concentrated under
reduced pressure resulting in a crude compound which
was purified by column chromatography to afford the tar-
get compounds 18 - 21, which are confirmed by NOE
experiment. The structures of compounds 18-21 are
shown in the table below.
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[0322] Analytical Data of Compound 18: LCMS: 421.30
(M + 1)*; HPLC: 99.28 % (@ 210 nm-400 nm) (Rt; 9.800;
Method: YMC ODS-A (150 mm X 4.6 mm x 3 p); ID:E-
AC-2/13/COL/01, Mobile Phase: A; 0.05% TFA in water
/B: 0.05%TFA in acetonitrile Inj. Vol: 10 pL, Col. Temp.:
Ambient; Flow rate: 1.0 mL/min.; Gradient: 5% B t0 95% B
in 8 min, Hold till 9.5 min, 5% B in 13.0 min. hold till
15.0 min); 'H NMR (400 MHz, DMSO-d6) & 8.25 (t, J=
1.7 Hz, 1H), 8.17 - 8.09 (m, 1H), 8.00 - 7.91 (m, 3H), 7.83
-7.67 (m, 3H), 6.95 (s, 1H), 4.14 (d, J= 7.0 Hz, 2H), 1.26 -
1.08 (m, 1H), 0.51 - 0.39 (m, 2H), 0.27 - 0.16 (m, 2H).
[0323] Analytical Data of Compound 19: LCMS: 423.00
M + 1)*; HPLC: 98.99% (@ 210 nm-400 nm) (Rt;10.208;
Method: YMC ODS-A (150 mm X 4.6 mm x 3 p); ID:E-
AC-2/13/COL/01, Mobile Phase: A; 0.05% TFA in water
/B: 0.05%TFA in acetonitrile Inj. Vol: 10 pL, Col. Temp.:
Ambient; Flow rate: 1.0 mL/min.; Gradient: 15% B to 95%
B in 8 min, Hold till 9.5 min, 15% B in 13.0 min. hold till
15.0 min); 'H NMR (400 MHz, DMSO-d6) 3 8.24 (d, J=
1.9 Hz, 1H), 8.12 (dt, J= 7.8, 1.4 Hz, 1H), 7.96 (dq, J= 8.5,
2.2, 1.8 Hz,3H),7.79 (t, J= 7.8 Hz, 1H), 7.67 - 7.58 (m, 2H),
6.89 (s, 1H), 4.35 (ddd, J= 13.1, 10.4, 6.2 Hz, 1H), 1.87
(ddd, J=13.7, 8.8, 7.1 Hz, 1H), 1.79 - 1.64 (m, 1H), 1.47
(d, J= 6.5 Hz, 3H), 0.59 (t, J= 7.3 Hz, 3H).

[0324] Analytical Data of Compound 20: LCMS: 449.00
(M + 1)*; HPLC: 99.17% (@ 210 nm-400 nm) (Rt;10.663;
Method: YMC ODS-A (150 mm X 4.6 mm x 3 p); ID:E-
AC-2/13/COL/01, Mobile Phase: A; 0.05% TFA in water
/B: 0.05%TFA in acetonitrile Inj. Vol: 10 uL, Col. Temp.:
Ambient; Flow rate: 1.0 mL/min.; Gradient: 5% B t0 95% B
in 8 min, Hold till 9.5 min, 5% B in 13.0 min. hold till
15.0 min); '"H NMR (400 MHz, DMSO-d6) 3 8.25 (d, J=
1.9 Hz, 1H), 8.13 (d, J= 8.0 Hz, 1H), 7.96 (d, J= 8.1 Hz,
3H), 7.79 (t, J= 7.8 Hz, 1H), 7.65 (d, J= 8.0 Hz, 2H), 6.89
(s, 1H), 4.24 (ddt, J=11.2, 8.2, 4.1 Hz, 1H), 2.00 - 1.75 (m,

Compound No. Name Structure
18 1-(cyclopropylmethyl)-5-(3'-(methylsulfonyl)-[1,1'-
biphenyl]-4-yl)-3-(trifluoromethyl)-1H-pyrazole SO,CH,
)<~
FyC
19 1-(sec-butyl)-5-(3’-(methylsulfonyl)-[1,1’-biphenyl]-4-yl1)-3-
(trifluoromethyl)-1H-pyrazole
SO,CH,4
)<<
FyC
20 1-cyclohexyl-5-(3'-(methylsulfonyl)-[1,1’-biphenyl]-4-y1)-
3-(trifluoromethyl)-1H-pyrazole
SO,CH;
)<~
FyC
21 1-(cyclohexylmethyl)-5-(3’-(methylsulfonyl)-[ 1,1'-
biphenyl]-4-yl)-3-(trifluoromethyl)-1H-pyrazole
SO,CH;
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6H), 1.62 (d, J= 8.9 Hz, 1H), 1.27 (dtt, = 19.7, 14.0, 7.4 Hz,
3H).

[0325] Analytical Data of Compound 21: LCMS: 463.35
(M + 1)*; HPLC: 98.65% (@ 210 nm-400 nm) (Rt; 11.278;
Method: Column: YMC ODS-C-18 150 mm X 4.6 mm X
3 p); Mobile Phase: A; 5 mM Ammonium Formate in
water + 0.1% Formic acid; B: Acetonitrile + 5% Solvent A
+0.1% Formic acid, Inj. Vol: 10 pL, Col. Temp.: Ambient;
Flow rate: 1.0 mL/min.; Gradient: 5% B to 95% B in 8 min,
Hold till 13 min, at 15.00 min %B is 5% hold up to 18:); 1H
NMR (400 MHz, DMSO-d6) 8 8.26 (t, J= 1.9 Hz, 1H), 8.14
(dt, = 7.9, 1.4 Hz, 1H), 8.00 - 7.92 (m, 3H), 7.79 (t, J=
7.8 Hz, 1H), 7.73 - 7.64 (m, 2H), 6.93 (s, 1H), 4.10 (d, J=
7.2 Hz, 2H), 3.32 (s, 3H), 1.90 -1.80 (m, 1H), 1.57 (d, J=
13.7 Hz, 3H), 1.42 (dd, J=12.7, 3.5 Hz, 2H), 1.15 - 1.09 (m,
J=3H), 0.90 - 0.73 (m, 2H).

Example 11: RNA Extraction

[0326] Add QIAzol® Lysis Reagent (QTAGEN Cat Num-
ber 79306) to the cells. Scrape the cells and place into a
Falcon Polypropylene tube. Let stand at room temperature
for 5 minutes. Add 1 ml of cells to microfuge tubes. Add
200 pl of chloroform, vortex, let stand for 5 minutes. Cen-
trifuge at 4° C. for 15 minutes at 14,000 RPM. Add an equal
volume of 70% ETOH (diluted with DEPC water). Add
600 pl to the RNeasy® column from the RNeasy® Mini
Kit (QIAGEN Cat. Number 74106) centrifuge at
14,000 RPM at room temperature for 1 minute, discard
flow-through. Add remainder of sample to the column, cen-
trifuge, discard flow-through. Add 350 pl of RWI buffer
from the RNeasy® Mini Kit to the column, centrifuge at
room temperature for 1 minute, discard flow-through.
DNase column with RNase-Free DNase Set (QIAGEN cat.
Number 79254) by making DNase [ stock solution, add
550 ul of water to the DNase, add 10 pl of DNase to 70 pl
of BufferRDD for each sample, mix, add 80 ul to the col-
umn, let stand for 15 minutes. Add 350 pl of RW1 buffer to
column, centrifuge for 1 minute, discard flow-through. Add
500 pl RPE buffer to column, centrifuge for 1 minute, dis-
card flow-through. Add 500 pl RPE buffer to column, cen-
trifuge for 1 minute, discard flow-through. Put column into a
clean 2.0 ml microfuge tube, centrifuge for 2 minutes. Put
column into a microfuge tube, add 50 pl of water, allow
column to stand for 2 minutes, centrifuge for 1 minute.

Quantitative PCR

[0327] TagMan technology is used for quantitative PCR
for the evaluation of MMP, TNFa, TIMP, IL-8, ASAHI,
SPTLC1, SMPDI1, LASS2, TXNRDI, GPX3, GSR, CAT,
ApoE, ABCA1, ABCA2, ABCAI12, ABCA13, ABCGl,
aSyn, decorin, and LXRo/B gene expression.

[0328] Conditions for use of TagMan Reverse Transcrip-
tase Reagents (Applied Biosystems Cat. Number N808-
0234): 10x RT buffer: 10 pl, MgCl 2 solution: 22 pl,
DNTP mix: 20 pl, Random Hexamers: 5 pl, Multi Scribe
RT: 2.5 pl, RNase Inhibitor: 2.5 pl, 2 pg RNA. Thermocy-
cler: 25° C.-10 minutes, 48° C.-30 minutes, 95° C.--
5 minutes.

[0329] Setup TagMan with QuantiTect Multiplex PCR Kit
(QIAGEN cat. Number 204543): 2x master mix: 25 pl; Sin-
gle Tube Assay: 2.5 ul; Applied Biosystems Primers Probe
set (part number 4308329)—18S forward primer: 0.25 pl,
18S reverse primer: 0.25 pl, 18S probe: 0.25 pl; water to
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50 pl; 5 ul ¢cDNA. Thermocycler: 50° C. -2 minutes,
95° C.-10 minutes, 95° C.-15 seconds, 60° C.-1 minute.

Example 12: Induction of Expression of LXR
Receptors

[0330] Clonetics® Normal Human Epidermal Keratino-
cytes (NHEKSs) are obtained from Cambrex Bio Science,
Inc. The proliferating T-25 (C2503TA25) pooled, neonatal
keratinocytes are expanded in Clonetics® KGM-2 serum-
free medium (CC-3107) and subcultured as needed using
the recommended Clonetics® ReagentPack™ (CC-5034).
Due to a light-sensitive component in the medium, all
manipulations are done in low light.

[0331] For experiments, 1.6 million NHEK cells are pla-
ted in growth medium on 100 mm dishes and allowed to
grow to ~75% confluence. On the day of treatment, the
dishes are rinsed once with KGM-2 minus hydrocortisone;
then, vehicle (0.1% DMSO) or 1 uM or an LXR agonist
described herein, is added for 6 h in hydrocortisone-defi-
cient KGM-2. After 6 h, the treatment medium is tempora-
rily removed, the dishes washed with Dulbecco’s Phosphate
Buffered Saline, and then half of the treatments are exposed
to 8 J/m?2 ultraviolet light using a Stratagene UV Stratalin-
ker® 2400. Treatments are replaced and 18 h later the sam-
ples are harvested for RNA processing using TRIzol®D
Reagent (Invitrogen).

[0332] RNA is extracted as described above. UV irradia-
tion of NHEKSs slightly reduced the expression of LXRa.
Treatment of keratinocytes with the LXR modulator
(1 uM) induces the expression of LXRa in both UV-unex-
posed and UV-exposed keratinocytes. UV treatment of
NHEKs down-regulates LXRJ expression, and this UV-
mediated inhibition of LXRJ expression is reversed by
treatment with the LXR modulator. Therefore, induction of
expression of both LXR receptors in UV-exposed keratino-
cytes by an LXR modulator indicates efficacy of the LXT
modulator. Further, LXR modulators may help the UV-
exposed keratinocytes/skin to be more responsive to its
effects.

Gal4 LXRp Cotransfection Assay

[0333] For transient transfection of HEK 293 cells, 6 x
103 cells are plated into 96-well dishes. Each well is trans-
fected with 25 ng 5xUAS-luciferase reporter (pG5Sluc) and
25 ng of pM human LXRp (AA 153-461) LBD plasmid
using Fugene 6 reagent (Roche; Indianapolis, IN). The chi-
meric protein is assessed for the ability to transactivate a
Gal4-responsive luciferase reporter plasmid in a concentra-
tion-responsive manner to compounds (0.01 - 10 pM). Luci-
ferase activity at each dose concentration is measured in tri-
plicate using standard substrate reagents (BD Biosciences;
San Diego, CA). Data is expressed as relative light units and
are shown in Table 1.

TABLE 1

ECs, values for LXR modulators in LXRf Gal fusion assay

Compound LXRB Gal (ECso) uM
4 A
5 A
6 A
7 A
8 B
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TABLE 1-continued

ECso values for LXR modulators in LXRB Gal fusion assay

Compound LXRP Gal (ECsp) pM
9 B
10 B
11 B
12 B
18 A
19 C
20 C
21 A

A: ECso <1 pM; B: ECs50 1-10 pM; C: ECs >10 pM
Example 13: ABCA1 and ABCG1 Expression

[0334] Mice (C57bl/6) were given a peritoneal injection of
10 mg/kg LPS with SQ injection of vehicle, or LXR agonist
in mice. Microglia microdissection of substantial nigra and
analysis of gene expression by QT-PCR were carried out
(N=4 for each treatment). Brain and peripheral blood lym-
phocytes (PBL) were analyzed for ABCA1 and ABCGI as
per published protocol (Gustafsson, J.A.; Proc. Natl. Acad.
Sci. U.S.A. (2012) 109:13112-13117). In this manner, Com-
pound 4 was administered at 20 mg/kg. Results are shown in
FIGS. 1 and 2.

Example 14: IL.13 Expression

[0335] Follwing the protocol outlined in Example 13,
IL1P expression of Compound 4 was measured in the
brain and PBL. Results are shown in FIG. 3.

Example 15: aSynuclein (aSyn) Expression

[0336] Follwing the protocol outlined in Example 13,
aSyn expression of Compound 4 was measured in the
brain. Results are shown in FIG. 4.

Example 16: Regulation of ApoE Gene Expression

[0337] BV2 microglia cells were treated with Compound
4 at various concentrations for 48 h, respectively with 0.1%
DMSO as the vehicle control. Whole cell lysates were pre-
pared, and apoE proteins were detected by using apoE anti-
body. These experiments were repeated at least twice inde-
pendently, and representative immunoblots were shown.
Bands from dose-response blots were quantified by densito-
metry, normalized to f-actin, and expressed as fold of vehi-
cle treatment. Data are represented as mean = SEM.

[0338] The examples and embodiments described herein
are for illustrative purposes only and in some embodiments,
various modifications or changes are to be included within
the purview of disclosure and scope of the appended claims.

What is claimed is:
1. A compound of Formula (TA):

1a)

42
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or a pharmaceutically acceptable salt thereof, wherein:

L, isabond, C,-Cgalkyl, or C,-Cgheteroalkyl;

R1 is —ORQ, —N(Rg)z, Cl-Céalkyl, Cz-Céalkenyl, Cl'
Cghaloalkyl, C,-Cgheterocycloalkyl, —C(=0)Rg, or
—CE=0)NRo),;

R, 1s C;-Cgalkyl, C,-Cgalkenyl, C3-Cscycloalkyl, or -C;-
Cgalkyl-Cs-Cgeycloalkyl,

Rj3 is hydrogen, halogen, C,-Cgalkyl, or C,-Cghaloalkyl;

R4 is aryl or heteroaryl; wherein aryl or heteroaryl is sub-
stituted with at least one Ry;;

each Rs is independently halogen, C,-Cgalkyl, or C;-
Cghaloalkyl;

Ry is C-Cgalkyl, C,-Cgalkenyl, C,-Cghaloalkyl, -C;-
Csalkyl-aryl, aryl, or heteroaryl;

each R, is independently hydrogen, C,-Cgalkyl, C,-Cghet-
eroalkyl, C;-Cghaloalkyl, -C,-Cgalkyl-aryl, aryl, or
heteroaryl;

eachRpisindependently hydrogen, C,-Cgalkyl, C;-Cghet-
eroalkyl, -C,;-Cgalkyl-aryl, aryl, or heteroaryl;

each R;; is independently halogen, nitro, —ORy,
—N(Ry )2, —CN. —C(=O)Ry0, —C(=0)OR,

—C(E=0)N(R10)2, NR,C(=0)Ryy, —NR4SOzR g,
—SORyy, —SOsRyp, —SO.NRyp), —C(=0)
OCH,SCHj, optionally substituted C,-Cgalkyl, option-
ally substituted C;-Cgcycloalkyl, optionally substituted
C,-Cghaloalkyl, optionally substituted C,;-Cghetero-
alkyl, optionally substituted -C,-Csalkyl-aryl, option-
ally substituted aryl, or optionally substituted heteroaryl;
and

nis 0-4.

2. The compound of claim 1, or a pharmaceutically accep-
table salt thereof, wherein L; 1s a bond.

3. The compound of any one of claims 1-2, or a pharmaceu-
tically acceptable salt thereof, wherein R, is C;-Cgalkyl.

4. The compound of any one of claims 1-2, or a pharmaceu-
tically acceptable salt thereof, wherein R, is C,-Cgalkenyl.

5. The compound of any one of claims 1-2, or a pharmaceu-
tically acceptable salt thereof, wherein R, is C,-Cghaloalkyl.

6. The compound of claim 5§, or a pharmaceutically accep-
table salt thereof, wherein R, is —CFs5.

7. The compound of any one of claims 1-2, or a pharmaceu-
tically acceptable salt thereof, wherein R is —C(=0O)N(Ro)5.

8. The compound of claim 1, or a pharmaceutically accep-
table salt thereof, wherein L; is C;-Cgalkyl; and R is —OH.

9. The compound of claim 1, or a pharmaceutically accep-
table salt thereof, wherein —L;—R; 1s —C(=CH,)CHj, iso-
propyl, —C(=0)NHCH,CF;, —CF3;, or —C(CHj3),OH.

10. The compound of any one of claims 1-9, or a pharma-
ceutically acceptable salt thereof, wherein R, is C;-Cgalkyl.

11. The compound of claim 10, or a pharmaceutically
acceptable salt thereof, wherein R; is isobutyl.

12. The compound of claim 10, or a pharmaceutically
acceptable salt thereof, wherein R; is sec-butyl.

13. The compound of any one of claims 1-9, or a pharma-
ceutically acceptable salt thereof, wherein R, is Cj-
Cscycloalkyl.

14. The compound of any one of claims 1-9, or a pharma-
ceutically acceptable salt thereof, wherein R, is -C;-Cgalkyl-
C;-Cgeycloalkyl.

15. The compound of any one of claims 1-9, or a pharma-
ceutically acceptable salt thereof, wherein R; is isobutyl, sec-
butyl, cyclohexyl, —CH,—cyclohexyl, or —CH,
—cyclopropyl.

16. The compound of any one of claims 1-15, or a pharma-
ceutically acceptable salt thereof, wherein R is hydrogen.
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17. The compound of any one of claims 1-16, or a pharma-
ceutically acceptable salt thereof, wherein “optionally substi-
tuted” means optionally substituted by 1,2, 3, or 4 substituents
independently selected from halo, cyano, C,-C, alkyl, C,-C,
alkenyl, hydoxy, C;-C, alkoxy, C;-C, haloalkyl, C;-C4
haloalkoxy, amino, C;-C, alkylamino, and di(C,-C, alkyl)
amino.

18. The compound of any one of claims 1-17, or a pharma-
ceutically acceptable salt thereof, whereinn is 0.

19. The compound of any one of claims 1-18, or a pharma-
ceutically acceptable salt thereof, wherein R, is phenyl, which
is substituted with at least one Ry;.

20. The compound of any one of claims 1-19, or a pharma-
ceutically acceptable salt thereof, wherein at least one Ry, is
_NRIOSOZRIO’ —SORI(), —SOleo, or —SOQN(Rlo)z.

21. The compound of any one of claims 1-19, or a pharma-
ceutically acceptable salt thereof, wherein at least one Ry, is
—SO,R 0.

22. The compound of any one of claims 20-21, or a pharma-
ceutically acceptable salt thereof, wherein each Rjq is inde-
pendently C;-Cgalkyl.

23. The compound of any one of claims 1-18, or a pharma-
ceutically acceptable salt thereof, wherein R, is phenyl sub-
stituted with one R;;, wherein R;; is —SO,R ;g and R4 18 Cy-
Csalkyl; or R, is phenyl substituted with two R 1, and one Ry
is —SO,Ry; and one R;, is optionally substituted C,;-
Cealkyl.

24. The compound of any one of claims 1-18, or a pharma-
ceutically acceptable salt thereof, wherein R, is phenyl sub-
stituted with two Ry, wherein one Ry, is —SO,CHj; and one
Rll 18 —CHon

25. The compound of any one of claims 1-18, or a pharma-
ceutically acceptable salt thereof, wherein R, is phenyl sub-
stituted with one R;;, wherein R;; is —SO,R ;g and R4 1s Cy-
Cealkyl.

26. The compound of any one of claims 1-18, wherein the
compound is a compound of Formula (IB):

(IB)

wherein:

R] la 18 —NR10802R10, —SORH), —SOle(), or
—SO0,N(R)2; and

misQorl;

or a pharmaceutically acceptable salt thereof.
27. The compound of any one of claims 1-18, wherein the
compound is a compound of Formula (IC):

(IC)

Jul. 6, 2023

whereinmis O or 1;

or a pharmaceutically acceptable salt thereof.

28. The compound of claim 1 or 27, or a pharmaceutically

acceptable salt thereof, wherein:

L; is abond or C,-Cgalkyl;

R, is —ORy, -C-Cgalkyl, C,-Cgalkenyl, C,;-Cghaloalkyl,
or —C(=O)N(Ro),;

R, is C;-Cgalkyl, Cs5-Cgeycloalkyl, or -C;-Cgalkyl-Cs-
Cgeycloalkyl;

R3 is hydrogen;

R, is phenyl substituted with at least one Ry y;

each R;; is independently —NR;,SO,R;y5, —SOR,,
—SO0,R 9, —SO,N(R )., or C-Cealkyl, wherein said
C,-Cgalkyl is optionally substituted by 1 hydoxy;

provided that at least one Ry is —NR,(,SO,R o, —SOR g,
—S0O,R g, or —SO,N(Ryp); ,

each Ry is independently C,-Cs alkyl; and

each R, is independently hydrogen or C,-Cghaloalkyl; and

nis 0.

29. The compound of claim 1 or 27, or a pharmaceutically

acceptable salt thereof, wherein:

L; is abond or C,-Cgalkyl;

R; is —ORy, -C1-Cgalkyl, C,-Cgalkenyl, C,-Cghaloalkyl,
or —C(=O0)N(Ro),;

R, is C;-Cgalkyl, C;5-Cyseycloalkyl, or -C;-Cgalkyl-Cs-
Cgeycloalkyl;

Rj3 is hydrogen;

R, is phenyl substituted with one R;;, wherein Ry; is
—SO,R g and R is C-Cealkyl; or

R, 1s phenyl substituted with two R, wherein one R, is
—SO,R and one Ry; is optionally substituted C;-
Cgalkyl;

each R, is independently hydrogen or C,-Cghaloalkyl; and

nisQ.

30. The compound of claim 1 or 27, or a pharmaceutically

acceptable salt thereof, wherein:

—L,—R; is —C(=CH,)CH;, isopropyl,
NHCH,CF;,—CF3, or —C(CHj3),0H;

R, is isobutyl, sec-butyl, cyclohexyl, —CH2—cyclohexyl,
or —CH2—cyclopropyl,

Rj3 is hydrogen;

R, 1s phenyl substituted with two R;;, wherein one Ry, is
—S0,CHj; and one Ry; is —CH,OH; or Ry is phenyl
substituted with one R;;, wherein R;; is —SO,R ¢ and
R]() 18 CH3, and

nis 0.

31. The compound of claim 1, selected from:

O
//< O*s//——

—C(=0)

O*s//——
N N,
L/
OH
O
f( ol



US 2023/0212127 Al

ol

and

or a pharmaceutically acceptable salt thereof.
32. The compound of claim 1, selected from:

Q0O
\\SL

HO
0
7‘4 ol
N OH
W<
F,Ce Y
o}
e}
f( ol
N
DWW
OH
e}
f( ol
N
DWW
OH
//4 SO,CH;
NN
L/ O O
FyC
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»—/I SO,CH,
NN
DaUaW,
FyC
SO,CH,

—
P

F;C

//O SO,CH;

and 3¢ ;

or a pharmaceutically acceptable salt thereof.
33. A compound of Formula (II):

Rs),, IT
)Ri /( | 5)\7, an
N 7 N/[X)\R4

R—I R,

or a pharmaceutically acceptable salt thereof, wherein:

Xis —0—, —S—, or —C(R)=C(Rs)—;

L, isabond, C,-Cgalkyl, or C,-Csheteroalkyl;

R1 is —ORQ, —N(Rg)z, Cl-Céalkyl, Cz-Céalkenyl, Cl'
Cghaloalkyl, C,-Cgheterocycloalkyl, —C(=O)Rs, or
—C(E=O0)N(Ro),;

R, 1s C;-Cgalkyl, C,-Cgalkenyl, C3-Cgeycloalkyl, or -C;-
Cgalkyl-Cs-Cgeycloalkyl,

Rj3 is hydrogen, halogen, C,-Cgalkyl, or C,-Cghaloalkyl;

R, is aryl or heteroaryl; wherein aryl or heteroaryl is sub-
stituted with at least one Ry;;

each Rs is independently halogen, C,-Cgalkyl, or C,-
Cghaloalkyl;

each Ry is independently hydrogen, halogen, C,-Csalkyl,
or C;-Cghaloalkyl;

Rg is C;-Cealkyl, C,-Cgalkenyl, C,-Cshaloalkyl, -C;-
Csalkyl-aryl, aryl, or heteroaryl;

each Ry is independently hydrogen, C,-Cgalkyl, C;-Cghet-
eroalkyl, C;-Cghaloalkyl, -C,-Cgalkyl-aryl, aryl, or
heteroaryl;

eachRpisindependently hydrogen, C,-Cgalkyl, C;-Cghet-
eroalkyl, -C,;-Cgalkyl-aryl, aryl, or heteroaryl;

each R;; is independently halogen, nitro, —OR,,

—NRyg), —CN, —C(E=OR;y, —C(=0)ORy,,
—C(=0)N(R10)2, NRoC(=0)R1y, NRpSO:Ryy,
—SORjg, —SO2Rp, —SONRyg), —C(=0)

OCH,SCH;, optionally substituted C,-Cgalkyl, option-
ally substituted Cs-Cgcycloalkyl, optionally substituted
C,-Cghaloalkyl, optionally substituted C,;-Cghetero-
alkyl,  optionally  substituted -C,-Cgalkyl-aryl,
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optionally substituted aryl, or optionally substituted het-
eroaryl; and

nis0-2.

34. The compound of claim 33, or a pharmaceutically
acceptable salt thereof, wherein X is —S—.

35. The compound of claim 33, or a pharmaceutically
acceptable salt thereof, wherein X is —CH=CH—.

36. The compound of claim 35, or a pharmaceutically
acceptable salt thereof, wherein L, is a bond; and R, is C,._
Ce alkyl.

37. The compound of claim 35, or a pharmaceutically
acceptable salt thereof, wherein L; is a bond and R, is C;_Cs¢
haloalkyl.

38. The compound of claim 35, or a pharmaceutically
acceptable salt thereof, wherein —L,—R; is C;-Cgalkyl,
C,-Cgalkyl-OH, or C;-Cghaloalkyl.

39. The compound of claim 35, or a pharmaceutically
acceptable salt thereof, wherein —L;—R; is selected from
CF; or—C(CH;),OH.

40. The compound of any one of claims 35-39, or a pharma-
ceutically acceptable salt thereof, wherein R, is C;.C¢ alkyl.

41. The compound of any one of claims 35-39, or a pharma-
ceutically acceptable salt thereof, wherein R, is isobutyl.

42. The compound of any one of claims 35-41, or a pharma-
ceutically acceptable salt thereof, wherein R; is hydrogen.

43. The compound of any one of claims 35-42, or a pharma-
ceutically acceptable salt thereof, whereinn is 0.

44. The compound of any one of claims 35-43, or a pharma-
ceutically acceptable salt thereof, wherein R, is phenyl;
wherein said phenyl is substituted with at least one Ry;.

45. The compound of any one of claims 35-44, or a pharma-
ceutically acceptable salt thereof, wherein at least one Ry, is
—NRI()SOleo, —SORI(), —SOleo, or —SOQN(Rlo)z.

46. The compound of any one of claims 35-44, or a pharma-
ceutically acceptable salt thereof, wherein at least one Ry, is
—SO,R 0.

47. The compound of claim 45 or 46, or a pharmaceutically
acceptable salt thereof, wherein each R, 3 is independently C, .
Ce alkyl.

48. The compound of claim 45 or 46, or a pharmaceutically
acceptable salt thereof, wherein each R is methyl.

49. The compound of any one of claims 35-43, or a pharma-
ceutically acceptable salt thereof, wherein R, is phenyl sub-
stituted with one R, wherein R;; is —SO,R ;g and R 418 Cy-
Csalkyl; or R, is phenyl substituted with two R 1, and one Ry
is—SO,Rpand one Ry is optionally substituted C,-Cgalkyl.

50. The compound of any one of claims 35-43, or a pharma-
ceutically acceptable salt thereof, wherein R, is phenyl sub-
stituted with two Ry, wherein one Ry, is —SO,CHj; and one
Rll 18 —CHon

51. The compound of any one of claims 35-43, or a pharma-
ceutically acceptable salt thereof, wherein R, is phenyl sub-
stituted with one R, wherein R;; 1s —SO,R ;g and R4 1s C; -
Cealkyl.

52. The compound of any one of claims 35-51, or a pharma-
ceutically acceptable salt thereof, wherein “optionally substi-
tuted” means optionally substituted by 1,2, 3, or 4 substituents
independently selected from halo, cyano, C,-C, alkyl, C,-C,
alkenyl, hydoxy, C,-C, alkoxy, C,-C, haloalkyl, C,-C,
haloalkoxy, amino, C;-C, alkylamino, and di(C,-C, alkyl)
amino.

53. The compound of any one of claims 35-43, wherein the
compound is a compound of Formula (ITA):
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Rlln
/
R, /
N
N/ N (Rll>1n
Ri—E; Ry
(ITA) wherein:
Rlla is _NRIOSOZRIOJ —SORI(), —SOleo, or
—SO0,N(R}0),; and

misQorl;

or a pharmaceutically acceptable salt thereof.
54. The compound of any one of claims 35-43, wherein the
compound is a compound of Formula (IIB):

Q (IIB)
o=3—
=
R
X N
N 7 N ( Ry 1)m
R—I R,

whereinmis O or 1;

or a pharmaceutically acceptable salt thereof.

55. The compound of claim 35, or a pharmaceutically

acceptable salt thereof, wherein:

Xis —CH=CH—;

_LI_RI is Cl-Céalkyl,
Cghaloalkyl;

R, is C;.Cq alkyl,

Rj3 is hydrogen;

R,41s phenyl; wherein said phenylis substituted with at least
one Ryy;

each R;; is independently —NR;oSO,R;9, —SORyy,
—SO0,R 9, —SO,N(R )., or C-Cealkyl, wherein said
C,-Cgalkyl is optionally substituted by 1 hydoxy;

provided that at least one Ry; is —NR;4SO;R19, —SOR g,
—SO,R 0, or —SO-N(Ry0)a ,

each Ry is independently C,_Cs alkyl; and

nis0.

56. The compound of claim 35, or a pharmaceutically

acceptable salt thereof, wherein:

Xis —CH=CH—;

_Ll_Rl is CI-C6alkyl,
Cghaloalkyl;

R, is C;.Cq alkyl,

Rj3 is hydrogen;

R,41s phenyl; wherein said phenylis substituted with at least
oneR;;; whereineach R, isindependently —SO,R 1, or
C,-Cgalkyl, wherein said C,-Cgalkyl is optionally sub-
stituted by 1 hydoxy; provided that at least one Ry; is
—SO,Ryo,

each Ry is independently C,_Cs alkyl; and

nis0.

57. The compound of claim 35, selected from:

C,-Cgalkyl-OH, or Ci-

C-Cgalkyl-OH, or C;-
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o
0§£__
N="
N
e
OH
SO,CH,
N="
N
T
F,C
SO,CH;
N="
N
T
OH
OH

and F3C

or a pharmaceutically acceptable salt thereof.
58. The compound of claim 34, selected from:

0
N=" S s//\
=0
< U f
CH,OH
N S J
=0
< U f
I
N S J
=0
< U
Br

SO,CH;
N="
P
T
OH

46
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]
S//
N S | ]\o
H N
r YQ \
CF; O
CH,OH
N S /

\(‘\/N \ I ?§O
, and

CH,OH

or a pharmaceutically acceptable salt thereof.
59. A compound selected from:

NN
VaUaW
F,C OH
Br >

7
//% O§S/_

i
O%s_

NN
W

FC
0
O§S//—
NN
L/
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O§S//—

>L

Q

O.
$
N
and

or a pharmaceutically acceptable salt thereof.

60. A pharmaceutical composition comprising a compound
according to any one of claims 1-59, or a pharmaceutically
acceptable salt thereof, and a pharmaceutically acceptable
carrier.

61. A method of treating a disease, disorder or conditionin a
mammal that would benefit from LXR modulation compris-
ing administering to the mammal a compound according to
any one of claims 1-59, or a pharmaceutically acceptable
salt thereof.

62. The method of claim 61, wherein the disease, disorder
or condition in a mammal is increased lipid levels, increased

Jul. 6, 2023

cholesterol levels, low HDL-cholesterol, high LDL-choles-
terol, atherosclerotic diseases, diabetes, non-insulin depen-
dent diabetes mellitus, metabolic syndrome, dyslipidemia,
sepsis, inflammatory diseases, infectious diseases, skin dis-
eases, colitis, pancreatitis, cholestasis of the liver, fibrosis of
the liver, psoriasis, Alzheimer’s disease, Parkinson’s disease,
impaired/ improvable cognitive function, HIV, cancer includ-
ing metastatic cancer and metastatic melanoma, acute macu-
lar degeneration, and age related forms of macular degenera-
tion (wet and dry forms).

63. The method of claim 61, wherein the disease, disorder
or condition is cancer.

64. The method of claim 63, wherein the cancer is malig-
nant melanoma.

65. The method of claim 63, wherein ApoE levels are
reduced in said cancer.

66. The method of claim 62, further comprising administer-
ing a second therapeutic agent.

67. The method of claim 66, wherein the second therapeutic
agent is a BRAF inhibitor.

68. The method of claim 67, wherein the BRAF inhibitor is
selected from PDC-4032, GSK2118436, and PLX-3603.

69. The method of claim 66, wherein the second therapeutic
agent is sunitinib malate, sorafenib tosylate, imatinib mesy-
late, or nilotinib hydrochloride monohydrate; or a combina-
tion thereof.

70. The method of any one of claims 61-69, wherein the
mammal is a human.

71. The method of claim 61, wherein the disease, disorder
or condition is Alzheimer’s disease.

72. The method of claim 61, wherein the disease, disorder
or condition is Parkinson’s disease.

73. A method of modulating LXR activity comprising con-
tacting LXR, or portion thereof, with a compound according
to any one of claims 1-59, or a pharmaceutically acceptable
salt thereof.
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