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COMBINATION COMPRISING A THRBETA AGONIST ANDA GLP-1R AGONIST FOR
USE IN TREATING A LIVER DISORDER OR A CARDIOMETABOLIC DISEASE

CROKS-REFERENCE TO RELATED APPLICATIONS
{6001} This application claims priotity to and the bevefit of U.S. Provisioval Application Nos.
63/495,049, filed on April 7, 2023, 63/526,362, filed on July 12, 2023, and 63/615,985, filed
on December 29, 2023, each of which are incorporated by reference herein in their entirety for

all purposes.

BACKGROUND
[6002] GLP-1 is a 30 amino acid long incretin hormone secreted by the L-cells in the intestine
in response to ingestion of food. GLP-1 has been shown fo stimulate insulin secretion in a
physiclogical and glucose-dependent manner, decrease glucagon secretion, inhibit gastric
emptying, decrease appetite, and stimulate proliferation of beta-cells. Marketed GLP-IR
agonists are peptides that are typically administered by subcutaneous injection. Liraglutide and
semaglutide were the first GLP-1 peptides to be approved for both the treatment of type 1
diabetes mellitus (T2DM) and obesity. Semaglutide has also been approved for the treatment
of T2DM as a bicavailable oral formulation.
{6003} In a healthy subject, GLP-1 plays an important role regulating post-prandial blood
glucose levels by stimulating glucose-dependent insulin secretion by the pancreas resulting in
increased glucose absorption in the periphery. GLP-1 also suppresses glucagon secretion,
leading to reduced hepatic glucose output. In addition, GLP-1 delays gastric emptying and
stows small bowel motility delaying food absorption.
{6004} Thyroid hormone (TH) is synthesized in the thyroid gland in response to the thyroid
stimulating hormone {TSH) secreted by the pituitary. Thyroid hormones function by binding
to the thyroid hormone receptors { THR). The thyroid hormone receptor belongs to a family of
nuclear receptors and regulates the target geve expressions. Thyroid hormone receptors tuclude
two different subtypes, i.e, THRo and THRE. THRo 1s mainly distributed in cardiac tissues
and plays an important role in regulating beart function. The THRP subtype is mainly expressed
in the liver and the pituitary, and regulates cholesterol metabolism and thyrotropin secretion.
[8005] At normal levels, thyroid hormones THs maintain body weight, metabolic rate, body
temperature, and mood, and are responsible for regulating serum cholesterol. Attempts have
been made to use thyroid hormones to regulate serum cholesterol. However, given the possible

side effects on the heart from taking natural thyroid hormone {e.g., tachycardia and archythmia,

1



WO 2024/211898 PCT/US2024/023598

heart failure, and thyroid axis function, muscle metabolism, and osteoporosis,) they are
unsuitable for treating high cholesterol and obesity. Research results regarding the study of
animals with selective knock-out of the THR gene, and research results of some selective THR
ligands show that the side effects on the heart caused by these thyroid hormones can be
attributed to THRo but not THRP. Therefore, THRP-seletive ligands may provide the benefits
of THR agonism {e.g., cholesterol lowering} without the undesirable effects associated with
THRa.,

10006] Combination therapies of known agonists can yield unexpected synergies and improved
effects to a significantly greater extent than administration of either agent alone but effects of
combination therapies are highly unpredictable. Developing new combination theraptes for
the treatment of various liver disorders and cardiometabolic diseases, including obesity,
remains a critical unmet clinical need.

10007] GLP-IR regulates post prandial blood glucose and satiety, which can induce weight
foss but efficacy is limited by metabolic adaptation, a compensatory process that lowers energy
expenditure (EE}. Moreover, the higher dose levels of GLP-1R needed to achieve clinical
meaningful weight loss, are associated with more severe and frequent Gl-related side effects
including nausea and emesis, which can negatively impact patient compliance. In a meta-
analysis evaluating the efficacy and safety of orforglipron as an anti-obesity medication it has
been shown that the total adverse events were significantly higher with all the doses of
orforglipron compared to placebo, with the hazard ratios being higher with higher doses.
Gastroiniestinal side-effects were predominant side effects, being dose-dependent, with
nausea, vomiting, constipation, and gastroesophageal reflux being the predominant ones (Dutta
et al., Obes Sci Pract. 2024 Apr, 10{(2).e743 PMID: 38414573). Compared to placebo, the
occurrence of total adverse events was significantly higher with orforglipron 12 mg , 24 mg,
36 mg and 45 myg daily doses. (Frias et al,, Lancer. 2023,402(10400).472-483, Wharton et al |
N Engl J Med 2023;389(10)y:877-888, Pratt et al, Diabetes Obes Metabol 2023;25:2642-
2649). Therefore, dose dependent gastrointestinal side effects are a persistent challenge in the
field of GLP-1 therapeutics.

{6008} Mechanisms to improve the effectiveness of GLP-1 based therapies at lower doses,

could mitigate Gl-related side effects and improve patient compliance and outcomes.

SUMMARY
{0009 In one aspect, the present disclosure is directed to a combination of a THRJ agonist, or
a pharmaceutically acceptable salt thereof, and a GLP-1R agouist, or a pharmaceutically
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acceptable salt thereof, for the treatment of a liver disorder or a cardiometabolic disease in a
patient in need thereof.

{0018} In one aspect, the present disclosure is directed to a method of administering a THRP
agonist, or a pharmaceutically acceptable salt thereof, and administering a GLP-1R agonist, or
a pharmaceutically acceptable salt thereof, for the treatment of a liver disorder or a
cardiometabolic disease in a patient in need thereof.

{8011} In one aspect, the present disclosure iz directed o a method of administering a
pharmaceutical composition comprising a THRP agonist, or a pharmaceutically acceptable salt
thereof, and administering a pharmaceutical composition comprising a GLP-1R agonist, or a
pharmaceutically acceptable salt thereof, for the treatment of a liver disorder or a
cardiometabolic disease in a patient in need thereof.

{8012} In one aspect, the present disclosure is directed to a method of administering a
pharmaceutical composition comprising a THRP agonist, or a pharmaceutically acceptable salt
thereof, and a GLP-1R agonist, or a pharmaceutically acceptable salt thereof, for the treatment
of a liver disorder or a cardiometabolic disease in a patient in need thereof.

18013} In some embodiments, the THRP agonist of the combination of the present disclosure

is a compound of Formula {(11-1}

wherein:

R s sefected from the group consisting of hydrogen, cyanc, substituted or
unsubstituted Cre alkyl, and substituted or unsubstituted Ca.e cycloalkyl, the substituent being
selected from the group consisting of halogen atoms, hydroxy, and Ci¢ alkoxy;

Rz and K3 are each independently selected from the group consisting of halogen atoms
and substituied or unsubstituted Ci6 alkyl, the substituent being selected from the group
consisting of halogen atoms, hydroxy, and Ci.s alkoxy;

ring A is a substituted or unsubstituted saturated or unsaturated Cs.io aliphatic ring, or
a substituted or unsubstituted Cs.10 aromatic ring, the substituent being one or more
substances selected from the group consisting of hydrogen, halogen atoms, hydroxy, ~-OCFs, -

N, -NHC14 alkyl, -N(C1s alkyl)z, ~CONHz, -CONHC 14 alkyl, -CON(C1-4 alkyl)s, -

(9]
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NHCOC 14 alkyl, Cig alkyl, Crs alkoxy or Cses cycloalky!, and when two substituents are
contained, the two substituents can form a ring structure together with the carbon connected
thereto; and

the halogen atoms are selected from the group consisting of F, Cl and By,

or a pharmaceutically acceptable salt thereot.

{6614} In some embodimentis, the THRJ agonist of the combination of the present disclosure

=
(R4}
oy
f
N‘N RsN‘N’ 6]
H

(I-1a)

13 a compound of Formula (1I-1a)

wherein:

R to Ry are defined as detailed herein for Formula (11-1);

Ra is selected from the group consisting of hydrogen, halogen atoms, hydroxy, -OCF3, -NHz,
~NHC 1.4 alkyl, -N(Cy.4 alkyl), ~CONHz, ~CONHC 14 atkyl, -CON{C1.4 alkylp, -NHCOC 14
alkyl, Cr.s alkyl, Cis alkoxy and Co.s cycloalkyl;

m is an integer from the range 1 to 4; and

the halogen atoms are selected from the group consisting of F, Cl and Br.

or a pharmaceutically acceptable salt thereof

{8015} In some embodiments, the THRP agonist of the combination of the present disclosure

is Compound 9:

X,

; |
NCIN“N
v !i_\{l”k‘()

or a pharmaceutically acceptable salt thereof.

9

[0816] In some embodiments, the THRP agonist of the combination of the present disclosure
is a potassium sait of Compound 9.
{6017} In some embodiments, the GLP-1R agonist of the combination of the present disclosure

is a compound of Formula (I-1:
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{1}
or a pharmaceutically acceptable salt thereof, wherein:

XisNorCH;

Y is N or CR*:

nisCork;

R is hydrogen;

Rlis -C1-Cs alkylene-R°;

R?is hydrogen, oxo, or C1-Ce alkyl;

R? is hydrogen, oxo, or C1-Ce alky! and R* is hydrogen, OH, or Ci-Cs alkyl;

or R? and R* are taken together with the carbon atoms to which they are attached to
form Cs-Cs cycloalkyl optionally substituted by halo or Ci-Cs alkyl,

R’ is S-membered heterocyclyl or 5-membered heteroaryl, each of which comprises 1,
2, or 3 heteroatoms independently selected from O, N, and S, wherein at least one heteroatom
of R* is S, and further wherein R® is optionally substituted by halo, ~0-Cr.e alkyl, Cis alkyi,
Ci¢ alkenyl, or C1-Cs haloalkyl;

Ring A is 5- to 12-membered heterocyclene or S-to 12-membered heteroarylene, each
of which is independently optionally substituted by halo, CN, Ts-Ce cycloalkyl, or C1-Cs
alkyl optionally substituted by halo or OH;

Lis abond, -O-, Ci-Cs alkylene, *-0-C1-Cs alkylene-¥*, *-C1-Co alkylene-0O-*% or
*NRO-Ci-Cs alkylene-**, wherein

* represents the point of attachment to ring A and ** represents the point of
attachment to ring B;

when L is *-0-C1-Cs alkylene-**, the C1-Ce alkvlene of L is optionally substituted by
RY, wherein each R" is independently C1-Cs alkyl or halo, or two RY are taken together with
the carbon atom or atoms o which they are attached to form Cs-Co cycloalky! or 3- to 6-
membered heterocyelyl; and

when L is C1-Cs alkylene, the Ci-Cs alkylene is optionally substituted by RM wherein

each R™ is independently halo, OH, oxo, or C1-Cs alkyl, or two R are taken together with

(¥,
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the carbon atom or atoms to which they are attached to form C3-Cs cycloalkyl or 3~ to 6~
membered heterocyclyl;

RS is hydrogen or C1-Ce alkyl; and

Ring B is C3-Cio cycloalkyl, Cs-Ci4 aryl, 4- to 12-membered heterocyclyl, or 5-to 12~
mernbered heteroaryl, each of which is independently optionally substituted by one to three
substituents independently selected from the group consisting of halo, CN, oxo, C1-Cs alkyl,
C-Us haloalkyl, ~COCH:, ~CONHz, —-S{0)CHs, and phenyl.
10018] In some embodiments, the GLP-1R agonist of the combination of the present disclosure

is a compound of Formula (I-1a):

N_ _R7
e
¢

P NN

A

o]

N
7 ON_R8
(\L_“‘:::> R {1..}3{)

wherein R’ is hydrogen, chloro, bromo, fluoro, methyl, or vinyl; and

F F

R ) ®VU“
—©
)
or a pharmaceutically acceptable salt thereof, wherein:
X'is CRéor N;
X*is CR*or N;
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R'is -Ci.s haloalkyl, halogen, -O-X*, or -NR®R” or R and R*, together with the atoms

to which they are attached, combine to form a 5- or 6-membered heterocyelyl;

X* is hydrogen, Cres alkyl, Cie heteroalkyl, Cis haloalkyl, -(Cis alkylene)-(Ca.io
cycloalkyl), or —(Cis alkylene)-(3- to 8-membered heterocyclyl), 3- to 8-membered
heterocyclyl, (CHzCH2-O ) -5-CHa ~{(CH2-CH(-OCH3)-CH2~-O)5-CHs, Csae eycloalkyl, or Co.
w aryl, wherein the alkyl, alkylene, heteroalkyl, or haloalkyl group is optionally substituted
with one or more deuterium, Cire alkoxy, hydroxyl, -CN, or oxo, and the cycloalkyl,
heterocyclyl, or aryl group is optionally substituted with one or more halogen, Cis alkoxy, or
-CN;

R® s hydrogen, halogen, or -O-R”;

wherein R and R, together with the atoms to which they are attached, combine
to form a 6-membered heterocyclyl;

R® and R’ each independently are selected from hydrogen, Crs alkyl, or -S{OR-Cre
alkyl, or R® and R®, together with the atoms to which they are attached, combine to form a 6-
membered heterocycyl; wherein the Cie alkyl is optionally substituted by one or more oxo;

0is0,1,2,3, 4,5, 016

R?is:

hydrogen;

C16 alkyl optionally substituted with deuterium;

Cir¢ haloalkyl;

“{0)-Ci.6 alkyl;

-CN;

a Ca10 cycloalkyl optionally substituted with one or more ~CN, Cis haloalkyl, or Cie
alkyl optionally substituted with one or more -CN;

a 4 or S-membered heterocyclyl comprising at least one oxygen or at least one sulfur
atom, wherein the 4- or S-membered heterocyclyl is optionally substituted with one or more

HN
A\ -
oxo, 7, or Ciealkyi;

a 5-membered heteroaryl, comprising 1 or 2 hetercatoms independently selected from
N, and 8, wherein at [east one heteroatom of R% is §; or

R? and R’ together with the atoms to which they are attached, combine to form a 5- or
6-membered heterocyclyl,

R*is halogen, hydrogen, -C(OYOH, or -O-RY,

~
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wherein R® and R, together with the atoms to which they are attached, combine
to form a 6-membered heterocycelyl;

R is hydrogen, -C{OYOH,-C{OINRNIRMY _C(OINRIIS(ORRY | «(Ca.6 alkynylene)-
C(OYOH, -(Cis alkylene)-C{O)OH, -NR"“(Cis alkylene)-C{O)YOH, 5-10 membered
heteroary! or 5- to 10-membered heterocyclyl optionally substituted with oue or more oxo, Ci-
s alkyl or Cis haloalkyl;

RM?2 and RM* independently are H or Cis alkyl;

R3 R¥ R3
“ f “ /i{j\

Kigg % ¥ oo W \

wherein R* and R* independently are H, D or Ci.s alkyl, wherein the Cis alkyl is
optionally substituted with detuerium;

Ring A is

SF\N/‘”\| wﬁf\xs"\\l R§\N
1>/X2\g5 L\/xi\fs @

¢ , phenylene optionally substituted with
one or more halo or Cre alkyl, or 6-membered heteroarylene optionally substituted with one or
more halo or Ci.s alkyl;

wherein * indicates attachment to X',

X' is CR? or N, and
X' is CR3or N

L’ is a bond or -0O-;

Ring B 15 a Ceo arylene, a 5-10 rembered heteroarylene, or a 3-10 membered
heterocycylene, wherein the Ce1o arylene, 5-10 membered heteroarylene, or 3-10 membered
heterocyclene is optionally substituted with one or more oxo, Cie alkyl, Cis alkoxy, or
halogen;

L is a bond, *-(C1.s alkylene)-, *-NR*~(C ¢ alkylene)-, *-0-(Cy.s alkylene)-, or *~(C).
¢ alkylene}-(-, wherein * indicates attachment to Ring B and the Cis alkylene is optionally
substituted with deuterium;

wherein R is H or Ci.s alkyl; and

Ring Cis:

a 6-membered aryl optionally substituted with one or more Cs.0 cycloalkyl, Cis alkyl,
C1-s haloalkyl, 3-10 membered heterocyclyl, halogen, Cis alkoxy, Cis haloalkoxy, -CN, Ciwo
cycloalkyl, or ~-C{OINR’z;
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wherein R’ is H or Cis alkyl
a 6-membered heteroaryl comprising a nitrogen atom optionally substituted with one

or more halogen, -UN, Cie haloalkyl, -0O-Cis alkyl, Csio cycloatkyl, -C{=0})-(Cs-io
4 7
N-of M- N

%*ﬁ %‘—{F EV‘/\/CN Sor

cycloalkyl), , ,or

a bicylic 9- or 10-membered heteroaryi or heterocyclyl optionally substituted with one
or more Cre alkyl, halogen, -CN, or oxo.
18029} In some embodiments, the GLP-1R agonist of the combination of the present disclosure

is a compound of Formula (1-5)

RE&
O , {In
X
HO i\; > _____ X1
%6 S
RO
L.®
(-5}

or a pharmaceuntically acceptable salt thereof, wherein:

X3 is CR® or N,

X%is CR* or N;

R!is -Crs haloalkyl, -0-X*, or -NR*R?, or R* and R*, together with the atoms to
which they are attached, combine to form a 6-membered heterocyclyl;

X*is hydrogen, Cr.s alkyl, Cr.¢ heteroalkyl, Ci.s haloalkyl, (Cr.s alkylene)-(Cs.10
cycloalkyl), or ~(Ci6 alkylene)-(3- to 8-membered heterocyclyl), 3- to 8-membered
heterocyclyl, (CHaCHz-0)s-CHs, or ((CHz-CH(-OCH;)-CHz-0)15-CH;s, wherein the alkyl,
heteroalkyl, alkvlene, or haloalkyl group is optionally substituted with one or more
deuterium, hydroxyl, -CN, or oxo, and the cycloalkyl or heterocyclyl group is optionally
substituted with one or more halogen or -CN;

R® is hydrogen, halogen, or -O-R’;

wherein R” and R?, together with the atoms to which they are attached,
combine to form a 6-membered heterccycelyl;

R® and R” each independently are selected from hydrogen, Cis alkyl, or -8{01-Cis
alkyl, or R® and R®, topether with the atoms to which they are attached, combine to form a 6-
membered heterocyclyl; wherein the Cis alkyl is optionally substituted by one or more oxo;

nis(, 1,2,3,4, 5, or6;
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R is:

hydrogen;

branched Cue alkyl;

Ci.6 haloalkyl;

~{03-Ci6 alkyl;

a Ca.10 cycloalky! optionally substituted with one or more -CN, Ci¢ haloalkyl, or Cis
alkyl optionally substituted with one or more -CN;

a 4 or S-membered heterocyclyl comprising at least one oxygen or at least one sulfur
atom, wherein the 4- or S-membered heterocyelyl is optionally substituted with one or more

HN

0X0, SE‘“, or Cre alkyl;

a 5-membered heteroaryl, comprising 1 or 2 heteroatoms independently selected from
N, and S, wherein at least one heteroatom of R%is 8; or

R?and R’, together with the atoms to which they are attached, combine to form a S-
or 6-membered heterocyclyl;

R*1is hydrogen or -O-R¥,

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

combine to form a 6-membered heterocyclyl;

R® R?

i
A N
R N
X % ”sor% *"“r,
wherein R is H or Cre alkyl;

Ring Ais
S N S
N"\, X5 N
X2 L% 2
P \sx"‘ -~ \}5 = s(\ ) . WL o
- , , phenyiene optionally substituted with one
or more halo or Cie alkyl, or 6-membered hetercarylene optionaily substituted with one or
more halo or Crs alkyl;
wherein * indicates attachment to X,
X’ is CR or N, and
X% is CR* or N;
L isabond or -O-;
Ring B is a Cs0 arylene, a 6-10 membered heteroarylene, or a 3-10 membered
heterocyclene, wherein the Cs.10 arylene, 6-10 heteroarviene, or 3-10 membered

heterocyclene is optionally substituted with one or more Crs alkyl, Crs alkoxy, or halogen;

10
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L is a bond, *-CHa-, *-0-(C1s altkylene)-, or *-(Ci6 alkylene)-0-, wherein * indicates
attachment to Ring B and the Ci¢ alkyiene is optionally substituted with deuterium; and

Ring Cis

a 6-membered aryl optionally substituted with one or more Cie alkyl, 3-10 membered
heterocyclyl, halogen, -OCH;, -CN, or Cs.1e cycloalkyl;

a O-membered heteroaryl comprising a nitrogen atom optionally substituted with one

neof

g </
or more halogen, -CN, ~0-Cr¢ alkyl, Ca.i0 cycloalkyl, -C{=0)-(Ca.10 cycloalkyl), ,
¢ b
....... v el
ﬂ: , oF <CN S oF

a bicylic 9- or 10-membered heteroary!l comprising two nitrogen atoms optionally substituted

with one or more Cis alkyl, or oxo.

10021 In some embodiments, the GLP-1R agonist of the combination of the present disclosure

is Compound 1-2:

N
HO :/ Lk
QLFH

Ly
pVY F—Q%EN
7Nl N/
<~:J>— = (1_2)

or a pharmaceutically acceptable salt thereof.

{6022} In some embodiments, the GLP-1R agonist of the combination of the present disclosure
is a weglumine salt of Compound 1-2.

10023] In some embodiments, the THRJ agonist of the combination of the present disclosure
is is selected from those listed in Tables 6-11.

{6024} In some embodiments, the GLP-1R agonist of the combination of the present disclosure
is selected from those listed in Tables 1-5.

{8025} In some embodiments, the GLP-1R agonist of the combination of the present disclosure
is selected from those listed in Table 5A.

{6026} In some embodiments, the THRP agonist of the combination of the present disclosure

is compound 9

i1
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. | YI
NC Moy e? csr\!\ﬁf o)

0P NS0
H (9},

and the GLP-1R agonist is orforglipron, danuglipron, liraglutide, exenatide, dulaglutide,
albiglutide, lixisenatide, tirzepatide, or semaglutide, or a pharmaceutically acceptable salt
thereof.

{8027} In some embodiments, the THRJ agonist of the combination of the present disclosure

is compound 9

(9,

and the GLP-1R agonist is orforglipron, or a pharmaceutically acceptable salt thereof.

{6028} In some embodiments, the THRE agonist of the combination of the present disclosure
is resmetirom, VK2809, sobetirome, eprotirome, ALG-055009, CNPT-101101, CNPT-
101207, ASC41 or a pharmaceutically acceptable salt thereof and the GLP-1R agonist is

compound 1-2

“
o 5
HoA s
s
2N N
)
««S‘[\I ‘--(/':::::\ (J J
VAR o \_#
T o,

or a pharmaceutically acceptable salt thereof.
[0629] In some embodiments, the THRP agonist of the combination of the present disclosure

is compound 9

(9).

or a pharmaceutically acceptable salt thereof, and the GLP-1R agonist is compound 1-2

12
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or a pharmaceutically acceptable salt thereof

{8039} In one aspect, the present disclosure is directed to a method of treating a liver disorder
or a cardiometabolic disease in a patient in need thereof, comprising administering to the
patient a combination disclosed herein.

{8031} In one aspect, the present disclosure is directed to a method of treating a liver disorder
or a cardiometabolic disease in a patient in need thereot, comprising administering to the
patient a therapeutically effective amount of a combination disclosed herein.

[6032] In one aspect, the present disclosure is directed to a method of increasing the proportion
of lean body mass relative to total body mass in a patient in need thereof, comprising
administering to the patient a combination disclosed herein.

18033} In one aspect, the present disclosure is directed to a method of decreasing the proportion
of fat mass relative to total body mass in a patient in need thereof, comprising administering to
the patient a combination disclosed herein.

[0034] Iv one aspect, the present disclosure is directed to a method of effectuating weight foss
in a patient in need thereof, comprising administering to the patient a combination disclosed
herein.

{(035] In some embodiments, the patient has a Body Mass Index (BMI) of 20 kg/m?® to 25
kg/m?.

{0036] In some embodiments, the patient has a BMI of 25 ka/m* to 30 kg/m®.

16037
106038

|
1 In some embodiments, the patient has a BMI of 20 kg/m? or greater.

1 In some embodiments, the patient has a BMI of 25 kg/m? or greater.

{0039} In some embodiments, the patient has a BMI of 27 kg/m”? or greater.

{0040} In some embodiments, the patient has a BMI or 30 kg/m? or greater.

10041] In some embodiments, the cardiometabolic disease is obesity.

{6042} In some embodiments, the liver disorder is NASH.

{6043} In some embodiments, the liver disorder is liver fibrosis.

[0044] Iv some embodiments, the THRJ agonist is administered at substantially the same time

as the GLP-1R agonist.
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{6045} In some embodiments, the THRE agonist is administered after the GLP-1R agonist.
{6046} In some embodiments, the THRE agonist is administered prior to the GLP-1R agonist.

{0647] In some embodiments, the THRP agonist is selective to THRE.

BRIEF DESCRIPTION OF THE FIGURES
{6048} FIG. | depicts the study design for usage of a THRP agonist (Compound 9) and a GLP-
IR agonist (semaglutide) in combination to treat NASH.
1004%] FIG. 2 depicts a graph showing the change from baseline in the body weight (%) of
DIO-NASH mice over days of treatment with Compound 9 alone and in combination with
semaglutide.
{80580} FIG. 3 depicts the study design for useage of a THRP agonist (Compound 9} and a
GLP-1R agonist {(semaglutide)} in combination for chronic weight management.
[0051] FIG. 4A depicts a graph showing the change in weight loss in Diet Induced Obese
{0} mice over days of treatment with semaglutide alone or in combivation with Compound
9.
[8052] FIG. 4B depicts a graph showing the change in weight loss in DIO mice following
treatment with semaglutide alone or in combination with Compound 9.
[8053] FIG. SA depicts a graph showing the daily food intake in DIO mice over days of
treatment with semaglutide alone or in combination with Compound 9.
{6054} FIG. 5B depicts a graph showing the cumulative food intake in DIO mice over days of
treatment with semaglutide alone or in combination with Compound 9.
10035] FIG. 6A depicts a graph showing the change in lean mass in DIO mice following
treatment with semaglutide alone or in combination with Compound 9. **** Indicates p-value
<0.0001 vs. Vehicle
{80561 FIG. 6B depicts a graph showing the change in fat mass o BIO mice following
treatment with semaglutide alone or in combination with Compound 9. *¥** Indicates p-value
<0.0001 vs. Vehicle, “* indicates p-value <0.001 vs. Semaglutide.
[0657] FIG. 7A depicts a graph showing the change in lean mass as a percent of bodyweight
in PO mice following treatment with semaglutide alone or in combination with Compound 9.
The proportion of lean mass to total body mass increased by 3.9% following treatment by
semaglutide alone and by 13.9% following treatment by semaglutide in combination with
Compound 9. ** indicates p-value of 0.0028 and **** indicates p-value <0.0001,
[6058] FIG. 7B depicts a graph showing the change in fat mass as a percent of bodyweight in

DIO mice following treatment with seraglutide alone or in combination with Compound 9.
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[6059] FIG. 8 depicts a graph showing the percent change from baseline in bodyweight in DIO
mice following treatment with semaglutide alone or in combination with Compound 9, wherein
Compound 9 is added after 14 days of semaglutide monotherapy.

8060} FIGs. 9A-C depict a graph showing the percent change from baseline in bodweight
{BW) in DIO mice following treatment with semaglutide alone or semaglutide in combination
with Compound 9. In a Post hoe analysis mice were divided into two subgroups based on their
iuitial starting body weight (FIG. 9A). Body weights ravged from 50-54.9¢ (Low BW) and 55-
60g (High BW). Compound © + Semaglutide has greater efficacy in mice with higher initial
body weight (FIG. 9C) compared to those with lower initial body weight (FIG 9B).

{6061} FIG. 10 depicts the design of a study to evaluate the effects of 6 weeks treatment with
Compound 9 alone and in combination with Semaglutide on metabolic parameters, energy
expenditure and glveemic control in male DIO mice at thermoneutrality.

10062} FIG. 11 depicts a graph showing the percent change from baseline in body weight in
DIO wmice following treatment with semaglutide alone, Coropound 9 alone, servaglutide in
combination with Compound 9, or tirzepatide alone. After 6 weeks of treatment, Compound
9+ Semaglutide induced additional weight loss that was comparable to tirzepatide. ****p-value
<0.0001 *p-value <0.05.

[0863] FIG. 12 depicts a graph showing the percent change from baseline in body weight in
DIO mice following treatment with semaglutide alone, Compound 9 alone, semaglutide in
combination with Compound 9, or tirzepatide alone. Compound 9 + Semaglutide induced an
additional ~7% weight loss compared with semaglutide treatment alone.

18064] FIG. 13 depicts a pair of graphs showing the percent change in fat mass and lean mass
following treatment with semaglutide alone, Compound 9 alone, semaglutide in combination
with Compound 9, or tirzepatide. The body composition of mice was assessed on weeks 1 and
6 of the study using an EchoMRI 3-1 Body composition analyzer. Compound 9 + Semaglutide
enhanced fat loss compared with Semaglutide treatment alone while lean mass loss was similar
between seraglutide alone and the combination of Compound 9 + Semaglutide. ****p-value
<0.0001; *p-value <0.05.

[8065] FIG. 14 depicts a graph showing the average food intake in DIO mice following
treatment with semaglutide alone, Compound 9 alone, semaglutide in combination with
Compound 2, or tirzepatide. Compound ? normalized semaglutide-induced reduction in food
intake. ****p-value <0.0001;***p-value <0.001; **p-value <0.01.

{8066} FIG. 15 depicts three graphs showing the energy expenditure (EE) assessed after week
4 in BIO mice following treatment with semaglutide alone, Compound 9 alone, semaglutide in
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combination with Compound 9, or tirzepatide. Compound 9+semaglutide prevented lowering
of energy expenditure (EE) induced by weight Loss. Compound 9 restored energy expenditure
to normal (O Veh) levels when combined with semaglutide. ****p-value <0.0001;*p-value
<0.05.

{8067} FIG. 16 depicts a graph showing uncoupling protein 1 {UCP-1) expression in BIO mice
following treatment with semaglutide alone, Compound 9 alone, semaglutide in combination
with Compound 9, or tirzepatide. Obesity lowered uncoupling protein 1 {UCP-1) expression
in subcutaneous adipese tissue. Compound 9 partially restored the obesity induced lowering of
UCP-1. *p<t0.08, one way ANOVA followed by Fisher's LD test.

[0068] FIG. 17 depicts a graph showing the results of a glucose tolerance test (GTT)
administered at week 4 to DIO mice following treatment with semaglutide alone, Compound
9 alone, semaglutide in combination with Compound 9, or tirzepatide. Compound
9+semaglutide further enhanced glucose tolerance compared with semaglutide treatment alone.
**Epvatue <0.001; **p-value <0.01; *p-value <0.08.

{6069} FIG. 18 depicts a graph showing body weight changes from baseline over time in DIO
hGLP-IR mice following treatment with Compound 9 alouve, orforglipron alone, or
orforglipron in combination with Compound 9. Daily change from baseline in body weight (g}
shown as wean (SE) with o = 6-7 mice per group. Vehicle, Compound 9 (3 mg/kg), and
orforglipron {0.2 mg/kg and 2 mg/kg) were dosed once daily by oral gavage.

{6070} FIG. 19 depicts a graph showing body weight change from baseline in DIO hGLP-1R
mice following treatment with Compound ¢ alone, orforglipron alone, or orforglipron in
combination with Compound 9. Change from baseline at 20 day in body weight {g) shown as
mean (8D} with n = 6-7 mice per group. Statistical significance determined by ordinary one-
way ANOVA with correction for multiple comparisons. *p-value <0.05, ***p-value <0.001,
*REg-value <0.0001. ns = not significant.

18071] FIG. 20 depicts a graph showing daily food intake over time in DIO hGLP-1R mice
following treatroent with Compound 9 alove, orforglipron alone, or orforglipron in
combination with Compound 9. Daily food intake (g} shown as mean (8E) with n = 6-7 mice
per group. Measurement of body mass composition on Day 19 leading to acute food intake
decrease is denoted.

18072] FIGs. 21A-B depict two graphs showing body mass composition change from baseline
in DIG bGLP-1R mice following treatment with Compound 9 alone, orforglipron alone, or
orforglipron in combination with Compound 9. Day 19 change from baseline in fat (FIG. 21 A)

and lean (FIG. 21B) mwass (g) shown as mean (8D} with n = 6-7 mice per group. Statistical
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significance determined by ordinary one-way ANOVA with correction for multiple
comparisons. *p-value <0.0S, ¥*p-value <0.01, ***p-value <0.001, ****p-value <0.0001. ns
= not siganificant.

{8073] FIG. 22 depicts a graph showing terminal subcutaneous fat in DIO hGLP-1R mice
following treatment with Compound 9 aloune, orforglipron alone, or orforghpron in
combination with Compound 9. Data represents mean {SD) subcutaneous fat (mg) collected at
study termination with n = 6-7 mice per group. Statistical significance determined by ordinary
one-way ANOVA with correction for multiple comparisons. *p-value <0.05. ns = not
significant.

[6074] FIG. 23 depicts a graph showing terminal liver weights in DIO hGLP-1R mice
following treatment with Compound 9 alone, orforglipron alone, or orforglipron in
combination with Compound 9. Data represents mean (SD) Hver weight {img) collected at study
termination with n = 6-7 mice per group. Statistical significance determuined by ordinary one-
way ANOVA with correction for multiple comparisons. *p-value <0.05, **p-value <0.01, **p-
value <0.01, *¥***p-value <0.0001. ns = not significant.

[8075] FIGs. 24A-B depict two graphs showing concentration-time profiles of Compound 9
and orforglipron in P10 hGLPE-1R mice. Compound concentration shown as mean (8D over
tirne for Compound 9 (FIG. 24A) or orforglipron (FIG. 24B} alone and in combination. Data
represent sparse sampling across each treatment cohort as follows: predose (0-hour post dose),
n = 3; 2-hour post dose, n = 3; 4-hour post dose, n = 4; 8-hour post dose, n = 4; 24-hour post
dose, n = 7. Nominal doses and times are shown.

18076] FIG. 25 depicts a graph showing weight loss induced by combination treatment of
Compound 9 + Compound {1-2} compared to monotherapy in diet induced obese transgenic
HGLPIR mice,

18077} FIG. 26 depicts a graph showing the weight 1oss induced by combination treatment of
Compound 9 + Compound {1-2} compared to monotherapy in diet induced obese transgenic

hGLPIR mice. Percent change in body weight after 15 days of treatment.

DETAILED DESCRIPTION
Definitions
{8078} As used herein, the following definitions shall apply unless otherwise indicated.
Further, if any term or symbol used herein is not defined as set forth below, it shall have its

ordinary meaning in the art.

ot
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{6079} “Comprising” is intended to mean that the compositions and methods include the
recited elements, but not exclude others. “Consisting essentially of” when used to define
compositions and methods, shall mean excluding other elements of any essential significance
to the combination. For example, a composition consisting essentially of the elements as
defined herein would not exclude other elements that do not materially affect the basic and
novel characteristic{s) of the claimed invention. “Consisting of” shall mean excluding more
than trace amount of, eg., other ingredients and substantial method steps recited.
Embodiments defined by each of these transition terms are within the scope of this invention.
{6089} “Combination therapy” or “combination treatment” (also referred to herein as a
combinational thereapy) refers to the use of two or more drugs or agents in treatment, e.g., the
use of a compound of formula (I-1), (I-1a), (I-2), (I-3), (I-4), (I-5), (I-3a), (I-Sb), (I-5¢), (I-54d),
(I-5¢), (1-5), (I-5g), (1-Sh), (I-51), (1-57), (3-5k), (I-51), (-5m), {1-5n), (I-50), (3-5p), (JQ), (IR),
(IS), I, AU, (3X), (IY), (I2), (1A A), (AB), (JAC), JAD), (JAE), JAG), (JAH), (JAD, (1A,
(), (), (0779, (77), (1%), (1), (D), (PO, (I¥%), (1), (IL-1), (1-1a), (11-2), (I1-3), (11-4),
(H-53, or (11-0) as utilized herein together with another agent {(e.g., one useful to treat liver
disorders, such as NAFLD, NASH, and symptoms and manifestations of each thereof) is a
combination therapy.

[0081] Admmnistration in “combination” refers to the administration of two agents {e.g., a
compound of formula (I-1), (I-1a), (1-2), (1-3}, (1-4), (1-5), {I-5a), (I-8b), (I-5¢), {(I-5d), {I-5e),
(1-56), (I-5g), (I-5h), (I-5i), (I-5]), (I-5k), (I-31), (I-5m), (I-5n), (-50), (I-5p), (1Q), (R), (IS),
(IT), (1U), (IX), (1Y), (17), (JAA), (IAB), (JAC), (JAD), (JAE), (JAG), (JAH), (1AI), (JAJ),
(I, (1), (T77%), (02, (19, (D), (D, (I-PO1), (I1*%), (I1%), (11-1), (I-1a), (11-2), (I1-3), (I1-4),
{H-5), or (1I-6} as utilized herein, and anocther agent} in any manner in which the
pharmacological effects of both manifest in the patient at the same time. Thus, administration
in combination does not require that a single pharmaceutical comwposition, the same dosage
form, or even the same route of adminisiration be used for administration of both agents or that
the two agents be adminisiered at precisely the same time. The agents can be formulated in two
separate pharmaceutically acceptable compositions. Both agents can also be formulated in a
single pharmaceutically acceptable composition. A non-limiting example of such a single
composition is an oral composition or an oral dosage form. For example, and without
Hmitation, it is contemplated that a compound of formula (I-1), (I-1a), (I-2), (I-3), (I-4), (I-3),
{I-53a), (I-5b), (I-5¢), (I-3d}, (1-3¢), (I-30), (}-5g), (1-5h), (I-51), (I-3]), (I-5k), (1-S1}, (-5m, (-
Sn), (I-50), (I-5p), (1), (R), (IS), (IT), (U}, (IX), (AY), (12), (IAA), (JAB), (IAC), (JAD},
(IAE), (1AG), (IAH), (JAD), (GAT), (125, (1), (D7%), (U7, (%), (T), (1), (-PO1), (I1F%), (1T%),
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{ti-1), (JI-1a), {H-2}, (11-3), (11-4), (I1-5), or (11-6} can be administered in combination therapy
with another agent in accordance with the present invention.

j0082] The term “excipient” as used herein means an inert or inactive substance that may be
used in the production of a drug or pharmaceutical, such as a tablet containing a compound of
the wvention as an active ingredient. Varnous substances may be embraced by the term
excipient, including without limitation any substance used as a binder, disintegrant, coating,
compression/encapsulation  ald, cream or lotion, lubricant, solutions for parevteral
administration, materials for chewable tablets, sweetener or flavoring, suspending/gelling
agent, or wet granulation agent. Binders include, e. g, carbomers, povidone, xanthan gum, eto.;
coatings include, e.g., cellulose acetate phthalate, ethylcellulose, gellan gum, maltodextrin,
enteric coatings, etc; compression/encapsulation aids include, e.g., calcium carbonate,
dextrose, fruciose de (de = “directly compressibie”™), honey dec, lactose {(anhydrate or
monohydrate; optionally in combination with aspartame, cellulose, or microcrystalline
cellulose), starch dc, sucrose, ete; disintegrants include, e.g., croscarmellose sodium, gellan
gum, sodium starch glycolate, etc.; creams or lotions include, e.g., maltodextrin, carrageenans,
gte.; lubricants include, e.g., magnesium stearate, stearic acid, sodium stearyl fumarate, etc
materials for chewable tablets include, e.g., dextrose, fructose dc, lactose {monchydrate,
optionally in combination with aspartame or cellulose), etc.; suspending/gelling agents include,
e.g., carrageenan, sodium starch glycolate, xanthan gum, etc; sweeteners include, e.g,
aspartame, dextrose, fructose de, sorbitol, sucrose de, etc.; and wet granulation agents include,
e.g., calcium carbonate, maltodextrin, microcrystalline cellulose, etc.

{6083} “Patient” refers to mammals and includes humans and non-human mamimals,
Exampies of patients include, but are not limited to mice, rats, hamsters, guinea pigs, pigs,
rabbits, cats, dogs, goats, sheep, cows, and humans. In some embodiments, patient refers to a
human.

{0084} “Patient’s response” as used herein refers to magnitude of treatment efficacy (eg.,
amount of weight loss, percentage of fat loss, etc). Improving a “patient’s response” {0 a
treatment can include, but are not limited to, increasing the magnitude of efficacy of the
treatment {e.g. increasing weight loss, increasing fat loss, ete) In some embodiments,
improving a patient’s response to a treatment {e.g. the combinations and methods of the present
disclosure) comprises maintaining the efficacy while decreasing side effects.

{6085} “Pharmaceutically acceptable” refers to safe and non-toxic, preferably for in vive, more

preferably, for human administration.
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{6086} “Pharmaceutically acceptable salt” refers to a salt that is pharmaceutically acceptable,
A compound described herein may be administered as a pharmaceutically acceptable salt.
[0087] “Salt” refers to an ionic compound formed between an acid and 3 hase. When the
compound provided herein contains an acidic functionality, such salts include, without
Hmitation, alkalt metal, alkaline earth metal, and ammonium salts. As used herein, ammonium
salts include, salts containing protonated nitrogen bases and alkylated nitrogen bases.
Exemplary and non-lirniting cations useful in pharmaceutically acceptable salts inchude Na, K|
Rb, Cs, NH4, Ca, Ba, imidazolium, and ammonium cations based on naturally occurring amino
acids. When the compounds utilized herein contain basic functionality, such salts include,
without fimitation, salts of organic acids, such as carboxylic acids and sulfonic acids, and
mineral acids, such as hydrogen halides, sulfuric acid, phosphoric acid, and the likes.
Exemplary and non-limiting anions useful in pharmaceutically acceptable salts inchude oxalate,
fumarate, maleate, acetate, propionate, succinate, tartrate, chloride, sulfate, bisulfate, mono-,
di-, and tribasic phosphate, mesylate, tosylate, and the likes.

{0088] “Therapeutically effective amount” or dose of a compound or a composition refers to
that amount of the compound or the composition that results in reduction or inhibition of
symptoms or a prolongation of survival in a patient. The results may require multiple doses of
the compound or the composition.

{6089 “Treatment” or “treating” refers to an approach for obtaining beneficial or desired
results including clinical results. For purposes of this invention, beneficial or desired results
include, but are not limited to, one or more of the following: decreasing one or more symptoms
resulting from the disease or disorder, diminishing the extent of the disease or disorder,
stabilizing the disease or disorder {e.g., preventing or delaying the worsening of the disease or
disorder), delaying the occurrence or recurrence of the disease or disorder, delaying or slowing
the progression of the disease or disorder, ameliorating the disease or disorder state, providing
a remission {whether partial or total) of the disease or disorder, decreasing the dose of one or
more other medications required to treat the disease or disorder, enhancing the effect of another
medication used to treat the disease or disorder, delaying the progression of the disease or
disorder, increasing the quality of life, and/or prolonging survival of a patient. Also
encompassed by “treatment” is a reduction of pathological consequence of the disease or
disorder. The methods of the invention contemplate any one or more of these aspects of
freatment.

{6090} As used herein, "delaying” development of a disease means to defer, hinder, slow,

retard, stabilize and/or postpone development of the disease and/or slowing the progression ot
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altering the underlying disease process and/or course once it has developed. This delay can be
of varying lengths of time, depending on the history of the disease and/or subject being treated.
As is evident to one skilled in the art, a sufficient or significant delay can, in effect, encompass
prevention, in that the subject does not develop clinical symptoms associated with the
disease. A wethod that "delays” development of a disease is a method that reduces probability
of disease development in a given time frame and/or reduces extent of the disease in a given
time frame, when compared to not using the rwethod, includivg stabilizivg one or rore
symptoms resulting from the disease.

{8091} A subject who is “at risk” of developing a disease may or may not have detectable
disease, and may or may not have displayed detectable disease prior 10 the treatment methods
described herein. “Atrisk” denotes that a subject has one or more so-called risk factors, which
are measurable parameters that correlate with development of a disease. A subject having one
or more of these risk factors has a higher probability of developing the disease than a subject
without these risk factor(s). These risk factors include, but are not limited to, age, sex, race,
diet, history of previous disease, presence of precursor disease and genetic {i.e., hereditary)
considerations. Compounds may, in some embodiments, be administered to a subject
(including a human) who is at risk or has a family history of the disease or condition.

[0892] “Stereotsomer” or “stereoisomers” refer to compounds that differ in the stereogenicity
of the constituent atoms such as, without limitation, in the chirality of one or more stereocenters
or related to the cis or trans configuration of a carbon-carbon or carbon-nitrogen double bond.
Sterecisomers include enantiomers and diastereomers,

18093] “Alkyl” refers to monovalent saturated aliphatic hydrocarbyl groups having from 1 o
12 carbon atoms, from 1 to¢ 10 carbon atoms, or from 1 {0 6 carbon atoms. This term includes,
by way of example, linear and branched hydrocarbyl groups such as methyl (CHs-), ethyl
{CHaCH2-), s-propyl (CHaCHCHz-), isopropyl ({(CHspCH-), s#-butyl (CHaCHCHCHz-),
isobutyl ((CH:pCHCH2-), sec-butyl ((CH3YCHCH2)CH-), #-butyl ((CHapC-), m-pentyl
{CHCHCHCH2CHR-), and neopenty! ({CHsRCCH2-). Oy atkyl refers to an altkyl group
having x number of carbon atoms.

{8094} “Alkylene” refers to a divalent saturated aliphatic hydrocarbyl group having from 1 to
12 carbon atoms, for example from 1 to 10 carbon atoms, and from 1 to 6 carbon atoms. This
term inciudes, by way of example, linear and branched hydrocarbyl groups such as methylene
{~CH2-), ethylene (-<CHzCHaz- or ~CH{Me}-), propylene (-CH2CH2CHz- or ~CH(Me)}CHz-, or -
CH(Et)-) and the like.
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{6095} “Alkenyl” refers to siraight or branched monovalent hydrocarbyl groups having from 2
to 6 carbon atoms, for example? to 4 carbon atoms and having at least 1, orfrom 1 to 2 sites of
vinyl >U=C<) unsaturation. Such groups are exemplified, for example, by vinyl, allyl, and
but-3-en-i-yl. Included within this term are the cis and frams isomers or mixtures of these
isomers. Cx alkenyl refers to an alkenyl group having x number of carbon atoms.

{6096} “Alkynyl” refers to straight or branched monovalent hydrocarbyl groups having from
2 1o 6 carbon atoms, for example 2 to 3 carbon atoms and having at least 1 ot from 1 to 2 sites
of acetylenic (-C=C-) unsaturation. EBxamples of such alkynyl groups include acetyleny!
(-C=CH), and propargyl (-CHzC=CH). Cx alkynyl refers to an alkyny! group having x number
of carbon atoms.

[8097] “Alkoxy” refers to the group ~O-alkyl wherein alkyl is defined herein. Alkoxy includes,
by way of example, methoxy, ethoxy, #-propoxy, isopropoxy, #-butoxy, #~butoxy, sec-butoxy,
and #-pentoxy.

[06098] “Aryl” refers to a monovalent aromatic carboceyclic group of from 6 to 14 carbon atoros
having a single ring (e.g., phenyl (Ph)) or multiple condensed rings (e.g., naphthyl or anthryl)
which condensed rings may or may not be aromatic (e.g, 2-benzoxazolinone,
24H-1 4-benzoxazin-3(4H}-one-7-yl, and the like) provided that the point of attachment is at an
aromatic carbon atom. Examplary aryl groups include phenyl and naphthyl. A divalent aryl
group is referred to herein as “arylene” A divalent phenyl group is referred to herein as
“phenyiene”.

{00991 “Cyano” refers to the group ~-C=N.

{0188} “Cycloalkyl" refers to saturated or unsaturated but nonaromatic cyclic alkyl groups of,
for example,from 3 to 10 carbon atoms, from 3 to 8 carbon atoms, orfrom 3 to 6 carbon atoms,
having single or multiple cyclic rings including fused, bridged, and spiro ring svstems. Cy
cycloalkyl refers to a cycloalkyl group having x sursber of ring carbon atoms. Examples of
suitable cycloalkyl groups include, for instance, adamantyl, cyclopropyl, cyclobutyl,
cyclopentyl, and cyclooctyl. One or more the rings can be aryl, heteroaryl, or heterocyclic
provided that the point of attachment is through the non-aromatic, non-heterocyclic ring
saturated carboeyclic ring. "Substituted cycloalkyl” refers to a cycloalkyl group having from
Tio 5 or 1 to3 substituents selected from the group consisting of oxo, thione, alkyl, substituted
alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, alkoxy, substituted alkoxy,
acyl, acvlamino, acyloxy, amino, substituted amino, aminccarbonyl, aminothiocarbonyl,
aminocarbonylamine,  aminothiocarbonylamino,  aminocarbonyloxy,  aminosulfonyl,

aminosulfonyloxy, aminosulfonylamine, amidino, aryl, substituted aryl, aryloxy, substituted
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aryloxy, arylthio, substituted arylthio, carboxyl, carboxyl ester, {carboxyl esterjamino,
{carboxyl esterjoxy, cyano, cycloalkyl, substituted cycloalkyl, cycloalkyloxy, substituted
cycloalkyloxy, cycloatkylihio, substituted cycloalkylthio, guanidine, substituted guanidino,
halo, hydroxy, heteroaryl, substituted hetercaryl, hetercaryloxy, substituted heteroaryloxy,
heteroaryithio,  substituted  heteroarylthio, heterocychic,  substituted  heterocyclic,
heterocyclyloxy, substituted heterocvelyloxy, heterocyclylthio, substituted heterocyclylthio,
nitro, SOsH, substituted sulfonyl, sulfonyloxy, thicacyl, thiol, alkylthio, and substituted
alkylthio, wherein said substituents are defined herein.

{6101} “Halo” or “halogen” refers to fluoro, chlore, bromo and iodo and in some embodiments
is thioro or chloro.

{6102} “Hydroxy” or “hydroxyl” refers to the group -OH.

{8193} “Heteroaryl” refers to an aromatic group of from 1 to 10 carbon atoms and 1 t0 4
heteroatoms selected from the group consisting of oxygen, nitrogen and sulfur within the ring,
Such beteroaryl groups can have a single ting (e.g., pyridioyl or furyl) or multiple condensed
rings {e.g., indelizinyl or benzothienyl) wherein the condensed rings may or may not be
aromatic and/or contain a heteroatom provided that the point of attachment is through an atom
of the aromatic hetercaryl group. In one embodiment, the nitrogen and/or the sulfur ring
atom{s) of the heteroaryl group are optionally oxidized to provide for the N-oxide (N—QO),
sulfinyl, or sulfonyl moieties. Exemplary heteroarvis include § or ¢ membered heteroaryls
such as pyridinyl, pvrrolyl, thiophenyl, and furanyl. Other exemplary heteroaryls include 9 or
10 membered heteroaryls, such as indolyl, gquinolinyl, quinclonyl, isoquinclinyl, and
isoquinolonyl. A divalent heteroaryl group is referred to herein as “heteroaryviene.”

[0184] “Heterocycle” or “heterocyclic” or “heterocycloalkyl” or “heterccyclyl” refers to a
saturated or partially saturated, but not aromatic, group having from 1 to 10 ring carbon atoms,
from 1 to 8 carbon atoms, and from 1 1o 6 carbon atoms, from 1 to 4 ring hetercatoms, from 1
to 3 hetercatoms, and from 1 to 2 heteroatoms selected from the group consisting of nitrogen,
sutfur, or oxygen. Cq heterocycloalkyl refers to a heterocycloalkyl group having x number of
ring atoms including the ring hetercatoms. Heterocycle encompasses single ring or multiple
condensed rings, including fused bridged and spiro ring systems. In fused ring systems, one
or more the rings can be cycloalkyl, aryl or heteroaryl provided that the point of attachment is
through the non-aromatic ring. In one embodiment, the nitrogen and/or sulfur atom{s) of the
heterocyclic group are optionally oxidized to provide for the N-oxide, sulfinvl, sulfonyl

moieties. A divalent heterocyclyl group is referred to herein as “heterocyclene”
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[6195] Examples of heterocycly! and heteroaryl include, but are not limited to, azetidinyl,
pyrrolyl, imidazolyl, pyrazolyl, pyridyl, pyrazyl, pyrimidyl, pyrnidazyl, indolizyl, isoindolyl,
indolyl, dibydroindolyl, indazolyl, purinvl, quinolizinyl, isoquinolinyl, quinolinvi,
phthalazinyl, naphthylpyridinyi, quinoxalinyl, quinazolinyl, cinnolinyl, pteridinyl, carbazolyl,
carbolinyl, phenanthudinyl, acridinyl, phenanthrolinyl, iscthiazolyl, phenazinyl, isoxazolyl,
phenoxazinyl, phenothiazinyl, imidazolidinyl, imidazolinyl, piperidinvl, piperazinyl, indolinyl,
phthalimidyl, 1.2,3,4-tetrahydroisoquinolinyl, 4,5,6,7-tetrabydrobenzolblihiophenyl,
thiazelyl, thiazolidinyl, thiophenyl, benzo[blthiophenyl, morpholinyl, thiomorpheliny] (also
referred to as thiamorpholinyl), 1,1-dioxothiomorpholinyl, piperidinyl, pyrrolidinyl, and
tetrahydrofuranyl.

{8106} “Oxo” refers to the atom (=0} or (O).

{8187] The terms “optional” or “optionally” as used throughout the specification means that
the subseqguently described event or circumstance may but need not occur, and that the
description includes instances where the event or circumstance occurs and instances in which
it does not. For example, “the nitrogen atom 15 optionally oxidized to provide for the N-oxide
{(N—0) moiety” means that the nitrogen atom may but need not be oxidized, and the
description includes situations where the nitrogen atom is not oxidized and situations where
the nitrogen atom is oxidized.

{6108 The dosage amount of a compound as described herein is determined based on the free
acid or free base of a compound, as appropriate.

{8199} Provided herein are compositions and methods for treating obesity and/or related
comorbidities. The methods comprise administering to the patient a glucagon-like peptide-1
receptors (GLP-1R) agonist and a thyroid hormone receptor beta (THRP) agonist, as described
herein. In some embodiments, provided herein is a method of treating a cardiometabolic disease
in a subject {e.g., a human patient) in need thereof, comprising administering to the subject a
therapeutically effective amount of a compound described herein, or a pharmaceutically
acceptable salt thereof

GLP-{R 4gonists

{6110} Suitable GLP-1R agonists that can be used in accordance with the combinations and/or
methods described herein include, but are not limited to orforglipron, danuglipron, liraglutide,
exenatide, dulaglutide, albiglutide, lixisenatide, tirzepatide, orforglipron, or semaglutide, or a
pharmaceutically acceptable salt of the GLP-IR agonist, or a pharmaceutically acceptable
solvates of either the GLP-1R agonist or the salt of the GLP-IR agonist. Suitable GLP-IR

agonists that can be used in accordance with the combinations and/or methods described herein
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also include danuglipron tromethamine, SAL-0112, exenatide biobetter, E-2HSA, ECC-5004,
dapiglutide, HDM-1002, AZD-9530, BGM-0504, VK2735, AMG-133, HL-08, HZ-010,
exenatide SR, DD-01, CT-388, CT-868, {T-996, GL-0034, GMA-105, GMA-1006, GLP-06,
SCO-094, CagriSema, amyeretin {e.g., oral amycretin}, 2T-002, DR-10624, DR-10627,
retatrutide, NIN-6177, NN-9490, NN-9847, NN-9904, efocipegtrutide, GSBR-1290, HB-1085,
4P-004, HM1521 1, survodutide, froniglutide, efinopegdutide, PF-06954522, YH-25724, YN-
012, YN-015, mazdutide, MDR-00T, KN-056, MWN-101, emvidutide ALT-801, AP-026,
PEG-loxenatide, PEGylated exenatide, ITCA 650, XW-004, XW-014, or efpeglenatide, or a
pharmaceutically acceptable salt of the GLP-IR agonist, or a pharmaceutically acceptable
sotvates of either the GLLP-1R agonist or the salt of the GLP-1R agonist.

{6111} Suitable GLP-1R agonists that can be used in accordance with the combinations and/or
methods described herein are also described in, eg, PCT Pub. Nos. W0O/2023/049518,
WO/2022/040600, WO/2023/076237,  WO/2023/164050, PCT Application Nos.
PCT/US2022/047687, PCT/US2023/013700, PCT/US2024/022311, or US Provisional
Application No. 63/492,895 incorporated herein by reference.

8112} In some emwbodiments, the GLP-1R agonist is a compound of Formula (I-1)

(1)

or a pharmaceutically acceptable salt thereof, wherein:

XisNor CH;

Y is N or CRY;

nis 0 or 1;

R is hydrogen;

R'is -C1-Ce alkylene-R7;

R*is hydrogen, oxo, or Ci-Cs alkyl;

R"is hydrogen, oxo, or C1-Cs atkyl and R* is hydrogen, OH, or C1-Cs alkyl;

or R* and R are taken together with the carbon atoms to which they are attached to
form Cs3-Cs cycloalkyl optionally substituted by halo or C1-Cs alkyl;

R” is 5-membered heterocyclyl or S-membered heteroaryl, each of which comprises 1,

2, or 3 heteroatoms independently selected from O, N, and S, wherein at least one heteroatom
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of R is 8, and further wherein R’ is optionally substituted by halo, -O-Crs alkyl, Cie alkyi,
Crog alkenyl, or Ci-Cs haloalkyl;

Ring A is 5~ to 12-membered heterocyclene or 5- to 12-membered hetercaryiene, each
of which is independently optionally substituted by halo, CN, C3-Ce cycloalkyl, or C1-Cs
alky! optionally substituted by halo or OH,

Lisabond, -O-, Ci-Cs atkylene, *-0-C1-Ce alkylene-** *.C1-Ce alkylene-0-%¥ or
*-NRS-C1-Cs alkylene-** wherein

* represents the point of attachment to ring A and ** represents the point of
attachment to ring B;

when L is *-0-C1-Ce alkylene-**, the Ci-Cs alkylene of L is optionally substituted by
R*, wherein each R" is independently Ci-Cs alkyl or halo, or two R" are taken together with
the carbon atom or atorss to which they are attached to form Cs-Ce cycloalky! or 3- t0 6-
membered heterocyclyl; and

when L is Ci-Ce alkylene, the Ci-Cs atkylene is optionally substituted by R™, wherein
each R™ is independently halo, OH, oxo, or C1-Cs alkyl, or two R' are taken together with
the carbon atom or atoras to which they are attached to form C3-Cs cycloalkyl or 3- 1o 6-
membered heterocyclyl;

R®is hydrogen or C1-Cs alkyl; and

Ring B is C3-Cro eycloalkyl, Ce-Cia aryl, 4- to 12-membered heterocyclyl, or 5- to 12-
membered heteroaryl, each of which is independently optionally substituted by one to three
substituents independently selected from the group consisting of halo, CN, oxo, C1-Ce alkyl,
Ci-Cs haloalkyl, -COCHs;, —CONHz, —S(0%CHs, and phenyl.

[0113] In some embodiments, the GLE-1R agonist is a compound of Formula {I-1a)

wherein R” is hydrogen, chloro, brome, fluore, methyl, or vinyl; and
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(1-2)
or a stereoisomer, fautomer, or a pharmaceutically acceptable salt of any of the foregoing,
wherein:
XisNor CH;

Y is N or CRY, wherein R is hydrogen, OH or C1-Cs alkyl;
nisOori;
R is hydrogen;
Uis -Ci-Co alkylene-R°, wherein R’ is 3- to 6-membered heterocyclyl or S- to 6-membered

heteroaryl, each of which is independently optionally substituted by Ci-Cs alkyl, or

R is taken together with R and the intervening atoms to form a Ring C, wherein Ring
Cis a 5-to 7T-membered heterocyclyl optionally substituted by €1-Ce alkyl;
R2 and R” are independently hydrogen, oxo, or C1-Cs alkyl, wherein when Y is CR?, R* and
R* are optionally taken together with the carbon atoms to which they are attached to form Cs-
Cs cycloalkyl;
Ring A is 5- to 12-membered heterocyclene or 5- to 12-membered heteroarylene, each of
which is independently optionally substituted by halo, CN, C3-Cs cycloalkyi, or Ci-Cs alkyl
optionally substituted by halo or OH;
L is a bond, -0O-, C1-Cs alkylene, ¥-0-Ci-Cs alkylene-**, *-C;-Cs alkylene-O-*¥ or *—
NRS-C1-Ce alkylene-** wherein

* represents the point of attachment to ring A and ** represents the point of

attachment to ring B,

&
-3
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when L is *-0-Ci-Ce alkylene-** | the Ci-Cs alkylene is optionally substituted by RY,
wherein:

each R' is independently C1-Cs alkyl or halo, or
two R* are taken together with the carbon atom or atoms to which they are attached to form
C3-Cs cycloalkyl or 3- to 6-membered heterocyclyl,

when L is C1-Ce alkylene, the Ci-Cs alkylene is optionally substituted by RM,
wherein:

each R is independently halo, OH, or C1-Ce alkyl; or

two R* are taken together with the carbon atom or atoms to which they are attached to form
C5-Ce cycloalkyl or 3- to 6-membered heterocyclyl; and

R®is hydrogen or C1-Ce alkyi; and
Ring B is C3-Cio eycloalkyl, Ce-Cia aryl, 4- to 12-membered heterocyclyl, or 5-to 12-
membered hetercaryl, each of which is independently optionally substituted by one to three
substituents independently selected from the group consisting of halo, CN, oxo, C1-Cs alkyl,
C1-Cs haloalkyl, ~COCHs, -CONHz, -8(0)CHs, and phenyl,
with the proviso that

when R is -(1-Ce alkylene-R°, wherein R’ is 3- to 6-membered heterocyclyl or 3- to
6-membered heteroaryl, each of which is optionally substituted by C1-Co alkyl, Y is N or CH,
nis 1, R? and R are independently hydrogen or C1-Ce alkyl, ring A is 6-membered heteroaryl
optionally substituted one or two substituents each independently selected from the group
consisting of ¥, Cl and CN;, and L is *-OCHz-**, then ring B is not pheayl optionally
substituted by one or two substituents each independently selected from the group consisting
of haio, CN, and {1~Ce alkyl;

when R' is -C1-Cs alkylene-R>, wherein R’ is 3- to 6-membered heterocyclyl or 3- to

t-membered heteroaryl, each of which is optionally substituted by C1~Ce alkyi, Y 18 N or CH,

(@]
T
oy QR

nis 1, R? and R? are independently hydrogen or C1-Ce alkyl, ring A is  waw
wherein (3 is H or CHs, and L. is a bond, then ring B is neither phenyl or pyridinyl, each of
which is optionally substituted by one or two substituents each independently selected from
the group couosisting of halo, ON, and C1-Ce alkyl; and

when R' is -C1-Cs alkylene-R®, wherein R’ is 4-membered heterocyclyl or 5-
membered heteroaryl, each of which is optionally substituted by C1-Cs alkyl, Xis N, Yis N

or CH, nis 1, and R? and R” are independently hydrogen or oxo, then ring B is not
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% 7 . In some such embodiments of Formula (I-2), Ring B is C3-Cio cycloalkyl, Cs-
Cia aryl, 4- to 12-membered heterocyclyl, or 5- to 12-membered heteroaryl, each of which is
independently optionally substituted by one to three substituents independently selected from
the group consisting of halo, UN, oxo, Ci-Cs alkyl, ~COCHs, ~CONHz, ~S{0)CH3, and
phenyl. In some such embodiments of Formula (I-2}, when L is *~0-C1-Cs alkylene-** the
C1-Cs alkylene is optionally substituted by R*, wherein each R" is independently C1-Ce alkyl,
or two R are taken together with the carbon atom or atoms to which they are attached to
form C3-Cs cycloalkyl or 3~ o 6-membered heterocyelyl. In some such embodiments of
Formuia (I-2), when L is Ci1-Cs alkylene, the Ci-Cs alkylene is unsubstituted.

{8115} In some embodiments, the GLP-1R agonist is a compound of Formula (1-3)

R‘l
i

or a pharmaceutically acceptable salt thereof, wherein:

X is N or CH;

Yis N or CR*

nisOor i,

R is hvdrogen;

R'is -C1-Cs alkylene-R;

R? is hydrogen, oxo, or C1-Cs alkyl:

R} is hydrogen, oxo, or Ci1-Cs alkyl and R* is hydrogen, OH or C1-Ce alkyl,

or R? and R* are taken together with the carbon atoms to which they are attached to forn C3-
Ce cycloalky! optionally substituted by halo or Ci-Cs alkyl;

R’ is 3- to 6-membered heterocyclyl or S- to 6-membered heteroaryl, wherein the 3~ to 6-
membered heterocyclyl or 5- to 6-membered heteroary! of R’ is independently optionally

substituted by halo, Ci-Ce alkyl, Ci-Cs alkoxy, C1-Cs alkenyl, or C1-Co haloalkyl;
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7 O
N’l% / HN*‘N NH
o i |
N ’( P /[/EO
-t W Y0 ‘!z?_ N % ™0
R’ is selected from the group consisting of , , * ,
]
O
-4 I
{ONH
%/Lo‘ /w: S%
S X 4 L and et

or R is -C{ONH-R®, wherein R® is hydrogen, -OH, -S(Op-Ci-Cs alkyl, or -Ci-Cs alkyl
optionally substituted by halo,

Ring A is 5- to 12-membered heterocyclene, 5- to 12-membered hetercarylene, or Ce-Cis
arylene, each of which is independently optionally substituted by halo, oxo, -CN, C3-Cs
cycloalkyl, or C1-Ce alky! optionally substituted by hale or OH;

L isabond, -O-, C1-Cs alkylene, *-0-Ci-Cs alkylene-** *-C1-Cs alkylene-O-** or *.NR®-C

Co alkvlene-**, wherein:

* represents the point of attachment to ring A and ** represents the point of attachment to ring
B;

when L is *-0-C1-Cs allylene-** | the C1-Cs alkylene is optionally substituted by R", wherein
each R¥ is independently Ci-Cs alkyl or halo, or two R" are taken together with the carbon
atom or atoms to which they are attached to form (3-Ce cycloalkyl or 3- to 6-membered
heterocyclyl; and

when L is Ci-Cs alkylene, the Ci-Cs alkylene is optionally substituted by R™, wherein each
R™ is independently halo, OH, oxo, or Ci-Cs alkyl, or two R are taken together with the
carbon atom or atoms to which they are attached to form Cs-Cs eycloalkyl or 3- to 6-membered
heterocyclyl;

R®is hydrogen or C1-Cs allyl; and

Ring B is C3-Cio cycloalkyl, Ce-Cra aryl, 4- to 12-membered heterocyclyl, or 5- to 12-
membered heteroaryl, each of which is independently optionally substituted by one to three
substituents independently selected from the group consisting of halo, UN, oxo, C1-Cs alkyl,
Ci-Cs haloalkyl, -C{OYCH;3, -C(OYNHa, -5(0).CHas, cyclopropyl, and phenyl,

with the proviso that:
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f\l?
when R is ~-C(OINH-R® R is ,Xis N, YisCH, nis 1, R* and R are each hvdrogen,
F CN

So

10116] In some embodiments, the GLP-1R agonist is a compound of Formula (I-4)

ring A is 6~-membered heteroaryi, and L s *-OCH:z-**, then ting B i3 vot

R1
RH

N
T2 &

2 >n
) E”%L@

or a pharmaceutically acceptable salt, wherein:

{1-4),

N..

Fac"‘(ZN Mo ¢
R' s -C(OYOH or H
X is N or CR*, wherein R is hydrogen, OH or Ci-Cs alkyl;
Y ts N or CRY, wherein RY is hydrogen, OH or U1-Ce alkyl;
nisOori;
(3 is selected from the group cousisting of “C(RMR®)-, -0-, -N(R”)-, and -S-, wherein
R’ and R® are independently hydrogen, halogen, or C1-Ce alkyl; and
R’ is hydrogen or C1-Cs alkyl;
R'is optionally substitated -Ci-Ce alkyl or -Ci-Ce alkylene-R®, wherein R® is (3-Cs cycloalkyl,
3-to 6-membered heterocyelyl, or 5- to 6-membered heteroaryl, each of which is independently
optionally substituted by one to three substituents independently selected from the group
consisting of halo, oxo, CN, C1-Cs alkyl, C3-Cs cycloatkyl, and —-0C1-Cs alkyl, wherein each
Ci-Cs alkyl, C5-Ce cycloalkyl, and ~0OC:-Ce alkyl substituent is independently optionally
substituted by halo or CN;
R? and R’ are taken together with the carbon atoms to which they are attached to form an
optionally substituted C3-Ca cycloalkyl ring; or
R2 and R*, when present, are taken together with the carbon atoms to which they are attached
to form an optionally substituted Ca-Cs cycloalkyl ring, and R* is hydrogen, oxo, or C1-Ce
alkyl;
mis 0, 1,2 or3;

R*is oxo or C1-Cs alkyl;
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Ring A is Cs-Ciq arvlene, 5- to 12-membered heterocyclene or 5- to 12Z-membered
heteroarylene, each of which is independently optionally substituted by halo, OH, ON, C5-C¢
cycloalkyl, or C1-Cs alkyl optionally substituted by halo or OH;
Lisabond, -0-, C1-Ce alkylene, *-0-C1-Cs alkylene-** *.(C1-Ce alkylene-0-** or *-NR®-C:-
Co alkylene-**, wherein * represents the point of attachment to ring A and ** represents the
point of attachment to ring B, and wherein:

when L is Ci-Ce alkylene, *-0-Ci1-Cs alkylene-**, *-C1-Cs alkylene-O-**, or *—
NR®-C1-Cs alkylene-**_ L is optionally substituted by one to three R substituents, wherein
each R" is independently halo, OH, or C1-Cs alkyl; or two R are taken together with the carbon
atom or atoms to which they are attached to form C3-Us cycloalkyl or 3~ to 6-membered
heterocyelyl;
RS, when present, is hydrogen or Ci-Ce alkyl; and
Ring B is C3-Cio cycloalkyl, Ce-Cis aryl, 4- to 12-membered heterocyclyl, or - to 12-
membered heteroaryl, each of which is independently optionally substituted by one to three
substituents independently selected from the group consisting of halo, CN, oxo, Ci-Ce alkyl
optionally substituted by halo or CN, -OC:-Ce alkyl optionally substituted by halo or N, -
COCH3, ~CONHz, —-8(C1CHs, and phenyl optionally substituted by halo or CN.
[0117] In some embodiments, the GLP-1R agonist 13 a compound of Formula (F¥):

RE

>
R?B X3
X

LB
C TR

(1)
or a pharmaceutically acceptable salt thereof, wherein:

X*is CRCor N

X%is CR* or N;

R'is -Cue haloalkyl, halogen, -O-X* or -NR®R® or R' and R*, together with the atoms
to which they are attached, combive to form a 5- or 6~-membered heterocyclyl;

X* is hydrogen, Ci.s alkyl, Cis heteroalkyl, Ci.s haloalkyl, -(Cie alkylene)-{Cs.io
cycloalkyl), or —(Cre alkylene)-(3- to 8-membered heterocyclyl), 3- to 8-membered
heterocyclyl, (CH2CH2-O -5-CH, - CHo-CH{-OCH:3)-CH2-Oh-5-CHs, Caaw cycloalkyl, or Cs.

10 aryl, wherein the alkyl, heteroalkyl, alkylene, or haloalkyl group is optionally substituted
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with one or more deuterium, Cis alkoxy, hydroxyl, -CN, or oxo, and the cycloalkyl,
heterocyelyl, or aryl group is optionally substituted with one or more halogen, Cis alkoxy, or
-CN;

R® is hydrogen, halogen, or -O-R’;

wherein R7 and RZ, together with the atoms to which they are attached, combine

to form a 6-membered heterocyclyl;

R? and R each independently are selected from hydrogen, Cie alkyl, or -8(02-Cis
alkyl, or R® and R’ together with the atoms to which they are attached, combine to form a 6-
mernbered heterocycyl; wherein the Cio alkyl is optionally substituted by one or more oxo;

nis0,1,2,3, 4.5, 0r6;

R?is:

hydrogen;

Ci.s alky] optionally substituted with deuterium;

Ci haloalkyl;

{(-Ci-6 alkyl;

-CN;

a Ca.o cycloalkyl optionally substituted with one or more -CN, Cis haloalkyl, or Cis
alkyl optionally substituted with one or more -CN;

a 4 or 5-membered heterocyelyl comprising at least one oxygen or at least one sulfur
atom, wherein the 4- or S-membered heterocyclyl is optionally substituted with one or more

HN\
o0X0, \f"“) or Ci¢ alkyl;

a S-merbered heteroaryl, comprising | or 2 heteroatoms independently selected from
N, and S, wherein at least one heteroatom of R*is §; or

R* and R, together with the atoms to which they are attached, combine to form a 5- or
o~-membered heterocyclyl;

R*is halogen, hydrogen, -C{O)OH, or -O-R5,

wherein R® and R, together with the atorus to which they are attached, combine
to form a O-membered heterocyclyl;

RY is hydrogen, ~-C{OYOH,-C(OMNRNZRMZ  _C(OINRIS(ORR? | (Crs alkynylene)-
C{OYOH, ~(Cis alkylene)-C{OYOH, -NRM(Cis alkylene}-C(O)OH, 5-10 membered
heteroaryl or 5~ to 10-membered heterocyclyl optionally substituted with one or more oxo, Ci-
¢ alkyl or Cie haloalkyi;

R™ and RN'? independently are H or Cues atkyl;

o3
(SN
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R? R¥ R?
L ,><\J: m{i{j\g
X is KO or -

wherein R* and R* independently are H, D or Cis alkyl, wherein the Cie alkyl is
optionally substituted with detuerinm;

Ring A is

*

*f\N’/\W ’xﬁ\xsf\j ss\\N
i>/xz\s§ ‘\\/XZ\SQ Q\e_«

one or more halo or Cie alkyl, or d~membered heteroarylene optionally substituted with one or

. phenylene optionally substituted with

more halo or Ci.e alkyl;
wherein * indicates attachment to X,
X is CRY or N, and
X2is CRY or N

L7 isabond or -O-;

Ring B is a2 Cewo arvliene, a 5-10 membered heteroarylene, or a 3-10 membered
heterocycylene, wherein the Cei0 arylene, 5-10 membered heteroarylene, or 3-10 membered
heterocyclene is optionally substituted with one or more oxo, Cie altkyl, Cie alkoxy, or
halogen;

L is a bond, *-(Cie alkylene}-, *-NR"+{C 1.6 alkylene)-, *-0-(Ci alkylene}-, or *~{(C1.
s alkylene}-0O-, wherein * indicates attachment to Ring B and the Ci¢ alkylene is optionally
substituted with deuterium;

wherein RV is H or Cre atkyl; and

Ring C s

a 6-membered aryl optionally substituted with one or more Ca.ao cycloalkyl, Cig alkyl,
C1-6 haloalkyl, 3-10 membered heterccyelyl, halogen, Cis alkoxy, Cre haloaltkoxy, -CN, Ca.re
cycloalkyl, or -C{ONR’z;

wherein R is H or Cie alkyl
a 6-membered hetercaryl comprising a nitrogen atom optionally substituted with one

or more halogen, -CN, Cie haloalkyl, -0-Cis alkyl, Ciao cycloalkyl, -C(E=0-{Cao
) N- N-d . N
S =~

cloalkyl}, s F ,or N

a bicylic 9- or 10-membered heteroaryl or heterocyelyl optionally substituted with one

cy L or

or more Crs alkyl, halogen, ~CN, or oxo.
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[6118] In some embodiments, the GLP-1R agonist is a compound of Formula (I**}.

RZ
{Hn
R12 XS
S 1
X5 P (\%X
) Adel'( B
R? R—y

-©

")
or a pharmaceutically acceptable salt thereof, wherein:
X*is CRO or N;
Xis CR*or N;

R!1is -Cis haloaikyi, halogen, -O-X* or -NR®R®, or R! and R?, together with the
atoms to which they are attached, combine to form a 6-membered heterocycivl;

X*is hydrogen, Ci.s alkyl, Cis heteroalkyl, Cis haloalkyl, {(Ci.s alkylene)-(Cz0
cycioalkyl), or «{Crs alkylene}-(3- to &-membered heterocyclyl), 3- to B-membered
heterocyelyl, -(CH2CH-Ohs-CHs, or (CHo-CH{-OCH:3)-CH2-O)-s-CHs, wherein the alkyl,
heteroalkyl, atkylene, or haloalky! group is optionally substituted with one or more
deuterium, Cre alkoxy, hydroxyl, -CN, or oxo, and the cycloalkyl or heterocyclyl group is
optionally substituted with oue or more halogen or -CN;

R® is hydrogen, halogen, or -O-R”;

wherein R7 and R?, together with the atoms to which they are attached,
combine to form a 6-membered heterocyclyl;

R® and R each independently are selected from hydrogen, Cie alkyl, or -S{On-Cis
alkyl, or R® and R”, together with the atoms to which they are attached, combine to form a 6-
membered heterocyelyl; wherein the Crs alkyl 15 optionally substituted by one or more oxo;

nis0,1,2,3,4,5 016

R*is:

hydrogen;

Ci-s alky! optionally substituted with deuterium;

C1-6 haloalkyl;

~{O)-Crs alkyl;

-CN;

a Csao cycloalkyl optionally substituted with one or more -CN, Ci.¢ haloalkyl,

or Ci-6 alkyl optionally substituted with one or more -CN;

(%)
v
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a4 or S-membered heterocyclyl comprising at least one oxygen or at least one
sulfur atom, wherein the 4- or S-membered heterocyclyl is optionally substituted with
HN

A )
one or more 0xo, ¥, or Crs alkyl

a S-membered heteroaryl, comprising 1 or 2 hetercatoms independently
selected from N, and S, wherein at least one heteroatom of R*is §; or

R? and R7, together with the atoms to which they are attached, combine to
form a 5- or G-membered heterocyclyl;
R*is hydrogen, -C{Q)YOH, or -O-RE,

wherein R® and R', together with the atoms to which they are attached,

combine to form a 6-membered heterocyclyl;

R is hydrogen, -C{OYOH or 5-10 membered heteroaryl optionally substituted with

one or more oxo, Cr.s alkyl or Cis haloalkyl;

3
R

i /L‘\J "%{:N\Ss‘
Xlis & ¥ or ,
wherein R is H or Ci6 alkyl;
Ring A is

" & N
e, T, O
\sA -~ \Sss 7 353

one or more halo or Cie alkyl, or 6-membered heteroaryl optionally substituted with one or

, phenylene opticnally substituted with

more halo or Cie alkyl;
wherein * indicates attachment to X,
X isCR3 or N, and
X is CRY or N;

L7 is a bond or -G-;

Ring B is a Cs0 arviene, a 5-10 membered heteroarylene, or a 3-10 membered
heterocyclene, wherein the Ce.10 arylene, 5-10 membered heteroarylene, or 3-10 membered
heterocyclene is optionally substituted with one or more oxg, Cis atkyl, Crs alkoxy, or
halogen;

L is a bond, *~(Cis alkylene)-, *-NR"-{C1.¢ alkylene)-, *-0-(Cis alkylene)-, or *{C1.
¢ alkylene)}-O-, wherein * indicates attachment to Ring B and the Cus alkylene is optionally
substituted with deuterium;

wherein R" is H or Ci¢ alkyl; and
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Ring C is:
a G-membered aryl optionally substituted with one or more Cis alkyl, Cis haloalkyl,
3-10 membered heterocyclyi, halogen, Cis alkkoxy, Ci-e haloalkoxy, -CN, Cs.10 cycloalkyl, or
SC{ONR
wherein R is H or Cr.e alkyl
a O-membered heteroaryl comprising a nitrogen atom optionally substituted with one

or more halogen, -CN, Crs haloalkyl, -3-Ci¢ alkyl, Cs.10 cycloalkyl, ~-C=0)~(Cs10
n-of % N-of % noof

....... 4 el el

e e

cycloalkyl}, , Of Lor
a bicylic 9- or 10-membered heteroaryl optionally substituted with one or more Cis alkyl,
halogen, or oxo.

{8119} In some embodiments, the GLP-1R agonist is a compound of Formula I¥:

RZ
o D
o KN
i />_ X1

(%)
or a pharmaceutically acceptable salt thereof, wherein:

X'isCROor N;

X%t CR or N

Ris -Cie haloalkyl, -0-X* or -NR*R’ or R’ and R together with the atoms to which
they are attached, combine to form a 6-membered heterccyelyl;

X* is hydrogen, Cis alkyl, Cis heteroalkyl, Cis haloalkyl, «(Cis alkylene)-(Cs10
cycloalkyl), or —(Cue alkylene}-(3- to 8-membered heterocyclyl), 3- to 8-membered
heterocyclyl, ~(CH2CHz-Oh-5-CH:, or «{CH2-CH-OCH;)-CH2-0)1-5-CHs, wherein the alkyl,
hetercalkyl, atkvlene, or haloalkyl group 1s optionally substituted with one or more deuterium,
hydroxyl, ~CN, or oxo, and the cycloalkyl or heterocycly! group is optionally substituted with
one or more halogen or -CN;

R®is hydrogen, halogen, or -O-R”;

wherein R” and R?, together with the atoms to which they are attached, combine

io form a 6-membered heterocyelyl;

o3
~3
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R® and R” each independently are selected from hydrogen, Crs alkyl, or -S{O)-Cis
alkyl, or R® and R®, together with the atoms to which they are attached, combine to form a 6-
membered heterocycyl; wherein the Cic alkyl is optionally substituted by one or more oxo;

nis0,1,2,3, 4,5 or6;

R? is:

hydrogen,

Cis alkyl;

Ci-6 haloalkyl;

~(0)-Cr6 alkeyl,

a Ca-1o cycloalkyl optionally substituted with one or more ~-CN, Ci haloalkyl, or Cis
alkyl optionally substituted with one or more -CN;

a 4 or 5-membered heterocyclyl comprising at least one oxygen or at least one sulfur
atom, wherein the 4- or S-membered heterocyclyl is optionally substituted with one or more

HN
0XQ, \;\‘“’ or Cie alkyl;
a S-membered heteroaryl, comprising 1 or 2 heteroatoms independently selected from
N, and 8, wherein at [east one heteroatom of R% is S, or
R? and R’, together with the atoms to which they are attached, combine to form a 5- or
6-membered heterocyclyl,
R*is hydrogen or -O-R¥,
wherein R® and R, together with the atoms to which they are attached, combine
io form a 6-membered heterocyclyl;
R? R3
s {
X'is ‘11“/\\*“5‘; or & ¥ ,
wherein R is H or Cre alkyl;

Ring A is

. N #
b’ K ¥ Zy

or more halo or Cis alkyl, or 6-membered hetercarylene optionally substituted with one or

, phenylene optionally substituted with one

more halo or Cre alkyl;
wherein * indicates attachment to X,
X% is CR? or N, and
X2is CRY or N;
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L is a bond or -0-;

Ring B is a Ceio arylene, a 6-10 membered hetercarylene, or a 3-10 membered
heterocycylene, wherein the (esie arylene, 6-1C hetercarvliene, or 3-10 membered
heterocyclene is optionally substituted with one or more Ci altkyl, Cis alkoxy, or halogen;

L is a bond, *~CHz-, *-0-{Ci.s alkylene}-, or *~{Cis alkvlene)-0O-, wherein * indicates
attachment to Ring B and the Ci¢ alkylene is optionally substituted with deuterium, and

Ring C s

a 6-membered aryl optionally substituted with one or more Cis alkyl, 3-10 membered
heterocyclyl, halogen, -OCHs, -CN, or Csae cycloalkyl;

a G-membered heteroaryl comprising a nitrogen atom opticnally substituted with one
N-of
§ </

or more halogen, -CN, -0-Ci¢ alkyl, Cs.i0 cycloalkyl, ~-C(=0)-(Cs.10 cycloalkyl),
N-of N-of
—{ =
, Or N or
a bicylic 9- or 10-membered hetercaryl comprising two nitrogen atoms optionally
substituted with one or more Cis alkyl, or oxo.

[0128] In some embodiments, the compound of Formula (1%) 18 of Formula (IM):

)

or a pharmaceutically acceptable salt thereof, wherein:

Xis CHor N:

R'is -Ci.s haloalky! or -0-X*

wherein X is hydrogen, Cis alkyl, Cis heteroalkyl, Ci.s haloalkyl, {Cis alkylene)-
(Ca1o cycloalkyl), -(Cis alkylene)-(3- to 8-membered heterocyclyl), 3- to 8-membered
heterocyclyl, (CHCH-Ohs-CHs, or —(CHz-CH(-OCH3)-CHz-Ohs-CHa, wheretn the alkyl,
heteroalkyl, alkylene, or haloatky! group is optionally substituted with one or more -CN, and
the cycloalky] or heterocycelyi group is optienally substituted with one or more halogen or -CN;

nis0,1,2,3,4,5 016
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R?is hydrogen;

~{0)-Cic alkyl;

a Cz.o cyclealkyl optionally substituted with one or more -CN, Ci.s haloalkyi, or Cie
alkyl optionally substituted with one or more -CN;

a 4 or S-membered heterocyclyl corprising at least one oxygen or at least one sulfur
atom, wherein the 4- or S-membered heterocyclyl is optionally substituted with one or more

HN
3 .
oxo, 7, or Crealkyl; or

a S-membered hetercaryl, comprising 1 or 2 hetercatoms independently selected from
N, and S, wherein at least one hetercatom of R” is §;
=3 R3
N
X s =y or ¥
wherein R* is H or Ci6 alkyl;

Ring A'is

EAEN "s\N/\]
b,xfis_ va%‘\;'

ot

wherein ¥ indicates attachment to X, and

wherein X’ is CHor N;

Ring B is a 6-10 membered hetercarylene, or a 3-10 membered heterocycylene
optionally substituted with one or more Cis alkyl;

Lisabond or *-0~(C1s alkylene)-, wherein * indicates attachrent to Ring B;

Ring C is:

a 6-membered aryl optionally substituted with one or more halogen, -OCHa, -CN, or
Ca1o cycloalkyi;

a O-membered heteroaryl comprising a nitrogen atom optionally substituted with one
N-df

or more halogen, -CN, -0-Cie alkyl, Cao cycloalkyl, -C(=0)-(Ca.1o cycloatkyl), ,

L
-

a bicylic 9- or 10-membered heteroaryl comprising two nitrogen atoms optionally

substifuted with one or more Crs alkyl, or oxo.
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[¢121] In some embodiments, the GLP-1R agonist is a compound of Formula 177

R2

o 7\}3
X3
HQ)LW/ X R
X'
ol B-C)
A B

R .
()

or a pharmaceutically acceptable salt thereof, wherein:

X3 is CR%or N

X%is CR* or N

R'is -Crs haloalkyl, -0-X*, or -NR®R”, or R and RY, together with the atoms to which
they are attached, combine to form a 6-membered heterocyclyl;

wherein X* 1s hydrogen, Ci alkyl, Ci6 heteroalkyl, Cis haloalkyl, {(Cis alkylene)-
{Ca-1o cycloalkyl), or {Cis alkylene}-(3~ to 8-membered heterocyclyl), 3- to 8-membered
heterocyclyl, -(CH2CH2-O hos-CHs, or «{CHz-CH{-OCH3)}-CHz-0)1.5-CHs, wherein the alkyl,
heteroalkyl, alkylene, or haloalkyl group is optionally substituted with one or more deuterium,
hydroxyl, -CN, or oxo, and the cycloalkyl or heterocyelyl group 1s optionally substituted with
one or more halogen or -CN;

R® is hydrogen, halogen, or -O-R”;

wherein R7 and RZ, together with the atoms to which they are attached, combine

to form a 5- or 6-membered heterocyclyl;

R? and R” each independently are selected from hydrogen, Cis alkyl, or -5{(0-Cis
alkyl, or R® and R®, together with the atoms to which they are attached, combine to form a 6-
merubered heterocycyl; wherein the Cis alkyl is optionally substituted by one or more oxo;

nis®, 1,2,3,4, 5, or6;

R?is:

bydrogen;

Cre alkyl;

-{0)-Crs alleyl;

a Ca0 cycloalkyl optionally substituted with one or more -CN, Ci.e haloalkyl, or Cis

alkyl optionally substituted with one or more -CN;
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a 4 or S-membered heterocyclyl comprising at least one oxygen or at least one sulfur

atom, wherein the 4- or S-membered heterocyclyl is optionally substituted with one or more
HN

oX0, \:}’“, or Cie alkyl;

a S-mermbered hetercaryl, comprising 1 or 2 heteroatoms independently selected from
N, and S, wherein at least one heteroatom of R7is §; or

R? and R’, together with the atoms to which they are attached, combine to form a Cz
heterocyclyi;

R*is hydrogen or -O-R¥,

wherein R* and R', together with the atoros to which they are attached, combine

to form a 6-membered heterocyelyl;;

RS R3
|

X'is W“)\Sg or ‘K:N\’rg )
wherein R’ is H or Cys alkyl;
Ring A is

t &

s \N/\\' S )(5’\
2 2
¥>/X\5§ or X\f}
wherein * indicates attachment to X',
¥ is CHor N, and
X?is CH or N;
Ring B is a 6-10 membered heteroaryiene, or a 3-10 membered heterocyeylene
optionally substituted with one or more (e alkyl,
L is abond or *-0-(Ci¢ alkylene)-, wherein * indicates attachment to Ring B; and
Ring € is
a O-membered arvl optionally substituted with one or more halogen, -OCH;s, -CN, or
Cs-10 cycloalkyl,

a 6-membered heteroary! comprising a nitrogen atom optionally substituted with one
N-O

§ </
or more halogen, -CN, -0-Ci.¢ alkyl, Cs.10 cycloalkyl, -C(=0)-(Cs.10 cycloalkyl),
N NMO/
A
. N

, OF ,Or
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a bicylic 9~ or 10-membered heteroaryl comprising two nitrogen atoms optionally

substituted with one or more Ch.s alkyl, or oxo.

{8122} In some embodiments, the GEP-IR agonist is a compound of Formula (""" *):

%)
or a pharmacentically acceptable salt thereof, wherein:
X is CRY or N;
wherein R* is H, halogen, Cr.¢ alkyl, Ci.s haloalkoxy, -O-(CH2CH2-O)1.s-CH,
or Ci6 alkoxy;
X is CRY
R'is -C16 haloalkyl or -0-X*, or R' and R?, together with the atoms to which they are
attached, combine to form a 6-membered heterocyclyl;
wherein X* is hydrogen, Ci.s alkyl, Ci.s heteroatkyl, Cis haloalkyl, (Cis alkylene)-
{Cs-10 cycloalkyl}, or —(Ci¢ alkylene}-(3- to 8-membered heterocyclyl), 3- to 8-membered
heterocyclyl, {CH2CH2-0)1.5-CHa, or {CH-CH{-OCH3)}-CHa-0}1.5-CHs, wherein the alkyl,
hetercalkyl, alkylene, or haloalkyl group is optionally substituted with one or more deuterium,
halogen, or -CN, and the cycioalkyl or heterocyelyl group is optionally substituted with one or
more halogen or -CN;
nis0, 1,2, 3,4, 5 or6;
R%is:
hydrogen;
halogen;
branched Cs.¢ alkyl;
-{3)-Ci-s alkyl;
Ca10 cycloatkyl optionally substituted with one or more -CN, Ci.s haloalkyl, or Cie
alky! optionally substituted with one or more -CN;
atom, wherein the 4- or S-membered heterocyclyl is optionally substituted with one or more

HN\
OX0, \f‘“, or Ci6 alkyl; or

'
(F%]
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5-membered hetercaryl, comprising 1 or 2 heteroatoms independently selected from N,
and S, wherein at least one heteroatom of R is S; or
R? and R!, together with the atoms to which they are attached, combine to form a 6-
membered heterocyclyl;
R is hydrogen or -C{O}-OH;
R*is hydrogen, halogen, -C{0)-OH, or -O-R%,
wherein R® and R}, together with the atorns to which they are attached, combine
to form a 6-membered heterocyclyl;
R3 R3
§
Xiis Y or e ,
wherein R is H or Cs alkyl;

Ring A is

f\N’\ E \x5“\§
>, N
wherein * indicates attachment to X',
wherein X° is CHor N and
X* isCHorN;

Ring B is a 6-10 membered heteroaryiene, or a 3-10 membered heterocyeylene
optionally substituted with one or more (e alkyl,

L is abond or *-0-(Ci alkylene)-, wherein * indicates attachment to Ring B;

Ring C s

a O-membered arvl optionally substituted with one or more halogen, -OCH;s, -CN, or
Cs.10 cycloalkylh

a 6-membered heteroary! comprising a nitrogen atom optionally substituted with one

o]

or more halogen, -CN, -0-Ci.¢ alkyl, Cs.10 cycloalkyl, -C(=0)-(Cs.10 cycloalkyl),
MN— N—O/
o
. CN

, 01 ,or
a bicylic 9- or 10-membered heteroaryl comprising two nitrogen atoms optionally
substituted with ove or more Cis alkyl, or oxo.

[8123] In some embodiments, the GLP-1R agonist is a compound of Formula (1777}
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Q

xS
B

> ‘
I
Rl

-©®

HO 5
Rd

@)

or a pharmaceutically acceptable salt thereof, wherein:

X*is CR™ or N;

wherein R is H, halogen, Ci.s alkyl, Cis haloalkoxy, or Cis alkoxy;

R'is -Cis haloalkyl or -0-X*, or R! and R*, together with the atoms to which they are
attached, combine to form a O-membered heterocyclyl;

wherein X* is hydrogen, Ci¢ alkyl, Ci¢ heteroalkyl, Cis haloalkyl, (Cis alkylene)-
{Cs-10 cycloalkyl), or —~(Cie alkylene}-(3- to 8-membered heterocyclyl), 3~ to B-membered
heterocyelyl, (CH2CH2-O).5-CHs, or «(CH-CH{-OCH)-CH2-0)1.5-CHa, wherein the alkyl,
hetercalkyl, alkylene, or haloalkyl group ts optionally substituted with one or more deuterium,
-CN, and the cycloalkyl or heterocyelyl group is optionally substituted with one or more
halogen ot -CN;

nis0,1,2,3, 4,5 or6;

R?is:

hydrogen;

halogen,

Cae alkyl;

~{0}-Cic alkyl;

a Cs.10 cycloalky! optionally substituted with one or more -CN, Cis haloalky!, or Cie
alkyl optionally substituted with one or more -CN;

a 4 or S-membered heterocyclyl comprising at least one oxygen or at feast one sulfur
atom, wherein the 4- or S-membered heterocyclyl is optionally substituted with one or more

HN\
X0, b , or Cig alkyl;

a S-membered hetercaryl, comprising 1 or 2 hetercatoms independently selected from
N, and S, wherein at least one heteroatom of R is 8; or

R?* and R, together with the atoms to which they are attached, combine to form a 6-
merubered heterocyclyl;

R*is hydrogen or -0O-R¥,
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wherein R® and R, together with the atoms to which they are attached, combine
to form a 6-membered heterocyclyl;;
R® R?
| {
Xiis %‘{A\g or = \"’rr,
wherein R is H or Cre alkyl;

Ring A'is

) f\N/\\] N X5
X2 x2
> N
wherein * indicates attachment to X!,
wherein X7 is CH or N, and
X* isCHor N;

Ring B is a 6-10 membered heteroarylene, or a 3-10 merobered heterocycylene
optionally substituted with one or more Ci-s alkyl;

L is a bond or *-0-{C1.¢ alkylene)-, wherein * indicates attachment to Ring B;

Ring C is:

a 6-membered arvl optionally substituted with one or more halogen, -OCHs, -CN, or
Ca-10 cycloalkyl;

a 6-membered hetercaryl comprising a nitrogen atom optionally substituted with one

: é\!_o/
-

or more halogen, -CN, -0-Cis alkyl, Cs.o eycloaliyl, ~-C(=0)-(Caa0 cycloalloyl),
wd wd
= T
a bicylic 9- or 10-membered heteroaryl comprising two nifrogen atoms optionally
substifuted with one or more Ci.c alkyl, or oxo.
8124} In some embodiments of Formula (I'77), or a pharmaceutically acceptable salt thereot]
X isCHor N:
R'is -Cr.s haloalkyl or -0-X*, or R! and R*, together with the atoms to which they are
attached, combine to form a 6~-membered heterocyclyl;
wherein X* is hydrogen, Ci¢ alkyl, Ci6 heteroalkyl, Ci.s haloalkyl, -{(Ci.s alkylene}-
{Ca.10 cycloalkyl), or «(Cie alkylene}-(3- to 8-membered heterocyclyl), 3- to 8-membered

heterocyclyl, «(CH2CH2-Oh5-CHs, or —{(CHz-CH{-OCH}-CHz-0Oh-s-CHa, wheretn the alkyl,
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heteroalkyl, alkylene, or haloalky! group is optionally substituted with one or more deuterium,
-CN, and the cycloalkyl or heterocyclyl group is optionally substituted with one or more
halogen or -CN;

nis0,1,2,3, 4,5 or6;

R? is:

hydrogen,

Cas alkyl;

- 0)-Cr alkyl,

a Ca.10 cycloalkyl optionally substituted with one or more ~-CN, Cis haloalkyl, or Cie
alkyl optionally substituted with one or more ~-CN;

a 4 or S-membered heterocyclyl comprising at least one oxygen or at least one sulfur
atom, wherein the 4- or S-membered heterocyclyl is optionally substituted with one or more

HN

0x0, \3\3"’ or Cis alkyl;

a S-membered heteroaryl, comprising 1 or 2 heteroatoms independently selected from
N, and S, wherein at least one heteroatom of R¥is §; or

R* and R', together with the atoms to which they are attached, combine to form a 6-
membered heterocyclyl;

R*is hydrogen or -O-RS,

wherein R® and R, together with the atoms to which they are attached, combine

to form a 6-ruembered heterocycelyl;;

~

R R
Lk
. e RN
X' is Y or = ;7
wherein R is H or C¢ alkyl;

Ring A is

T ~N LN NG
Qe ’j%
or \
wherein * indicates attachment to X,
wherein X* is CH or N, and
X isCHor N,
Ring B is a 6-10 membered heteroarylene, or a 3-10 membered heterocycylene
optionally substituted with one or more Cre alkyl;

L is a bond or *-0-{C1.s alkylene)-, wherein * indicates attachment to Ring 8

4

3
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Ring C is:
a 6-membered aryl optionally substituted with one or more halogen, -OCHa, -CN, or
Ca1o cycloalkyl;

a O-membered heteroaryl comprising a nitrogen atom optionally substituted with one
N-of

or more halogen, -CN, -0-Cis alkyl, Csao cycloalkyl, -C(=0)}-(Cs.10 cycloalkyl),

a bicylic 9- or 10-membered hetercaryl comprising two nitrogen atoms optionally substituted
with one or more Cis alkyl, or oxo.

N

{8125} In some embodiments, the compound of Formula (177} is of Formula (I):

sz

o R}ﬁn
HO

s
L B—E) ©
@

or a pharmaceutically acceptable salt thereof, wherein

R!is -C1.s haloalkyl or -0-X*

wherein X* is Cues alkyl, Cus heteroalkyl, Cie haloalkyl, «{(Cie alkylene)-(Ci.io
cycloalkyl}y, or {Cis alkyiene)-(3- to 8-membered heterocyclyl}, «(~-CH2CH2-On-5-CHa, or -
(CH2-CH{-OCH:3}-CHz-On.5-CHs, wherein the alkyl, heteroalkyl, alkylene, or haloalkyl group
is optionally substituted with one or more -CN, and the cycloalkyl or heterocyclyl group is
optionally substituted with one or more halogen or -CN;

0is0,1,2,3, 4,5, 016

R%is:

hydrogen,

-{0)-Cig alkyl;

a Ca.o cycloalkyl optionally substituted with one or more -CN, Ci.s haloalkyl, or Cis

alkyl optionally substituted with one or more -CN;
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a 4 or S-membered heterocyclyl comprising at least one oxygen or at least one sulfur
atom, wherein the 4- or S-membered heterocyclyl is optionally substituted with one or more

HN
N .
oxo, ), or Cuealkyl; or
a S-mermbered hetercaryl, comprising 1 or 2 heteroatoms independently selected from
N, and S, wherein at least one heteroatom of R7is §;
RS R¥
N
L ; o
Xits%"‘* b orm“* ‘5;,
wherein R is H or Cis alkyl;

Ring A 1s

wherein * indicates attachment to X!, and

wherein X?is CHor N;

Ring B is!

a 6-membered heteroarylene comprising nitrogen;

a 9-membered heterocycylene comprising two oxygen atoms optionally substituted
with one or more Cis atkyl; or

a 10~-membered heterocycylene comprising two oxygen atoms;

L is abond or *-0-{C1.s alkylene)-, wherein * indicates attachment to Ring B,

Ring Cis:

a 6-membered arvl optionatly substituted with one or more halogen, -OCHs, -CN, or
Cs.10 cycloalkyl;

a O-membered heteroarvl comprising a nitrogen atom optionally substituted with one

N-of
=
or more halogen, -CN, -0-Cre alkyl, Caio cycloalkyl, -C(=03-(Csao cycloatkyl),

od | nd

, of
a bicylic 9~ or 10-membered heteroaryl comprising two nitrogen atoms optionally
substituted with one or more Cie alkyl, or oxo.

{8126} In some embodiments, the GLP-1R agonist is a compound of Formula (1-5)
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(-5)
or a pharmaceutically acceptable salt thereof, wherein:

X*is CRCor N

X%is CR* or N

R'is -Cre haloalkyl, -0-X* or -NR®*R®, or R' and R together with the atoms to
which they are attached, combine to form a 6-mernnbered heterocyclyvi;

X*is hydrogen, Ci-s alkyl, Cis hetercalkyl, Ci haloalkyl, -{(Ci1s alkylene)-{Cs-10
cycloalkyly, or —(Ci6 alkylene)-(3- to B~membered heterocyclyl), 3- to 8-membered
heterocyclyl, {(CH2CH2-0)15-CHs, or «(CH2-CH{-OCH; 3-CH2-0)1.5-CHs, wherein the alkyl,
heteroalkyl, alkylene, or baloalkyl group s optionally substituted with one or more
deuterium, hydroxyl, ~-CN, or oxo, and the cycloalkyl or heterocycivl group is optionally
substituted with one or more halogen or -CN;

R®is hydrogen, halogen, or -O-R’;

wherein R” and R?, together with the atoms to which they are attached,
combine to form a 6-membered heterocyelyl,

R® and R’ each independently are selected from hydrogen, C1.6 alkyl, or -S§(O)-Cis
alkyl, or R® and R®, together with the atoms to which they are attached, combine to form a 6-
membered heterocyclyl; wherein the Cis alkyl is optionally substituted by one or more oxo;

nisC, 1,2, 3,4, 5, or6,

RYis:

hydrogen;

branched Cie alkyl;

(1.6 haloalkyl;

-{0)-Cig alkyl;

a Ca.io cycloalkyl optionally substituted with one or more -CN, Cis haloalkyl, or Ci6

alkyl optionally substituted with one or more -CN;

74
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a4 or S-membered heterccyelyl comprising at least one oxygen or at least one sulfur
atom, wherein the 4- or S-membered heterccycelyl is optionally substituted with one or more
HN
A\Y
oxo, 7 or Cisalkyl;
a S-membered heteroaryl, comprising 1 or 2 hetercatoms independently selected from
N, and S, wherein at least one heteroatom of R*is §; or
R? and R7, together with the atoms to which they are attached, combine to form a 5-
or 6-membered heterocyclyl;
R*is hydrogen or -O-R?,
wherein R® and R', together with the atoms to which they are attached,
combine to form a 6-membered heterocyclyl;
RO R?
N P T
Xlig ¥ 01‘%"- ’557
wherein R is H or Cis alkyl;
Ring A is
*f\N"\ *é’\xsw\i VF\N
l>/ X2 . L\w X‘\S . P ) » ‘ _ .

, , phenylene optionally substituted with one
or more halo or Cie alkyl, or 6-membered heteroarylene opticvally substituted with one or
more halo or Cr.s alkyl;

wherein * indicates attachment to X,
X is CRY or N, and
Xis CRYor N
L7 is a bond or -0+
Ring B is a Ce10 arvlene, a 6-10 membered hetercarylene, or a 3-10 membered
heterocyclene, wherein the Ceio arylene, 6-10 heteroarylene, or 3-10 membered
heterocyclene is optionally substituted with ene or more Ci alkyl, Cis alkoxy, or halogen;
L is abond, *~CHz-, *-0-(C16 alkylene)-, or *~(Cr alkylene)-0-, wherein * indicates
attachment io Ring B and the Ci¢ alkylene is optionally substituted with deuterium,; and
Ring Cis:
a 6-membered ary] optionally substituted with one or more Cie alkyl, 3-10 membered

heterocvelyi, halogen, -OCHs, -CN, or Ci.io cycloalkyl;

4
[y
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a O-membered hetercary! comprising a nitrogen atom optionally substituted with one
N—O/
v—ﬁ
or more halogen, ~-CN, -0-Ci.¢ alkyl, Cs.10 cycloalkyl, -C(=0)-{Cs.10 cycloalkyl), ,

N-of g N-of
T or CN - gr
a bicylic 9- or 10-membered heteroaryl comprising two nitrogen atoms optionally substituted
with one or more Crs alkyl, or oxo.

{6127} In some embodiments, the GLP-1R agonist is a compound of Formula (1-PO1):

O {In
X3

AN X1
Lo

B@)
R1

-©

HO

{-Po1)

or a pharmaceutically acceptable salt thereof, wherein:

X isCHor N:

R'is -Cy.s haloalkyl or -O-X*;

wherein X* is Cis alkyl, Cis heteroalkyl, Cis haloalkyl, -(Cis alkylene)-(Caio
cycloalkyl), or —{Cis alkylene)-(3- to 8-membered heterocyelyl), 3- to &-membered
heterocyclyl, (CH2CH2-O)1.5-CHs, or ((CHz-CH(-OCH3}-CHz-0)1.5-CHa, wherein the alkyl,
heteroalkyl, alkylene, or halealky! group is optionally substituted with one or more -CN, and
the cycloalkyl or heterocyclyl group is optionally substituted with one or more halogen or -CN;

nisQ,1,2,3, 4,5 or 6

R is:

hydrogen,

~{0)-Cic alkyl;

a Cs.10 cycloalky! optionally substituted with one or more -CN, Cis haloalkyl, or Cie
alkyl optionally substituted with one or more -CN;

a 4 or S-membered heterocyclyl comprising at least one oxygen or at least one sulfur

atom, wherein the 4- or S-membered heterocyclyl is optionally substituted with one or more
HN
S «
oxo, 7, or Ciealkyl; or

¥4
[\
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a S-membered heteroaryl, comprising 1 or 2 hetercatoms independently selected from
N, and S, wherein at least one heteroatom of R° 15 §;
R® R?
| {
Xiis %‘{A\g or = \"’rr,
wherein R is H or Cre alkyl;

Ring A'is

f\N/\\] Si\N’/\j
X2 x2
>, %

wherein * indicates attachment to X!, and

wherein X is CHor N;

Ring B is a 6-10 membered heteroarylene, or a 3-10 membered heterocycylene
optionally substituted with one or more Crs alkyl;

Lisabond or *-0-(C1s alkylene)-, wherein * indicates attachment to Ring B;

Ring Cis:

a 6-membered aryl optionally substituted with one or more halogen, -OCHs, -CN, or
Cs.10 cycloalkyl;

a O-membered hetercaryl comprising a nitrogen atom optionally substituted with one
N-of
=~

or more halogen, -CN, ~-0-Cie alkyl, Caio cycloalkyl, ~-CE=O-{Caao cycloalkyl),
N—d/ N—C(
§‘<,¥ L{’C
R
,of N
a bicylic 9~ or 10-membered heteroaryl comprising two nitrogen atoms optionally

substituted with one or more Cr.e alkyl, or oxo.

{8128} In some embodiments the compound of Formula (1-5) is of Formula (I-5a):

R2
o j)n ©
HO O X 0)<O
R N @
(1-5a)

¥4
(SN
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or a pharmaceutically acceptable salt thereof]
wherein R', n, R%, X', Ring A, and Ring C are as defined for Formula (I-5).

j0129] In some embodiments, the compound of Formula (-5} is of Formula (1-Sb):

w2
O j)n C
HO O X 2:05
= N }'
(1-5b)

or a pharmaceutically acceptable salt thereof;
wherein RY, n, R?, X!, Ring A, and Ring C are as defined for Formula (I-5).

{8138} In some embodiments, the compound of Formula (1-5} is of Formuda (1-5¢):

RE
o N{(}\
HO S o)
A NV=2C
R ¢ O ©
(1-5¢)

or a pharmaceutically acceptable salt thereof]
wherein R’, n, R* X', Ring A, and Ring C are as defined for Formula (1-5).

[0131] In some embodiments, the compound of Formula (I-5) 15 of Formula (1-53d):

—d

(1-5d)
or a pharmaceutically acceptable salt thereof;
wherein R!, n, R%, X!, X2 and Ring C are as defined for Formula (I-5).

{6132} In some embodiments, the compound of Formula (1-5) 1s of Formula (I-5¢):
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R2
{Mn
;X
Y /‘é?
{I-5¢)

or a pharmaceutically acceptable salt thereof]

wherein X% n, R*, X! Ring A, Ring B, and Ring C are as defined for Formula (I-3).

{8133} In some embodiments, the compound of Formula (15} is of Formula (1-5¢):

(1-56)

or a pharmaceutically acceptable salt thereof]
wherein R’ n, R?, X', and Ring C are as defined for Formula (I-5).

{6134} In some embodiments, the compound of Formula (I-5) is of Formula (I-5g).

R?

O {3n J<@
HO/LL\ N\ y Oy

(I-3g}
or a pharmaceutically acceptable salt thereof]
wherein R', n, R%, X!, Ring A, and Ring C are as defined for Formula (I-5).

{8135} In some embodiments, the compound of Formula (15} is of Formula (1-5h):

4
o
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(1-5h)
or a pharmaceutically acceptable salt thereof)
wherein R', n, R?, X', Ring A, and Ring C are as defined for Formula (I-5).

{8136} In some embodiments, the compound of Formula (1-5} is of Foramla (151}

RZ
o {in
Ho0ON
HO SN i ©
- O
L O
(1-51)

or a pharmaceutically acceptable salt thereof]
wherein B! n, R?, X!, and Ring A, Ring C are as defined for Formula (I-5}.

[8137] In some embodiments, the compound of Formula (-5} is of Formula (1-37)

R

2
0 })n

HO)L\WN“YNX _x!
7 N

IO L8
e
{I-53)

or a pharmaceutically acceptable salt thereof]
wherein R', n, R%, X', and Ring C are as defined for Formula (1-5).

10138] In some embodiments, the compound of Formula (I-5) 15 of Formula (I-3k)

(¥4
N
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RQ
o };n
N
HO E RN > X
i “
\X4 @
(1-5k)

or a pharmaceutically acceptable salt thereof]
wherein X*, R?, X!, n Ring A, Ring B, L, and Ring C are as defined for Formula (I-5).

{6139} In some embodiments, the cormpound of Formula (I-5) is of Formula (I-51)

(1-513
or a pharmaceutically acceptable salt thereof]
wherein R, R% X! n, and Ring C are as defined for Formula (I-5).
{6149} In some embodiments, the compound of Formula (I-5) is of Formula (I-5m)

NEN

S
\:_. ‘

O

HO)J\U/\I/\}_
pali

-

{1-5m})
or a pharmaceutically acceptable salt thereof;
wherein Ring B, L, and Ring C are as defined for Formula (I-5).

{8141} In some embodiments, the compound of Formula (153} is of Formula (1-5n)

(¥4
NG
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{{\7

] \

HO = f\/
P

~

B
-
{I-5n)
or a pharmaceutically acceptable salt thereof]
wherein Ring B, L, and Ring C are as defined for Formula (I-5).

{0142 In some embodiments, the compound of Formula {(1-5} is of Formula (1-50)

N/’s
L_/

J\(\g 7\

(-3¢}

or a pharmaceutically acceptable salt thereof]

-©

wherein Ring B, L, and Ring C are as defined for Formula (I-5}.
{6143} In some embodiments, the compound of Formula (I-3) is of Formula (I-5p)

oy

HOJ\%M

{I-5p}

or a pharmaceutically acceptable salt thereof;

O

2y
[¢]
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wherein Ring B, L, and Ring C are as defined for Formula (I-5}.

{6144} In some embodiments, the commpound of Formula (1-5) is of Formula (IQ)

Q)
or a pharmaceutically acceptable salt thereof]
wherein R!, R* n, Ring B, L, and Ring C are as defined for Formula (I-5).

{6145} In some embodiments, the compound of Formula (1-5} is of Formula (IR}

(IR)
or a pharmaceutically acceptable salt thereof
wherein R', R* n, Ring B, L, and Ring C are as defined for Formula (I-5).
{0146} In some embodiments, the compound of Forroula (I-5) is of Formula (I8)

-

R.»;

>

O
N
HO S
gess
B

-©

(IS}

Wherein R', R n, Ring B, L, and Ring C are as defined for Formula (I-5).

g

9
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[¢147} In some embodiments, the compound of Formula (I-5) is of Formula (IT)

()

or a pharmaceutically acceptable salt thereof]
wherein X!, X° Ring A, Ring B, L, and Ring C are as defined for Formula (I-3).

[6148] In some embodiments, the compound of Formula (-3} 15 of Formula (1L}

$18)]

or a pharmaceutically acceptable salt thereof;
wherein X°, X!, Ring A, Ring B, L, and Ring C are as defined for Formula (1-5),
or a pharmaceutically acceptable salt thereof]
wherein X7, R R!, n, and R? are as defined for Formula (I-5).
{0149] In some embodiments, the compound of Formula (I-5) is of Formula (IX}

R:Z

(1X)

or a pharmaceutically acceptable salt thereof]
wherein X3, n, R®, X! Ring A, Ring B, L, and Ring C are as defined for Formula (I-

]
~

13
{8159} In some embodiments, the compound of Formula (1-3) 13 of Formula 3Y)

60
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(y)
or a pharmaceutically acceptable salt thereof]
wherein X7, n, R%, X', Ring A, Ring B, L, and Ring C are as defined for Formula (I-
5.

{8151} In some embodiments, the corpound of Formula (I-5) is of Formula (12)

=2

(12)
or a pharmaceutically acceptable salt thereof]
wherein X7, n, R?, X', Ring A, Ring B, L, and Ring C are as defined for Formula (I-
5).

{8152} In some embodiments, the compound of Formula (I777) is of Formula (IAA)

N
‘\?_w

N (A(B

in L‘-@
(L@A\)

or a pharmaceutically acceptable salt thereof;
wherein X, n, R? X*, Ring A, Ring B, L, and Ring C are as defined for Formula (I-
5).

{8153] In some embodiments, the compound of Formula (I-5} is of Formula (IAB)

61
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R2
? {Mn
HOJ\K\{" x1
X8 /;»\ VY
Y BB
SANCRC)
RE” R L@
(IAB)

or a pharmaceutically acceptable salt thereof]
wherein X6, R8, R9 n, R2, X1, Ring A, Ring B, L, and Ring C are as defined for
Formula (1-5).

{01584} In some embodiments, the compound of Formula (1-5} is of Formula (1AC)

47
NN
N 4
o )LW N Nf
0,07 &
BY
-©
{IAC)
or a pharmaceutically acceptable salt thereof]

wherein Ring B, L, and Ring C are as defined for Formula (I-5}.

[0155] In some embodiments, the compound of Formula (I-3) 1s of Formula (JAD)

(1AD)

or a pharmaceutically acceptable salt thereof]
wherein Ring B, L, and Ring C are as defined for Formula (1-5).
{8156} In some embodiments, the compound of Formula (1-5) 13 of Formula (JAE)

62
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LCN

(JAE)
or a pharmaceutically acceptable salt thereof]
wherein Ring B, L, and Ring C are as defined for Formula (1-3).

{6157} In some embodiments, the compound of Formula (I-3) is of Formula (IAG)

(JAG
or a pharmaceutically acceptable salt thereof]
wheretn X3, X1, Ring A, L, and Ring C are as defined for Formula (1-5).

{0158} In some embodiments, the compound of Formula (1-5} is of Formula (1AH):

{IAH)
or a pharmaceutically acceptable salt thereof]
wherein n, R2, X1, Ring A, L, and Ring C are as defined for Formula (I-3).

[0159] In some embodiments, the compound of Formula (-5} 18 of Formula (1AL}

[
e
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{TAT)
wherein R’ is -0-{C1.s haloalkyl),
X3, X1, Ring A, Ring B, L, and Ring C are as defined for Formula (I-5);
or a pharmaceutically acceptable salt thereof

[0168] In some embodiments, the compound of Formula (I-5) is of Formula (IAJ):

RZ

o j%
XS
HO E x
£ Nf: N
R1
N =
D
o LR
R‘!O
(AD

wherein R? is hydrogen, thiazolyl, oxetanyl, cyclopropyl optionally substituted with
cyano, or methoxy;

nistor2;

R'is -0-Ci. alkyl, -OH, or -NHz, wherein the Ci.s alkyl is optionally substituted with
one or more halo or deuterium;

X2 is CR®, wherein R® is halo or hydrogen;

L 18 *-0~{Cis alkylene}-, wherein * indicates attachment to Ring B and the Cis
alkylene is optionally substituted with deuterium;

R s halo; and

R is halo or cyano;

or a pharmaceutically acceptable salt thereof.
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(R (T
or a pharmaceutically acceptable salt thereof, wherein
R™ and R" are each independently selected from Cic alkyl, Hand D
nflis0, 1,2, 3, ord;
nf3180, 1,2, 3,4, or5;
each R is halogen;
R* and R independently are H or D;
X' is Nor CR™;
X% and X*" independently are CH or CF,
each R" is independently selected from halogen, -CN, Cie alkyl, Cis haloalkyl, Cis
alkoxy, or -C(OW(RP ),
each R® is indepdendently selected from H or Ci.s alkyl; and
R is H or Ci2 alkyl optionally substituted with one or more deuterium or halogen.

[¢162] In some embodiments, the compound of Formula (I**) is of Formula (1%}

RIS )
| R \mj/(R et
I
(R )
()

or a pharmaceutically acceptable salt thereof;
each R™ is independently selected from halogen
R™ and R” are each independently selected from Cic alkyl, Hand D
nflis0, 1,2 0r3;
n3180, 1,2, 3,4, 0r5;

each R™ is halogen;
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each R™ is independently selected from halogen, ~-CN, Cie alkyl, Cie haloalkyl, Crs

alkoxy, or -C{OINRS ),
each R® is independently selected from H or Crs allyl;

each R is independently selected from H, D or F.
{0163} In some embodiments, R™ and R” are each independently selected from CHa, H, and
D
[0164] In some embodiments, each R is fluorine.
{0165} In some embodiments, X" is N. In some embodiments, X* is CH.
[0166] In some embodiments, X°is N. In some embodiments, X®is CR*Y,
{0167] In some embodiments, R is R is -0-Cre alky!l. In some embodiments, the alkyl group
is linear. In some embodiments, the alkyl group is branched. In some embodiments, the alkyl
group is linear and is optionally substituted with one or more deuterium, -CN or -O-Ci alkyl.
In some embodiments, the alkyl group 1s unsubstituted. In some embodiments, the alkyl group
is substituted with one or more -CN or -0-Crs alkyl. In some embodiments, R! is -O-CHo-
CHs, -0-CHs, -O0-CHz-CN, -0-CH2-CH2-0-CH3, or -O-CH:CH(-O-CH3)-CH3z.  In some

embodiments, R! is branched and optionaily substituted with one or more -CN.  In some

aans

embodiments, R’ is\( ar NC ; .

{0168] In some embodiments, R! is -0-Ci6 haloalkyl, wherein the haloalkyl group is linear.
In some embodiments, the haloalkyl group is substituted with one or more fluorine. In some
embodiments, R! is is -O-CHF2, -0-CF3, -O-CH-CHoF, -O-CH-CFs, -0-CH-CHF-CH;s, -0O-
CHF-CHs, -O-CHF-CH2F, or -O-CHa-CHAF,

{6169] In some embodiments, R' 15 -0-Cs.10 cycloalky! optionally substituted with Cr.s alkoxy
or halogen. In some embodiments, R' is -O-cyclopropyl or -O-cyclobutyl, wherein the
cyclopropyl or cyclobutyl is optionally substituted with fluorine or methoxy. Iu some
embodiments, R is -0-Cs.1o cycloalkyl optionally substituted with one or more halogen, e.g.,
fluorine, -OCH;, or -CN.

{0170} In some embodiments, R' is -O-{3- to 8-membered heterocyclyl). In some
embodiments, the 3- to 8-membered heterocyclyl comprises one oxygen atom. In some
embodiments, the 3- to 8-membered heterocyelyl comprises two oxygen atoms. In some

embodiments, the R’ is -0-CHz-(1,4-dioxan-2-y1} or -O-CHz-tetrahydrofuran-2-yi.

66



WO 2024/211898 PCT/US2024/023598

{0171} In some embodiments, R' is -0+{Cis alkylene}-(Czao cycloalkyl)  In some

embodiments, R' is -0—{Cis alkylene)-{(Ca10 cycloalkyl) optionaﬂv substituted with one or

<§ <§ <g E i4
more halogcn cyano, or -OCHs. In some embodiments, R! is

ey JWV

dELEEL 8 L8 5

Me

5 > }{. > ’ > ’ > ?
{ é) S v o o i T
X SO (o JOIC (
NG AN A VA . or . In some embodiments, R is £ or

{0172} In some embodiments, R' is -0-{Ci.s alkylene}-(3- to §-membered heterocyclyl). In

some embodiments, -0-{C s alkvlene)-(3- to &-membered heterocyclyl) optionally substituted

Lk
{ /}1 i ,/)2
0 0

with one or more halogen, cyano, or -OCH:z. In some embodiments, R! is
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A T
(s (1 s (s 4
) , © , 9 K/ , o1 Q . In some

wang

embodiments, R’ :Elsé or Y

ey J\IW MN .va JWV

xg)
SN /S
%Hg %Hq ’\&%a ! %3 3

{8173} In some embodiments, | , of

{0174] In some embodiments, R' is Cre haloalkyi_ In some embodiments, R' is -CF2-CHs.
{0175] In some embodiments, R’ is -0-(3- to B-membered heterocyclyl). In some
embodiments, R! is oxetanyl. In some embodiments, R! is oxetan-3-yl.

8176} In some embodiments, R' is -O-(CHz-CH(-OCH3)-CH2-O)s-CHs.  In some

W

o

é /[
O ¢ 0
o |

or

77 In some embodiments, R' is -NR®R”. In some embodiments, R® and R® combine with

embodiments, R1is ~

the atom to which they are attached to form a 6-membered heterocyelyl. In some embodiments,
R® and R’ combine with the atom to which they are attached to form morpholine. In some
embodiments, R¥and R’ are hydrogen. In some embodiments, R' is NHz. In some
embodiments, R' is NR®R®, wherein R* is H and R is Ci6 alkyl optionally substituted with
ox0.

{0178] In some embodiments, R is Ca.10 cycloalkyl optionally substituted with one or more -
CN, Ci¢ haloalkyl, or Cis alkyl optionally substituted with one or more -CN.  In some

embeodiments, R* is eyclopropyl optionally substituted with one or more -CN, Ci.¢ haloalkyl,
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CN
or Cr6 alkyl optionally substituted with one or more -CN. In some embodiments, R? is &
NC F}
A
, ¥ or .

{6179} In some embodiments, R* is 4 or 5-membered heterocyclyl comprising at least one
oxygen or at least one sulfur atom, wherein the 4- or S-membered heterocyclyl is optionally
HN
substituted with one or more oxo, \;’“, or Ci.s alkyl. In some embodiments, R¥ is (i) thietane
HN
optionally substituted with one or more oxo ot \3\"“, (1) oxetane, or (it} tetrahydrofuran
r
O
optionally substituted with one or more Cis alkyl. In some embodiments, R? is =

O
X7 00 O
24 .
f“d*ﬁm%w\ﬁ

i

¥Win,
{0180] In some embodiments, R? is S-membered heteroaryl, comprising 1 or 2 heteroatoms

independently selected from N, and S, wherein at least one heteroatom of R is S. In some
NG
i

N
embodiments, R? is thiazole. In some embodiments, R? is &
[0181] In some embodiments, R? is H. In some embodiments, R% is -QCHa.

[¢182] In some embodiments, nis 1.

RB RB RB'
[0183] In some embodiments, X' is WY . In some embodiments, X' is Y . In some
R3
_N
. ST . 3. ) . } 3
embodiments, X' 18 . In some embodiments, R” is methyl. In some embodiments, R

is hydrogen. In some embodiments, R’ and R’ independently are CHs, CDs, deuterium, or
H
K B
; . ) -1 s . . -1 - o
hydrogen. In some embodiments, X' is Y o some embodiments, X'is = ¥ In

) D
D

35‘; .

. - ‘q_f"‘\;;f . e
some embodiments, X' is . In some embodiments, X'is &
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N N
A A
------- -N
{0184} In some embodiments, Ring A is & or &% wherein * indicates
attachment to X'. In some embodiments, Ring A is or ., wherein *

indicates attachment to X'. In some embodiments, Ring A is a phenylene ring optionally

substituted with one or more halogen or Cie alkyl. In some embodiments, Ring A is

, wherein £ indicates attachment to X!, In some embodiments, Ring A is a &-

membered heteroaryleng ring optionally substituted with one or more halogen. In some

s\©\$ |

In some embodiments, Ring A i

wherein ¢ indicates attachment to X',

[8185] In some embodiments, Rivg B is a 6-membered heteroarylene comprising nitrogen. In
some embodiments, Ring B is pyridinylene or pyrimidinylens optionally substituted with one
or more halogen. In some embodiments, Ring B is pyridinylene. In some embodiments, Ring
N

, wherein * indicates attachment to Ring A or L’. In some embodiments, Ring

70
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s - Y N iz ; PR o " Py N
Y N ?—- A =N >:
B ES ‘Q_\_f?_m%’ O ------ 3; \ jﬁgﬁ > " ) F{y\% g:: or \ ﬁgt

wherein * indicates attachment to Ring A or L

{6186} In some embodiments, Ring B is a 9-membered heterocycylene comprising two oxygen
atoms optionally substituted with one or more Cie alkyl. In some embodiments, Ring B is

benzoidoxolylene optionally substituted with one or more Cie altkyl, In some embodiments,

o O\;L__
&
Ring B is . wherein * indicates attachment to Ring A or L. In some

embodiments, Ring B is B is a 10-membered heterocycylene comprising two oxygen atoms.

wnn

in some embodiments, Ring B is benzodioxanylene. In some embodiments, Ring B is

* e
ol oﬁg
N 7 d N . , . i
, wherein * indicates attachment to Ring A or L. In some embodmients, Ring B
R O-(>_
i3 \.7 . wherein * indicates attachment to Ring A or L.

{0187} In some embodiments, Ring B is a 10-membered heterocyclene comprising one oxygen
X =
I\

{0188} In some embodiments, L is a bond. In some embodiments, L is *-0-CHz-, wherein *

atom and one nitrogen atom.  In some embodiments, Ring B is , wherein ¥

indicates attachment to Ring A or L.

indicates attachroent to Ring B.

{6189} In some embodiments, Ring C is phenyl optionally substituted with one or more

/
N-O
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@,
{6198} In some embodiments, Ring C is a 6-membered heteroaryl comprising a nitrogen atom
optionally substituted with one ot mmore halogen, -CN, ~0-Ci¢ alkyl, ~-C(=0)-(Ca0 cycloalkyl),

or Ca.10 cycloalkyl. In some embodiments, Ring C is pyridiny! optionally substituted with one

o o {
N-O N~ . N-C
g K G
or more -Ct, -F, -CN, -OCH;, cyclopropyl, , Ho C ,or CN g
O [CN F
7N 4 \; 7N 7 \}
---------- N =N
w ", df,
Y
7N

{6191} In some embodiments, Ring C is a bicylic 9- or 10-membered hetercaryl comprising
two nitrogen atoms optionally substituted with one or more Cig alkyl, or oxo. In some
embodiments, Ring C is pyrazolopyridine, triazolopyridine, 2,3~dihydro-/H-pyrrolopyridine,
1,2-dihydrooxazolopyridine, 1,2,3 4-tetrahydronaphthyridine, 2,3~dihydro-pyridooxazine, 2,3-
dihydro-7H-pyrrolopyridine, or 2,3-dihydrooxazolopyridine, wherein the pyrazolopyridine,

triazolopyridine, 2, 3-dihydro-/ H-pyrrolopyridine, 1, 2-dihydrooxazolopyridine, 1,2,3,4-
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53

tetrahydronaphthyridine, 2,3-dihydro-pyridooxazine, 2,3-dihydro-i H-pyrrolopyrsidine, or 2,3-

dibydrooxazolopyridine is optionally substituted with one or more Crs alkyl or oxo. In some

embodiments, Ring C is r / ,
mm— % ------ \'---/ “"Q % ——
o (N T T N4
/ %\] / _____ —<N O -<N,«"»\O
07 ! 2 / ; ?{)r
§ N
2
S oS \_‘/
oy y
Re , O+
0192 In 50mMe embodiments, @ is ' o
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2 H
HQ)J\\/N\F{ ’

{0193} In some embodinents, R'? is -COOH. In some embodiments, R is
O

HO o~ s  HO i
~ ol X 5 N

5 B

G

N-g S O NH HN>\\‘=
Ho- O’/\N*\ 0&)\@ Y

, ,or

{0194}

10195)

{6196] The present disclosure contemplates the combination of any one of Formula (1-5e), (I-
Sky, (81, (-Syuy, (-8n), (I-So), (I-5p), (-5q), (-5}, (I-5s), (I-5t), (I-Su), (I-5v}, (-5w), (-
Sk}, (1-5y), (1-5z), (I-5aa), {I-5ab), (I-3ac}, or {I-5af) with anv one of the following
Q)

L—@ moieties:

Py > e .r-"ﬂ 0 -‘: /:::y ~ emmnns

SN \ N L0 v

aEate @m m@
N L N o
[ o N/ )

T ‘I\;: ) %} \g’"\ w/\o\f’(;;i >,0Me
paeaval %} jgea e
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[6197] The present disclosure contemplates the combination of any one of Formula (I-Se), (I-
Sky, (I-Sh), (1-Sm), (I-5n), (I-S0), (I-5p), (I-5q), (3-51), (I-3s), (I-5t), (I-Su), (I-Sv}, {E-5w), (-
Sk}, (-5y), (1-5z), (I-5aa), {I-5ab), (I-3ac}, or {I-5af) with anv one of the following

@)
L
_® moteties:

o

N
CLQ\ '_ S o S [T\ —cl
O CN @dm}'

A O 5

=
7 I
i
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[¢198] In some embodiments, the GLP-1R agonistis s F ., which is

2-{{4-{6-((4-cyano-2-fluorcbenzyiyoxypyridin-2-yDpiperidin- I-yhmethyl - 1-(thiazol-5-
vimethyl}-1H-benzofdfimidazole-6-carhoxylic acid, or a pharmaceutically acceptable salt
thereof. In  some embodiments, the GLP-IR agonist is  2-{{(4-{6-{{4-cvano-2-
fluorchenzyljoxy pyridin-2-yDpipendin-1-yhmethyl -1 -(thiazol-5-ylmethy -1 H-
benzo[dimidazole-6-carboxylic acid meglumine salt.

[8199] In some embodiments, the GLP-1R agonist is sefected from those listed in Table |
below, or a pharmaceutically acceptable salt thereof

Table 1

Componnd No., Stracture

7
j\ j::\I}
HO™ Ny SN

11 i;\,\?‘\'\.j/

.
h=N
N o
7o N
:::.“./>——k
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Componnd No. Structure
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Componnd No. Structure
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{6209} In some embodiments, the GLP-1R agonist is selected from those listed in Table 2

below, or a pharmaceutically acceptable salt thereof:
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{8201} In some embodiments, the GLP-1R agonist is selected trom those listed in Table 3

below, or a pharmaceutically acceptable salt thereof:

Table 3

Compound Stracture
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\b\?j\)_d;z‘ \_/\/’““C\ yimﬁew_:h‘jvr-i.)ni\;lw(_ 2:,2,2~triﬂt,.mmethjfl}- 1H-
- benzo[dlimidazole-6-carboxamide
&y 2-{{4-{6-({4-cyano-2-
,jn N j\E/\J? fluorobenzyljoxy)pyridin-2-
3-4 o \v’l'\!’\%—\-‘* ----- i yhpiperazin-i-yhmethyl}-N-(dioxo-15-
. N;_K}Md_g:}_m .| sulfaneyl)-1-{oxazol-2-ylmethyl)-1H-
- benzo[d imidazole-6-carboxamide
- 617 {83-3-fluoro-4-({({6-(1-{{1-{oxetan-2-
O”{V’A\T;Tﬁ/ yimethyl)-6-(5-0x0-2,5-dihydro-1,2,4-
3-8 e { I“\) .:- oxadiazol-3-yi)}-1H-benzo{dimidazol-
wg;«'““\y( /{\d,,’ o 2-yDymethylpiperidin-4-yhpyridin-2-
= vhoxy ymethyhbenzonitriie
P (8)-5-(2-{(4-(6-((4-chloro-2-
Dﬂ/\/j s =‘> fluorobenzyhoxy pyridin-2-
3-6 Q ;\)m yhpiperidin-1-yhmethyl}-1-{oxetan-2-
\,« \ ()/““(L}—C‘ yimethyl)-1H-benzofdimidazol-6-
- yisoxazol-3(2H}-one
- 4] {($)-3-(2-((4-(6-{{4-bromo-2-
2= ;f\[ />_\ fluorobenzyhoxypyridin-2-
3-7 o { D £ yhpiperazin-1-yDmethyl)-1-(oxetan-2-
,}—} dﬂ?f}sr yimethyl)-1H-benzo{dfimidazol-6-y1)-
1,2,4-oxadiazol-5(2H}-one
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{S)-3-fluoro-4-{{{6-(1 ({1 -{oxetan-2-
vimethyl-6-(1H-tetrazol-5-yl}-1H-

3-8 <:> £ benzo[dimidazol-2-
OJ/ o yhmethyDpiperidin-4-yDpyridin-2-
- yhoxyymethylibenzonitrile
N ) 4-({({6-( 1-{(6-(2,5-diox0-2, 5-dihydro-
nfl{j: /:r? TH-pyrrol-3-yl)-i-(thiazol-S-ylmethyl)-
3-9 1;/ ~ rf&mﬂ )NX i 1H-benzo[d]imidazol-2-
‘ ;/N\%U/&:// on §7i>m ethyi)pip?ri din-4-yhpyridin-2-
e yhoxy ymethyl)-3-fluorobenzonitrile
({N 7 4-({({6-(3-{(6-(1H-tetrazol-5-y1)-1-
Mi ;,5\/ —} (thiazol-5-yimethyl)-1H-
3-10 § \\\E\/’}"\J_\ ] benzo[dlimidazol-2-yDmethyl}-3-
<\“’<>}um /_‘;:*z}w o | azabicyclo[4.1.0}heptan-6-yhpyridin-2-
</—>O - yhoxyymethyl)-3-fluorobenzonitrile
| (’i.?f 4-(({6-(1-{(6-(1H-tetrazol-5-y1}-1-
Mi V;\/ 4} (thiazol-S-yimethyl)-1H-
311 NG S N _ benzo[dfimidazol-2-
&—f%ri\,__d’—%\h:/\’—m yhmethyijpiperidin-4-yDpyridin-2-
= vhoxy ymethyh-3-fluorobenzonitrile
o 3-fluoro-4-(({6-(1-{{6-(2-0x0-2,3~
;Nl\ ;ﬁ dibydrooxazol-S-y1)-1-(thiazol-5-
3-12 :\/L r\/-> M:IN—\ : yimethyl)- 1H-benzo[d}imidazol-2-
A )= o yhmethyDpiperidin-4-yDpyridin-2-
éi,i)_dﬂ\ %CN vijoxy imethyl}benzonitrile
f.:N‘ﬁ 3-fluoro-4-({({6-(1 -{{6-(3-ox0-2,3~
o= W;O _ M’E dihydro-1,2,4-oxadiazol-5-y1)-1-
N KI(“\ (thiazol-S-ylmethyl)-1H-
3-13 ) ;

! e
)}!\\I} ({&J N
A

benzo[djimidazol-2-
yhmethyijpiperidin-4-yDpyridin-2-

yhoxyymethyDbenzonitrile
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. WS {S)-2-({(4-(6-{{4-cyano-2-
Qwiky/—\]}z fluorobenzylyoxy ipyridin-2-
o BN \!\f'}jN_-\ N \
3-14 ) A yhpiperidin-1-yDmethvl-N-hydroxy-
b /T \' / N E-(oxetan-2-yimethyi)-1H-
- benzo[dimidazole-6-carboxamide
NS 3-fluoro-4-{{{6-(1-({6-{3-
’)\;\M\/ o hydroxyoxetan-3-y1)-1-{thiazol-5-
HQ i
215 '*‘\vl*'\%? )4 vimethyl}-1H-benzoldlimidazol-2-
-1z §
AN vhmethylpiperidin-4-yDpyridin-2-
A W - . . .
— \<§ y-on | yhoxymethyhbenzonitrile
-
P (é-’\ 3-fluoro-4-{2-methyi-4-{ 1-((1-({({8)-
;\N\\!
R NP oxetan-2-yhmethyh-6-( 1 H-tetrazol-5-
-

- y1)-1H-benzo{djimidazo}-2-
3-16
N | yhmethyDpiperidin-4-

yhbenzo[di[1,3 dioxol-2-

yhbenzonitrile

{8202} In some embodiments, the GLP-1R agonist is selected from those lisied in Table 4
below, or a pharmaceutically acceptable salt thereof:

Table 4

Compound No. Structure
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[8203] In some embodiments, the GLP-1R agonist is selected from those listed in Table 5
below, or a pharmaceutically acceptable salt thereof:
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{0204] In some embodiments, the GLP-1R agonist is selected from those listed in Table 5A

below, or a pharmaceutically acceptable salt thereof’

Table 5A
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{2-((4~(6~¢(4-cbloro-2-
fluorobenzylyoxy pyridin-2-
yhpiperidin-1-yDmethyl)-4-
{difluoromethoxy}-1-methyi-

1H-benzo[d}imidazol-6-

yhglycine

2-{{4-{{6-{(4-chloro-2-
fluorophenoxy ymethylpyridi
n-2-yljoxypiperidin-1-
yhmethyl)-4-ethoxy-1-
methyl-1H-
benzo|dlimidazole-6-

carboxylic acid

(S)3-(2-((4-(6-({4-Chloro-2-
fluorobenzyDoxy jpyridin-2-

yhpiperidin-1-ymethyi}-4-

i Th
82
Ay
-3

methoxy-1-(oxetan-2-
yvimethyl{}-1H-
henzo[dlimidazol-6-

yhpropiolic acid

(85)3-2-{(4-(2-{4-Chloro-2-
fluorophenyl}-2,3-
dihydrobenzofbi{1,4]dioxin-
5-258 S-yDpiperidin-1-yhmethyl)-
4-methoxy-1-methyl-1H-
benzo[dlimidazole-6-

carboxylic acid
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2-2-{{4-{6-({4-Cyano-2-
fluorobenzylyoxy pyridin-2-
yhpiperidin-1-yDmethyl)-4-
5-259
ethoxy-1-methvl-1H-

benzofdlimidazol-6-yacetic

acid

4-(((6-(1-((4-ethoxy-1-
methyl-6-{5-ox0-2 5+ F
’ ﬂ\:\ ‘F”':«\ PN xi\j
dihydro-1,2,4-oxadiazol-3~ “ ’ P
N N Ny

5-260 vi1H-benzo{dlimidazol-2-

yhmethybpiperidin-4- ] A

{';/ ) “‘l‘\x--—v
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carboxamide
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C . O e N

2-yDpiperidin-1-yDmethyl)- ]
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F F oo NS
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rel-{5)-2-((4-(6-({4-Chloro-

2-fluorobenzyhoxypyridin- ’j\_\ . E‘é
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Doy )-1-methyl-1H- ;F - }___:\:\ ol e
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{2-((4-(3~¢(4-chloro-2-
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1H-benzoid]imidazol-6- ’ \; >>>>> \\},,,,‘@1 >>>>> \§ P
yhglycine o i
(R)-2-{{4-(3-{4-chloro-2- a |
fluorophenyl}-2,3- H(‘}’ji\\iﬁfﬁ\ ,w*‘é\ ’u
dihydrobenzofb}{1,4]dioxin- i‘*\wj”‘hg \gf/ \\\% F \%}
5-265 S-ylypiperidin-1-ylymethyl)- & { ) }::: {
4-ethoxy-1-methyl-1H- ¢ \”"‘”‘; ,G"“‘?\\ F
benzo[djimidazole-6- /} mme“\}ﬂd'?
carboxylic acid \m’}
(8)-2-((4-(3~(4-chloro-2- o
fluorophenyl}-2,3- HO’gi\ . p_;\{ ci
dihydrobenzo[b][1,4]dioxin- l J\i\g}“ﬂ\é “““““ m\
5.266 | 5-ylpiperidin-1-yD)methyl)- @ A }_.._..{
4-ethoxy-1-methyl- 1 H- " B ) ,Q""-Ti\ '
benzo[dlimidazole-6- & \%wﬁf’!
\-“.-:::4"“

carboxvhic acid
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(R)-2-({(4-(3-(4-Chloro-2- o
fluorophenyl)-2,3- HQ"’§§ . ﬁ;f,«\\_\g\ }"‘_j
dihydrobenzof[b]1,41dioxin- i ﬁ\\\.«'? \N (f‘““*(\
\.')\\l‘,.r‘ s i N 3 )
5-267 S-yDptperidin-1-yhmethyl)- Q { ;, }:ﬁ{’f
4-methoxy-1-methyl-1H- - Al P“*\\ \F
benzo[djimidazole-6- :’ %%m(j”
carboxylic acid R
{8)-2-{4-(3-(4-Chloro-2- o
§ §
fluorophenyl)-2,3- Hﬂ"’ju\v o \_‘ﬂ_&g o
: G ~ 5, ¢
dikydrobenzofb]{ 1 4]dioxin- \\fEL”\{)-\\; {?—,\
5-268 S-yhpiperidin-1-ylmethyl}- i_“} {\ \} H
4-methoxy-1-methyi-1H- - \"""“(\ f{}“"?\\ F
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benzo[dimidazole-6- {:’ &}m@’f
L ¢
carboxylic acid v
(R)-2-{{4-(2-{4-chloro-2-
\ 0 '
fluorophenyl}-2,3- i £
. - 37y e N
dihydrobenzofb}{1,4]dioxin- N j KRN
5-269 S-yhpiperidin-1-yethyl)- & {\ \
’ ] ” S— e, p—
4-ethoxy-1-methyl-1H- ( Nt Y N
. : SN NS
benzo[dliimidazole-6- N ¢ gw
carboxylic acid
(S)-2-({4-(2-(4-Chloro-2-
o
fluorophenyl}-2,3- i
, e HO e
dihydrobenzolb]{1,4]dioxin- N L N/, ........ \
5.270 | S-yDpiperidin-1-yhmethyl)- 1 o
e N {:i O e
4-ethoxy-1-methyl-1H- ' \}i\ m\{,(: \}C
&N RO Y S
benzo[d}imidazole-6- \m;} © F"}

carboxvhic acid
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(R)-2-({(4-(2-(4-Chloro-2-

3 )
fluorophenyl)-2,3- i {
. . O N N,
dilydrobenzofb]] 1,4]dioxin- l i,\ N/ =
RNy o Ry,
5-271 S-yDptperidin-1-yhmethyl)- ]\ { s
By - N O, R
4-methoxy-1-methyl-1H- {'\> _____ 4 \> { p—
.. &N Rf
benzo[djimidazole-6- \wﬁf}wﬁ v
carboxylic acid
2-{(4-(6-{{4-Chloro-2,5- o .
: _ . | PN
difluorobenzyljoxy)pyridin- HOT W \'?”N‘
o N N anY
2-yDpiperidin-1-ymethyly- \%—IM TR N
4-methoxy-1-methyl-1H- - RN km\
N < Nt
benzo[dlimidazole-6- & hihw___,} 4 ¢
ﬁ\m / {3 E;/

carboxylic acid

4-{{{6-(1-{(4-ethoxy-1-
methyl-6-{1H-tetrazol-5-yi}-
1H-benzo[djimidazol-2-

yhmethyl}piperidin-4-
yhipyridin-2-yloxy)methyl}-

3-fluorcbenzontiriie

3-274

{8)-2-({4-(2-{(4-Cyano-2-
fluorophenyl}-2,3-
dihydrobenzofbl{1,4]dioxin-
S-yDpiperidin-1-yhimethyl)-
4-methoxy-1-methyl-1H-
benzo[dimidazole-6-

carboxvhic acid
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7-{{(4-{6~({4-Chloro-2-
fluorobenzyhoxy pyridin-2-
yhpiperidin-1-ylimethyl)-6-
methyl-6H-
[1,31dioxolof{4' 53 4]benzo
1,2-dhimidazole-4-carboxylic

acid

%]
P
b
]
<

(R)-2-(4-(2-(4-Cyano-2-
fluorophenyl 32,3~
dikydrobenzofb]{ 1 4]dioxin-
S-yDpiperidin-1-ylymethyl}-
4-ethoxy-1-methyl-1H-
benzo[djimidazole-6-

carboxylic acid

(83-2~{(4-(2-(4-Cyano-2-
fluorophenyl}-2,3-
dihydrobenzofb}{1,4]dioxin-
S-yhpiperidin-1-yethyl)-
4-ethoxy-1-methyl-1H-
benrzo[dimidazole-6-

carboxylic acid
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(R)-2-((4~(2-(4-Cyano-2-
fluorophenyl}-2,3-
dihydrobenzofbl{1,4]dioxin-
S-yhpiperidin-1-ylmethyl}-
4-methoxy-1-methyl-1H-
benzo[dimidazole-6-

carboxvhic acid
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(S)-2-((4-{6-{{4-Chloro-2-

A
fluorobenzyDoxy pyridin-2- ¢ /
yHoxy Ip; \é»‘%\,; o~
vhpiperidin-1-yDmethyi}-4- B { oy
5-279 TN N
methoxy-1-(oxetan-2- g {0
= A “‘(.f .
vimethyl}-6-(1H-tetrazol-5- SRV G
' N P s N
yi}-1H-benzo[dlimidazole ‘?Ljpﬂﬁ ¢
2-((4-(6-{{4-chloro-2- & .
fluorobenzyhoxyipyridin-2- \g«f“jk f“"\f'*“‘i\
) ] L ‘E\ ra iy
5950 yhpiperidin-1-ylmethyl)-4- NN e
5-280 : { )
methoxy-N, 1-dimethyl-1H- 8 p—y e
o RV WS
benzo[d}imidazole-6- &g \;\\ 4
q ¢
< N o
carboxamide '
5-(2-({4-(3~({4-Chloro-2- o
N . %
flucrobenzyoxy yphenyl)pip }“\w} )
. WO N e o
eridin-1-ylmethyl)-4- il ‘33**"“»,
o Q Ny, (’Em ‘{Y Y 3
5-281 (diftuoromethoxy)-1-methyl- R \f“’“\,}
N ,~3i‘ 5 ¢
1H-benzo[djimidazol-6-y1)- i - < F
£ pa— A
- o o & N o4 NF
1,2,5-thiadiazolidin-3-one L p g
1,1-dioxide
2-{4-{6-{{4-Chloro-2- 0 :
N | R
fluorobenzylyoxy )pyridin-2- HO \If” \15»"?‘3\ )
N I N, A
y1)-2,5-difluorobenzyl}-4- R A S <
5-282 v & &%
methoxy-1-methyi-1H- - po— .
e . Fj \*'\ ¢ “"\{\ \,'““Li
benzo[djimidazole-6- & Yool Bt
\\mj y}}

carboxylic acid
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2-{{4-{6-({4-Cyano-2,3-
o) )
dibydrobenzofuran-7- . o
w Oh. A\? SN .
yhmethoxy jpyridin-2- S A
J A N & }\_i,____\’
5-283 yhpiperidin-1-yhimethyl)-4- ((3) NS
- M\ ’:"ﬁﬁﬂﬁ\
methoxy-1-methyi-1H- {}—»\\5 o e
-~ =
benzo[djimidazole-6- N P
carboxylic acid
2-({4-(3-{(4-Chloro-2- o )
fluorobenzyl joxy yphenylpip . ‘*»\},g-‘\rfi‘é}m
. . W RN
eridin-1-yDmethyl}-4- \Tf TN e
5-284 | B & EON
{ethoxy-1,1-d2)-1-methyl- D--:lrl N -
A / . N
e T AT s IR e N e &
IH-benzo{dimidazole-6- {f }«---0 ‘} VVVVVV 4
carboxylic acid e f
2-({4-{6-({4-Cvyano-2~
3
fluorophenylmethoxy- kg N Nf
HOT U
2ypyridin-2-yhpiperidin-1- | P
d2)pyridin-2-yl)piperid b g \;\f-n-\
5-28S yvhmethyl~-4-(ethoxy-1,1~ D 'S
’ - o Nl B e
d:)~ 1 "ﬁlethyi“ 1H- i \km‘\w "\.‘3\““ ¢ \>}““{::'\j
‘ N N
benrzo[dimidazole-6- A F’!
carboxylic acid
2-{({4-{6-({4-Chioro-2-
Q ,
fluorophenylimethoxy- o
L o Ha e
d2)pyridin-2-yhpiperidin-1- e j,\ ?{’ """" N .
5-286 ylimethyl}-4-(ethoxy-1,1- g\E:i\f"O {\ {;} .
d2)-1-methyl- 1 H- ) S P e
PN A W A
benzo[d}imidazole-6- A © F"}

carboxvhic acid
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{8)-2-{{4-(3-(4-Cvano-2-~
fluorophenyl}-2.3-
dilydrobenzofb]] 1,4]dioxin-

i ]
AL A X ~
HET SN

5-287 S-yDpiperidin-1-yDmethyl)- l { \} }::::{
o 3 ¢ ~ Aot

4-gthoxy-1-methyl-1H- E % Qm\\ ¥
benzo[dlimidazole-6- x & AAAAA o

carboxylic acid h
(R)-2-(4-(3-(4-Cyano-2- o
fluorophenyl)-2.3- Hi -~ / o~
i J ) 7. HOY RN \\Eg_‘l,N’\ ;E..,N

dihydrobenzofb]{ 1,4]dioxin- L\ ’““i\f/ M\N ,pf“““%

5-288 S-yhpiperidin-1-ylymethyl}- é ¢ \> \Xm(’

-~ AN £ sat e
4-ethoxy-1-methyl-1H- E N\ R \ £
. - g ‘* 7
benzo[dimidazole-6- {F‘f \}wd
i
carboxylic acid
2-({4-{6-({4-Cvyano-2~
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fluorobenzyDoxy jpyridin-2- kg Nf
HOT \\g;i’ N
yhpiperidin-1-ymethyl}-3- P
Pl ) Jmethy I }\}m\

5.289 methyl-7.8-dihydro-3H- 1 O
[1,41dioxino{2'3":3,4]benzo] t‘;\z /{;w;\ .
1,2-d]imidazole-S-carboxylic "’\“_ﬁ;’wg F;‘“““

acid
g .
2-{(4-{(6-((4-Cyano-2- PN
fluorophenoxy ymethylpyridi L\\?,,Ei\f \N»»\
n-2-yloxy piperidin-1- (ﬂ/{s} < “{?
5.290 yhmethy!)-d-ethoxy-1- o—{
Nl
methyl-1H- (\._{:,
AY
benzo[dimidazole-6- ,}M”ﬁ\
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carboxylic acid N
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2-{{4-(6-{{4-Cyano-2-
fluorobenzylyoxy pyridin-2-
yhipiperidin-1-yljmethyl}-4- Ny
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{2-hydroxyvethoxy }-1-methyl- / S =\
1H-benzo[d limidazole-6- Ho ,;’M?%:}‘ . %\r«j e
carboxylic acid ! d
2-(4-(6-({4-Chloro-2- g ._
fluorobenzyoxypyridin-2- HO‘}}L\ N «ff‘gx,
1 i > F
. yh-2-fluorobenzyl y-4- *T’\“f\f }««w(\
o methoxy-i-methyl-1H- U \\:{ =
benzo[dlimidazole-6- f \i}w{ {"M‘% VVVVV Vs
carboxylic acid Aed
2-{(4-(6-({4-Cyano-2-
fluorobenzyloxy)pyridin-2-
s yi}-2-fluorcbenzyl-4-
T ethoxy-1-methyl-1H- 7=
benzo[dlimidazole-6- \f\%} ,ﬂ:\ s
carboxylic acid = F
{8)-2-({4-(3-{4-Cyano-2- o ,
fluorophenyl}-2 3- Hﬁf”"'ﬁ\rf”f\y’ { }:”
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carboxylic acid o=
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T o SN
5205 yhpiperidin- -y methyl)-4- . “i/ ~N {,‘Jﬁv\}
{ethoxy-1,1-d2)-1-methyl- fr ™ \M{ p.
IH-benzo{dlimidazole-6- ; {“i‘\_\r i »{\\sl P
carboxylic acid e ¢
2-({4-(6-((4-Chloro-2-
fluorobenzyoxypyridin-2-
5206 yhpiperidin-1-ylmethyl)-4-
{ethoxy-1,1-d2)-1-methyl-
IH-benzo{dimidazole-6-
carboxylic acid
2-{{4-{6~({4-Chloro-2,3-
dihydrobenzofuran-7- ? ) /
yhmethoxy jpyridin-2- - ; "\%‘“\

5.297 | ylpiperidin-1-ylymethyl)-4- P {M >
methoxy-1-methyl-1H- :* N {:\m\r(“
benzo[dimidazole-6- \‘m’\/ ¢ n/\

carboxylic acid
2-{{4-(6~{({4-Cyano-2- 5 '
fluorobenzyhoxy pyridin-2- HO A #N »ﬁ\

520 yDpiperidin-1-ylmethyl)-4- \'/L&/m:\w\
ethoxy-1-methyi-1H- {" A \: =
benzo[dlimidazole-6- <' \i\i 'l i

- ¢

carboxylic acid
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(S$)-2-({(4-(3-(4-chloro-2-

0
fluorophenyl}-2.3- HF“J‘"/:E\ o ":\é\ Jo
dilydrobenzofb]] 1,4]dioxin- L\/t M;\f \N {ﬁr;-“““\:\)
5-299 S-yDptperidin-1-yhmethyl)- O { \3 }m»« /
e " " S .
4-(2-fluoroethoxy)-1-methyl- [ S PR
J b )
IH-benzo{djimidazole-6- P ¢ Y o
N
carboxylic acid i
(R}-2-{(4-(2-(4-Cyanc-2-
fluorophenyl}2,3- o
: s i
dihydrobenzofb}{1,4]dioxin- HOY tﬂ?ﬂrﬂ,\
L
S-yhipiperidin-1-ylymethyl}- Sy ~{ Ny
5-300 ) o 4 (Y
4-{difluoromethoxy)-1i- "T/ - M Qe e,
: Nt Bovesd, WY
methyl-1H- F 4 "W
\\;;;;j, '
benzo[diimidazole-6-
carboxylic acid
2-({4-{6-({4-Cvano-2~ ? ,
fluorobenzyDoxy pyridin-2- e \(\ :,(N,\ _____ )
&
yhpiperidin-1-yimethyi)-5- 0 S T T
5301 | ° 1 N
fluoro-4-methoxy-1-methyl- - p—y .
e ) TR G W
1H-benzol[dlimidazole-6- / N{x o \ WA
Nnne r'i l’
carboxvlic acid e f
2-({4-{6-({4-Chloro-2- o F
fluorobenzyDoxy pyridin-2- e NN
i PN
yhpiperidin-1-yDmethyl}-7- TN N
5-302 iN
fluoro-4-methoxy-1-methyl- -~ \m{: J
e ! :;.___
tH-benzo[dhmidazole-6- *f’:' 'thw({ N ¢
\,....// J
= F

carboxylic acid

191




WO 2024/211898 PCT/US2024/023598
2-{{(4-(o~{({4-Cyano-2- o 5
N | /
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Y LT
yhpiperidin-1-ymethyl)-7- YN e
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fluoro-4-methoxy-1-methyl- - o =
- : o B G S
1H-benzo[dimidazole-6- &N {\: 7
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‘ . AN
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methoxy-1-methyl-1H- - }»:{ .
e S e WP S«
benzo[dimidazole-6- ' & N *; 4
. . \\:::::/) 5’
carboxylic acid
2-((4-(6-{(4-
el
{Difluoromethyl)-2- { /
Ho NN
fluorobenzyloxyjpyridin-2- T { P
T S N
5-308 yhpipendin-l-yhmethyl)-4- & (\'\ )
; ; - d e F
methoxy-i-methyl-1H- S ol
. , f 3d W
benro[diimidazole-6- <\,__~_a/" v ¢ '
carboxylic acid
4-Methoxy-2-((4-(6-((2-
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5-306 pyridin-2-ylypiperidin-1-
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S
benzo[dimidazole-6- 3
carboxylic acid
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2-({4-{6-({4-Chioro-2-
fluorobenzylyoxy pyridin-2-
yhpiperidin-1-yDmethyl)-4-
5307 Jpiy D
bydroxy~1-methyl-1H-
benzo[djimidazole-6-

carboxylic acid

2-{{4-(6-({4-Cyano-2-
fluorobenzyoxypyridin-2-
yhpiperidin-1-ylmethyl)-4-
methoxy-i-methyl-1H-
benzo[dimidazole-6-

carboxylic acid

(2@
Chloropyridin-2-y1)-2~
methylbenzofd}{1,3]dioxol-
4-yhpiperidin-1-yDmethyD)-
4-(2-methoxyethoxy)-1-
methyl-1H-
benzo[djimidazole-6-

carboxylic acid

(R)-2-{{4-(3-(4-cyano-2-
tluoropheny{)-2,3-
dihydrobenzofb}{ 1,4]dioxin-
5-310 S-yDptperidin-1-yhmethyl)-
4-methoxy-1-methyl-1H-
benzofdimidazole-6-

carboxylic acid
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2-({4-{6-{{4-chloro-2-
fluorcbenzyhoxy)pyridin-2-
yhptperidin-1-yhmethyl)-3-
methyi-7,8-dihydro-3H-
[1,41dioxino{2' 3"3 4}benzo]
i, 2-dlimidazole-3-carboxylic

acid
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{(R}-2-{{(4-(6~((4-Cyang-2-
fluorobenzyhoxy pyridin-2-
yhpiperidin-1-yi)methyi)}-4-
{1-fluoroethoxy)-1-methyl-

1H-benzoldjimidazole-6-

carboxylic acid
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(8)-2-((4-{6-({4-Cyano-2-
fluorobenzyDoxy jpyridin-2-
yhipiperidin-1-yDimethy!}-4-
(1-fluoroethoxy)-1-methyl-

1H-benzo{diimidazole-6-

carboxylic acid

5-314

{(832-((4-(3-(4-Cyano-2-
fluorophenyl}-2,3-
dihydrobenzofb}{1,4]dioxin-
S-yDpiperidin-1-yhmethyl)-
4-methoxy-1-methyl-1H-
benzoldimidazole-6-

carboxylic acid
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{R)-2-{{4-(3~(4-Cyano-2-
fluorophenyl}-2,3-
dihydrobenzofbl1,4]dioxin-
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4-(2-flucroethoxy - 1-methyl-
1H-benzof[dimidazole-6-

carboxylic acid
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5-{2-{{4-(6-({4-Chloro-2-
fluorcbenzyhoxy)pyridin-2-
yhptperidin-1-yhmethyi)-4-
{difluoromethoxy}-1-methyl-

1H-benzo{dlimidazol-6-

yhisoxazol-3-~ol

2-{{4-{6-((4-Cyano-2-
fluorobenzyoxy)pyridin-2-
yhpiperidin-1-yhimethyi)-4-
{(1,3r)-3~
methoxyeyclobutoxy -1~
methyl-1H-
benzo[dimidazole-6-

carboxylic acid
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2-{{(4-(o~{({4-Cyano-2-
fluorobenzyloxy pyridin-2-
yhpiperidin- -y ymethyl)-4-
{{1s,38)-3~
methoxycyclobutoxy)-1-
methyl-1H-
benzoldjimidazole-6-

carboxylic acid
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i
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i
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2-{{(4-(6-{{4-Cyano-2-
fluorobenzyloxypyridin-2-
yhpiperidin-1-ylmethyl)-1-

methyl-d-propoxy-1H-

benzo[dimidazole-6-

carboxylic acid
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2-{{4-{o~({4-Chloro-2-
fluorcbenzyhoxy)pyridin-2-
yhptperidin-1-yhmethyi)-4-
{{1-hydroxypropan-2-
vhoxy-1-methyl-1H-
benzold imidazole-6-

carboxvlic acid

4
q
22
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ot

2-{(4-(6~({4-Chloro-2-
fluorophenylimethoxy-
d2ypyridin-2-ypiperidin-1-
yhmethyl-d2)-4-
{difluoromethoxy}-1-methyi-
1H-benzo[djimidazole-6-

carboxylic acid
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2-{{4-{6-({4-chloro-2~
fuorobenzyloxy ypyridin-2-
yhpiperidin-1-yimethyi)-1-

methyl-4-propoxy-1H-

benzofd imidazole-6-

carboxylic acid

2-{{(4-{6-((4-Cyano-2-
fluorobenzylioxy)pyridin-2-
yhpiperidin-1-yhmethyl)-7-
methoxy-3-methyl-3H-
imidazof4,5-blpyridine-5-

carboxylic acid

2~{{4-(6~{({4-Chloro-2-
fluorobenzyhoxvipvrdin-2-
vhpiperidin-{-vDmethyl}-7-
methoxy-3-methyl-3H-
imidazof4,5-blpyrdine-5-

carboxyhe acid
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2-{{4-{o~({4-Chloro-2-
fluorcbenzyhoxy)pyridin-2-
yhptperidin-1-yhmethyi)-4-
{1r,3r)-3~
methoxyeyclobutoxy-1-
methyl-1H-
benzo[dimidazole-6-

carboxylic acid

{8)-2-((4-(2-(4-Cyano-2-
fluorophenyl}-2,3-
dihydrobenzofbl{1,4]dioxin-
S-yDpiperidin-1-yhmethyl)-
4-{difluoromethoxy)-1-
methyl-1H-~
benzo[dlimidazole-6-

carboxylic acid
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2-{{4-{6-({4-Cyano-2,5-
diftuorcbenzylloxy)pyridin-
2-yhpiperidin-1-yDmethyl)-
4-methoxy-1-methyi-1H-
benzoldjimidazole-6-

carboxylic acid

5-328

2-({4-{6-({4-Chloro-2-
fluorobenzyl)oxy jpyridin-2-
yhpiperidin- 1-yDmethyl)-7-
{difluoromethoxy}-3-methyi-
3H-nudazol4,5-blpyridine-

S-carboxylic acid
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5-329

($)-2-({(4-(6-{{4-chloro-2-
fluorcbenzyhoxy)pyridin-2-
yhptperidin-1-yhmethyi)-4-

{1,2~difluoroethoxyj-1-
methyl-1H-
benzold imidazole-6-

carboxvlic acid

(]
q
(42
Wi
<

(R)-2-{{4-(6-({4-chloro-2-
fluorobenzyhoxy pyridin-2-
yhpiperidin-1-yi)methyi)}-4-

{1,2-difluoroethoxy)-1-
methyl-1H-
benzo[dimidazole-6-

carboxylic acid

g

2-{{(4-(6~{(4-Chloro-2,3-
dihydrobenzofuran-7-
vhmethoxy jpyridin-2-
yhpiperidin-1-ymethyl)-4-
{diftuoromethoxy)-1-methyl-
IH-benzo{dlimidazole-6-

carboxyhic acid

(8)-2-((4-(3~(4-chloro-2-
fluorophenyl)-2,3-
dilydrobenzofb]]1,4]dioxin-
S-yhpiperidin-1-yDmethyl)-
4-(2-flucroethoxy }- 1 -methyl-
{H-benzo[dlimidazole-o-

carboxylic acid

198
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5-333

{R)-2-{{(4-{3-{4-chloro-2-
tluoropheny)-2,3-
dihydrobenzofb}{ 1,4]dioxin-
S-yhpiperidin-1-yDmethyl)-
4-(2-flucroethoxy -1 -methyl-
H-benzol{dlimidazole-6-

carboxvlic acid

5-334

{(S)-2-({4-(3-(4-Chloro-2-
fluorophenyl}-2,3-
dihydrobenzofb}{1,4]dioxin-
S-yhpiperidin-1-yhmethyl)-
4-(difluoromethoxy)-1-
methyl-1H-
benzo[dlimidazole-6-

carboxylic acid

L
&
3]

A

(R}-2-({4-(3-(4-Chloro-2-
fluorophenyl}-2,3-
dibiydrobenzofbl{1,4]dioxin-
S-yDpiperidin-1-yDmethyl)-
4-(difluoromethoxy)-1-
methyl-1H-
benzo|diimidazole-6-

carboxylic acid

5-336

2-{{(4-{6-{{4-Cyano-2-
fluorobenzyDoxy pyridin-2-
yhpiperidin-1-yimethyl}-6-
fluoro-7T-methoxy-1-methyl-
1H-benzo[dlimidazole-5-

carboxylic acid

199
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2-{{4-{6-({4-Chloro-2-
fluorcbenzylyoxypyridin-2-

yhpiperidin-l-yhmethyl)-5-

(Val

=337
fluoro-4-methoxy-1-methyl-

1H-benzo[djimidazole-6-

carboxylic acid

2-{{(4-{6-({4-chloro-2-~
fluorobenzyloxy)pyridin-2-
yDpiperidin-1-ylimethy])-6-
fluoro-7T-methoxy-1-methyl-

{H-benzo[djimidazole-5-

carboxylic acid

2-{{4-(3-({4-Cyano-2-

fluorobenzyljoxy)-4-
fluorophenylpiperidin-1-~
5-339 yhmethyl}-7-fluoro-4-

methoxy-1-methyl-1H-

benzo[djimidazole-6-

carboxylic acid

2-{{4-(3-{{4-Chloro-2-
fluorobenzyljoxy)-4-

fluorophenylipipernidin-1

5-340 yvhmethyl}-7-fluoro-4- .

G

methoxy-1-methyl-1H-
benzo[djimidazole-0~

carboxylic acid

2-{{4-(6-({4-Chloro-2-
fluorobenzyDoxy jpyridin-2-
piperidin-1-ylmethyi}-7-
5341 yhpix yhmethyl)
hydroxy-i-methyl-1H-

benzo[dimidazole-6-

carboxylic acid

200
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2-{4-{6-({4-cyano-2-
fluorcbenzyhoxy)pyridin-2-
y1)-2-fluorobenzyl)-4-
methoxy-1-methyi-1H-
benzo[diimidazole-6-

carboxylc acid

2-{{4-(6-({4-Chloro-2-
fluorobenzyoxy)pyridin-2-
yhpiperidin-1-yhimethyi)-4-
(2-hydroxyethoxy }-1-methyi-
{H-benzo[djimidazole-o-

carboxylic acid

2-{{4-{6-({4-Cyano-2-
methoxybenzyloxy)pyridin-
2-yhpiperidin-{-yDmethyl)-
4-methoxy-1~methyl-1H-~

benzo[dimidazole-6-

carboxylic acid

2-({4-(6-{{4-Chioro-2-~
fluorcbenzyDoxypyridin-2-
yhpiperidin-l-yhmethyl)-4-

hydroxy-1-methyl-1H-

benro[dimidazole-5-

carboxylic acid

2-{{4-{6-{({4-Chloro-2-
fluorobenzyDoxy pyridin-2-
yhpiperidin-1-vi)methyl}-4-
{(fluoromethoxy)~1-
(fluoromethyl}-1H-

benzo[dimidazole-6-

carboxylic acid

201
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5-347

2-{{4-{o~({4-Chloro-2-
fluorcbenzyhoxy)pyridin-2-
yhptperidin-1-yhmethyl)-7-
{flucromethoxy)-1-
{fluoromethyl)-1H-
benzofdimidazole-5-

carboxylic acid

2-{{4-{o~{({4-Chloro-2-
methoxybenzylyoxy)pyridin-
2-yhpiperidin-{-yDmethyl)-
4-methoxy-1~methyl-1H-~
benzo[dlimidazole-6-

carboxylic acid

5-349

2-((4-{6-({4-Cyano-2-
fluorcbenzyoxy jpyridin-2-
yhpiperidin-1-yDmethyi)-4-
{methoxy-d3)-1-methyl-1H-

benzo[dimidazole-6-

carboxylic acid

2-{{4-{6-{{6-Cyano-4-
fluoropyridin-3-
yhmethoxyYpyridin-2-
vhpiperidin-1-ymethyl -4~
{diftuoromethoxy)-1-methyl-
1H-benzo[dlimidazole-6-

carboxylic acid

2-{{4-(6-({4-Chloro-2-
fHuorobenzyloxy ypyridin-2-
yhpiperidin-1-ylimethyl -4
{1-flucropropoxy)-1-methyi-
H-benzol{dlimidazole-6-

carboxylic acid
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2-((4-(6-({4-Cyano-2-
fluorobenzyoxy)pyridin-2-

yhptperidin-1-yhmethyi)-4-

4y
e
W
3

{4-fluorophenoxy - 1-methyl-
1H-benzo{djimidazole-6-

carboxylc acid

2-{{4-(6-({4-Chloro-2-

fluorobenzyoxy)pyridin-2-
yhpiperidin-1-yhimethyi)-4-
{(1,3r)-3~

fluorocyclobutoxy)-1-

wr
1
(8]
>4
[

methyl-1H-

benzo[dimidazole-6-

carboxylic acid

2-({4-(2-({4-Chloro-2-~
fluorobenzylyoxy}-5-
fluoropyrimidin-4-

5-354 yhpiperidin-1-ymethyl)-4-

{diftuoromethoxy)-1-methyl-

IH-benzo{dlimidazole-6-

carboxyhic acid

2-{{4~(3+{{4-Chloro-2~
fluorobenzyiioxy Jpyridazin-

4-yDpiperidin-1-ymethyl)-

(Val
i
(o8]
W
LUh

4-(difluoromethoxy)-1-

methyl-1H-

benzo[dlimidazole-6-

carboxylic acid

203
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2-{{4-{(4~({4-Chloro-2-
fluorobenzy] Joxy)-5-
fluoropyrimidin-2-
5-356 yhpiperidin-1-ylmethylj-4-
{diflucromethoxy}-1-methyl-

H-benzol{dlimidazole-6-

carboxylic acid

2-{{(4-(6-({(4-Chloro-2-

fluorobenzyhoxy pyridin-2-

vhpiperidin-1-yDmethyi)-4-

3]
7
fe2
(¥,
~J

{cyclopropylmethoxy)-1-
methyl-1H-

benzo[dimidazole-6-

carboxylic acid

2-{{(4-{6~({4-Chloro-2-
fuorobenzyloxy ypyridin-2-

yhpiperidin-1-yvi)methyi)}-4-

k&
(¥
2y
[v]

ethoxy-1-methyl-1H-

benzofd imidazole-6-

carboxylic acid

~({4-(6-({(4-Chloro-2-
fluorcbenzylyoxyjpyridin-2-
yhpipenidin- 1-yhimethyl}-4-
(1-fluorosthoxy 3-1-methyl-

1 H-benzo[dhmidazole-6-

carboxylic acid

{$)-2-{{4-(6-((4-chloro-2-
fluorcbenzylioxy)pyridin-2-
yhpiperidin-1-yhmethyl)-4-
5-360 (

{1-fluoroethoxy)-1-methyl-

{H-benzo[djimidazole-6-

carboxylic acid

204




WO 2024/211898

PCT/US2024/023598

(R)-2-({4-(6-({4-Chloro-2-
fluorcbenzyhoxy)pyridin-2-
yhptperidin-1-yhmethyi)-4-
{1-fluoroethoxy)-1-methyl-

1H-benzo{djimidazole-6-

carboxylc acid

2-{(3-(6-({4-Chloro-2-
fluorophenoxy ymethylpyridi
n-2-ylipyrrolidin-1-
yiymethyl)-4-
{difluoromethoxy)-1-methyi-
1H-benzoldjimidazole-6-

carboxylic acid

5-363

2-{{{1r 4ry-4-(6-{{4-Chloro-2-
fluorobenzyDoxy jpyridin-2-
vlicyclohexyl{methylamino
Y-d-methoxy-1-methyl-1H-
benzo[diimidazole-6~

carboxylic acid

2-({4~{2-{{4-Chlorg-2-
fluorobenzyhoxy pyridin-3~
yhpiperidin-1-ylimethyl)-4-
{diftluoromethoxy)-1-methyl-
TH-benzo[dlimidazole-6-

carboxylic acid

2-{{4-(6-{(4-Cyclopropyl-2-
fluorobenzyloxy pyridin-2-
yhpiperidin-1-yhmethyl)-4-
{difluoromethoxy)-1-methyl-
1H-benzo{dlimidazole-6-

carboxylic acid

205
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5-366

2-{{4-(6-({4-Cyano-2,5-
difluorcbenzyloxy)pyridin-
2-yhpiperidin- 1 -yDmethyl)-
4-{(difluoromethoxy)-1-
methyl-1H-
benzold imidazole-6-

carboxylic acid

Q ih
2
[
~J

2-{4-{{6-({4-chloro-2-
fluorophenoxy ymethylpyridi
n-2-yhoxy}2-fluorobenzyi)-
4-{difluoromethoxy)-1-
methyl-1H-
benzo[dimidazole-6-

carboxylic acid

$)-2-{(4-(2-{4-Chloro-2-

flucrophenyljchroman-8-
yhpiperidin-1-ylmethylj-4-
{diffuoromethoxy)-1-methyl-

{H-benzo[dlimidazole-o-

carboxylic acid

5-369

(R}-2-{(4-(2-¢4-Chloro-2-
fluorophenylychroman-8-
yhpiperidin-1-yi)methyi)}-4-
{diflucromethoxy)-1-methyl-
1H-benzo[dlimidazole-6-

carboxylic acid

3-{2-({4-(6~{{4-Chloro-2-
fluorobenzyhoxypyridin-2-
yhpiperidin-1-yimethyl)-4-
{difluoromethoxy)-1-methyi-
1H-benzo{dlimidazol-6-yi)-
1,2,4-thiadiazol-5{(4H}-one

206
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2-{{{1r,4r)-4-(6-{{4-Chloro-2- 3
fluorcbenzyhoxy)pyridin-2- .
vheyclohexylamino)-4-
{difluoromethoxy}-1-methyl-

1H-benzo{djimidazole-6-

carboxylic acid

2-{{{ 1r,40)-4-(6~((4-Chloro-2-

fluorcbenzyloyridinedin-2-
vijeyclohexylWmethyl-

5-372 d3)amino}-4-

{difluoromethoxy)-1-methyi-

1H-benzoldjimidazole-6-

carboxylic acid

2-{{4-(4-(4-Chloro-2-
fluorobenzyl)-3,4-dihydro-

2H-benzo[bi{1,4joxazin-H-

4
i
(98]
5
G2

yhpiperidin- -y ymethyl)-4-
{difluoromethoxy}-1-methyi-

1H-benzo[dmidazole-6-

carboxylic acid

2-({(4-{6+({4-Chloro-2~
tluorobenzylyoxy)pyrazin-2-
yhpipenidin-1-yhimethyl}-4-
{diftuoromethoxy}-1-methyl-

H-beunzo[dhmidazole-6-

carboxylic acid

2-{{4-(2-{{(4-Chloro-2~

fluorobenzyljoxy)-5-
fluoropyrimidin-4-
5-375 yDpiperidin-1-ylimethyi)-4-
{difluoromethoxy}-1-methyl-

1H-benzof[dimidazole-6-

carboxylic acid

207
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5-376

{8)3-2-{{4~(6-{{4-Cyano-2-
fluorcbenzyhoxy)pyridin-2-
yhptperidin-1-yhmethyi)-4-

hydroxy-i-{oxetan-2-
vimethyl}-1H-
benzofdimidazole-5-

carboxvlic acid

Q ih
2
~d
~J

(S3-2-({(4-{6-((4-Cyano-2-
fluorobenzylioxy pyridin-2-
yhpiperidin-1-yi)methyi)-7-

hydroxy-1-{oxetan-2-
vimethyl}-1H-
benzo[dimidazole-6-

carboxylic acid

5-378

{S)-2~{(4-(6-{(4-Cyano-2-
fluorobenzyloxy pyridin-2-
yhpiperidin-1-ymethyl)-1-

{oxetan-2-vimethyl)-1H-

imidazold, 5-clpyridine-6-

carboxylic acid

2-({(4-{6+({4-Chloro-2~
fluorobenzyljoxyjpyridin-2-
yhpipenidin-1-yhimethyl}-4-
{{1s,35)-3~
fluorocyclobutoxy)-1-~
methyl-1H-
benzo[dlimidazole-6-

carboxylic acid
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2-{{4-{o~({4-Chloro-2-
fluorcbenzyhoxy)pyridin-2-

yhpiperidin-1-yimethyi)-4-

4
&
a6
)

methoxy-1-methyi-1H-

imidazo{4,5-clpyridine-6-

carboxylc acid

2-{{4-(6-({4-Chloro-2-

fluorophenylymethoxy-
d2ypyridin-2-vhpiperidin-1-
-381 yhmethyl-d2}-4-{ethoxy-1,1-
d2)-1-methyl-1H-

(¥l

benzofdimidazole-6-

carboxylic acid

(S)-5-(2-({(4-(6-((4-Chloro-2-

fluorobenzyDoxy jpyridin-2-
yhpiperidin-1-ylymethyi -4~
5-382 methoxy-1-{oxetan-2-
vimethy1H-

benzoldjimidazol-6-

yhisoxazol-3(2H}-one

2-{{4-{6-{{4-Chloro-2-
fluorobenzyoxy)pyridin-2-

yhipiperazin-1-yhmethyl)-4-

]
i
[9%]
(o]
(5]

methoxy-1-methyl-1H-

benzo[dimidazole-6-

carboxylic acid

4”(({6"( 1 “{(4~Eth0}(y- 1-

methyl-6-(3-0x0-2,3-

dihydroisoxazol-5-yi}-1H-

¢ ih
93]
o]
.

benzo[djimidazol-2-
yhmethypiperidin-4-
yhpyrdin-2-yDoxy methyi)-

3-fluorobenzonitrile

209
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4-{Difluoromethoxy -1~

methyl-2-{({4-(6-{{(4-
{(trifluoromethybenzyloxy)
5-385 pyridin-2-y]piperidin-1-
yhmethyl}-1H-

benzold imidazole-6-

carboxylic acid

22

Chloropyridin-2-y1)-2-
methylbenzo{d]{1,3]dioxol-
4-ypiperidin-1-ymethyl)-
4-(1, 1-diftuoroethy! - 1-(({S}-

5-386

oxetan-2-yDmethyh)-1H-

benzo[dlimidazole-6-

carboxylic acid

2-{{{18,5R,68)-5-(6-{(4~
cyano-2-
fluorchenzyhoxy)pyridin-2-
yh-2-
5-387 azabicyclof4.1.0]heptan-2-
vhmethyl}-4-methoxy-1-
{{{S)-oxetan-2-yimethyl)-
1H-benzo{dlimidazole-6-

carboxylic acid

THRE Agonists

{6205} In some embodiments, the THRP agonist administered to the patient in need thereof is
resmetirom {(MGL-3196, Madrigal Therapeutics). In some embodiments, the THRE agonist
administered to the patient in need thereof is VK2809 (Viking Therapeutics). In some
embodiments, the THRE agonist administered to the patient in need thereof is sobetirome. In
some embodiments, the THRP agonist administered to the patient in need thereof'is eprotirome.
In some embodiments, the THRP agonist administered to the patient in need thergof is ALG-

055009 (Aligo). In some embodiments, the THRP agonist administered to the patient in need
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thereof is UNPT-101101. In some embodiments, the THRP agonist administered to the patient
in need thereof is CNPT-101207. In some embodiments, the THRP agonist administered to the
patient in need thereof is ASC41 (Ascletis).

0206} Suitable THRP agonists that can be used in accordance with the methods described
herein are also described in, eg., PCT Pub. Nos. W{/2020/123827, W{2020/041741,
WO/2020/077123, WO/2021/041237, WO/2021/050945, or WO/2022/187403, incorporated
herein by reference.

10207] In some embodiments, the THRJ agonist is a compound of Formula (11-1}

wherein:

Ry 1s selected from the group consisting of hydrogen, cyano, substituted or
unsubstituted Crs alkyl, and substituted or unsubstituted Css cycloalkyl, the substituent being
selected from the group consisting of halogen atoms, hydroxy, and Ci« alkoxy;

Rz and K3 are each independently selected from the group consisting of halogen atoms
and substituted or unsubstituted Cis alkyl, the substituent being selected from the group
conststing of halogen atoms, hydroxy, and Cis alkoxy;

ring A is a substituted or unsubstituted saturated or unsaturated Cs.jo aliphatic ring, or
a substituted or unsubstituted Cs.10 aromatic ring, the substituent being one or more
substances selected from the group consisting of hydrogen, halogen atoms, hydroxy, -OCFs, -
NHz, -NHC1.4 alkyl, -N{C1-4 alkyl), -CONHz, ~-CONHC14 alkyl, ~CON(C14 alkyl), ~
NHCOC 14 alkyl, Cis alkyl, Cis alkoxy or Ca.s cycloalkyl, and when two substituents are
contained, the two substituents can form a ring structure together with the carbon connected
thereto; and
the halogen atoms are selected from the group consisting of F, Cl and Br,
or a pharmaceutically acceptable salt thereof.

[8208] In some embodiments, the THRP agouist administered to the patient in need thereof is

a compound of Formula (H-1a}
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o (R4}
[ |
N‘N R3N\ o]

(il-1a)
wherein:
Ri to R3 are defined as detailed herein for Formula (1-1};
Ra1s selected from the group consisting of hydrogen, halogen atoms, hydroxy, ~-OCF3, -NHa,
SNHC 14 alkyl, -N(Cig alkyly, ~CONHz, ~-CONHC1.4 alkyl, <CON(C14 alkyl}z, -NHCOC14
alkyl, Cis alkyl, Ci.s atkoxy and Cs.s cycloalkyl;
m is an integer from the range 1 to 4; and
the halogen atoms are selected from the group consisting of ¥, Cl and Br,
or a pharmaceutically acceptable salt thereof.
{0209} In some embodiments, wherein Rs is selected from the group consisting of hvdrogen,
halogen atoms, hydroxry, ~-OCF3, Crs alkyl, Ci6 alkoxy and Ca.¢ cycloatkyl; and m is an integer
from the range 1 t0 3.
{8219} In some embodiments, wherein Ry is selected from the group consisting of hvdrogen,
cyano, and substitited or unsubstituted Cic alkyl, the substituent being selected from the group
consisting of halogen atoms, hydroxy, and Cie alkoxy; and the halogen atoms are selected
from the group counsisting of F, Cl and Br.
18211} In some embodiments, the THRP agonist administered to the patient in need thereof is

a compound of Formula ({1-2)

or a pharmaceutically acceptable salt thereof, wherein:

S
vt
b2
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ring A together with the carbony! (keto) group within the ring form a 3 membered
heterocyele containing 1-3 ring hetercatoms selected from the group consisting of N,
3, and §, wherein the heterocycle is optionally substituted with 1-2 C:-Ca alkyl or Cs-
Cs cycloalkyl groups, and wherein the carbonyl (keto) group is not adjacent to the
atom attached to X;

R is C1-Ca alkyl optionally substituted with 1-5 halo or hydroxyl groups, C3-Cs
cycloatkyl, CON(R!"%, or NRICORY;

R? is H or C1-Cs alkyl;

L is O, CHy, S, SO, SOz, CO, CHF, CFy, CR'CN, CHR' or CR'RM:

R? and R* are independently Cl, Br, methyl, or ethyl;

R’ is H, halo, C1-C4 alkyl, or C3-Ca cycloalkyl;

or R® together with R* and the intervening atoms form a 5-7 membered cycloatkyl or a 5-7

membered heterocycle containing 1-2 ring heteroatoms;

X is absent, O, NR¥, C{O)NR!2 NRI2C(0), CRYR? OCRPRY CRPRYMQO,
NRPCRVRPZ CRMRIINRM? SO:NRY, or NR2S0:;

each R is independently C1-Cs altkyt or H;

each R'! is independently Ci-C7 alky! optionally substituted with 1-5 halo,

or two R!! groups together with the carbon atom to which they are attached form a

cyclopropyi or cyclobutyl ring; and

each R" is independently H or methyl.

16212} In some embodiments, the THRB agonist administered to the patient in need thereof is

a compound of Formula (1-3)

(11-3)

wherein:
Ry is substituted or unsubstituted Ci-Cs alkyl, substituted or unsubstituted C3-Ce

cycloatkyl, -C{OMN(R7}Ra), -N{RYC(OM}Ruo), or halo;

213
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Ra is H, substituted or unsubstituted C1-Cs alkyl, or substituted or unsubstituted C3-Cs
cycloalkyl;

Ra is H or halg;

Ry is H, or substituted or unsubstituted linear C1-Cs alkyl;

L i8 -0-, -8, -8(0)-, -8{(0k-, ~-C(0)-, or -C{Rs)Re)~;

Rs and Rs are independently H, halo, -CN, or substituted or unsubstituted C1-Cs alkyl, or

Rs and Re are taken together with the carbon atom to which they are attached to form &

substituted or unsubstituted Cs3-Ce cycloalkyl;

Ryand Rs are independently H, or substituted or unsubstituted Ci-Co alkyl, or R7 and Ry

are {aken together with the nitrogen atom to which they are attached to form a substituted or

unsubstituted 3- to 7-membered heterocycloalkyl;

Ro is H, substituted or unsubstituted C1-Ce alkyl, or substituted or unsubstituted Ca-Cs
cycloalkyl;

Rio is substituted or unsubstituted Ci1-Ce alkyl, substituted or unsubstituted Cs-Ce
cycloalkyl, -N{R7}Rs), or -O(Ru);

Rir  is substituted or unsubstituied Ci-Co alkyl, or substituted or unsubstituted C5-Cs
cycloalkyl;

Miand Mz are independently halo, or substituted or unsubstituted C1-Cs alkyl; and

Ms  is H, halo, or substituted or unsubstituted Ci-Ce alkyl, or Ms is taken together with Mz

and the carbon atorms to which they are attached to form a 5- to 7-membered ring containing

0, 1, or 2 heteroatoms selected from the group consisting of N, O, and §,

or a pharmaceutically acceptable salt thereof.

[0213] In some embodiments, the THRJ agonist administered to the patient in need thereot is

a compound of Formula (11-4)

(11-4)
or a tautomer or an N-oxide thereof, or an isotopomer of each thereof, or a sterecisomer of the
aforesaid, or a pharmaceutically acceptable salt of each of the foregoing, or a solvate of each

of the preceding, wherein:
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: |\>—NH 5  N-NA .
- 5 Q@ o -HN N-O
S S S s

A is H

y s S-membered heterocyclyl or 5- to 6-membered heteroaryl, each of which
optionally contains 1-2 additional annular heteroatoms selected from the group
consisting of N and O,
wherein each heteroatom of the heterocyclyl or hetercaryl is bound to one R!
group if needed to complete the valency of the heteroatom, and
wherein each carbon atom of the heterocyelyl or heteroaryl is bound to one R?
group if needed to complete the valency of the carbon atom, provided that no
more than one R? group is needed to complete the valency of each carbon atom;
71 7% and 72 are independently N or CH;
Y is Nor (]
gach R! is mdependently H, Ci-Cs alkyl, or C3-Cs cycloatkyl,
wherein each Ci-Ce alkyl or C3-Cs cycloalkyl group is optionally
substituted by 1-5 R? groups;
each R* is independently H, Ci-Cs alkyl, Cs-Ce cveloalkyl, -G{Ci-Cs alkyl),
-O{C5-Cs cycloalkyl), hydroxyl, or oxo,
wherein each Ci-Ce alkyl, 5-Ce cycloalkyl, -O(C:i-Cs alkyl), or
-0(C3-Cs cycloalkyl) group is optionally substituted by 1-5 R groups;
or R and R? are taken together to form a 5- to 6-membered heteroary! or 5- to 7-membered
heterocyclyi;
or two R? groups are taken together to form a 5- to 6-membered heteroaryl, 5- to 7-membered
heterocyclyl, Cs-Cr cycloalkyl, or Ce aryl;
each R? s independently halogen, Ci-Ce alkyl, C5-Ce cvcloalkyl, €i-Cs
haloalkyl, Ci-Cs alkyl-OH, -NHa, -CN, or hydroxyl.
[0214] Iv some embodiments, the THRP agonist administered to the patient 1o need thereof 1s

a compound of Formula (11-5)
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(11-5)

or a tautomer thereof, or a pharmaceutically acceptable salt of any of the foregoing, wherein:
R'is Hor -CHa,

X! X2 X3 and X' are each independently CR? or N, wherein at least two of X!, X2, X3, and X*
are CR?;

cach R? is independently H, halo, Ci-Cs alkyl, C1-Cs alkyl-CN, Ci-Cs alkyl-OH, Ci-Cs
haloalkyl, -CN, hydroxyl, -NHz, -NH(C1-Cs alkyly, -N{C1-Cs alkyl)e, -O(C1-Cs allkyl), C5-Ce
cycloalkyl, 5- to 6-membered heteroaryl, 5- to 7-membered heterocyclyl, or Ce aryl, wherein
each Ci-Ce alkyl, ~O(C:i-Cs alkyl), Cs5-Ce cycloalkyl, 5- to 6-membered heteroaryl, 5- to 7-
membered heterocyclyl, or Cs aryl is optionally substituted by 1-5 R” groups;

or two R? groups are taken together with the carbon atoms to which they are attached to form
a 5-to 6-membered hetercaryl, 5- to 7-membered heterocyclyl, Cs-C7 cycloalkyl, or Ce aryl,
each of which is optionally substituted by 1-5 R? groups; and

each R* is independently C1-Cs alkyl, -0(C1-Ce alkyl), halo, -CN, hydroxyl, -NHaz, -NH(C1-Cs
alkyl), -N{C1~Cs alkyl)z, or COH.

{8215} In some embodiments, the THRP agonist administered to the patient in need thereof is

a compound of Formula (11-6}
AN
R N
N Ve
R..LZ/ X‘%} Ci

5

c (116}
or a tautorer or sterecisomer thereof, or a pharmaceutically acceptable salt of each of the

foregoing, wherein:

216



WO 2024/211898 PCT/US2024/023598

O
§ ‘\?\—NH N—NFH
N =m0 4 I\?zg or EHN. Neo
Nm_\af‘* } " 0:5 Ao
Ais ' H , wherein R* is H or -CN;

L'is a bond, -NR'-, -0-, -S- or -8(0):-, wherein R’ is H or C:-Cs alkyl;
L?is a bond or -8{O)-;
R is H, C1-Cs atkyl, Ce-Cio aryl, 3-12 membered heterocyclyl, 5-12 membered heteroaryl, or
C3-Cs cycloalkyl, wherein the Ci-Cs alkyl, Co-Cio aryl, 3-12 membered heterocyclyl, 5-12
membered heteroaryl, and C3-Cs cycloalkyl are each independently optionally substituted by
1-5 R* groups;
Ris H, Ci-Ce alkyl, Ce-Cio aryl, 3-12 membered heterocyelyl, S-12 membered heteroaryl, or
C3-Cs cycloalkyl, wherein the Ci-Cs alkyl, Ce-Cie aryl, 3-12 membered heterceyelyl, 5-12
membered hetercaryl, and C3-Cs cycloalkyl are each independently optionally substituted by
1-5 R* groups; and
each R?is independently halogen, C1-Cs alkyl, Cs-Ce cycloalkyl, Ci-Cs haloalkyl, C1-Cs alkyl-
(OH, -NHa, ~-CN, or hydroxyl, provided that
N—-NH O
«g}ﬁo A?_NH
H 3= o
when L' is 2 bond and Ris H, then A is or N , and
O

Y}‘NH
+ o
Y-
when L' is -O-, R is H, and A is N then R is C2-Ce alkyl, Cs-Cro aryl, 3-12

membered heterocyclyl, 5-12 membered heteroaryl, or C3-Cs cycloalkyl, wherein the Ca-Ce
alkyl, Ce-Cro arvl, 3-12 membered heterocyclyl, 5-12 membered heteroaryl, and Cs-Ce
cycloalkyl are each independently optionally substituted by 1-5 R* groups.

{8216} In some embodiments, the THRP agonist 1s selected from those listed in Table 6 below,

or a pharmaceutically acceptable salt thereof:
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{8217} In some embodiments, the THRJ agonist is H {(Compound

9} which is 2-(3,5-dichloro-4-((4-ox0-3,4-dihydrophthalazin-1-yloxy )phenyl}-3,5-dioxo-
2,3.4, S-tetrahydro-1,2 4-triazine-6-carbonitrile, or a pharmaceutically acceptable salt thereof,

in some embodiments, the THR agonist is 2-(3,5-dichloro-4-{{4-ox0-3,4-dihydrophthalazin-
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2,3,4,5-tetrahydro-1,2 4-triazine-6-carbonitrile potassium sali. In

some embodiments, the THRP agonist is 2-(3,5-dichloro-4-({4-0x0-3,4-dihydrophthalazin-1-

vioxyphenyi)-3,5-dioxo-2,3,4,5-tetrahvdro-1,2,4-triazine-6-carbonitrile sodium salt.

{0218} In some embodiments, the THR agonist is selected from those listed in Table 7 below,

or a pharmaceutically acceptable salt thereof:

Table7
Example Structure Example Structure
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{0219] In some embodiments, the THRJ agonist is selected from those listed in Table 8 below,

or a pharmaceutically acceptable salt thereof’

Table &
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Compound Structure and Number Compound Structare and Number
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Compound Structure and Number Compound Structare and Number
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Compound Structure and Number Compound Structare and Number
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Compound Structure and Number

Compound Structure and Number

N_ O

8-34

1022¢] In some embodiments, the THRJ agonist is selected from those listed in Table 9 below,

or a pharmaceutically acceptable salt thereof:

Table 9

Example Structure

Example Structure
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{0221} In some embodiments, the THRp agonist is selected from those listed in Table 10

below, or a pharmaceutically acceptable salt thereof’

Table 10
Example Ntructure Example Structure
O O
ﬁ HN-— N § HN-—
Ny N
10-1 = | \KL\N 10-2 {LN
\\

6222 In some embodiments, the THRP agonist s selected from those listed in Table 11

below, or a pharmaceutically acceptable salt thereof:

Table 11
Example Structure Example Structure
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Phormacentically Acceptable Compositions and Formudations

{6223} Pharmaceutically acceptable compositions or simply “pharmaceutical compositions” of

any of the compounds detailed herein are embraced by this invention.

Thus, the invention

includes pharmaceutical compositions comprising an GLP-1R agonist (such as the compound
of Formula (I-1}, {(I-1a), (I-2), (I-3), (I-4), (I-5), {(I-Sa}, {I-Sb}, {I-Sc¢), (3-5d), (3-5¢), (I-50), (I-

(1), (1

Y), (1Z), (TAA), (IAB), (JAC), (IAD), (IAE),

(IAG), (IAH), (IAD), (JAT), (I*%), (D),

T, (), 4%, ), 4, POy, (I1*%), or (II*), or a pharmaceutically acceptable salt
thereof), a THRP agonist (such as the compounds of Formula (II-1), (II-1a), (1-2), J1-3), -

43, {11-5), or (JI-6), or a pharmaceutically acceptable salt thereof), and a pharmaceutically

acceptable carrier or excipient. In some embodiments, the pharmaceutically acceptable salt is
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an acid addition salt, such as a salt formed with an inorganic or organic acid. Pharmaceutical
compositions according to the invention may take a form suitable for oral, buccal, parenteral,
nasal, topical or rectal administration or a form suitable for administration by inhalation.
{0224} A compound as detailed herein may in one aspect be in a purnfied form and
compositions comprising a compound in purified forras are detailed herein. Compositions
comprising a compound as detailed herein or a salt thereof are provided, such as compositions
of substantially pure compounds. In some ewbodiments, a composition containing a
compound as detailed herein or a salt thereof is in substantially pure form. In some
embodiments, “substantially pure” intends a composition that contains no more than 35%
impurity, wherein the impurity denotes a compound other than the compound comprising the
majority of the composition or a salt thereof. For example, a composition of a substantially
pure compound intends a composition that contains no more than 35% impurity, whergin the
impurity denotes a compound other than the compound or a salt thereof In some embodiments,
a composition of substantially pure compound or a salt thereof is provided wherein the
composition contains no more than 25% impurity. In some embodiments, a composition of
substantially pure compound or a salt thereof is provided wherein the composition contains or
no more than 20% impurity. In some embodiments, a composition of substantially pure
compound or a salt thereof is provided wherein the composttion contains or no more than 10%
impurity. In some embodiments, a composition of substantially pure compound or a salt
thereof is provided wherein the composition contains or no more than 5% impurity. In some
embodiments, a composition of substantially pure compound or a salt thereof is provided
wherein the composition contains or no more than 3% impurity. In some embodiments, a
composition of substantially pure compound or a sali thereof is provided wherein the
composition contains or no more than 1% impurity. In some embodiments, a composition of
substantially pure compound or a salt thereot is provided wherein the composition contains ot
no more than 0.5% impurity. In some embodiments, a composition of substantially pure
sompound means that the composition contains no mwore than 15%, in some embodiments no
more than 10%, in some embodiments no more than 5% | in some embodiments no more than
3% and, in some embodiments no more than 1% impurity, which impurity may be the
compound in a different stereochemical form.

{0225} In some embodiments, the compounds herein are synthetic compounds prepared for
administration to a subject such as 3 human. In some embodiments, compositions are provided
containing a compound in substantially pure form. In some embodiments, the invention

embraces pharmaceutical compositions comprising a compound detailed herein and a
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pharmaceutically acceptable carrier or excipient. In some embodiments, methods of
administering a compound are provided. The purified forms, pharmaceutical compositions and
methods of administering the compounds are suitable for any compound or form thereof
detailed herein.

{8226} The compounds may be formulated for any available delivery route, including an oral,

muceosal (e.g., nasal, sublingual, vaginal, buccal or rectal}, parenteral {e.g., intramuscular,

subcutaneous or intravenous), topical or transdermal delivery form. A compound may be
formulated with suitable carriers to provide delivery forms that include, but are not limited to,
tablets, caplets, capsules (such as hard gelatin capsules or soft elastic gelatin capsules), cachets,
troches, lozenges, gums, dispersions, suppositories, cintments, cataplasms {poultices), pastes,
powders, dressings, creams, solutions, patches, aerosols {e.g., nasal spray or inhalers), gels,
suspensions {e.g., aqueous or non-aquecus Hauid suspensions, oil-in-water emulsions or water-
in-01] liguid emulsions), solutions and elixirs.

{8227} Compounds described herein can be used in the preparation of a formulation, such as a
pharmaceutical formulation, by combining the compounds as active ingredients with a
pharmaceutically acceptable carrier, such as those mentioned above. Depending on the
therapeutic form of the system (e.g., transdermal patch vs. oral tablet), the carrier may be in
various forms.  In addition, pharmaceutical formulations may contain preservatives,
solubtlizers, stabilizers, re-wetting agents, emulgators, sweeteners, dyes, adjusters, and salts
for the adjustment of osmotic pressure, buffers, coating agents or antioxidants. Formulations
comprising the compound may also contain other substances which have valuable therapeutic
properties. Pharmaceutical formulations may be prepared by known pharmaceutical methods.
Suitable formulations can be found, e.g., in Remington: The Science and Practice of Pharmacy,
Lippincott Williams & Wilkins, 217 ed. (2005), which is incorporated herein by reference.
[0228] Compounds as described herein may be administered to a subject {e.g., a human)ina
form of generally accepted oral compositions, such as tablets, coated tablets, and gel capsules
in a hard or to soft shell, erulsions or suspensions. Examples of cartiers, which may be used
for the preparation of such compaositions, are lactose, corn starch or its derivatives, talc, stearate
or its salts, etc. Acceptable carriers for gel capsules with soft shell are, for instance, plant oils,
wax, fats, semisolid and liquid polyols, and so on. In addition, pharmaceutical formulations
may contain preservatives, solubilizers, stabilizers, re-wetting agents, emulgators, sweeteners,
dyes, adiusters, and salts for the adjustment of osmotic pressure, buffers, coating agents or
antioxidants.

Methods of Use and Uses
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{6229} The combinations described herein may in some aspects be used in treatment or
prevention of liver disorders. In some embodiments, the method of treating or preventing a
fiver disorder in a patient in need thereof comprises administering to the patient a GLP-1R
agonist and administering a THRP agonist.

[0238] Liver disorders include, without hmitation, liver inflammation, fibrosis, and
steatohepatitis. In some embodiments, the liver disorder is selected from liver inflammation,
fiver fibrosis, alcohol induced fibrosis, steatosis, alcoholic steatosis, primary sclerosing
cholangitis (PSC), pnimary biliary cirrhosis (PBC), non-alcoholic fatty liver disease (NAFLEDY),
and non-alcoholic steatohepatitis (NASH).  In certain embodiments, the liver disorder is
selected from: biver fibrosis, alcohol induced fibrosts, steatosis, alcobolic steatosis, NAFLD,
and NASH. In one embodiment, the liver disorder is NASH. In another embodiment, the liver
disorder is liver inflammation. In another ernbodiment, the Hiver disorder is liver fibrosis. In
another embodiment, the liver disorder is alcohol induced fibrosis. In another embodiment,
the tiver disorder is steatosis. In another embodiment, the tiver disorder is alcoholic steatosis.
in another embodiment, the liver disorder is NAFLD. In one embodiment, the treatment
methods provided herein impedes or slows the progression of NAFLD to NASH. In one
embodiment, the treatment methods provided herein impedes or slows the progression of
NASH. NASH can progress, e.g., to one or more of liver cirrhosis, hepatic cancer, etc. In some
embodiments, the liver disorder is NASH. In some embodiments, the patient has had a liver
biopsy. In some emnbodiments, the method further comprising obtaining the results of a liver
biopsy.

{0231} In some embodiments, the method of treating a liver disorder in a patient in need
thereof, wherein the liver disorder is selected from the group consisting of liver inflammation,
fiver fibrosis, alcohol induced fibrosis, steatosis, aleoholic steatosis, primary sclerosing
cholangiiis {PSC), primary biliary currhosis (PBC), non-alcoholic fatty fiver disease (NAFLD),
and non-alcoholic steatohepatitis (NASH).

[0232] In some embodiments, the disease or condition to be treated and/or prevented is a
cardiometabolic disorder, e.g., diabetes (T1 D and/or T2DM, including pre-diabetes),
idiopathic T1 I (Type 1 b), latent autoimmune diabetes in adults (LADA), early-onset T2DM
(EOD), vouth-onset atypical diabetes (YOAD), maturity onset diabetes of the young (MODY),
malnutrition-related diabetes, gestational diabetes, hyperglycemia, insulin resistance, hepatic
insulin resistance, impaired glucose tolerance, diabetic neuropathy, diabetic nephropathy,
kidney disease {e.g., acute kidney disorder, tubular dysfunction, proinflammatory changes to
the proximal tubules), diabetic retinopathy, adipocyte dysfunciion visceral adipose deposition,
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obesity (including hypothalamic obesity and monogenic obesity) and related comorbidities
{e.g., ostecarthritis and urine incontinence), overweight without obesity (e.g., BMI between 25
ke/m? and 30 kg/m?), eating disorders (including binge eating syndrome, bulimia nervosa, and
syndromic obesity such as Prader-Willi and Bardet-Biedl syndromes), excessive sugar craving,
dyslipidemia (inclading hyperlipidemia, hypertriglyceridemia, inereased total cholesterol, high
LDL cholesterol, and low HDL cholesterol), hyperinsulinemia, liver diseases such as NAFLD,
steatosis, NASH, fibrosis, cirrhosis, and hepatocellular carcinoma, cardiovascular disease,
atherosclerosis (inchuding coronary artery disease), peripheral vascular disease, hypertension,
endothelial dysfunction, impaired vascular compliance, congestive heart failure, myocardial
infarction (e.g., necrosis and apoptosis), stroke, hemorrhagic stroke, ischemic stroke,
pulmonary hypertension, restenosis after angioplasty, intermittent claudication, post-prandial
lipemia, metabolic acidosis, ketosis, arthritis, osteoporosis, left ventricular hypertrophy,
peripheral arterial disease, glomerulosclerosts, chronic renal failure, metabolic syndrome,
syndrome X, premenstrual syndrome, angina pectoris, thrombosis, atherosclerosis, transient
ischemic attacks, vascular restenosis, impaired glucose metabolism, conditions of impaired
fasting plasma glucose, hyperuricemia, gout, erectile dysfunction, skin and connective tissue
disorders, psoriasis, foot ulcerations, ulcerative colitis, or hyper apo B lipoproteinemia.

{82331 In some embodiments, the disease or condition to be treated includes sleep apnea,
weight gain from use of other agents {(e.g., from use of steroids and antipsychotics), traumatic
brain injury, Parkinson’s Disease, macular degeneration, cataract, Alzheimer’s Discase,
schizophrenia, impaired cognition, inflammatory bowel disease, short bowel syndrome,
Crohn’s disease, colitis, irritable bowel syndrome Polycystic Ovary Syndrome and addiction
{e.g., alcohol and/or drug abuse}, prevention or treatment of Polycystic Ovary Syndrome or
treatment of addiction {e.g., alcohol and/or drug abuse).

{0234} In some embodiments, the present disclosure is directed to co-administration of a GLP-
IR agonist and THRP agonist to a subject resulting in a loss in fat mass in the subject with
little or no reduction in lean mass in the subject. In some embodiments, provided herein is a
method of treating a cardiometabolic disorder in a subject {(e.g., a human patient) in need
thereof, comprising administering to the subject a therapeutically effective amount of a
compound described herein, or a pharmaceutically acceptable salt thereof.

{0235} In one embodiment the methods and combinations of the present disclosure are directed
to a) the reduction of HbAlc; b) the prevention or treatment of type 2 diabetes, hyperglycemia,

impaired glucose tolerance, or non-insulin dependent diabetes; or ¢) the prevention or treatment
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of obesity, for reducing body weight and/or food intake, or for inducing satiety in a subject in
need thereof.

{82361 In some embodiments, the combinations and methods of the present disclosure are
directed to treating or preventing obesity, reducing body fat percentage, increasing lean mass
percentage of total weight, or for inducing satiety in a subjoct in need thereof.

{0237} In some embodiments, the combinations and methods of the present disclosure are
directed to ireating or preventing obesity, reducing body fat percentage, increasing lean mass

percentage of total weight, or for inducing satiety in a subject in need thereof.

{0238} In some embodiments, the combinations and methods of the present disclosure are
directed to treating obesity in a subject in need thereof.

{0239} In some embodiments, the combinations and methods of the present disclosure are
directed fo treating or preventing obesity in a subject in need thereof.

102401 In some embodiments, the combinations and methods of the present disclosure are
directed to reducing body fat, increasing lean mass percentage of total weight, or inducing
satiety in a subject in need thereof.

{0241} In some embodiments, the present disclosure provides methods of ireating or
preventing obesity, for reducing body fat, and/or for increasing lean mass percentage of total
weight, 10 a subject in need thereof comprising the administration of a THR-B agomst {e.g.,
Compound 9} and a GLP-1R agonist which results in a synergistic effect compared to the
administration of & GLP-1R agonist aloue.

102421 In some embodiments, the present disclosure provides methods of treating obesity, for
reducing body fat, and/or for increasing lean mass percentage of total weight, in a subject in
need thereof comprising the administration of a THR-B agonist (e.g., Compound 9 and a GLP-
IR agonist which results in a synergistic effect compared to the administration of a GLP-1R
agonist alone.

10243} In some embodiments, provided herein is a method of treating a liver disorder in a
subject {e.g., a human patient) in need thereof, comprising administering io the subject a
therapeutically effective amount of & compound described herein, or a pharmaceutically
acceptable salt thereof.  Exemplary liver disorders include, without limitation, liver
inflammation, fibrosis, and steatohepatitis. In some embodiments, the liver disorder is selected
from the list consisting of primary biliary cirrhosis (PBC), primary sclerosing cholangitis
{PRC), drug induced cholestasis, intrahepatic cholestasis of pregnancy, parenteral nutrition
associated cholestasis (FNAC), bacterial overgrowth or sepsis associated cholestasis,

autcimmune hepatitis, viral hepatitis, alcoholic liver disease, nonalccholic fatty liver disease

238



WO 2024/211898 PCT/US2024/023598

{NAFLD), nonalcoholic steatohepatitis (NASH), graft versus host disease, transplant liver
regeneration, congenital hepatic fibrosis, choledocholithiasis, granulomatous liver discase,
intra- or extrabepatic malignancy, Sjogren's syndrome, sarcoidosis, Wilson's disease, Gaucher's
disease, hemochromatosis, and oti-antitrypsin deficiency. In some embodiments, the liver
disorder is selected from the Hst consisting of liver inflammation, liver {ibrosis, alcohol induced
fibrosis, steatosis, alcoholic steatosis, primary sclerosing cholangitis (PFSC), primary biliary
cirthosis (PBC), non-alcoholic fatty Hver disease (NAFLD), and non-alcoholic steatohepatitis
(NASH)}. In some embodiments, the liver disorder 1s selected from the group consisting of
liver fibrosis, alcohol induced fibrosts, steatosis, alcoholic steatosis, NAFLD, and NASH. In
one embodiment, the liver disorderis NASH. In another embodiment, the liver disorderis liver
inflammation.  In another embodiment, the liver disorder is liver fibrosis. In another
embodiment, the liver disorder is alcohol induced fibrosis. In ancther embodiment, the liver
disorder is steatosis. In another embodiment, the liver disorder is alcoholic steatosis. In another
embodiment, the liver disorder is NAFLD. In one embodiment, the treatment methods provided
herein impedes or slows the progression of NAFLD to NASH. In one embodiment, the
treatroent methods provided herein frapedes or slows the progression of NASH. NASH can
progress, e.g., to one or more of liver cirrhosis, hepatic cancer, etc. In some embodiments, the
Hver disorder is NASH. In some embodiments, the patient has had a liver biopsy. In some
embodiments, the method further comprising obtaining the results of a liver biopsy.

{0244} In some embodiments, the present disclosure provides a method of decreasing food
intake in a subject in need thereof, the method comprising administering an effective amount
of any one of the compounds or pharmaceutical compositions disclosed herein to the subject.
in some embodiments, administration of a compound disclosed herein causes the subject’s food
intake to be reduced at least 10%, e.g., at least 20%, at least 30%, at least 40%, at least 50%, at
feast 60%, at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, or at least 95%
relative to the subject’s food intake in the absence of a compound disclosed herein. In some
embodiments, the subject’s food intake is reduced, e.g., reduced by at least 10%, at least 20%,
at least 30%, at least 40%, at least 50%, at least 60%, at least 70%, at least 75%, at least 80%,
at feast 85%, at least 90%, or at least 95%, for atleast 1 hour following administration, e.g., at
feast 1 hour, at feast 2 hours, at least 3 hours, at least 4 hours, at least 5 hours, at least 6 hours,
at least 12 hours, at least | day, or at feast 2 days following administration.

{0245} In some embodiments, the present disclosure provides a method of improving glucose
tolerance in a subject in need thereof. In some embodiments, following glucose intake, e.g.,

glucose intake caused by consuming food, and the administration of a compound disclosed
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herein, the concentration of glucose in the blood of a subject is lower, e.g., 10% lower, 20%
fower, 30% lower, 40% lower, 50% lower, 60% lower, 70% lower, 80% lower, 90% lower,
106% lower, 200% lower, 500% lower, 1000% lower, than the blood glucose concentration
would have been had the subject not been administered the compound disclosed herein.
[8246] In accordance with the present application, a compound described heretn, or a
pharmaceutically acceptable salt thereof, can be administered by any suitable route in the form
of a pharmaceutical coroposition adapied to such a route, and n a dose effective for the
treatment intended. In some embodiments, it is a compound of any embodiment of Formula
(1) or selected from the compounds of Table 1, or a pharmaceutically acceptable salt thereof.
The compounds and/or compositions described herein may be administered orally, rectally,
vaginally, parenterally, or topically.

{6247} In some embodiments, the compounds and/or compositions may be administered orally.
Oral administration may involve swallowing, so that the compound enters the gastrointestinal
tract, or buccal or sublingual administration may be employed by which the compound enters
the bloodstream directly from the mouth.

{0248} In some embodiments, the compounds and/or compositions may be administered
directly into the bloodstream, into muscle, or into an internal organ. Suitable means for
parenteral administration include iotravenous, intraarterial, intraperitoneal, intratbecal,
intraventricular, intraurethral, intrasternal, intracranial, intramuscular and subcutaneous.
Suitable devices for parenteral administration include needle (including microneedle) injectors,
needle-free injectors and infusion techniques.

{6249} In some embodiments, the compounds and/or compositions may be administered
topically to the skin or mucosa, that is, dermally or transdermally. In some embodiments, the
compounds and/or compositions may be administered intranasally or by inhalation. In some
embodiments, the compounds and/or compositions roay be administered rectally or vaginally.
In some embodiments, the compounds and/or compositions may be administered directly to
the eye or ear.

{0258] The dosage regimen for the compounds and/or compaositions described herein is based
on a variety of factors, including the type, age, weight, sex and medical condition of the patient;
the severity of the condition; the route of administration; and the activity of the particular
compound employed. Thus, the dosage regimen may vary widely. In some embodiments, the
iotal daily dose of the compounds of the present application is typically from about 0.001 to
about 100 mg/kg (i.e., mg compound per kg body weight) for the treatment of the indicated

conditions discussed herein. In one embodiment, total daily dose of the compounds of the
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present application is from about 0.01 to about 30 mg/kg, and in ancther embodiment, from
about 0.03 to about 10 mg/kg, and tn yet another embodiment, from about 0.1 to about 3. It is
not uncommon that the administration of the compounds of the present application will be
repeated a plurality of times in a day (typicaily no greater than 4 times). Multiple doses per
day typically may be used to increase the total daily dose, if desired.

{0251} Suitable dosages of the THRp agonists described herein are also described in, e g, PCT
Pub. Nos. WO2021231646, WO2023086561, and WO2023083288, which are each
incorporated herein by reference.

18252] In some embodiments, about 0.5 mg to about 100 mg of the THRP agonist is
administered to the subject. In some embodiments, about 0.5 mg to about 90 mg of the
compound is administered to the subject. In some embodiments, about | mg to about 90 mg of
the compound is administered to the subject. In some embodiments, about 3 mg to about 90
mg of the compound is admimistered to the subject. Tn some embodiments, about 0.5 mg to
about 30 mg of the compound is administered to the subject. In some embodiments, about |
mg to about 30 myg of the compound is administered to the subject. In some embodiments,
about 3 mg to about 20 mg of the compound is administered to the subject. In some
embodiments, about 1 mg to about 5 mg of the compound is administered to the subject. In
some erobodiments about T mgto about 3 mg of the compound s administered to the subject.
in some embodiments about 5 mg to about 10 myg of the compound is administered fo the
subiect. In some embodiments, about 10 mg to about 15 mg of the compound is administered
to the subject. In some embodiments, about 15 mg to aboui 20 mg of the compound is
administered to the subject. In some embodiments, about 20 mg to about 25 mg of the
compound is administered to the subject. In some embodiments, about 25 mg to about 30 mg
of the compound s administered to the subject. In some embodiments, about 1 mg of the
compound s administered to the subject. In some embodiments, about 2 myg of the compound
is administered to the subject In some embodiments, about 3 mg of the compound is
administered to the subject. In some embodiments, about 4 mg of the coropound 1s adwinistered
to the subject. In some embodiments, about 5 mg of the compound is administered to the
subject. In some embodiments, about 6 mg of the compound is administered to the subject. In

some embodiments, about 7 mg of the compound is administered to the subject. In some

jovy

embodiments, about 8 mg of the compound is administered to the subject. In some
embodiments, about 9 mg of the compound is administered to the subject. In some
embodiments, about 10 mg of the compound is administered to the subject. In some
embodiments, about 15 mg of the compound is adminisiered to the subject. In some
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embodiments, about 20 mg of the compound is administered to the subject. In some
embodiments, about 25 mg of the compound is administered to the subject. In some
embodiments, about 30 mg of the compound is administered to the subject. In some

embodiments, the compound is Compound 9 as described herein.

Combinations

{6253} In further embodiments, the pharmaceutical compositions provided herein may be co-
formulated with other active ingredients which do not impair the desired therapeutic action, or
with substances that supplement the desired action. In some embodiments, the GLP-1R agonist
and the THRJ agonist are administered in temporal proximity {e.g., the GLP-1R agonist and
the THRP agounist can be administered simultaneously).  Accordingly, the present disciosure
provides a method of treating or preventing a cardiometabolic disorder comprising
administering the GLP-1R agouist and the THRP agonist in temporal proximity.

10254] In some embodiments, a GLP-1R agonist of Formula (1-1), (I-1a}, {-5) (I**), or (1),
or a pharmaceutically acceptable salt thereof is administered in temporal proximity with a
THRE agonist of Formula (11-1) or (1i-1a}, or a pharmaceutically acceptable salt thereof
{6255} In some embodiments, a GLP-1R agonist of Formula (I-1), (I-1a), (I-5), (I**), or (II*)},
or a pharmaceutically acceptable salt thereof is administered in temporal proximity with a
THRJ agonist (such as the compounds of Formula (I1-1), (IF-1a), d1-2), (I1-3), (-4}, ({1-5), or
{1{-6), or a pharmaceuticaily acceptable salt thereof).

[0256] some embodiments, a GLP-1R agonist of Formula (II**}, or a pharmaceutically
acceptable salt thereof' is administered in temporal proximity with a THRE agonist of Formula
(II-1) or (11-1a), or a pharmaceutically acceptable salt thereof.

[0257] In some embodiments, a GLP-1R agonist of Formula (II**), or a pharmaceutically
acceptable salt thereof is administered in temporal proximity with a THRP agonist (such as the
compounds of Formula (I-1), (H-la), (14-2), (dL-3), ({-4), {{I-3), or {{-6), or a
pharmaceutically acceptable salt thereof).

{6258} In some embodiments, a THRP agonist of Formula (II-1) or (H-la), or a
pharmaceutically acceptable salt thereot, is administered in temporal proximity with a GLP-
IR agonist {such as the compound of Formula (I-1), (I-1a), (I-2), (I-3), (I-4), (-5}, (I-Sa), (1-
Sb), (1-5¢), {1-3d), (I-5e), (1-51), (I-5g), (I-5h), (1-51), (1-51), (1-SK), (1-50), (3-Sm), (-5n), (1-S0),
(I-5p), (IQ), (IR), (IS), (D), (W), (I, {IY), (17}, (TAA), (IAB), (JAC), (IAD), (JAE), JAG),
(AH), (IAT), (A, (%), @), (7, (), (%), @) @O, (1-P0L), (%), or (II%), or a

pharmaceutically acceptable salt thereof).
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[6259] In some embodiments, “temporal proximity” means that administration of one
therapeutic agent occurs within a time period before or after the administration of another
therapeutic agent, such that the therapeutic effect of the one therapeutic agent overlaps with the
therapeutic effect of the another therapeutic agent. In some embodiments, the therapeutic effect
of the one therapeutic agent completely overlaps with the therapeutic effect of the other
therapeutic agent. In some embodiments, “temporal proximity” means that administration of
one therapeutic agent occurs withiu a time period before or after the administration of another
therapeutic agent, such that there is a synergistic effect between the one therapeutic agent and
the anocther therapeutic agent. “Temporal proximity” may vary according to various factors,
inchuding but not limited to, the age, gender, weight, genetic background, medical condition,
disease history, and treatment history of the subject to which the therapeutic agents are to be
administered; the disease or condition to be treated or ameliorated; the therapeutic outcome to
be achieved; the dosage, dosing frequency, and dosing duration of the therapeutic agents; the
pharmacokinetics and pharmacodynamics of the therapeutic agents; and the route(s) through
which the therapeutic agents are administered. In some embodiments, “temporal proximity”
means within 1S minutes, within 30 minutes, within an hour, within two hours, within four
hours, within six hours, within eight hours, within 12 hours, within 18 hours, within 24 hours,
within 36 hours, within 2 days, within 3 days, within 4 days, within 5 days, within 6 days,
within a week, within 2 weeks, within 3 weeks, within 4 weeks, with 6 weeks, or within 8
weeks. In some embodiments, multiple administration of one therapeutic agent can ocour in
temporal proximity to a single administration of another therapeutic agent. In some
embodiments, tomporal proximity may change during a treatment cycle or within a dosing
regimen.

[8260] In some embodiments, the THRP agonist is administered to the patient prior to the GLP-
IR agonist. In some embodiments, the THRB agonisi is administered to the patient 0-1 hours,
1-2 hours, 2-3 hours, 3-4 hours, 4-5 hours, or 5-6 hours prior to the GLP-IR agonist. In some
erabodiments, the THRP agouist is administered to the patient 0-1 days, 1-2 days, 2-3 days, 3-
4 days, 4-5 days, or 5-6 daysprior to the GLP-1R agonist. In some embodiments, the THRS
agonist reaches a steady state in a patient prior to the administration of the GLP-1R agonist. In
some embodiments, the GLP-1R agonist is administered to the patient prior to the THR
agonist. In some embodiments, the GLP-1R agonist is administered to the patient 0-1 days, 1-
2 days, 2-3 days, 3-4 days, 4-5 days, or 5-6 days prior to the THRP agonist. In some

embodiments, the GLP-1R agonist reaches a steady state in a patient prior to the administration
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of the THRB agonist. In some embodiments, the THR- § agonist is administered to the patient
at substantially the same time as the GLP-1R agonist.

Articles of Monufacture and Kits

{0261} The present disclosure further provides articles of manufacture comprising a compound
described herein, or a salt thereof, a composition described herein, or one or more unit dosages
described herein in suitable packaging. In certain embodiments, the article of manufacture is
for use in any of the methods described herein. Suitable packaging (e .g., containers} is known
in the art and includes, for example, vials, vessels, ampules, bottles, jars, flexible packaging
and the like. An article of manufacture may further be sterilized and/or sealed.

16262} The present disclosure further provides kits for carrving out the methods of the present
disclosure, which comprises at least two compounds described herein, or a pharmaceutically
acceptable salt thereof, or a composition comprising a compound described herein, or a
pharmaceutically acceptable salt thereof. The kits may employ any of the compounds disclosed
herein or a pharmaceutically acceptable salt thereof. [u some embodiments, the kit employs
an GLP-1R agonist (such as the compound of Formula (I-1), {(I-1a}, (1-2), (I-3), (I-4), (I-5}, (I-
Say, (I-5b), (1-5¢, (1-54), (I-3e), (1-56), (1-3g), (I-5h), (I-51), (I-51), (1-5k), (5-51), (I-5m), {1-3n),
(I-50), (I-5p), (IQ), (IR), (IS), (IT), (1U), (IX), (IY), (1Z), (IAA), (IAB), (IAC), (IAD), (IAE),
(AG), JAH), JAD, (TAL, (%%, ('), (U7, (), (%), (), (O, (-POL, G, or (1%}, ora
pharmaceutically acceptable salt thereof) and a THRJ agonist (such as the compound of (I1-1),
(H-1a), (-2, (3I-3), (II-4), (1I-53), or {(Ji-6), or a pharmaceutically acceptable salt thereof)
described herein. The kits may be used for any one or more of the uses described herein, and,
accordingly, may contatn instructions for the treatment as described herein.

{82631 Kits generally comprise suitable packaging. The kils may comprise one or more
containers comprising any compound described herein or a pharmaceutically acceptable salt
thereof. Each compouent can be packaged in separate containers or some components can be
combined in one container where cross-reactivity and shelf life permit. In some embodiments,
the kit includes a countainer comprising the GLP-1R agouist (such as the compound of Formula
(-1, (I-1a), (1.2, (1-3), (-4, (1-5), (1-5a), (I-5b), (-3¢}, (1-5d), (1-5¢), (I-30), (1-5g), (I-5h), (-
§i, (1-5§). (1-5k), (31-51), (I-5m), (3-5n), (1-30), (I-5p), (IQ), (IR), (IS), (IT). (TU), (IX), (1Y), (A7),
(IAA), JAB), (IAC), (IAD), (JAE), (IAG), AH), (1AD), (1AJ), (IF9), (), (7%, (V) (%),
(), (O), (-PO1Y, (A1**), or (II*), or a pharmaceutically acceptable salt thereof) and THRE
agonist (such as the compound of (11-1), (Hi-1a), (11-2), (11-3), {1i-4), (JI-5), or (-6}, ora
pharmaceutically acceptable salt thereof). In other embodiments, the kit includes a first

coutainer corprising GLP-1R agonist {such as the compound of Formula (I-1), (I-1a), (1-2),
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(1-3), (1-4), (I-5), (1-5a), (1-5b), (1-5¢), (1-5d), (I-5¢), (1-51), (-5g), (I-5h), (-51), (1-5)), (1-5k),
(1-51), (I-5m), (I-5n), (I-50), (I-5p), (IQ), (IR}, (IS), (IT), (1U), (IX), (1Y), (1Z). (IAA), (IAB),
(IACY, (IAD), (1AE), (JAG), (IAH), (JAD, (TAD, (%), (), (0779, (U7), (%), (4, (D, (-
POL), (%) or (II*), or a pharmaceutically acceptable salt thereof) and a second container
comprising the THRP agonist (such as the compound of (-1}, (iI-1a}, (1-2), (11-3), (-4}, (-
5}, or {11-6}, or a pharmaceutically acceptable sal thereof).

10264} The kits may be in unit dosage forms, bulk packages {e.g., multi-dose packages) or sub-
unit doses. For example, kits may be provided that contain sufficient dosages of a compound
as disclosed herein {e.g., Compound 9}, or a pharmaceutically acceptable salt thereof, and/or
an additional pharmaceutically active compound useful for a disease detailed herein to provide
effective treatment of a subject for an extended period, such as any of a week, 2 weeks, 3
weeks, 4 weeks, 6 weeks, 8 weeks, 3 months, 4 months, 5 months, 7 months, 8 months, ¢
months, or more. Kits may also include multiple unit doses of the compounds and instructions
for use and be packaged in quantities sufficient for storage and use in pharmacies {e.g., hospital
pharmacies and compounding pharmacies).

{0265} The kits may optionally include a set of instructions, generally written insiructions,
although electronic storage media {e.g., magnetic diskette or optical disk} containing
instructions are also acceptable, relating to the use of component(s) of the methods of the
present disclosure. The instructions included with the kit generally include information as to

the components and their administration to a subject.

General Biological Protocols

Non-alcoholic steatohepatitis INASH) mouse model

{0266} This mouse model 15 fed a high fat diet that results in nonalcoholic steatchepatis
{NASH) disease and wncreased weight.

Liver biopsy

{0267} Mice are anesthetized and a small abdominal incision is made in the midline and the
feft lateral lobe of the liver is exposed. A cone shaped wedge of liver tissue is excised from the
diatal portion of the lobe and fixated in 10% neutral buffered formalin for histology. The cut
surface of the Hver is instantly electrocoagulated using bipoiar coagulation,

Blood sampling and plasma preparation

{0268} /n vivo blood samples: Samples are collected at week 8, 30 minutes posi-dose, 1 hour
post-dose, 2 hours post-dose, 4 hours post-dose, 6 hours post-dose, and 24 hours post-dose

{before the next dose). Tail-vein, tongue or cheek blood is collected in a Microvette tube of
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appropriate dimensions with anticoagulant and mixed. Blood is cenirifuged. The plasma
supernatants are transferred to new tubes and immediately frozen on dry ice. Termination blood
samples: During anesthesia, the abdominal cavity is opened, and cardiac blood is drawn with
a syringe with anticoagulant and mixed. Blood is centrifuged and plasma supernatants are

transferred to new tubes and tmmediately frozen on dry ice.

Tissue sampling

Liver (NASH)

[026%] After the animal has been terminated, the Hiver is collected and weighed.

{82781 The tiver is divided into left lateral lobe, medial lobe, right lateral lobe, and caudate
iobe.

{0271} The Post-biopsy piece is cut from the left lateral lobe, 4 mm from the prebiopsy site
with an edge. The tissue is collected in paraformaldehyde.

The Liver Sponsor piece is dissected from the left medial lobe, put in a tube and placed directly
into liquid nitrogen.

10272} The Liver RNA Sequencing (RNAseg) piece is dissected from the center of the left
tateral lobe, snap frozen (put directly in liquid nitrogen in Nunc filter}) and collected in a pre-
cooled tube which ts put i liguid niirogen.

{0273} The Liver TG TC piece is dissected from the right medial lobe, with no edges, on the
opposite side of the sponsor piece. The samples are weighed individually and collected in tubes
before placed in liquid nitrogen.

[0274] The Liver Extra piece 13 dissected from the right lateral lobe and collected in tubes
before placed 1n liguid nitrogen, to have as backup tissue from the study and can be used for

re-analysis if necessary.

Biopsy processing

Microtome sectioning of Formalin fixed pavaffin-embedded (FFFE) biopsies

[0275] FFPE biopsies are placed in 10% neutral buffered formalin then transferred to 70%
EtOH. The FFPE biopsies are then placed 1o the Histokinette to infiltrate prior to embedding
in blocks. Biopsy tissues are cut at 3um on a microtome and the sections are mounted on

Superfrost Plus slides.

NAFLD Aenivity Score (NAS) and Fibrosis stage
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[6276] Liver samples stained with Hematoxylin and Eosin (H&E) or Picro Sirius Red (PSR)
are given a score for NAS and fibrosis stage respectively using the clinical criteria outlined by
Kletner ef af. 2005, Total NAS represents the sum of scores for steatosis, inflammation, and
baliconing, and ranges from 0-8. Adapted from: Design and validation of a histological scoring

systers for nonalcoholic fatty liver disease, Kletner ef o/, Hepatology 41; 2005

Histological staining procedures

102771 Slides with paraffin embedded sections are deparaffinated in xylene and rehydrated in
series of graded ethanol.

16278} Hematoxylin & Eosin (H&E) staining: Slides are incubated tn Mayer’s Hematoxylin
{Dako), washed in tap water, stained in Eosin Y solution {Sigma-Aldrich), dehydrated and
cover slipped.

10279] Sirus red (PSR staining: Slides are incubated in Weigert’s iron hematoxylin {Sigma-
Aldrich), washed in tap water, staived in Picro-sirius red {(Sigma-Aldrich) and washed twice in
acidified water. Excess water is removed by shaking the slides and the slides are then
dehydrated in three changes of 100% ethanol, cleared in xylene and cover slipped.

j0280] Immunochistochemistry using single chromogen: IHC is performed using standard
procedures. Briefly, after antigen retrieval and biocking of endogenous peroxidase activity,
slides are incubated with primary antibody. The primary antibody is detected using a polymeric
HRP-linker antibody comjugate. Next, the primary antibody is visualized with DAB as
chromogen. Finally, sections are counterstained in hematoxylin and cover slipped. Slides are

scanned under a 20X objective in a ScanScope AT slide scanner {Aperio).

Gene expression analysis using RNAseqg

10281} RNA isolanon: Tissueis collected and snap-~frozen inliquid nitrogen. Samples are stored
at -70°C until processing. RNA isisolated using the NucleoSpin® kit MACHEREY -NAGEL).
{0282) Library preparation and sequencing. A total of 10 ng-1 pg purified RNA from each
sample is used to generate a ¢cDNA library using the NEBNext® Ultra™ I Directional RNA
Library Prep Kit for lllumina (New England Biolabs}. cDNA libraries are then sequenced on a
NextSeq 500 using NextSeq 500/550 High Gutput Kit V2 (Hlumina)},

10283] Data analysis: The sequencing data is aligned to the genome of the animal species
obtained from the Ensembl database using the Spliced Transcripts Alignment to a Reference

{(STAR} software. For the bicinformatic analysis, the guality of the data is evaluated using the
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standard RINA-sequencing quality control parameters, the inter- and intra~-group variability is
evaluated using principal component analysis and hierarchical clustering and the differentially
expressed genes are identified using the R-package DESeq2. Downstream analyses such as

pathway analysis or target identification are performed as agreed with the sponsor.

Blood and plasma assays

[0284] Alanine transaminase (ALT), Aspartate iransaminase (AST), Triglycerides (TG) and
Total Cholesterol (TC) Blood samples are collected in heparinized tubes and plasma is
separated and stored at -70°C until analysis. Samples are measured using commercial kits,
{0285] Cyickeratin 18 {CKI8-M30y: Blood samples are collected in EDTA tubes and plasma is
separated and stored at -70°C until analysis. CK18 is measured using a commercial ELISA kit
{0286} Insulin: Blood samples are collected in heparinized tubes and plasma is separated and
stored at -70°C until analysis. Insulin is measured using a commercial MSD platform.

{0287 TIMP-1: Blood samples are collected in EDTA tubes and plasma is separated and
stored at -70°C until analysis. TIMP-1 is measured using a commercial ELISA kit

{0288] PIHINP: Blood samples are collected in EDTA tubes and plasma is separated and stored

at -70°C until analysis. PHINP is measured using a commercial ELISA kit

Tissue assays
[0289] Triglycerides (TG) and Total cholesterol (TC): Liver samples are homogenized and TG
and TC is extracted. The sampies are centrifuged and the TG and TC content is measured in the

supernatant using commercial kits.

Orad Glucose Tolerance Test (OGTT)

{0298} On the day of the OGTT, random blood glucose and body weight of the mice are
measured, mice are dosed with corresponding compounds or vehicle in the moming before
fasting, then the mice are fasted for 6 hours, basal fasting glucose is measured by tail vein nick
thereafter. Glucose is orally gavaged with 2 g/kg at a dose volume of 5 mL/kg. Blood glucose
fevels are measured at O {pre-dose), 15-, 30-, 60~, and 120-min post glucose dosing. The second

dose is administrated after OGTT treatment.
Terminal plasma and tissue collection
{0291} The body weight and food intake of ali mice 13 measured and then fasted for 6 hours,

all mice are euthanized with CO» and bled via cardiac puncture. Blood samples will be
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processed for serum by centrifugation and stored for TC/TG/ALDLHDL/AST/ALT analysis.
Biood samples are mixed with K:EDTA anticoagulant and processed for plasma by
cenirifugation stored for insulin and other possible analysis.

82921 The weight of whole liver and epididymal fat are weighed and recorded. Left lobule of
Hver is fixed w formalin. The remaiuing liver is flash frozen and stored. Pancreas is collected
and fixed in formalin. Brown adipose, subcutaneous white adipose, and epididymal white
adipose tissues and the brain hypothalamus region are frozen with liquid nitrogen and preserved

and stored for optional gPCR analysis.

Hypothalmus collection procedure

{6293} The brain tissue is placed in the mold, and the olfactory bulb is placed in the center of
the groove. The brain tissue is sliced into 8 coronal sections evenly spaced at 2 mm intervals,
The third section (6-8mm) of the coronal brain tissue is taken out, and the section is cut along
the boundary of the purple part with a scalpel to separate the cerebral cortex. The remaining

tissue is hypothalamus.

Weight foss analysis
182941 Body weight, food and water intake are measured daily. Body composition 18 measured
using EchoMRI Subcutaneous fat is coliected and weighed at study termination. Subcutaneous

fat tissue samples are assessed for UCP-1 expression by gPCR and Western blot analyses.

NUMBERED EMBODIMENTS

Embodiments 1-169
L. A combination comprising a THRP agounist, or a pharraceutically acceptable salt
thereof, and a GLP-1R agonist, or a pharmaceutically acceptable salt thereof, for the

treatment of a liver disorder or a cardiometabolic disease in a patient in need thereof.

2. A combination of THRJ agonist, or a pharmaceutically acceptable salt thereof, and a

GLP-1R agonist, or a pharmaceutically acceptable salt thereof, for effectuating weight loss in
a patient in need thereof.

3. The combination of embodiment 1 or 2, wherein the THRP agonist is a compound of

Formuia (II-1)
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R,
o, LA
R1IN\N/)\\/ R N\ﬁ/d{\\{:}
OF N0
H
{Ii-1}

wherein:

Ra 18 sefected from the group consisting of hydrogen, cyano, substituted or
unsubstituted Crs alkyl, and substituted or unsubstituted Cas cycloalkyl, the substituent being
selected from the group consisting of halogen atoms, hydroxy, and Ci.¢ alkoxy;

R and R are each independently selected from the group consisting of halogen atoms
and substituted or unsubstituted Ci.s alkyl, the substituent being selected from the group
consisting of halogen atoms, hydroxy, and Ci.s alkoxy;

ring A is a substituted or unsubstituted saturated or unsaturated Cs.io aliphatic ring, or
a substituted or unsubstituted Cs.i0 aromatic ring, the substituent being one or more
substances selected from the group consisting of hydrogen, halogen atoms, hydroxy, -OC¥Hs, ~
WHa, -NHC1.4 alkyl, -N{(Cr4 alkyl)z, -CONHa, -CONBHC14 alkyl, ~CON{Ch.4 alkyl), -
NHCOC 1.4 alkyl, Cis alkyl, Ci-6 alkoxy or Ca.6 cycloalkyl, and when two substituents are
contained, the two substituents can form a ring structure together with the carbon connected
thereto, and
the halogen atoms are selected from the group consisting of ¥, Ul and Br;

or a pharmaceutically acceptable salt thereof.

4. The combination of any one of the preceding embodiments, wherein the THR

agonist is a compound of Formula {(t-1a)

Re (Radm
§ ™ Q | s
R1IN\N, A r NS0
H
O N [@]
H
(T-1a)

wherein:

R to Rz are defined as detailed herein for Formula (I1-1);
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Rais selected from the group consisting of hydrogen, halogen atoms, hydroxy, -GCF3, -NHz,
-NHC 1.4 alkeyl, -N(C 1 alkyl), -CONHy, -CONHC .4 alkyl, -CON(Cr4 alkyl)y, -NHCOC 4
alkyl, Cie alkyl, Cios alkoxy and Cs.s cycloalkyl;

m is an integer from the range 1 to 4; and

the halogen atoms are selected from the group consisting of F, Cl and Br.

or a pharmaceutically acceptable salt thereof.

5. The combination of any one of the preceding embodiments, wherein the THR

&

NC. N |
I NN rg o
o ﬂ,go

or a pharmaceutically acceptable salt thereof

agonist 1s Compound 9.

6. The combination of any cue of the preceding erobodiments, wherein the THRS

agonist is a potassium salt of Compound 9.

7. The combination of any one of the preceding embodiments, wherein the GLP-1R

agonist i3 a compound of Formula (I-1):

R1
R
X/\ _____ 3
R? N L“{.’f’é\\
){H‘V N
{I-1)

or a pharmaceutically acceptable salt thereof, wherein:
XisNor CH;
Y is N or CR*,
nisOor i;
R is hydrogen;
R'is -C1-Cs alkylene-R’;

R?is hydrogen, oxo, or C1-Ce alkyl;
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R"is hydrogen, oxo, or C1-Cs atkyl and R* is hydrogen, OH, or C1-Cs alkyl;

or R* and R* are taken together with the carbon atoms to which they are attached to
form C3-Cs cycloalkyl optionally substituted by halo or C1-Cs alkyl;

R” is 5-membered heterocyclyl or S-membered heteroaryl, each of which comprises 1,
2, ot 3 hetercatoms independently selected from O, N, and S, wherein at least one hetercatom
of R’ is 8, and further wherein R’ is optionally substituted by halo, -O-Ci.e alkyl, Cie alkyl,
Cros alkenyl, or Ci-Cs haloalkyl,

Ring A is 5- to 12-membered heterocyclene or 5- to 12-membered hetercarylene, each
of which is independently optionally substituted by halo, CN, C3-Cs cycloalkyl, or C1-Cs
alkyl optionally substituted by halo or OH;

L is abond, -0-, Ci-Cs alkylene, *-0-Ci-Co alkylene-** *-C1-Co alkylene-O-%* or
*.NR®-Ci-Cs alkylene-**, wherein

* represents the point of attachment to ring A and *¥ represents the point of
attachment to rivg B;

when L is *-0-C1-Ce alkylene-** the Ci-Cs alkylene of L is optionally substituted by
R*, wherein each R is independently Ci-Cs alky] or halo, or two R" are taken together with
the carbon atom or atoms to which they are attached to form C3-Cs cycloalkyl or 3- to 6-
membered heterocyclyl; and

when L is C1-Cs alkylene, the Ci-Cs alkylene is optionally substituted by R*, wherein
each R is independently halo, OH, oxo, or C1-Cs alkyl, or two RM are taken together with
the carbon atom or atoms to which they are attached to form C3-Ce cycloalky! or 3- t0 6-
mernbered heterocyclyl;

R¢ is hydrogen or C1-Cs alkyl; and

Ring B is (3-Cro cycloalkyl, Ce-Cia arvl, 4- to 12-membered heterocyclyl, or 5- to 12-
membered heteroaryl, each of which is independently optionally substituted by one to three
substituents independently selected from the group consisting of halo, CN, oxo, Ci-Ce alkyl,

Ci-Cs haloslkyl, -COCHs, -CONHy, —8(0):CHs, and phenyl.

8. The combination of any one of the preceding embodiments, wherein the GLB-1R

agonist is a compound of Formula (I-1a);
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&N R
C \Sj\
HO*J S A

HO

g CNg N\ 4 CN

\/CN

9. The combination of any one of the preceding embodiments, wherein the GLP-IR

agonist is a compound of Formula 3¥%):

%)

or a pharmaceutically acceptable salt thereof, wherein:
Xis CRCor N;
Xis CRYor N,

R'is -Cie haloalkyl, halogen, -0-X* or -NRPR® or R and R?, together with the atoms

to which they are attached, combine to form a 5- or 6-rmuembered heterocyclyl,

X* is hydrogen, Cis alkyl, Cie heteroalkyl, Cis haloalkyl, ~(Cis alkylene)-{Cs.io
cycloalkyl), or —(Cue alkylene}-{3- to 8-membered heterocyclyl), 3- to R-membered
heterocyclyl, «(CHa2CH2-O315-CHa, ~(CH-CH-OCH 3-CH2-Oh5-CHs, Caro cycloalkyl, or Cs.
10 aryl, wherein the alkyl, heteroalkyl, alkvlene, or haloalkyl group is optionally substituted

with one or more deuterium, Cis alkoxy, hydroxyl, -CN, or oxo, and the cycloalkyl,
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heterocyclyl, or aryl group is opticnally substituted with one or more halogen, Cis alkoxy, or
-CN;

R is hydrogen, halogen, or -0-R”;

wherein R and R* together with the atoms to which they are attached, combine

to form a 6-membered heterceyelyl,

R® and R” each independently are selected from hydrogen, Cis alkyl, or -S{On-Cis
alkyl, or R® and R®, together with the atoms to which they are attached, combine to form a 6-
membered heterocycyl; wherein the Cie alkyl is optionally substituted by one or more oxo;

nis 0, 1,2,3, 4,5 or 6,

R is:

hydrogen;

Cis alky! optionally substituted with deuterfum;

(1.6 haloalkyl;

-{0)-Crs alleyl;

-CN,;

a Cz.10 cycloalkyl optionally substituted with one or more -CN, Ci.¢ haloalkyl, or Cie
alkyl optionally substituted with one or more -CN;

a 4 or S-membered heterocyclyl comprising at least one oxygen or at least one sulfur
atom, wherein the 4- or S-membered heterocyclyl is optionally substituted with one or more

HN
8
OX0, ‘3"“, or Cr.6 alkyl;

a S-membered heteroaryl, comprising 1 or 2 hetercatoms independently selected from
N, and S, wherein at least one heteroatom of R°is 8; or

R? and R, together with the atoms to which they are attached, combine to form a 5- or
G-membered heterocyclyl;

R* is halogen, hydrogen, -C{O)OH, or -O-R8,

wherein R® and R', together with the atoms to which they are attached, combine
to form a 6~-membered heterocyclyl;

R is hydrogen, -C(CIOH,-C{OINRMRN?Y .CIONRIS(ORRY | «(Cae alkynylene)-
C{OYOH, -(Cis alkylene)-C{OYOH, -NRM{Cis alkylene)}-C(OYOH, 5-10 wmembered
heteroary! or 5- to 10-membered heterocyclyl optionally substituted with one or more oxo, Ci-
¢ alkyl or Ci.s haloalkyl,

RN? and RN independently are H or Ci.s alkyl;
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R? R¥ R?
L ,><\J: m{i{j\g
X is KO or -

wherein R* and R* independently are H, D or Cis alkyl, wherein the Cie alkyl is
optionally substituted with detuerinm;

Ring A is

*

*f\N’/\W ’xﬁ\xsf\j ss\\N
i>/xz\s§ ‘\\/XZ\SQ Q\e_«

one or more halo or Cie alkyl, or d~membered heteroarylene optionally substituted with one or

. phenylene optionally substituted with

more halo or Ci.e alkyl;
wherein * indicates attachment to X,
X is CRY or N, and
X2is CRY or N

L7 isabond or -O-;

Ring B is a2 Cewo arvliene, a 5-10 membered heteroarylene, or a 3-10 membered
heterocycylene, wherein the Cei0 arylene, 5-10 membered heteroarylene, or 3-10 membered
heterocyclene is optionally substituted with one or more oxo, Cie altkyl, Cie alkoxy, or
halogen;

L is a bond, *-(Cie alkylene}-, *-NR"+{C 1.6 alkylene)-, *-0-(Ci alkylene}-, or *~{(C1.
s alkylene}-0O-, wherein * indicates attachment to Ring B and the Ci¢ alkylene is optionally
substituted with deuterium;

wherein RV is H or Cre atkyl; and

Ring C s

a 6-membered aryl optionally substituted with one or more Ca.ao cycloalkyl, Cig alkyl,
C1-6 haloalkyl, 3-10 membered heterccyelyl, halogen, Cis alkoxy, Cre haloaltkoxy, -CN, Ca.re
cycloalkyl, or -C{ONR’z;

wherein R is H or Cie alkyl
a 6-membered hetercaryl comprising a nitrogen atom optionally substituted with one

or more halogen, -CN, Cie haloalkyl, -0-Cis alkyl, Ciao cycloalkyl, -C(E=0-{Cao
) N- N-d . N
S =~

cloalkyl}, s F ,or N

a bicylic 9- or 10-membered heteroaryl or heterocyelyl optionally substituted with one

cy L or

or more Crs alkyl, halogen, ~CN, or oxo.



WO 2024/211898 PCT/US2024/023598

10. The combination of any one of the preceding embodiments, wherein the GLP-1R agonist
is a compound of Formula (I-5)

f}
L\f ;u? x;_‘"_ B

L{C
(1-5)
or a pharmaceutically acceptable salt thereof, wherein:
X*is CROor N;
X¢is CRYor N;

R!is -Cirs haloalkyl, -0-X* or -NR®R’, or R! and R, together with the atoms to
which they are attached, combine to form a &é-membered heterocyclyl;

X*is hydrogen, Crs alkyl, Cr.s heteroalkyl, Cie haloatkyl, (Crs alkylene)-{(Ca.10
cycloalkyl), or ~{C1s alkylene}-(3- to 8-membered heterocyclyl), 3- to B-membered
heterocyelyl, -(CH2CH2-O)rs-CHs, or «(CHe-CH{(-OCH:)-CH»-O)1-s-CHs, wherein the alkyl,

heteroalkyl, alkylene, or haloalkyl group is optionally substituted with one or more

deuterium, hydroxyl, -CN, or oxo, and the cycloalkyl or heterocyelyl group is optionally
substituted with one or more halogen or ~-CN;

R is hydrogen, halogen, or -O-R’;

wherein R7 and R?, together with the atoms to which they are attached,

combine to form a 6-membered heterocyclyl;

R® and R? each independently are selected from hydrogen, Cis alkyl, ot -S(On-Cis
alkyl, or R® and R®, together with the atoms to which they are attached, combine to form a 6-
membered heterocyclyl; wherein the Cis alkyl i3 optionally substituted by one or more oxo;

nis0, 1,2,3, 4,5, or 6

R%is:

hydrogen,

branched Ci.¢ alkyl;

(1.6 haloalkyl;

-{O)-Croe alkyl;
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a Cai0 cycloalky] optionally substituted with one or more -UN, Ci haloalkyl, or Cis
alkyl optionally substituted with one or more -CN;

a 4 or S~-membered heterocyclyl comprising at least one oxygen or at ieast one sulfur
atom, wherein the 4- or S-membered heterccyelyl is optionally substituted with one or more

HN

Ve
OXO, #or Cre alkyl;

a 5-membered heteroaryl, comprising 1 or 2 heteroatoms independently selected from
N, and S, wherein at least one heteroatom of R*is §; or

R? and R, together with the atoms to which they are attached, combine to form a 5-
or 6-membered heterocyclyl;

R"is hydrogen or -O-R®,

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

combine to form a 6-membered heterocyclyl;

3
YA
1. - <N
Xtis w0 or%“‘ 55;,
wherein R is H or Ci6 alkyl;
Ring A is

*

S ENVSNN
ST eThel
¥ h '

or more halo or Cre alkyvl, or 6-membered heteroarylene optionally substituted with one or

. phenylene optionally substituted with one

more halo or Cie alkyl;
wherein ¥ indicates attachment to X/,
X isCR3 or N, and
X is CRY or N;

L7 is a bond or -G-;

Ring B is a Cs10 arviene, a 6-10 membered heteroarylene, or a 3-10 membered
heterocyclene, wherein the Ce.10 arylene, 6-10 heteroarylene, or 3-10 membered
heterocyclene is optionally substituted with one or more Crs alkyl, Cis alkoxy, or halogen;

L is abond, ¥-CHo-, *-0-(Crs alkylene)-, or *~(Cie alkylene}-0O-, wherein * indicates
attachment to Ring B and the Cis alkyiene is optionally substituted with deuterium; and

Ring Cis:

a 6-membered aryl optionally substituted with one or more Cis alkyl, 3-10 membered
heterocyclyl, halogen, -OCH;, -CN, or Cs.ie cycloalkyl;

2857

o
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a O-membered hetercary! comprising a nitrogen atom optionally substituted with one
N—O/

</
or more halogen, ~-CN, -0-Ci.¢ alkyl, Cs.10 cycloalkyl, -C(=0)-{Cs.10 cycloalkyl), ,

or CN - gr
a bicyclic 9- or 10-membered hetercaryl comprising two nitrogen atoms optionally

substituted with one or more Cis alkyl, or oxo.

1. The combination of any one of the preceding embodiments, wherein the GLP-1R
agonist is a compound of Formula (H**):

O CH,
i 3 ~
i b 2

R X *R%i?@/,(?zﬁ)m
ol
a1 (R“)/ = (1)
or a pharmaceutically acceptable salt thereof, wherein

R™ and R are each independently sefected from Cie alkyl, Hand D
nflis 0,1, 2,3, o5 4;
nf31s0,1,2, 3,4, 0r 5
each R is halogen;
R’ and R independently are H or D;
XM is Nor (R
X% and X*" independently are CH or CF;
each R is independently selected from halogen, -CN, Cis alkyl, Ci haloalkyl, Cis
alkoxy, or -C{OIN(R® 2,

each R is indepdendently sefected from H or Cre alkyl; and

R is H or C1-z alky! optionally substituted with one or more deuterium or halogen.

12, The combination of any one of the preceding embodiments, wherein the GLP-1R

agonist 1s Compound 1-2:
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or a pharmaceutically acceptable salt thereof.

13, The combination of any one of the preceding embodiments, wherein the GLP-1R

agonist is a meglumine salt of Compound 1-2.

14, The combination of any one of the preceding embodiments, wherein the THR

agonist is selected from those listed in Tables 6-11.

15, The combination of any one of the preceding embodiments, wherein the GLP-1R

agonist 18 selected from those listed in Tables 1-5.

16.  The combination of any one of the preceding embodiments, wherein the GLP-1R

agonist is selected from those listed in Table SA

17.  The combination of any one of the preceding embodiments, wherein the THRS

ot /fj
- H i
X
NC N E V\I
e \N L CiONNTTRO

H

agonist is compound 9

0P NG
H o),

and the GLP-1R agonist is orforglipron, danuglipron, liraglutide, exenatide, dulaglutide,
albiglutide, lixisenatide, tirzepatide, or semaglutide, or a pharmaceutically accepiable salt

thereof.

17a.  The combination of any ove of the preceding erubodirnents, wherein the THR

agonist is compound 9
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. | YI
NN AL 2 csr\E\hr o

0P NS0
H @),

and the GLP-1R agonist is orforglipron or a pharmaceutically acceptable salt thereof.

176, The combination of any one of the preceding embodiments, wherein the THRS

agonist is compound 9

(9).

and the GLP-IR agonist is semaglutide or a pharmaceutically acceptable salt thereof.

17c.  The combination of any one of the preceding embodiments, wherein the THRf

agonist is compound 9

¢t i
RN e NSO

T
H ),

and the GLP-1R agonist is danuglipron or a pharmaceutically acceptable salt thereof.

18. The combination of any one of the preceding embodiments, wherein the THRS
agonist is resmetirom, VK2809, sobetirome, eprotirome, ALG-055009, CNPT-101101,
CNPT-101207, ASC41 or a pharmaceutically acceptable salt thereof and the GLP-1R

agonist is compound -2

<
o} a“}
HO £ N
S FaN
e
N T
7y \_7
&:::/> d F> {EMZ)’

or a pharmaceutically acceptable salt thereof.
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19, The combination of any one of the preceding embodiments, wherein the THR

agonist is compound 9

0PN ,
. 9
or a pharmaceutically acceptable salt thereof, and the GLP-1R agonist is compound 1-2
!NE:
o =,

Q,

-
N f...<\ H—-CN
Yo of 4
T
or a pharmaceutically acceptable salt thereof.
20. A method of treating a liver disorder or a cardiometabolic disease in a patient in need

thereof, comprising administering to the patient a combination according to any one of the

previous embodiments.

21 A method of treating a liver disorder or a cardiometabolic disease in a patient in need
thereof, comprising administering to the patient a therapeutically effective amount of the

combination according to any one of the previous embodiments.

22, A method of increasing the proportion of lean body mass relative to total body mass
in a patient in need thereof, comprising administering to the patient a combination according

to any one of the previous embodiments.

23, A method of decreasing the proportion of fat mass relative to total body mass ina
patient in need thereof, comprising adminisiering to the patient a cornbination according to
any one of the previous embodiments.

24 A method of effectuating weight loss in a patient in need thereof, comprising
administering to the patient a combination according to any one of the previous

embodiments.

261
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25, The method of any one of the previcus embodiments, wherein the patient has a2 Body

Mass lndex (BMI) of 20 kg/m® to 25 kg/m?.

26. The method of any one of the previous embodiments, wherein the patient has a BM]

of 25 kg/m? to 30 kg/m*.

27. The method of any one of the previous embodiments, wherein the patient has a BMI

of 30 kg/m? or greater.

28 The method of any one of the preceding embodiments, wherein the cardiometabolic

disease is obesity.

29, The method of any one of the preceding embodiments, wherein the liver disorder is
NASH.
30.  The method of any one of the preceding embodiments, wherein the liver disorder is

Hver {ibrosis.

31, The method of any one of the preceding embodiments, wherein the GLP-1R agonist

element of the combination is administered to the subject more than once.

32. The method of any one of the preceding embodiments, wherein the THR- B agonist

element of the combination 1s administered to the subject more than once.

33, The method of any one of the preceding embodiments, wherein both the GLP-1R
agonist and THRP agonist elements of the combination are administered to the subject more

than once.

34, The method of any one of the preceding embodiments, wherein the THRP agonist ts

administered prior to or concurrent with the GLP-1R agonist.

3S. The method of any one of the preceding embodiments, wherein the THRP agonist is
administered in temporal proximity to the GLP-1R agonist.
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36, The method of any one of the preceding embodiments, wherein the THRp agonist i

administered on the same day as the GLP-1R agonist.

37. The method of any one of the preceding embodiments, wherein the THRP agouist i3

administered at substantially the same time as the GLP-1R agonist.

38. The method of any one of the preceding embodiments, wherein the initial dose of

THRP agonist is administered in temporal proximity to the GLP-IR agonist.

39, The method of any one of the preceding embodiments, wherein the initial dose of

THRP agonist is administered on the same day as the GLP-IR agonist.

40, The method of any one of the preceding embodiments, wherein the wherein the initial

dose of THRS agonist is at substantially the same time as the GLP-1R agonist.

41, The method of any one of the preceding embodiments, wherein the initial dose of

THRP agomst is administered prior to the initial dose of GLP-1R agonist.

42. The method of embodiment 40, wherein a subsequent dose of THRJ agonist is

administered in temporal proximity to the GLP-1R agonist.

43, The method of embodiment 41 or 42, wherein a subsequent dose of THRP agonist is

administered on the same day as the GLP-1R agonist.

44, The method of any one of embodiments 41 to 43, wherein a subsequent dose of THR

agonist i3 administered at substantially the same time as the GLP-1R agounist.
4S. A method of improving a patient’s response to the administration of a GLP-1R

agonist in a patient in need thereof, comprising

(i) administering to the patient compound ©

263



PCT/US2024/023598

WO 2024/211898
e
NC\E&N\;F » Cﬁ{hlo
0PN
H %,

or a pharmaceutically acceptable salt thereof, and
(ity adnmuinistering a GLP-1R agonist, or a pharmaceutically acceptable salt thereof
The method of embodiment 45, wherein administering compound 9, or a

46,
pharmaceutically acceptable salt thereof, increases fat loss assoctated with administering the

GLP-1R agonist.
47. The method of embodiment 45, wherein administering compound ¢, or a
pharmaceutically acceptable salt thereof, increases fat loss associated with adruinistering the
GLP-1R agonist while maintaining lean mass.

The method of embodiment 45, wherein administering compound 9, or a

48,

pharmaceutically acceptable salt thereof, is performed prior to or concurrent with the
administration of the GLP-1R agonist.

The method of embodiment 45, wherein administering compound 9, or a

49,
pharmaceutically acceptable salt thereof, is performed prior to the administration of the GLP-

IR agonist.
The method of any one of the preceding embodiments, wherein the GLP-1R agonist is

50,
administered to the subject more than once.

The method of any one the preceding embodiments, wherein the THRJ agonist

51

element is administered to the subject more than once.
52.  The method of any one of the preceding embodiments, wherein both the GLP-1R

agonist and THR- B agonist are adminisiered to the subject more than once.

The method of any one of the preceding embodiments, wherein the THRJ agouist is

53.
administered prior to or concurrent with the GLP-IR agonist.
264
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54.  The method of any one of the preceding embodiments, wherein the THRJ agonist is
administered in temporal proximity to the GLP-1R agonist.
55, The method of any one of the preceding emboduments, wherein the THRP agouist i3
administered on the same day as the GLP-IR agonist.
56. The method of any one of the preceding embodiments, wherein the THRp agonistis
administered at substantially the same time as the GLP-1R agonist.
57.  The method of any one of the preceding embodiments, wherein the initial dose of
THRP agonist is administered in temporal proximity to the GLP-1R agonist.
38 The method of any one of the preceding embodiments, wherein the initial dose of
THRP agonist is administered on the same day as the GLP-1R agonist.
59.  The method of any one of the preceding embodiments, wherein the initial dose of
THRJP agonist is at substantially the same time as the GLP-1R agonist.
60.  The method of any one of the preceding emnbodiments, wherein the initial dose of
THRP agonist is administered prior to the initial dose of GLP-1R agonist.
61, The method of any one of the preceding embodiments, wherein a subsequent dose of
THRP agonist is administered in temporal proximity to the GLP-1R agonist.
62, The method of any one of the preceding embodiments, wherein a subsequent dose of
THRP agonist is administered on the same day as the GLP-1R agonist.
The method of any one of the preceding ernbodirnents, wherein a subseguent dose of

63.
THRB agonist is administered at substantially the same time as the GLP-1R agonist.

A combinational therapy comprising a THRP agonist, or a pharmaceutically

o4,
acceptable salt thereot, and a GLP-1R agonist, or a pharmaceutically acceptable salt thereof,

for the treatruent of obesity in a patient in need thereof.
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65, The combinational therapy of embodiment 64, wherein the THRp agonistis a

compound of Formula ({1-1}

(ai-1)
wherein:

Ry is selected from the group consisting of hydrogen, cyano, substituted or
unsubstituted Cre alkyl, and substituted or unsubstituted Cs. cycloalkyl, the substituent being
selected from the group consisting of halogen atoms, hydroxy, and Cis alkoxy;

Rz and Rz are each independently selected from the group consisting of halogen atoms
and substituted or unsubstituted Ci.s alkyl, the substituent being selected from the group
consisting of halogen atorus, hydroxy, and Cue alkoxy;

ring A is a substituted or unsubstituted saturated or unsaturated Cs.jo aliphatic ring, or
a substituted or unsubstituted Cs.io aromatic ring, the substituent being one or roore
substances selected from the group consisting of hydrogen, halogen atoms, hydrexy, -OCFs, -
NHz, -NHC 1.4 alkyl, -N{Ci.4 alkyl)e, ~-CONHz, ~-CONHC14 alkyl, -CON(C1.4 alkyl), -
NHCOC 14 alkyl, Ci6 alkyl, Cis alkoxy or Cs.e cycloalkyl, and when two substituents are
contained, the two substituents can form a ring structure together with the carbon connected
thereto; and
the halogen atoms are selected from the group consisting of F, Cl and Br,

or a pharmaceutically acceptable salt thereof.

66.  The combinational therapy of embodiment 64 or 65, wherein the THRf agonistis a

compound of Formula (Il-1a)

wherein:
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Ri to Ra are defined as detailed herein for Formula (1-1);

Ra is selected from the group consisting of hydrogen, halogen atoms, hydroxy, -OCF;, -NHz,
~NHC1.4 alkyl, -N(C1a allyl), -CONHz, -CONHC 1.4 alkyl, -CON(Cr4 alkyly, -NHCOC 14
alkyl, Cis alkyl, Crs alkoxy and Css cycloalkyl;
m is an integer from the range 1to 4; and

the halogen atoms are selected from the group consisting of ¥, Cl and Br.

Or a pharmaceutically acceptable salt thereof,

67.  The combinational therapy of any one of the preceding embodiments, wherein the

THRE agonist is compound 9

% q
N OW o

NG_ N b,[r\} P
N C NN

0PN
H O

and the GLP-1R agonist is orforglipron, danuglipron, liraglutide, exenatide, dulaglutide,
albiglutide, lixisenatide, tirzepatide, or semaglutide, or a pharmaceutically acceptable salt

thereof.

67a.  The combinational therapy of any one of the preceding embodiments, wherein the

o

\ o) E\ i

NC_ N Q jrj/l

\T; “‘?I\i o} ‘g 8]
o

H ),

and the GLP-1R agonist is orforglipron or a pharmaceutically acceptable salt thereof.

THRP agonist is compound 9

67b.  The combinational therapy of any one of the preceding embodiments, wherein the

THRP agonist is compound 9

(9),

and the GLP-1R agonist 1s semaglutide or a pharmaceutically acceptable salt thereof.
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67¢.  The combinational therapy of any one of the preceding embodiments, wherein the

THRP agonist is compound 9

o A
NC_ N JEV/ ) V\I\ ,L
Y o NS0
oF NG ,
H ),

and the GLP-TR agonist is danuglipron or a pharmaceutically acceptable salt thereof.

68, The combinational therapy of any one of the preceding embodiments, wherein the

THRJ agonist is a potassium salt of Compound 9.

69. The combinational therapy of any one of the preceding embodiments, wherein the

GLP-1R agonist is a compound of Formula (I-1):

R1
R
—
X R3
b e

(1)
or a pharmaceutically acceptable salt thereof, wherein:

Xis N or CH;

Y is N oor CRY;

nis 0 or ¥,

R is hydrogen;

R' is -C1-Cs alkylene-R7;

R*is hydrogen, oxo, or Ci-Cs alkyl;

R"is hydrogen, oxo, or C1-Cs atkyl and R* is hydrogen, OH, or C1-Cs alkyl;

or R? and R* are taken together with the carbon atoms to which they are attached to
form Ca-Ce cycloalkyl optionally substituted by halo or C1-Ca alkyl;

R" is 5-membered heterocyclyl or S-membered heteroaryl, each of which comprises 1,
2, ot 3 hetercatoms independently selected from O, N, and S, wherein ai least one hetercatom
of R7is S, and further wherein R° is optionally substituted by halo, -O-Ci.s alkyl, Cis alkyl

Cr.s alkenyl, or Ci-Cs haloalkyl,
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Ring A is 5- to 12-membered heterocyclene or 5- to 12-membered heteroarylene, each
of which is independently optionally substituted by halo, CN, Ts-Cs cycloalkyl, or Ci-Cs
allyl optionally substituted by halo or OH;

L is abond, -0-, C1-Cs alkylene, *-0-C1-Cs alkylene-**, *-C1-Co alkylene-O-** or
*NRO-Ci-Co alkylene-** wherein

* represents the point of attachment to ring A and ** represents the point of
attachment to ring B;

when L is *-0-C1-Ce alkylene-**, the Ci-Co alkylene of L is optionally substituted by
R¥, wherein each R" is independently C1-Cs alkyl or halo, or two R" are taken together with
the carbon atom or atoms to which they are attached to form C3-Co cycloalky! or 3- to 6~
membered heterocyclyl; and

when L is C1-Cs alkylene, the C1-Cs alkylene is optionally substituted by RM, whergin
each RM is independently halo, OH, oxo, or C1-Cs alkyl, or two R™ are taken together with
the carbon atom or atoms to which they are attached to form C3-Cs cycloalkyl or 3-to 6~
membered heterocyclyl;

R®is hydrogen or C1-Cs alkyl; and

Ring B is C3-Cio cycloalkyl, Cs-Cis aryl, 4- to 12-membered heterocyclyl, or 5-to 12-
membered hetercaryl, each of which is independently optionally substituted by one to three
substituents independently selected from the group consisting of halo, CN, oxo, Ci-Cs alkyl,

1-Cs haloalkyl, -COCH;, ~-CONHz, —5(0»CHs, and phenyl.

70, The combinational therapy of any one of the preceding embodiments, wherein the

GLP-1R agonist is a compound of Formula (I-1a):

r
O O "\
N

|\
A
!

R’7

HO

wherein R” is hydrogen, chloro, brome, fluoro, methyl, or vinyl; and
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- b F
%“O\)_CN e Y
Reis . ,
F F
— O D
. \ )N %MC?L@CN
71 The combinational therapy of any one of the preceding embodiments, wherein the GLP-

IR agonist is a compound of Formula (1#%):

RQ

(1*)
or a pharmaceutically acceptable salt thereof, wherein:

X'is CR®or N;

X%is CRY or N;

R!is -Cure haloalkyl, halogen, -0-X*, or -NR®*R®, or R and R*, together with the atoms

1o which they are attached, combine to form a 5~ or 6-membered heterccvelyl;

X* is hydrogen, Cis alkyl, Cis heteroalkyl, Cis haloalkyl, -(Cis alkylene)-{Cs.io
cycloalkyly, or —{Cie alkylene}-(3~ to S-membered heterocyclyl), 3~ to 8-merubered
heterocyclyl, «{CH2CH2-Oyo5-CH3, ~(CH2-CH{-OCH:3)}-CH2-O).5-CHs, Caae cycloalkyl, or Cs.
10 aryl, wherein the alkyl, heteroalkyl, alkylene, or haloalkyl group is optioually substituted
with one or more deuterium, Cis alkoxy, hydroxyl, -CN, or oxe, and the cycloalkyl,
heterocyclyl, or aryl group is optionally substituted with one or more halogen, Ci¢ alkoxy, or
-CN;

R is hydrogen, halogen, or -O-R”;

wherein R” and R?, together with the atoms to which they are attached, combine
to form a 6-membered heterocyelyl;

R? and R’ each independently are selected from hydrogen, Cie alkyl, or -5(02-Cis
alkyl, or R® and R’ together with the atoms to which they are attached, combine to form a 6-

merbered heterocycyl; wherein the Cis alkyl is optionally substituted by one or more 0x0;
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nisG, 1,2,3,4, 5, or6;

R?is:

bydrogen;

Ci.6 alkyl optionally substituted with deuterium;

Ci6 haloalkyl;

~{0)-Cie alkyl;

-CN;

a Ca.ao cycloalky! optionally substituted with one or more -CN, Ci.s haloalkyl, or Cie
alkyl optionally substituted with one or more -CN;

a 4 or S-membered heterocyclvl comprising at least one oxygen or at least one sulfur
atom, wherein the 4- or S-membered heterocyclyl is optionally substituted with one or more

HN
A\Y
oxo, 7, of Cie alkyl;

a S-membered hetercaryl, comprising 1 or 2 heteroatoms independently selected from
N, and S, wherein at least one hetercatom of R*is §; or

R* and R’, together with the atoms to which they are attached, combine to form a 5- or
6~-membered heterocyclyl;

R*is halogen, hydrogen, -C{O)YOH, or -O-R5,

wherein R® and R!, together with the atorus to which they are attached, combine
to form a 6-membered heterocyclyl,

R is hydrogen, -C{OYOH, -C(OWRNZRNIZ _CIONRIZS(ORR'? | (a6 alkynylene)-
C{OYOH, -(Cis alkylene)-C{OHOH, -NRM4Cis alkylene}-C(OYOH, 5-10 membered
heteroaryl or 5- to 10-membered heterocyclyl optionally substituted with one or more oxo, Cs-
¢ alkyl or Cis haloalkyl;

R™* and RM? independently are H or Ci alkyl;

R RY R
M N
X'is = ¥ OYMH: ke

wherein R® and R* independently are H, D or Cus alkyl, wherein the Cie alkyl is

>

optionally substituted with detuerium;

Ring Ais
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*f\N/\W *35‘\\)(5”\j ws"\N,
t>/xt;s5 X%}g! N , .

, £, phenylene optionally substituted with
one or more halo or Cis alkyl, or 6-membered heteroarylene optionally substituted with one or
more halo or Crs alkyl;

wherein * indicates attachment to X',

X is CR* or N, and
X?is CRY or N;

L is a bond or ~0-;

Ring B is a Ceie arylene, a 5-10 membered hetercaryiene, or a 3-10 membered
heterocyeylene, wherein the Ceio arylene, 5-10 mnembered heteroarylene, or 3-10 membered
heterocyclene is optionally substituted with one or more oxo, Cue alkyl, Cis alkoxy, or
halogen;

L is a bond, *<{(C1.s alkylene)-, *-NR“-(C1¢ alkylene)-, *-O-«{C1.s alkylene)-, or *{C1.
¢ alkylene}-O-, wherein * indicates attachment to Ring B and the Cis alkylene is optionally
substituted with deuterium;

wherein RY is H or Ci.s alkyl; and

Ring Cis:

a O-membered aryl optionally substituted with one or more Cs.i0 cycloalkyl, Cie alkyl,
Cr6 haloalkyl, 3-10 membered heterocyclyl, halogen, Cis alkoxy, Crs haloalkoxy, -CN, Ca.po
cycloalkyl, or -C(OINR 2;

wherein R’ is H or Cr.¢ allyl
a 6-membered heteroaryl comprising a nitrogen atom optionally substituted with one

, “0-Crs alkyl, Csao cycloalkyl, -C(=0)-{Cs.10
NnC)/ /N— NuC}/
A T (2 4

gﬁﬁ‘i . % \F ) g <bN

a bicylic 9- or 10-membered hetercary] or heterocyclyl optionally substituted with one

or more halogen, -CN, Ci¢ haloalkyl

cycloalkyl), L orF

or more Cue alkyl, halogen, -CN, or oxo.

72. The combivational therapy of any one of the preceding embodiments, wherein the GLP-

1R agonist is a compound of Formula (I-5)

<]
~d
b2
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(-5)
or a pharmaceutically acceptable salt thereof, wherein:

X*is CRCor N

X%is CR* or N

R'is -Cre haloalkyl, -0-X* or -NR®*R®, or R' and R together with the atoms to
which they are attached, combine to form a o-mernnbered heterocyclyvi;

X*is hydrogen, Ci-s alkyl, Cis hetercalkyl, Ci haloalkyl, -{(Ci1s alkylene)-{Cs-10
cycloalkyly, or —(Ci6 alkylene)-(3- to B~membered heterocyclyl), 3- to 8-membered
heterocyclyl, {(CH2CH2-0)15-CHs, or «(CH2-CH{-OCH; 3-CH2-0)1.5-CHs, wherein the alkyl,
heteroalkyl, alkylene, or baloalkyl group s optionally substituted with one or more
deuterium, hydroxyl, ~-CN, or oxo, and the cycloalkyl or heterocyciyl group is optionally
substituted with one or more halogen or -CN;

R®is hydrogen, halogen, or -O-R’;

wherein R” and R?, together with the atoms to which they are attached,
combine to form a 6-membered heterocyelyl,

R® and R’ each independently are selected from hydrogen, Ci.6 alkyl, or -8§(Op-Cis
alkyl, or R® and R®, together with the atoms to which they are attached, combine to form a 6-
membered heterocyclyl; wherein the Cis alkyl is optionally substituted by one or more oxo;

nisC, 1,2, 3,4, 5, or6,

RYis:

hydrogen;

branched Cie alkyl;

(1.6 haloalkyl;

-{0)-Cig alkyl;

a Ca.io cycloalkyl optionally substituted with one or more -CN, Cis haloalkyl, or Ci6

alkyl optionally substituted with one or more -CN;
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a4 or S-membered heterocycly] comprising at least one oxygen or at least one sulfur
atom, wherein the 4- or S-membered heterccycelyl is optionally substituted with one or more
HN
A\Y
oxo, 7 or Cisalkyl;
a S-membered heteroaryl, comprising 1 or 2 hetercatoms independently selected from
N, and S, wherein at least one heteroatom of R*is §; or
R? and R7, together with the atoms to which they are attached, combine to form a 5-
or 6-membered heterocyclyl;
R*is hydrogen or -O-R?,
wherein R® and R', together with the atoms to which they are attached,
combine to form a 6-membered heterocyclyl;
RO R?
N P T
Xlig ¥ 01‘%"- ’557
wherein R is H or Cis alkyl;
Ring A is
*f\N"\ *é’\xsw\i VF\N
l>/ X2 . L\w X‘\S . P ) » ‘ _ .

, , phenylene optionally substituted with one
or more halo or Cie alkyl, or 6-membered heteroarylene opticvally substituted with one or
more halo or Cr.s alkyl;

wherein * indicates attachment to X,
X is CRY or N, and
Xis CRYor N
L7 is a bond or -0+
Ring B is a Ce10 arvlene, a 6-10 membered hetercarylene, or a 3-10 membered
heterocyclene, wherein the Ceio arylene, 6-10 heteroarylene, or 3-10 membered
heterocyclene is optionally substituted with ene or more Ci alkyl, Cis alkoxy, or halogen;
L is abond, *~CHz-, *-0-(C16 alkylene)-, or *~(Cr alkylene)-0-, wherein * indicates
attachment io Ring B and the Ci¢ alkylene is optionally substituted with deuterium,; and
Ring Cis:
a 6-membered ary] optionally substituted with one or more Cie alkyl, 3-10 membered

heterocvelyi, halogen, -OCHs, -CN, or Ci.io cycloalkyl;
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a O-membered hetercary! comprising a nitrogen atom optionally substituted with one
N—O/

</
or more halogen, ~-CN, ~0-Ci.¢ alkyl, Cs.10 cycloalkyl, -C(=0)-{Cs.10 cycloalkyl), ,

or CN - gr
a bicyclic 9- or 10-membered heteroaryl comprising two nitrogen atoms optionally

substituted with one or more Cis alkyl, or oxo.

73, The combinational therapy of any one of the preceding embodiments, wherein the GLP-
IR agonist is a compound of Formula (31**):

O CH,
i 3 ~
i b 2

R X *R%i?@/,(?zﬁ)m
ol
a1 (R“)/ = (1)
or a pharmaceutically acceptable salt thereof, wherein

R™ and R are each independently sefected from Cie alkyl, Hand D
nflis 0,1, 2,3, o5 4;
nf31s0,1,2, 3,4, 0r 5
each R is halogen;
R’ and R independently are H or D;
XM is Nor (R
X% and X*" independently are CH or CF;
each R is independently selected from halogen, -CN, Cis alkyl, Ci haloalkyl, Cis
alkoxy, or -C{OIN(R® 2,

each R is indepdendently sefected from H or Cre alkyl; and

R is H or C1-z alky! optionally substituted with one or more deuterium or halogen.

74, The combinational therapy of any one of the preceding embodiments, wherein the

GLP-1R agonist is Compound 1-2:
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or a pharmaceutically acceptable salt thereof.

75. The combinational therapy of any one of the preceding embodiments, wherein the

GLP-1R agonist is a meglumine salt of Compound 1-2.

76, The combinational therapy of any one of the preceding embodiments, wherein the

THRP agonist is selected from those listed in Tables 6-11.

77 The combinational therapy of any one of the preceding embodiments, wherein the

GLP-1R agonist s selected from those listed in Tables 1-5.

78.  The combinational therapy of any one of the preceding embodiments, wherein the

GLP-1R agonist is selected from those listed in Table 5A.

79. The combinational therapy of any one of the preceding embodiments, wherein the

i /fj

. i H

Y

Ne. N d
~E N NF N N0

H

THRP agonist is compound 9

0P NG
H o),

and the GLP-1R agonist is orforglipron, danuglipron, liraglutide, exenatide, dulaglutide,
albiglutide, lixisenatide, tirzepatide, or semaglutide, or a pharmaceutically accepiable salt

thereof.

7%a.  The combinational therapy of any one of the preceding embodiments, wherein the
~ o7

THRP agonist is compound 9

<]
~d
P
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. | YI
NN AL 2 csr\E\hr o

0P NS0
H @),

and the GLP-1R agonist is orforglipron or a pharmaceutically acceptable salt thereof.

79, The combinational therapy of any one of the preceding embodiments, wherein the

THRP agonist is compound 9

(9).

and the GLP-IR agonist is semaglutide or a pharmaceutically acceptable salt thereof.

79¢.  The combinational therapy of any one of the preceding embodiments, wherein the

THRP agonist is compound 9

¢t i
RN e NSO

T
H ),

and the GLP-1R agonist is danuglipron or a pharmaceutically acceptable salt thereof.

&0, The combinational therapy of any one of the preceding embodiments, wherein the
THRP agonist is resmetirom, VK2809, sobetirome, eprotirome, ALG-055009, CNPT-
101101, CNPT-101207, ASC41 or a pharmaceutically accepiable salt thereof and the GLP-

IR agonist is compound -2



WO 2024/211898 PCT/US2024/023598

&1.  The combinational therapy of any one of the preceding embodiments, wherein the

THRP agonist is compound 9

. (),

== F (1-23,
or a pharmaceutically acceptable salt thereof.
82. The combinational therapy of any one of the preceding embodiments, wherein the

patient has a body mass index (BMI) of 25 kg/m? to 30 kg/m?.

83 The combinational therapy of any one of the preceding embodiments, wherein the

patient has a BMI of 30 kg/m? or greater.

84, The combinational therapy of any one of the preceding embodiments, wherein the
GLP-1R agonist element of the combinational therapy is administered to the subject more

than once.

85, The combinational therapy of any one the preceding embodiments, wherein the THRB

agonist element of the combinational therapy is administered to the subject more than once.

86, The combinational therapy of any one of the preceding embodiments, wherein both
the GLP-1R agonist and THR- B agonist elements of the combivation therapy are

administered to the subject more than once.

&7.  The combinational therapy of any one of the preceding embodiments, wherein the

THRP agonist is administered prior o or concurrent with the GLP-1R agonist.
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88.  The combinational therapy of any one of the preceding embodiments, wherein the

THRP agonist is administered in temporal proximity to the GLP-1R agonist.

89. The combinational therapy of any one of the preceding embodiments, wherein the

THRP agonist is administered on the same day as the GLP-1R agonist.

90. The combinational therapy of any one of the preceding embodiments, wherein the

THRP agonist is administered at substantially the same time as the GLP-1R agonist.

91.  The combinational therapy of any one of the preceding embodiments, wherein the

initial dose of THRP agonist is administered in temporal proximity to the GLP-1R agonist.

92.  The combinational therapy of any one of the preceding embodiments, wherein the

initial dose of THRJ agonist is administered on the same day as the GLP-1R agonist.

93.  The combinational therapy of any one of the preceding embodiments, wherein the

initial dose of THRP agonist is at substantially the same time as the GLP-1R agonist.

94, The combinational therapy of any one of the preceding embodiments, wherein the

initial dose of THRP agonist is administered prior to the initial dose of GLP-1R agonist.

95. The combinational therapy of any one of the preceding embodiments, wherein a
subsequent dose of THRp agonist i3 administered in temporal proximity to the GLP-1R

agonist.

96.  The combinational therapy of any one of the preceding embodiments, whereina

subsequent dose of THRY agonist is administered on the same day as the GLP-1R agonist.

97.  The combinational therapy of any one of the preceding embodiments, wherein a
subsequent dose of THRP agonist is administered at substantially the same time as the GLP-

1R agonist.
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98, A THR- P agonist, or a pharmaceutically acceptable salt thereof, and a GLP-1R
agonist, or a pharmaceutically acceptable salt thereof], for use in a combinational therapy for

the treatment of obesity i a patient in need thereof.

99, The THR- B agonist, or pharmaceutically acceptable salt thereof, and GLP-1R
agonist, or pharmaceutically acceptable salt thereof, for use according to embodiment 98,

wherein the THRP agonist is a compound of Formula (1I-1)

R,
o (7

T\ \s‘/
R 2Ny s?g Moo
QIN“\*\Q
H
(I-1)

wherein:

Ry 1s selected from the group consisting of hydrogen, cyano, substituted or
unsubstituted Ci6 alkyl, and substituted or unsubstituted Cs.6 cycloalkyl, the substituent being
selected from the group consisting of halogen atoms, hydroxy, and Cis alkoxy;

Rz and Rs are each independently selecied from the group consisting of halogen atoms
and substituted or unsubstituted Ci.s alkyl, the substituent being selected from the group
consisting of halogen atorus, hydroxy, and Cue alkoxy;

ring A is a substituted or unsubstituted saturated or unsaturated Cs.io aliphatic ring, ora

substituted or unsubstituted Cs.10 aromatic ring

t=2}

the substituent being one or more substances

selected from the group consisting of hydrogen, halogen atoms, hydroxy, ~OCF;, -NHz, -

NHC4 alkyl, -N(C1.a alkyl), -CONHz, -CONHC 1.4 alkyl, -CON{Cy.4 alkyl)z, -NHCOC14

alkyl, Cie alkyl, Cis alkoxy or Cas cycloalkyl, and when two substituents are contained, the

two substituents can form a ring structure together with the carbon connected thereto; and
the halogen atoms are selected from the group consisting of F, Cl and Br,

or a pharmaceutically acceptable salt thereof.
106, The THR- § agonist, or pharmaceutically acceptable salt thereof, and GLP-IR

agonist, or pharmaceutically acceptable salt thereof, for use according to embodiment 98 or

99, wherein the THRJ agonist is a compound of Formula {(Ii-1a)

280
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o (R4}
[ |
N‘N R3N\ o]

(il-1a)
wherein:
Ri to R3 are defined as detailed herein for Formula (1-1};
Ra1s selected from the group consisting of hydrogen, halogen atoms, hydroxy, ~-OCF3, -NHa,
-NHC 14 alkyl, -N(C1a alkyl})z, -CONHz, -CONHC 1.4 alkyl, -CON(Cr4 alkyly, -NHCOC1
alkyl, Cis alkyl, Ci.s atkoxy and Cs.s cycloalkyl;
m is an integer from the range 1 to 4; and
the halogen atoms are selected from the group consisting of ¥, Cl and Br,

or a pharmaceutically acceptable salt thereof.

101, The THR- P agouist, or pharmaceutically acceptable salt thereof, and GLP-1R
agonist, or pharmaceutically acceptable salt thereot, for use according to any one of the

preceding embodiments, wherein the THRJ agonist i3 compound 9

")’/A\N
H

(9,
and the GLP-1R agonist is orforglipron, danuglipron, liraglutide, exenatide, dulaglutide,
albiglutide, lixisenatide, tivzepatide, or semaglutide, or a pharmaceutically acceptable salt

thereof.

101a. The THR- B agonist, or pharmaceutically acceptable salt thereof, and GLP-1R
agonist, or pharmaceutically acceptable salt thereof, for use according to any one of the

preceding embodiments, wherein the THRS agonist is compound 9

CL\L

N 9,

and the GLP-1R agonist is orforglipron or a pharmaceutically acceptable salt thereof.

281
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101b. The THR- P agonist, or pharmaceutically acceptable salt thereof, and GLP-1R
agonist, or pharmaceutically acceptable salt thereof, for use according to any one of the

preceding embodiments, wherein the THRJ agonist is compound &

NC

\rf'N‘N

0P NS0
H (9)
- ) 5

and the GLP-1R agonist s semaglutide or a pharmaceutically acceptable salt thereof.

10ic. The THR- B agonist, or pharmaceutically acceptable salt thereof, and GLP-IR
agonist, or pharmaceutically acceptable salt thereof, for use according to any one of the

preceding embodiments, wherein the THRJ agonist is compound 9

NC\?:}N‘N A NS0

ez (e
H 9},

and the GLP-IR agonist is danuglipron or a pharmaceutically acceptable salt thereof.

102, The THR- B agonist, or pharmaceutically acceptable salt thereof, and GLP-1R
agonist, or pharmaceutically acceptable salt thereof, for use according to any one of the

preceding embodiments, wherein the THRJ agonist is a potassium salt of Compound 9.

103, The THR- p agonist, or pharmaceutically acceptable salt thereof, and GLP-1R
agonist, or pharmaceutically acceptable salt thereof, for use according to any one of the

preceding embodiments, wherein the GLP-1R agonist is a compound of Formula (I-1):

(-1

or a pharmaceutically acceptable salt thereof, wherein:
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Xis N or CH;

Y is N or CR*:

nisQori;

R is hydrogen;

Riis -C1-Cs alkylene-R;

R?is hydrogen, oxo, or C1-Cs alkyl;

R is hydrogen, oxo, or C1~-Ce alkyl and R* is hydrogen, OH, or C1-Cs alkyl,

or R* and R* are taken together with the carbon atoms to which they are attached to
form (Cs-Ce cycloalkyl optionally substituted by halo or Ci-Cs alkyl;

R’ is S-membered heterocyclyl or S-membered heteroaryl, each of which comprises 1,
2, or 3 hetercatoms independently selected from O, N, and 8, wherein at least one heteroatom
of R’ is S, and further wherein R’ is optionally substituted by halo, -0-Cis alkyl, Cis alkyl,
Ci-s alkenyl, or C1-Cs haloalkyl;

Ring A is 5- {0 12-membered heterocyclene or 5- to 12-membered heteroarylene, each
of which s independently optionally substituted by halo, CN, C3-Ce cycloalkyl, or C1-Cs
alkyl optionally substituted by halo or OH;

L is a bond, -0-, C1-Cs alkylene, *-0-C1-Cs alkylene-**, *-.C1-Co alkylene-O-** or
*_NRE-Ci-Cs alkylene-** wherein

* represents the point of attachment to ring A and ** represents the point of
attachment to ring B;

when L is *-0-C1-Co alkylene-**, the Ci1-Ce alkylene of L is optionally substituted by
R*, wherein each R" is independently C1-Cs alky!l or halo, or two R" are taken together with
the carbon atom or atoms to which they are attached to form Cs-Ce cycloalky! or 3~ to 6~
membered heterocyelyl; and

when L is C1-Cs alkylene, the Ci-Cs alkylene is optionally substituted by RM, wherein
each R™ is independently halo, OH, oxo, or C1-Ce alkyl, or two R™ are taken together with
the carbon atom or atoms to which they are attached to form C3-Cs cycloalkyl or 3-to 6~
membered heterocyclyl;

R®is hydrogen or C1-Cs alkyl; and

Ring B is Cs-Cuo cycloalkyl, Cs~Crs arvl, 4- to 12-membered heterocyclyl, or 5- 10 12~
membered heteroaryl, each of which is independently optionally substituted by one to three
substitugnts independently selected from the group consisting of halo, CN, oxo, Ci-Cs alkyl,

C1-Cs haloalkyl, <COCH;, -CONHz, —S(0»CHs, and phenyl.
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104, The THR- B agonist, or pharmaceutically acceptable salt thereof, and GLP-IR
agonist, or pharmaceutically acceptable salt thereof, for use according to any one of the

preceding embodiments, wherein the GLP-1R agonist is a compound of Formula {I-1a}):

105, The THR- B agonist, or pharmaceutically acceptable salt thereof, and GLP-1R agomist,
or pharmaceutically acceptable salt thereof] for use according to any one of the preceding

embodiments, whereto the GLP-1R agonist is a compound of Formula (I**):

R2
R'§2 X3 N>)"
T Lo
N \ ‘
f L@

)
or a pharmaceutically acceptable salt thereof, wherein:
X is CRO or N;
X%is CR*or N;
R!is -Ci.s haloatkyl, halogen, ~-0-X*, or -NR®R®, or R! and R*, together with the atoms
to which they are attached, combine to form a 5- or 6-membered heterocyclyl;
X* is hydrogen, Cie alkyl, Cie heteroalkyl, Cie haloalkyl, -(Cis alkylene}-(Ca-wo

~

cycioalkyl), or —{Cis alkylene)(3- to B-membered heterocyclyl), 3- to B-membered
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heterocyclyl, -(CHzCH2-0)1-5-CHs,~{CHz-CH{(-OCH3)}»CH2-0)1-5-CHs, Cso10 eycloalkyl, or Ce-
w0 aryl, wherein the alkyl, heteroalkyl, alkylene, or haloatkyl group is optionally substituted
with one or more deuterium, Cre alkoxy, hydroxyl, -CN, or oxo, and the cycloalkyi,
heterocyclyl, or arvl group is optionally substituted with one or more halogen, Ci¢ alkoxy, or
~CN;

R® is hydrogen, halogen, or -O-R”;

wherein R” and R?, together with the atorns to which they are attached, combine

to form a 6-membered heterocyclyl;

R® and R’ each independently are selected from hydrogen, Cus alkyl, or -S{On-Cis
alkyl, or R® and R®, together with the atoms to which they are attached, combine to form a 6-
membered heterocyoyl; wherein the Cig alkyl is optionally substituted by one or more oxo;

nis0,1,2,3,4,5, 016

R%is:

hydrogeu;,

Cie alkyl optionally substituted with deuterium;

(1.6 haloalkyl;

{0)-Crs alkyl;

-CN;

a Cs.10 cycloalky! optionally substituted with one or more ~-CN, Ci¢ haloalkyl, or Crs
alkyl optionally substituted with one or more -CN;

a 4 or 5-membered heterocyclyl comprising at least one oxygen or at least one sulfur

atomm, wherein the 4- or 5-membered heterocyclyl is optionally substituted with one or more
HN
W, -
oxo, &, or Ciealkyl;

a 5-membered heteroaryl, comprising 1 or 2 hetercatoms independently selected from
N, and 8, wherein at least one heteroatom of R%is §; or

R? and R, together with the atoms to which they are attached, combine to form a 5- or
t-membered heterocyclyl,

R*is halogen, hydrogen, -C(0)OH, or -O-R?,

wherein R® and R', together with the atoms to which they are attached, combine

to form a 6-membered heterocyelyl;

R!%is hydrogen, -C{OYOH,-C{OINRNERME _C(OINRIZS(ORRIT | (Co.6 alkynylene)-
COYOH, «(Cis alkylene)-C(OYOH, -NRM(Cis alkylene)-C{OYOH, 5-10 membered
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heteroary! or 5- to 10-membered heterocyclyl optionally substituted with one or more oxo, C1-
s alkyl or Ci-s haloalkyl,
RN12 and RM¥ independently are H or Crs alkyl;
R3 R¥ RS
PN
Xiis%’w ¥ oo ‘H,
wherein R* and R’ independently are H, D or Cis alkyl, wherein the Cis alkyl is
optionally substituted with detuerium;,

Ring A is

*g\N/\j *éb\xg'\ *;\N
i\’}/xa‘f xz\se @\e . . .

. . phenylene optionally substituted with
one or more halo or Cie alkyl, or 6-membered heteroarylene optionally substituted with one or
more halo or Ci6 alkyl;

wherein * indicates attachment to X7,

X is CR® or N, and
N isCRY or N

L’ 18 a bond or -O-;

Ring B is a Ceuo arylene, a 5-10 mwembered heteroarylene, or a 3-10 membered
heterocycylene, wherein the Ce1o arylene, 5-10 membered heteroaryiene, or 3-10 membered
heterocyclene is optionally substituted with one or more oxo, Cis alkyl, Cis alkoxy, or
halogen;

L is a bond, *-(Ci¢ alkylene)-, *-NRIA{(C s alkylene)-, *-0-(C1s alkylene)-, or *~(C1.
¢ alkylene)-O-, wherein * indicates attachment to Ring B and the Ci6 alkylene is optionally
substituted with deuterium;

wherein R" is H or Crs alkyl; and

Ring C is:

a 6-membered aryl optionaily substituted with one or more Cs.i0 cycloalkyl, Cis alkyl,
Ci.s haloalkyl, 3-10 membered heterocyclyl, halogen, Cis alkoxy, Ci¢ haloalkoxy, -CN, Caae
cycloalkyl, or ~C(OINR 2z

wherein R’ is H or Cis alkyl
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a 6-membered heteroaryl comprising a nitrogen atom opticnally substituted with one

, ~0-Cis alkyl, Caao cycloaltkyl, -C(=0-(Chano
-] Neof Noof
=0 B

L or

or more halogen, -CN, Cie¢ haloalkyl

cycloalkyl), or
a bicylic 9- or 10-membered hetercaryl or heterocyclyl optionally substituted with one

or more Cre alkyl, halogen, -CN, or oxo.

106, The THR- § agonist, or pharmaceutically acceptable salt thereof, and GLP-1R agonist,
or pharmaceutically acceptable salt thereof, for use according to any ong of the preceding

embodiments ,wheretn the GLP-1R agonist is 2 compound of Formula (1-5)

RQ
G {)in
K3
R iA LV“
—©
{-5)

or a pharmaceutically acceptable salt thereof, wherein:

X is CR® or N;

Xbis CR* or N;

R'is -Crs haloalkyl, -0-X*, or -NR*R’ or R’ and R*, together with the atoms to
which they are attached, combine to form a 6-membered heterocyclyly

X*is hydrogen, Cis alkyl, Cie heteroalkyl, Ci.s haloalkyl, {Ci¢ alkylene)-(Cz.o
cycloalkyl), or {Cie alkylene)-(3- to 8-membered heterocyclyl), 3- 1o 8-membered
heterocyelyl, {(CH2UHz-Ohs-CH, or ~{(CH-CH{-OCH)}-CH2-O.s-CHa, wherein the alkyl,
heteroalkyl, alkylene, or haloalkyl group is optionally substituted with one or more
deuterium, hydroxyl, -CN, or oxo, and the cycloalkyl or heterocyclyl group s optionally
substituted with one or more halogen or -CN;

R®is hydrogen, halogen, or -O-R7;

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

combine to form a 6-membered heterocyclyl;

R® and R” each independently are selected from hydrogen, Cie alkyl, or -8{0)-Cie
alkyl, or R® and R”, together with the atorns to which they are attached, combine to form a 6-

membered heterocyclyl;, wherein the Cie alkyl is optionally substituted by one or more oxo;
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nisG, 1,2,3,4, 5, or6;

R?is:

bydrogen;

branched Cue alkyl;

Ci6 haloalkyl;

~{0)-Cie alkyl;

a Ca.0 cycloalkyl optionally substituted with one or more -CN, Crs haloalkyl, or Ci
alky! optionally substituted with one or more -CN;

a4 or S-membered heterocyclyl comprising at least one oxygen or at least one sulfur
atom, wherein the 4- or 5-membered heterocyclyl is optionally substituted with one or more

HN

oX0, \;‘“, or Cis alkyl;

a S-membered heteroaryl, comprising 1 or 2 hetercatoms independently selected from
N, and S, wherein at least one heteroatom of R is §; or

R?*and R’ together with the atoms to which they are attached, combine to form a 5-
or o~membered heterocyclyl;

R*is hydrogen or -O-R¥,

wherein R* and R', together with the atoms to which they are attached,
combine to form a 6-membered heterocyclyl;
R3
S AN

Xigg % ¥ oor *j,

=3

wherein R is H or C1s alkyl;
Ring A'is

*

sg\N/\} 53}\)(5"\ Ssb\N

b/xz\g L\)@\;, @\

# phenylene optionally substituted with one
or more hale or Cis alkyl, or 6-membered heteroarylene optionally substituted with one or
more halo or Cre alkyl;
wherein * indicates attachment to X,
X3 is CR? or N, and
X%is CRY or N;
L’ is a bond or -0-;
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Ring B is a Ce.10 arylene, a 6-10 membered heteroarylene, or 2 3-10 membered
heterocyelene, wherein the Ceao arylene, 6-10 hetercarylene, or 3-10 membered
heterocyclene is optionally substituted with one or more Crs altkyl, Cis alkoxy, or halogen;

Lisabond, *-CHa-, *-0-(Ci.s alkylene)-, or *—{Ci6 alkylene)-O-, wherein * indicates
attachment to Ring B and the Cie alkylene is optionally substituted with deuterium; and

Ring C is

a 6~membered ary] optionally substituted with ove or wore Cis alkyl, 3-10 membered
heterocyclyl, halogen, -OCH3, -CN, or Ca.0 cycloalkyl;

a 6-membered heteroaryl comprising a nitrogen atom optionally substituted with one

N-of

N—-()/ N-—O/
,or N or
a bicyclic 9~ or 10-merubered heteroaryl comprising two uvitrogen atoms optionally

substituted with one or more Ci¢ alkyl, or oxo.

107.  The THR- B agonist, or pharmaceutically acceptable salt thereof, and GLP-1R agonist,
or pharmaceutically acceptable salt thereof, for use according to any one of the preceding

embodiments, wherein the GLP-1R agonist is a compound of Formula {II**);

(8] CH,
i 3 3
Ho)\‘/x\ “( RR
X2 _\
R"f:' *RM /(R *yora
/
a1 (R (11 %)

or a pharmaceutically acceptable salt thereof, wherein
R™ and RP are each independently selected from Cis alkyl, Hand D
nflis 0, 1,2, 3, ord;
nf31s80, 1,2, 3,4, or 5,
each R" is halogen;
R’ and R independently are Hor D;
XM is Nor CRY,
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X*" and X*" independently are CH or CF;
each R” is independently selected from halogen, -CN, Cis alkyl, Cis haloalkyl, Cis
alkoxy, or ~C(OYN(R™ )z,

each R™ is indepdendently selected from H or Ci.6 alkyl; and

R¥ s H or C12 alkyl optionally substituted with one or more deuterium or halogen.

108.  The THR- P agouist, or pharmaceutically acceptable salt thereof, and GLP-1R
agonist, or pharmaceutically acceptable salt thereof, for use according to any one of the

preceding embodiments, wherein the GLP-1R agonist is Compound 1-2:

9

j 5,

HO™ P N
goa
e N

or a pharmaceutically acceptable salt thereof.

109, The THR- B agonist, or pharmaceutically acceptable salt thereof, and GLP-1R
agonist, or pharmaceutically acceptable salt thereof, for use according to any one of the

preceding embodiments, wherein the GLP-1R agonist is a meglumine salt of Compound 1-2.

110, The THR- P agonist, or pharmaceutically acceptable salt thereof, and GLP-1R
agonist, or pharmaceutically acceptable salt thereof, for use according to any one of the
preceding embodiments, wherein the THRJ agonist is selected from those listed in Tables 6-

11

111, The THR- P agouist, or pharmaceutically acceptable salt thereof, and GLP-1R
agonist, or pharmaceutically acceptable salt thereof, for use according to any one of the
preceding embodiments, wherein the GLP-1R agonist is selected from those listed in Tables

1-5.

112, The THR- P agounist, or pharmaceutically acceptable salt thereof, and GLP-1R

agonist, or pharmaceutically acceptable salt thereof, for use according to any one of the
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preceding embodiments, wherein the GLP-1R agonist is selected from those listed in Table

SA.

113, The THR- B agonist, or pharmaceutically acceptable salt thereof, and GLP-1R
agonist, or pharmaceutically acceptable salt thereof, for use according to any one of the

preceding embodiments, wherein the THRE agonist is Compound ©

(9>"’
and the GLP-1R agonist is orforgliprou, dasuglipron, livaglutide, exevatide, dulaglutide,
albiglutide, lixisenatide, tirzepatide, or semaglutide, or a pharmaceutically acceptable salt

thereof.

1132 The THR- B agonist, or pharmaceutically acceptable salt thereof, and GLP-IR
agonist, or pharmaceutically acceptable salt thereof, for use according to any one of the
preceding embodiments, wherein the THRP agonist is compound 9

4

Ci I
e L
OO
o i OLIL,

PG
H (o),

and the GLP-1R agonist is orforglipron or a pharmaceutically acceptable salt thereof.

113b. The THR- B agonist, or pharmaceutically acceptable salt thereof, and GLP-1R
agonist, or pharmaceutically acceptable salt thereof, for use according to any one of the

preceding embodiments, whergin the THR agonist is compound 9

\.?E 7

L o |

X

NC\T}N\N,(,// N d.
o

N
H
o~

: 9,

and the GLP-1R agonist is semaglutide or a pharmaceuticaily acceptable salt thereof

291



WO 2024/211898 PCT/US2024/023598

113c. The THR- B agonist, or pharmaceutically acceptable salt thereof, and GLP-IR
agonist, or pharmaceutically acceptable salt thereof, for use according to any one of the

preceding embodiments, wherein the THRJ agonist is compound ¢

]

i

Lt f >

CI0 X

NC\P/’N\N/ Ay \ﬁ/\“@
PN

H 9},

and the GLP-1R agonist is danuglipron or a pharmaceutically acceptable salt thereof.

114, The THR- B agonist, or pharmaceutically acceptable salt thereof, and GLP-IR
agonist, or pharmaceutically acceptable salt thereof, for use according to any one of the
preceding embodiments, wherein the THRP agonist is resmetivom, VK2809, sobetirome,
eprotirome, ALG-055009, CNPT-101101, CNPT-101207, ASC41 or a pharmaceutically

acceptable salt thereof and the GLP-1R agonist is Compound 1-2

N,
¢ 1
o
|-:-:::-J 2 N
Gy
Q
Y i\i}“ {-}ﬁ}hq
b ' (1-2},

or a pharmaceutically acceptable salt thereof.

115, The THR- B agonist, or pharmaceutically acceptable salt thereof, and GLP-1R
agonist, or pharmaceutically acceptable salt thereof, for use according to any one of the

preceding embodiments, wherein the THRJ agonist is compound 9

(9),

or a pharmaceutically acceptable salt thereof, and the GLP-1R agonist is Compound 1-2
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N
g

o ST

(I

HO 4TN
Ny Nl Ny

( AN
O 0

or a pharmaceutically acceptable salt thereof

‘r‘\f/::.
)
[4
z

116, The THR- B agonist, or pharmaceutically acceptable salt thereof, and GLPB-IR
agonist, or pharmaceutically acceptable salt thereof, for use according to any one of the
preceding embodiments, wherein the patient has a body mass index (BMI} of 25 kg/m? to 30

ko/m*.

117a. The THR- § agonist, or pharmaceutically acceptable salt thereof, and GLP-IR
agonist, or pharmaceutically acceptable salt thereof, for use according to any one of the
preceding embodiments, wherein the patient has a BMI of 27 kg/m” or greater.

1176, The THR- P agonist, or pharmaceutically acceptable salt thereot, and GLP-1R
agonist, or pharmaceutically acceptable salt thereof, for use according to any one of the

preceding embodiments, wherein the patient has a BMI of 30 kg/m? or greater.

118, The THR- P agonist, or pharmaceutically acceptable salt thereof] and GLP-1R
agonist, or pharmaceutically acceptable salt thereof, for use according to any one of the
preceding embodiments, wherein the GLP-1R agonist is administered to the subject more

than once.

119, The THR- p agonist, or pharmaceutically acceptable salt thereof, and GLP-1R
agonist, or pharmaceutically acceptable salt thereof, for use according to any one the
preceding embodiments, wherein the THRJ agonist is administered to the subject more than

onee,

120, The THR- B agonist, or pharmaceutically acceptable salt thereof, and GLP-IR
agonist, or pharmaceutically acceptable salt thereof, for use according to any one of the
preceding exmbodiments, wherein both the GLP-1R agonist and THR- § agonist are

administered to the subject more than once.
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121, The THR- P agonist, or pharmaceutically acceptable salt thereof, and GLP-1R
agonist, or pharmaceutically acceptable salt thereof, for use according to any one of the
preceding embodiments, wherein the THRJ agonist is administered prior to or concurrent

with the GLP-1R agonist.

122, The THR- P agouist, or pharmaceutically acceptable salt thereof, and GLP-1R
agonist, or pharmaceutically acceptable salt thereof, for use according to any one of the
preceding embodiments, wherein the THRJ agonist is administered in temporal proximity to

the GLP-1R agonist.

123, The THR- B agonist, or pharmaceutically acceptable salt thereof, and GLP-1R
agonist, or pharmaceutically acceptable salt thereot, for use according to any one of the
preceding embodiments, wherein the THRJ agonist is administered ou the same day as the

GLP-1R agonist.

124.  The THR- P agonist, or pharmaceutically acceptable salt thereof, and GLP-1R
agonist, or pharmaceutically acceptable salt thereof, for use according to any one of the
preceding embodiments, wherein the THRJ agonist is administered at substantially the same

time as the GLP-1R agonist.

125.  The THR- B agonist, or pharmaceutically acceptable salt thereof, and GLB-1R
agonist, or pharmaceutically acceptable salt thereof, for use according to any one of the
preceding embodiments, wherein the initial dose of THRS agonist is administered in temporal

proximity to the GLP-1R agonist.

126.  The THR- B agonist, or pharmaceutically acceptable salt thereof, and GLP-IR
agonist, or pharmaceutically acceptable salt thereof, for use according to any one of the
preceding ermbodiments, wherein the initial dose of THRE agonist is administered on the

same day as the GLP-1R agonist.

127.  The THR- B agonist, or pharmaceutically acceptable salt thereof, and GLP-IR

agonist, or pharmaceutically acceptable salt thereof, for use according to any one of the
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preceding embodiments, wherein the initial dose of THRS agonist is at substantially the same

time as the GLP-1R agonist.

128.  The THR- P agonist, or pharmaceutically acceptable salt thereof, and GLP-1R
agonist, or pharmaceutically acceptable salt thereof, for use according to any one of the
preceding embodiments, wherein the initial dose of THRJ agonist is administered prior to the

initial dose of GLP-1R agonist.

128, The THR- P agonist, or pharmaceutically acceptable salt thereof, and GLP-1R
agonist, or pharmaceutically acceptable salt thereof, for use according to any one of the
preceding embodiments, wherein a subsequent dose of THRP agonist is administered in

temporal proximity to the GLP-1R agonist.

130, The THR- B agonist, or pharmaceutically acceptable salt thereof, and GLP-IR
agonist, or pharmaceutically acceptable salt thereof, for use according to any one of the
preceding embodiments, wherein a subsequent dose of THRP agonist is administered on the

same day as the GLP-1R agonist.

131, The THR- B agonist, or pharmaceutically acceptable salt thereof, and GLP-IR
agonist, or pharmaceutically acceptable salt thereof, for use according to any one of the
preceding embodiments, wherein a subsequent dose of THRB agonist is administered at

substantially the same ttme as the GLP-1R agonist.
132. A method of treating obesity in a patient in need thereof, the method comprising
administering a THRE agonist, or a pharmaceutically acceptable salt thereof, and a GLP-1R

agonist, or a pharmaceutically acceptable salt thereof] to the patient.

133, The method of embodiment 132, wherein the THRJ agonist is a compound of

Formuia (II-1)
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(11-1)
wherein:

R is selected from the group consisting of hydrogen, cyano, substituted or
unsubstituted Ci-s alkyl, and substituted or unsubstituted Ca.s cycloalkyl, the substituent being
selected from the group consisting of halogen atoms, hydroxy, and Ci.s alkoxy,

Rz and Ry are each independently selected from the group consisting of halogen atoms
and substituted or unsubstituted Cis allkyl, the sobstituent being selected from the group
consisting of halogen atoms, hydroxy, and Cie alkoxy;

ring A is a substituted or unsubstituted saturated or unsaturated Cs.io aliphatic ring, or a
substituted or unsubstituied Cs.10 aromatic ring, the substituent being one or more substances
selected from the group consisting of hydrogen, halogen atoms, hydroxy, ~-OCF3, -NHz, -
NHC1-4 alkyl, -N{Ci4 alkyl), -CONHz, ~-CONHC 1.4 alkyl, ~CON{Ci4 alkyl)e, -NHCOC14
alkyl, Cros alkyl, Cre alkoxy or Cae cycloalkyl, and when two substituents are contained, the
two substituents can form a ring structure together with the carbon connected thereto; and

the halogen atoms are selected from the group consisting of ¥, Cl and Br,

or a pharmaceutically acceptable salt thereof

134, The method of embodiment 132 or 133, wherein the THRJ agonist is a compound of

Formuia ({i-1a)
o (Rd}m
l l
Non Ry NS0
H

(H-1a}
wherein:
Rito Ra are defined as detailed herein for Formula (11-1);
Rua is selected from the group consisting of hydrogen, halogen atoms, hydroxy, -OCF;, -NHz,
-NHC1.4 alkeyl, -N(C 14 alkylh, -CONHa, -CONHC .4 alkyl, -CON(C14 alkyl)y, -NHCOC 4
alkyl, Cios alkvl, Cioe alkoxy and Cas cycloatkyl;
m is an integer from the range 1 to 4; and
the halogen atoms are selected from the group consisting of F, Cl and Br.

or a pharmaceutically acceptable salt thereof
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135, The method of any one of the preceding embodiments, wherein the THRJ agonist is

compound 9

Ci 7
NC_ N J}v/ . V\I\ ,L
& N Ci ﬁ O

o
. 9

and the GLP-1R agonist is orforglipron, danuglipron, liraglutide, exenatide, dulaglutide,
albiglutide, lixisenatide, tirzepatide, or semaglutide, or a pharmaceutically acceptable sait

thereof,

135a. The method of any one of the preceding embodiments, wherein the THRJ agounist is

i /r/’j
N M e Mg

COH

compound 9

H 9

and the GLP-1R agonist is orforglipron or a pharmaceutically acceptable salt thereof.

135bh. The method of any one of the preceding embodiments, wherein the THRJ agonist is

compound 9

H (),

and the GLP-1R agonist s semaglutide or a pharmaceutically acceptable salt thereof.

135¢. The method of any one of the preceding embodiments, wherein the THRJ agonist is

compound 9

\:zi
E N
NG\Y; N
OAQ&O ‘
),

and the GLP-1R agonist is danuglipron or a pharmaceutically acceptable salt thereof
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136.  The method of any one of the preceding embodiments, wherein the THRp agonist is a

potassiwm salt of Compound 9,

137, The method of any one of the preceding emboduments, wherein the GLP-1R agonist is

a compound of Formula (I-1):

RT
R
A R3
Rz‘% Y P
Ser L
(%
(-1
or a pharmaceutically acceptable salt thereof, wherein:

Xis Nor CH;

Y is N or CRY

nisCorl;

R is hydrogen;

R'is -Ci-Cs alkylene-R>;

R?is hydrogen, oxe, or C1-Ce atkyl:

R? is hydrogen, oxo, or C1-Cs alkyl and R* is hydrogen, OH, or Ci-Cs alkyl;

or R? and R* are taken together with the carbon atoms to which they are attached to
form C3-Cs cycloalkyl optionally substituted by halo or C1-Cs alkyl;

R’ is S-membered heterocyclyl or S-membered heteroaryl, each of which comprises 1,
2, or 3 heteroatoms independently selected from G, N, and §, wherein at least one hetercatom
of R” is 8, and further wherein R° is optionally substituted by halo, -O-Cr.s alkyl, Cis alkyl,
16 alkenyl, or Ci-Cs haloalkyl;

Ring A is 5~ to 12-membered heterocyclene or 5- to 12-membered heteroarylene, each
of which is independently optionally substituted by halo, CN, Us-Ce cycloalkyl, or C1-Cs
alkyl optionally substituted by halo or OH;

L is abond, -0-, Ci-Cs alkylene, *-0-C1-Cs alkylene-**, *-C1-Cs alkylene-0-**, or
* NRO-C1-Cs alkylene-** wherein

* represents the point of attachment to ring A and ** represents the point of

attachment to ring B;
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when L is *-0-C1-Ce alkylene-** | the Ci-Cs alkylene of L is opticnally substituted by
R", wherein each R" is independently Ci-Cs alkyl or halo, or two R" are taken together with
the carbon atom or atoms to which they are attached to form (s-Ce cycloalkyl or 3- to 6-
membered heterocyclyl; and

when L is Ci-Ce alkylene, the C1-Cs alkylene is optionally substituted by R™, wherein
each R' is independently halo, OH, oxo, or C1-Cs alkyl, or two R' are taken together with
the carbon atom ot atoros to which they are attached to form Cs~Ce cycloalkyl or 3- 10 6-
membered heterocyclyl;

R® is hydrogen or Ci-Cs alkyl; and

Ring B is U5-Cio cycloalkyl, Ce-Cia aryl, 4- to 12-membered heterocyelyl, or 5-to 12-
membered heteroaryl, each of which is independently optionally substituted by one to three
substituents independently selected from the group consisting of halo, CN, oxo, {1-Ce alkyl,

Ci-Cs haloalkyl, “COCHs, <CONHz, —S{0)CHa, and phenyl.

138,  The method of any one of the preceding embodiments, wherein the GLP-1R agonist is

a compound of Formula (I-1a):

O
== {I-1a)

wherein R’ is hydrogen, chloro, bromo, flucro, methyl, or vinyl; and

o éww’_i? """ ) f{)} o %

139, The method of any one of the preceding embodiments, wherein the GLP-1R agounist is

AAAR

a compound of Formula §**):
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RE
b
RE{X?\ N
; }_w

(%)
or a pharmaceutically acceptable salt thereof, wherein:
X'is CRor N;
Xis CRYor N;

R'is -Ci.6 haloalkyl, halogen, -0-X*, or -NR*R’ or R and R*, together with the atoms

to which they are attached, combine to form a 5~ or 6-ruembered heterocyclyl,

X* is hydrogen, Cis alkyl, Cis heteroalkyl, Cis haloalkyl, -{(Cie alkylene)-{Cs.io
cycloalkyl), or —(Cre alkylene)-(3- to 8-membered heterocyclyl), 3- to 8-membered
heterocyclyl, «(CH2CH2-O-s-CHz, —(CH2-CH{-OCH)-CH2-0)1.5-CHa, Ca1o cycloalkyl, or Cs.
1o aryl, wherein the alkyl, hetercalkyl, alkviene, or halealkyl group is optionally substituted
with one or more deuterium, Crs alkoxy, hydroxyl, -CN, or oxo, and the cycloalkyl,
heterocycelyl, or aryl group is optionally substituted with one or more halogen, Ci¢ alkoxy, or
-CN;

R® is hydrogen, halogen, or -O-R”;

wherein R7 and RZ, together with the atoms to which they are attached, combine
to form a 6-membered heterocyelyl;

R? and R’ each independently are selected from hydrogen, Crs alkyl, or -S{(02-Cie
alkyl, or R® and R®, together with the atoms to which they are attached, combine to form a 6-
merubered heterocycyl; wherein the Cis alkyl is optionally substituted by one or more oxo;

nis®, 1,2,3,4, 5, or6;

R?is:

bydrogen;

Ci.s alkyl optionally substituted with deuterium;

Ci haloalkyl;

-(0)-Ci6 alkyl;

-CN;

a Caao cycloalkyl optionally substituted with one or more -CN, Cis haloalkyl, or Cie

alky! optionally substituted with one or roore -CN;
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a 4 or S-membered heterocyclyl comprising at least one oxygen or at least one sulfur

atom, wherein the 4- or S-membered heterocyclyl is optionally substituted with one or more
HN
A\ -
oxo, 7, or Cie alkyl;

a S-mermbered hetercaryl, comprising 1 or 2 heteroatoms independently selected from
N, and S, wherein at least one heteroatom of R7is §; or

R? and R, together with the atoms to which they are attached, combine to form a 5- or
6-membered heterocyclyl;

R*is halogen, hydrogen, -C{O)OH, or -O-R5,

wherein R* and R', together with the atoros to which they are attached, combine
to form a 6-membered heterocyclyl;

R is hydrogen, -C(CYOH,-C(ONRMRN? .COWNRMS(ORR'? | {Cas alkynylene)-
C{OYOH, ~(Cis alkylene)-C{OYOH, -NRM4Cis alkylene)}-C(OYOH, 5-10 membered
heteroaryl or 3- to 10-membered heterocyclyl optionally substituted with one or more oxo, Ci.
¢ alkyl or Cis haloalkyl;

R™2 and RY'? independently are H or Crs alkyl;

R3 RY R3
!

N
X'is %X‘H or oy

wherein R® and R? independently are H, D or Cis alkyl, wherein the Cis alkyl is

2

optionally substituted with detuerium;

Ring A is

*

*Sss‘\Nf/\\] 93\)(5’\]’ S?\N
X2 l\w X2
> Ty Ny

one or more halo or Cre alkyl, or d~membered heteroarylene optionally substituted with one or

, phenylene optionally substituted with

more halo or Ci.e alkyl;
wherein * indicates attachment to X7,
s CRP or N, and
X2is CRYor N;
L7 isabond or -O-;
Ring B is a2 Cewo arvliene, a 5-10 membered heteroarylene, or a 3-10 membered
heterocyeylene, wherein the Cero aryleng, 5-10 membered heteroaryviene, or 3-10 membered
heterocyclene is optionally substituted with one or more oxo, Cre atkyl, Cie altkoxy, or

halogen;
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L is a bond, *<{(Crs alkylene}-, *-NR'“-(Cu¢ alkyleng)-, *-O-{Crs allylene)-, or *{C1.
s alkylene}-O-, wherein * indicates attachment to Ring B and the Ci.¢ alkylene is optionally
substituted with deuterium;
wherein R" is H or Ci.s alkyl; and
Ring Cis:
a O-membered aryl optionally substituted with one or more Cs.io cycloalkyl, Cie alkyl,
Cr.6 haloalkyl, 3-10 membered heterocyclyl, halogen, Cis alkoxy, Crs haloalkoxy, -CN, Ca.po
cycloalkyl, or ~C(OINR 2;
wherein R’ is H or Cre alkyl
a G-membered heteroaryl comprising a nitrogen atom opticnally substituted with one

or more halogen, -CN, Ci¢ haloalkyl, -0-Cis alkyl, Csao cycloalkyl, -C(=0)-{Cs.10
n-d oned g N-df
U4 N W d

§~§_1 . gw(\?-" ) SJN

a bicylic 9- or 10-membered heteroaryl or heterocyclyl optionally substituted with one

cycloalkyl), Lo

or more Cue alkyl, halogen, -CN, or oxo.

140, The method of any one of the preceding embodiments ;wherein the GLP-1R agonist is
a compound of Formula (I-5)

-

R e

ruafﬂ\~rxrg:[: ;*""X1#\XMLZ_
L

(1-5)
or a pharmaceutically acceptable salt thereof, wherein:
X3 is CR® or N
X%is CR* or N;

(C

R is -Crs haloalkyl, ~0-X*, or -NR*R?, or R} and R?, together with the atoms to
which they are attached, combine to form a 6-membered heterocyclyl;

X*is hydrogen, Cis alkyl, Ci.c heteroalkyl, Cis haloalkyl, <{(Ci-s alkylene)-(Cs0
cycloalkyl}, or «(Ci6 alkylene)-(3- to 8-membered heterocyclyl), 3- to é-membered
heterocyclyl, {(CH2CHz-O)s-CHs, or (CHz-CH(-OCH3)}-CH2-O)s-CHa, wherein the alkyl,

heteroalkyl, alkylene, or haloalky! group is optionally substituted with one or more
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deuterium, hydroxyl, -CN, or oxo, and the cycloalky! or heterocyclyl group is optionally
substituted with one or more halogen or -CN;

R is hydrogen, halogen, or -0-R”;

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

combine to form a 6-membered heterocyelyl,

R® and R’ each independently are selected from hydrogen, C1.6 alkyl, or -8§(Op-Cis
alkyl, or R® and R’ together with the atoms to which they are attached, cornbine to form a 6-
membered heterocyclyl; wherein the Cis alkyl is optionally substituted by one or more oxo;

nis 0, 1,2,3, 4,5 or 6,

R is:

hydrogen;

branched Cue alkyl;

(1.6 haloalkyl;

-{0)-Crs alleyl;

a Cs.10 cycloalkyl optionally substituted with one or more -CN, Ci¢ haloalkyl, or Ci
alkyl optionally substituted with one or more -CN;

a 4 or S-membered heterocyclyl comprising at least one oxygen or at least one sulfur
atorn, wherein the 4- or S-membered heterocyclyl is optionally substituted with one or more

HN

0X0, \5}“”, or Cre alkyl;

a S~-membered heteroaryl, comprising 1 or 2 heteroatoms independently selected from
N, and S, wherein at least one heteroatom of R* 15 8; or

R? and R7, together with the atoms to which they are attached, combine to form a 5-
or G-membered heterocyclyl;

R*is hydrogen or -O-R&,

wherein R® and R', together with the atoms to which they are attached,

combine to form a 6-membered heterocyclyl;

R® R?

;
A N
. s 27N
Xiis ¥ o W ¥ ;
wherein R is H or Cue alkyl;

Ring Ais
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T N N
X5 N
i:;}z ' X2 Q\
¥ ¥ ¢

or more halo or Crs alkyl, or 6~-membered heteroarvlene optionally substituted with one or

, phenvlene optionally substituted with one

more halo or Cr.e alkyl;
wherein * indicates attachment to X',
X is CRY or N, and
X*is CRY or N;
L7 is a bond or -0+
Ring B is a Ce10 arylene, a 6-10 membered heteroarviene, or a 3-10 membered
heterocyelene, wherein the Ceo arylene, 6-10 hetercarylene, or 3-10 membered
heterocyclene is optionally substituted with one or more Ci-s atkyl, Cis alkoxy, or halogen;
L is a bond, *-CHz-, *-0-{Cy alkylene)-, or *~(Cis alkylene)-0-, wherein * indicates
attachment io Ring B and the Ci¢ alkylene is optionally substituted with deuterium,; and
Ring C is:
a 6-membered ary] optionally substituted with ove or more Cie alkyl, 3-10 membered
heterocyclyl, halogen, -QCH:, -CN, or Cs.wo cycloalkyl;

a 6-membered heteroary! comprising a nitrogen atom optionally substituted with one
N
“““ f
or more halogen, -CN, -G-Cis alkyl, Us.10 cycloalkyl, -C(=0)-{Cs.10 cycloalkyl},
N—»(}/ N--d/
d =
, Of N

a bicyclic 9- or 10-membered heteroary! comprising two nitrogen atoms optionally

,or

substituted with one or more Cie alkyl, or oxo.

141, The method of any one of the preceding embodiments, wherein the GLP-1R agonist is

a compound of Formula (1%}
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or a pharmaceutically acceptable salt thereof, whersin
R™ and RP are each independently selected from Cis alkyl, Hand D
nflis 0, 1,2, 3, ord;
nf3is0,1,2,3,4, 01 5
each R" is halogen;
R’ and R independently are Hor );
X is N oor CRM:
X* and X% independently are CH or CF;
each R® is independently selected from halogen, -CN, Ci.s alkyl, Ci- haloalkyl, Cis
alkoxy, or -C{OMNRP ),
each R is indepdendently selected from H or Cre alkyl; and

R'™ is H or C1z alky] optionally substituted with one or more deuterium or halogen.

142, The method of any one of the preceding embodiments, wherein the GLP-1R agonist is

Compound 1-2:

E\E,ﬁ
it

N
HO/U\’@: M}w—\
Sy N—\

)
!

(o]
@™

i Y. ~CH
= F (1-2)

or a pharmaceutically acceptable salt thereof

143, The method of any one of the preceding embodiments, wherein the GLP-1R agonist is

a meglumine salt of Compound 1-2.

144, The method of any one of the preceding embodiments, wherein the THRJ agonist is

selected from those listed in Tables 6-11.

145, The method of any one of the preceding embodiments, wherein the GLP-1R agonist is

selected from those listed in Tables 1-5.

146, The method of any one of the preceding embodiments, wherein the GLP-1R agonist is

selected from those listed in Table SA.
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147.  The method of any one of the preceding embodiments, wherein the THRP agonist is

compound 9

{93,
and the GLP-1R agonist is orforglipron, danuglipron, liraglutide, exenatide, dulaglutide,
albighutide, lixisenatide, tirzepatide, or semaglutide, or a pharmaceutically acceptable salt

thereof.

147a. 'The method of any one of the preceding embodiments, wherein the THRJ agonist is

compound 9

S O J
Ne. Ny A A rJE
ez (e
H 9},

and the GLP-1R agonist is orforglipron or a pharmaceutically acceptable salt thereof.
147b. The method of any one of the preceding embodiments, wherein the THRJ agonist is
compound 9

O

L O
no. N AN
N

o’/’\m’%o

©),

and the GLP-1R agonist is semaglutide or a pharmaceutically acceptable salt thereof

147¢c. The method of any one of the preceding embodiments, wherein the THRJ agonist is

compound 9

(9).

and the GLP-1R agonist is danuglipron or a pharmaceutically acceptable salt thereof.
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148, The method of any one of the preceding embodiments, wherein the THRP agonist is
resmetirom, YK2809, sobetirome, eprotirome, ALG-055009, CNPT-101101, CNPT-101207,
ASC41 or a pharmaceutically acceptable salt thereof and the GLP-1R agonist is compound 1-

~
y

or a pharmaceutically acceptable salt thereof.

149, The method of any one of the preceding embodiments, wherein the THRf agonist is

Ci %T

A O
i JOLTL
NC’\E(,N\NL/ ~Ci '\I\u o)

P ﬁ ’%O

compound 9

)

or a pharmaceutically acceptable salt thereof, and the GLP-1R agonist is compound 1-2
(fb P
S s

1 LN __3
" kr I
N N
7

PO S CN
4 \}.d’_\s\_/
N/ g (] _2)7

or a pharmaceutically acceptable salt thereof.

156, The method of any one of the preceding embodiments, wherein the patient has a body

mass index (BMI) of 25 kg/m® to 30 kg/m?.

151, The method of any one of the preceding embodiments, wherein the patient has a BMI

of 30 kg/m* or greater.
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152, The method of any one of the preceding embodiments, wherein the GLP-1R agonist is

administered to the subject more than once.

153, The method of any one the preceding embodiments, wherein the THRB agonist is

administered to the subject more than once.

154, The method of any oue of the preceding embodiments, wherein both the GLP-1R

agonist and THR- § agonist are administered to the subject more than once.

155, The method of any one of the preceding embodiments, wherein the THRp agonist is

administered prior to or concurrent with the GLP-1R agonist.

156, The method of any one of the preceding embodiments, wherein the THRp agonist is

administered in temaporal proximity to the GLP-1R agonist.

157, The method of any one of the preceding embodiments, wherein the THRf agonist is

administered on the same day as the GLP-1R agonist.

158.  The method of any one of the preceding embodiments, wherein the THRp agonist is

administered at substantially the same tirne as the GLP-1R agonist.

159 The method of any one of the preceding embodiments, wherein the initial dose of

THRP agonist is administered in temporal proximity to the GLP-1R agonist.

160, The method of any one of the preceding embodiments, wherein the tnitial dose of

THRJ agonist is administered on the same day as the GLP-IR agonist.

161, The method of any one of the preceding embodiments, wherein the initial dose of

THRP agonist is at substantially the same time as the GLP-1R agonist.

162, The method of any one of the preceding embodiments, wherein the initial dose of

THRP agonist is administered prior to the initial dose of GLP-1R agonist.
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163.  The method of any one of the preceding embodiments, wherein a subsequent dose of

THRP agonist is administered in teroporal proximity to the GLP-1R agonist.

164. The method of any one of the preceding embodiments, wherein a subsequent dose of

THRP agonist is administered on the same day as the GLP-1R agonist.

165, The method of any oue of the preceding embodiments, wherein a subsequent dose of

THRP agoenist is administered at substantially the same time as the GLP-1R agonist.

166.  The combination of any one of the preceding embodiments, wherein the THRB

agonist is compound 9

P ©).

and the GLP-1R agonist is orforglipron, or a pharmaceutically acceptable salt thereof.

167.  The combinational therapy of any one of the preceding embodiments, wherein the

THRP agonist is compound 9

Cl AN
/\/OYE\E

NC_ N ﬂ\/ i
R R

0P N0
H (9
L ) >

and the GLP-1R agonist is orforglipron, or a pharmaceutically acceptable salt thereof.
168,  The THR- B agonist, or pharmaceutically acceptable salt thereof, and GLP-1R

agonist, or pharmaceutically acceptable salt thereof, for use according to any one of the

preceding embodiments, wherein the THRJ agonist is compound 9

(9),
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169.  The method of any one of the preceding embodiments, wherein the GLP-1R agonist is

orforglipron, or a pharmaceutically acceptable salt thereof.

FEmbodiments A {-448
Al A combination comprising a THRB agonist, or a pharmaceutically acceptable salt

thereof, and a GLP-IR agonist, or 2 pharmaceutically acceptable salt thereof.

A2 The combination of embodiment Al, wherein the THRJ] agoenist is a compound of

Formula (II-1)
R,

2 /;})
. (8] x\
LY

N
I SNTNER, \ﬁ&o

(T1-1)
wherein:

Ry is selected from the group consisting of hydrogen, cyane, substituted or
unsubstituied Crs alkyl, and substituted or unsubstituted Cas cycloalkyl, the substituent being
selected from the group consisting of halogen atoms, hydroxy, and Cie alkoxy;

Rz and R3 are each independently selected from the group consisting of halogen atoms
and substituted or unsubstituted Cis alkyl, the substituent being selected from the group
consisting of halogen atoms, hydroxy, and Ci.s alkoxy;

ring A is a substituted or unsubstituted saturated or unsaturated Cs.io aliphatic ring, or
a substituted or unsubstituted Cs.i0 aromatic ring, the substituent being one or more
substances selected from the group consisting of hydrogen, halogen atoms, hydroxy, -OCFj3, -
NHz, -NHCy.4 atkyl, -N{Cr4 alkyl)s, -CONH,, -CONHC 4 alkyl, -CON{Cr.4 alkyi), -
NHCOC 1.4 alkyl, Crs alkyl, Cis alkoxy or Cas cycloalkyl, and when two substituents are
contained, the two substituents can form a ring structure together with the carbon connected
thereto; and
the halogen atoms are selected from the group consisting of ¥, Cl and Br,

or a pharmaceutically acceptable salt thereof.

A3, The combination of embodiment Al or A2, wherein the THRJ agonist is a compound

of Formula (JI-1a}
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o (R4}
[ |
N‘N R3N\ o]

(il-1a)
wherein:
Ri to R3 are defined as detailed herein for Formula (1-1};
Ra1s selected from the group consisting of hydrogen, halogen atoms, hydroxy, ~-OCF3, -NHa,
SNHC 14 alkyl, -N(Cig alkyly, ~CONHz, ~-CONHC1.4 alkyl, <CON(C14 alkyl}z, -NHCOC14
alkyl, Cis alkyl, Ci.s atkoxy and Cs.s cycloalkyl;
m is an integer from the range 1 to 4; and
the halogen atoms are selected from the group consisting of ¥, Cl and Br,

or a pharmaceutically acceptable salt thereof.

A4 The combination of any one of the preceding embodiments, wherein the THRS

cl O
o
Ny
NG /N\Nfgcsrj‘ﬁ O
DO
H

or a pharmaceutically acceptable salt thereof

agonist is Compound 9:

AS. The combination of any one of the preceding embodiments, wherein the THRS

agonist is a potassium salt of Compound 9.

A6 The combination of any one of the preceding embodiments, wherein the GLP-1R

agonist s a compound of Formula (I-1):
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or a pharmaceutically acceptable salt thereof, wherein:

XisNor CH;

Y is N or CR*

nisOQor i;

R is hydrogen;

R'is -C1-Cs alkylene-R°;

R?is hydrogen, oxo, or C1-Ce alkyl,

R? is hydrogen, oxo, or C1-Ce alkyl and R* is hydrogen, OH, or Ci-Cs alkyl;

or R? and R? are taken together with the carbon atoms to which they are attached to
form C3-Cs cycloalkyl optionally substituted by halo or Ch-C5 alkyl;

R’ is S-membered heterocyclyl or 5-membered heteroaryl, each of which comprises |,
2, or 3 heteroatoms independently selected from O, N, and 8§, wherein at least one heteroatom
of R is 8, and further wherein R® is optionally substituted by halo, -O-Cis alkyl, Cis alkyl,
Cr¢ alkenyl, or Ci-Cs haloalkyl;

Ring A s 5-to 12-membered heterocyclene or 5- to 12-membered hetercarylene, each
of which is independently optionally substituted by halo, CN, Cs-Cs cycloalkyl, or Ci-Ce
alkyl optionally substituted by halo or OH;

Lisabond, -0O-, Ci-Cs alkylene, *-0-C1-Ce alkylene-**, #-C1-Co alkylene-O-** or
#NRO-C1-Cs alkylene-** wherein

* represents the point of attachment to ring A and ** represents the point of
attachment to ring B;

when L is *-0-C1-Cs alkylene-**, the Ci-Cs alkylene of L 1s opticnally substituted by
RE wherein each R" is independently Ci1-Cs alky! or halo, or two RY are taken together with
the carbon atom or atoms to which they are attached to form Cs-Ce cycloalkyl or 3- to 6-
membered heterocyclyl; and

when L is C1-Cs alkylene, the C1-Cs alkylene is optionally substituted by R™, wherein
each R™ is independently halo, OH, oxo, or C1-Cs alkyl, or two RY are taken together with
the carbon atom or atoms to which they are attached to form Cs-Ce cycloalkyl or 3- to 6-
membered heterocyclyl;

R®is hydrogen or Ci-Ce alkyl: and

Ring B is C5-Cio cvcloaltkyl, Co-Cis aryi, 4- to 12-membered heterocyclvl, or 5-to 12-
membered heteroaryl, each of which is independently optionally substituted by one to three
substituents independently selected from the group consisting of halo, CN, oxo, Ci-Cs alkyl,

C1-Us haloalkyl, ~COCH;, -CONHz, —S{OnCHs, and phenyl.
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A7 The combination of any one of the preceding embodiments, wherein the GLP-1R

agonist is a compound of Formula (I-1a);

N
/,«g

N
o )
HO A\J\—
AT
P
N

R7

CN F F

A8 The combination of any one of the preceding embodiments, wherein the GLP-IR

agonist is a compound of Formula (JI**):

o CH
i 3 3
Ho)\(x\ N R 5
X r\% --------- R
5 £
R-i’f* X"*R%(R Ini3
af1 (Rﬁ) == (II* *}

or a pharmaceutically acceptable salt thereot, wherein
R™ and R” are each independently selected from Cis alkyl, Hand D
oflis 0,1, 2,3, or 4;
nf3is90,1,2,3,4, 01 5;
each R" is halogen;
R* and R* independently are H or D;
XM is N or CR™:

X* and X*" independently are CH or CF;
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each R" is independently selected from halogen, -CN, Cis alkyl, Cie haloalkyl, Cie

alkoxy, or -C{OWN(RY ),
each R® is indepdendently selected from H or Cis alkyl: and

R is H or C1z alkyl optionally substituted with one or more deuterium or halogen.

A9 The combination of any one of the preceding embodiments, wherein the GLP-1R

agonist is Compound 1-2:

™,
b/

S
O~ N N

{
< N\\)--(')/ 4 /\,}—CN
----- S F (1-2)

or a pharmaceutically acceptable salt thereof

A10. The combination of any one of the preceding emabodirents, wherein the GLP-1R

agonist is a meglumine salt of Compound 1-2.

A1l The combination of any one of the preceding embodiments, wherein the THRJ
agonist is selected from those listed in Tables 6-11, or a pharmaceutically acceptable salt

thereot’

Al12. The combination of any one of the preceding embodiments, wherein the GLP-1R
agonist is selected from those listed in Tables 1-5, or a pharmaceutically acceptable salt

thereof,

A13.  The combination of any one of the preceding embodiments, wherein the GLP-1R
agonist is selected from those listed in Table 5A, or a pharmaceutically acceptable salt

thereof.

Al4. The combination of any one of the preceding embodiments, wherein the THR

agonist is compound 9
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. | YI
NN AL 2 csr\E\hr o

0P NS0
H (9},

and the GLP-1R agonist is orforglipron, danuglipron, liraglutide, exenatide, dulaglutide,
albiglutide, lixisenatide, tirzepatide, or semaglutide, or a pharmaceutically acceptable salt

thereot.

Al5. The combination of any one of the preceding embodiments, wherein the THRB

agonist is compound 9

¢ 0
/I\ O\r/’:*\ :
NC_ N ,ﬁ\/\ rJ
~NyF N Ci E Q
o0
|-i (9)7

and the GLP-1R agonist is orforglipron, danuglipron, or semaglutide, or a pharmaceutically

acceptable salt thereof.

Al6. The combination of any one of the preceding embodiments, wherein the THRJ
agonist is resmetirom, YK2809, sobetirome, eprotirome, ALG-055009, CNPT-101101,
CNPT-101207, ASC41 or a pharmaceutically acceptable salt thereof and the GLP-1R

agonist is compound i-2

{

b /=
/)-——N\ m >»CY\
T g,

or a pharmaceutically acceptable salt thereof.

Al7. The combination of any one of the preceding embodiments, wherein the THRS

agonist is compound 9
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L

O’[é ~ N&(’)

. | YI
NN AL 2 csr\E\hr o

(9,

or a pharmaceutically acceptable salt thereof, and the GLP-1R agonist is compound 1-2

or a pharmaceutically acceptable salt thereof.

A18. The combination of any one of the preceding embodiments, wherein the amount of

the THRP agonist is from about 0.5 mg to about 25 mg.

Al19. The combination of any one of the preceding embodiments, wherein the amount of

the THRP agonist is from about 1 mg to about 15 mg.

A28 The combination of any one of the preceding embodiments, wherein the amount of

the THRP agonist is from about 2 mg to about 10 mg.

A21. The combination of any one of the preceding embodiments, wherein the amount of

the THRP agonist ts about 1 mg.

A2Z.  The combination of any one of the preceding emnbodiments, wherein the amount of

the THRJ agonist is about 3 mg.

A23. The combination of any one of the preceding embodiments, wherein the amount of

the THRP agonist is about 6 mg.

A24. The combination of any one of the preceding embodiments, wherein the amount of

the THRp agonist is about 10 mg.
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A2S5. The combination of any one of the preceding embodiments for use in the treatment of

a liver disorder or a cardiometabolic disease in a patient in need thercof.

A26.  The combination of any one of the preceding embodiments for use in effectuating

weight [oss in a patient in need thereof.

A27. The combination of any one of the preceding embodiments for use in a combinational

therapy tor the treatment of obesity in a patient in need thereof.

A28, A method of treating a liver disorder or a cardiometabolic disease in a patient in need
thereof, comprising administering to the patient a combination according to any one of the

preceding embodiments.

A29. A method of treating a Hver disorder or a cardiornetabolic disease in a patient in need
thereof, comprising administering to the patient a therapeutically effective amount of the

combination according to any one of the preceding embodiments.

A30. A method of increasing the proportion of lean body mass relative to total body mass
in a patient in need thereof], comprising administering to the patient a combination according

to any one of the preceding embodiments.

A3l A method of decreasing the proportion of fat mass relative to total body mass ina
patient in need thereof, comprising administering to the patient a combination according to

any one of the preceding embodiments.

A3Z. A method of effectuating weight loss in a patient in need thereof, comprising
administering to the patient a combination according to any one of the preceding

embodiments.

A33. The method of any one of the preceding embodiments, wherein the patient has a Body

Mass Index (BMI) of 27 kg/m? or greater.

A34. The method of any one of the preceding embodiments, wherein the patient has a BMI

of 30 kg/m? or greater.
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A35 The method of any one of the preceding embodiments, wherein the administration of
the THRP agonist allows for adminisiration of a reduced dose of the GLP-1R agonist while

maintaining equivalent weight loss.

A36.  The method of any one of the preceding embodiments, wherein the administration of
the THRP agonist increases weight loss compared to administration of a GLP-1R agonist at

an equivalent dose.

A37. The method of any one of the preceding embodiments, wherein the cardiometabolic

disease is gbesity or an chesity-associated condition.

A38.  The method of any one of the preceding embodiments, wherein the cardiometabolic

disease is diabetes.

A39 The method of any one of the preceding embodiments, wherein the combination or

method improves glycemic conirol iy adults with type 2 diabetes mellitus,

A40. A method of treating obesity or effectuating weight loss in a patient o need thereof,
the method comprising

(i) administering to the patient compound 9

or a pharmaceutically acceptable salt thereof, and

(i1} administering to the patient a GLP-1R agonist, or a pharmaceutically acceptable
salt thereof]

wherein administering to the patient compound 9, or a pharmaceutically acceptable
salt thereof, improves the patient’s response to the GLP-1R agonist or a pharmaceutically

acceptable salt thereof.

A4l The combination or method of any one of the preceding embodiments, wherein the

THRP agonist is administered once daily or twice daily.
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A42.  The combination or method of any one of the preceding embodiments, wherein the

THRP agonist is administered orally.

A43. The combination or ruethod of any one of the preceding embodirents, wherein the

GLP-1R agonist is administered orally.

Ad4. The method of embodiment A40, wherein the GLP-1R agonist comprises compound

12, orforglipron, semaglutide, tirzepatide, or danuglipron.

A45 The method of any one of the preceding embodiments, wherein administering
compound 9, or a pharmaceutically acceptable salt thereof, increases fat loss associated with

administering the GLP-1R agonist.

A46.  The method of any one of the preceding embodiments, wherein administering
compound 9, or a pharmaceutically acceptable salt thereof] increases fat loss associated with

administering the GLP-1R agonist while maintaining lean mass.

A47. The combination of any one of embodiments A1-A27 for the preparation of a

medicament for the use tn a method according to any one of embodiments A28-A46.

A48, Use of the combination of any one of embodiments A1-A27 in a method according to

any one of embodiments A28-A46.
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{6293} The combination treatment provided herein can be tested by administering the

combination of the agents to a well-known mouse model and evaluating the results. Methods

of such testing can be adapted from those known.

Example 1. Evaluating THR-B agonist Compound 9 in combination with a GLP-IR

agonist {e.g., Semaglutide)

18296} To evaluate the effect of 12 weeks of treatment with Compound 9 alone and in

combination with semaglutide on metabolic parameters, hepatic pathology and NAFLD

Activity Score including Fibrosis Stage in male biopsy-confirmed GAN DIO-NASH mice are

determined.

Sample Formulation

Frequency of

Dosing solution

Stored at 4°C

Detatled mstruction on compound

Compound ) i )
preparation Storage ! preparation
Cone. - ipH
{terap]
o 1% HP-B-CD (Cyclodextring and 90% 50
Vehicle ) ‘ ‘
) Weekly NA 4°C 8 mM Tris butfer in reverse osmosis water
{Compound 9} ‘
{pH 8.0 + 0.2 with NaOH or HChH
Yehicle o .
, Weekly NA 4°C 74 {PBS+0.1%BSA
{Semaglutide)
Gr. 3 and Weigh out compound in amber colored
612 vial, add vehicle and pH adjust to 8.0
mg/mi with NaOH or HCL stir and sonicate (if
Compound 9 Daily 4°C 3 needed) for ~20 mimites. Solution may
Gr. 4 and be slightly opaque. Dilute with vehicle to
706 achieve the low concentration. Always
mg/ml protect from light.
6
Semaglutide Weekly 4°C 74 | Dulute in PBS +0.1% BSA
nmol/mi*

* Titration: 0.12 nmol/ml day 1; 0.24 nunol/ml day 2; 0.48 smol/ml day 3: .96 nmol/ml day 4;

2.4 nmol/ml day 3, 6 nmol/ml day 6
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Groups of the study

Group Dosing Dosing Smbikg, OD, AM
Compound n | Model
# | Name COne. Route
Vehicle ]
NA PO
) {Cornpound 9)
1 | Lean-chow Vehicle 10 | Lean chow
Vehicle
, NA sC
{Semaglutide)
Vehicle ]
NA PO
) ! . {Conpound 9} DIG-
2 | DPIO-NASH Vehicle iR
Vchicle NASH
) ‘ NA SC
{Semaglutide)
Compound 9 6mghke | PO
Compound 9 (6 DIO-
3 Vehicle 18]
mg/kg} , ‘ NASH NA SC
{(Semaglutide)
Compound © 3mghkg | PO
Comapound 9 (3 | DIO-
4 Vehicle 18] )
mg/kg} ) NASH NA SC
{Semaglutide)
36
Semaglutide™® SC
) DIo- nmol/kg
5 | Scmaglutide IR
Vehicle NASH
) NA PO
{Compound 9}
Compound 9 6 mgkg | PO
Compound 9 (6 DIO-
6 o ) . [ 30 )
me/kgi+ Semaghutide | Semaglutide* NASH SC
nmol/kg
Compound 9 3mgkg | PO
Compound 9 3 8 DO
7 30
mg/kgi+ Semaglutide | Semaglutide* NASH SC
nmol/kg

*Titration: 0.6 nmol/kg day 1; 1.2 amol/kg day 2; 2.4 smol/kg day 3: 4.8 smol/kg day 4; 12

nmol/kg day S, 30 nmol/kg day 6.
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Measurement Name | Groups | Sample Name Periods or frequency Comments
' QD from day -3 to day )
Body weight All NA ) NA
85/86
) QW from week | to ]
Food intake All NA NA
week 12
o 4h Fasting blood glu- N
Fasting BG All Week 10 NA
case
Whole body
EchoMRI All NA Week 12 fean/tat tissue
mass
Liver weight All Liver weight Termination NA
Meuasurements (Histology)
Measurement Name Sample Name Comments

Fibrosis quantification for

randonuzation

Liver pre-biopsy Liver post biopsy

PSR staining

NAFLD Activity Score

Liver pre-biopsy Liver post biopsy

HE staining

Fibrosis stage

Liver pre-biopsy Liver post biopsy

PSR staining

Steatosis quantification

Laver post biopsy

HE staining

Fibrosis (PSR) quantification

Liver post biopsy

PSR staining

Gal-3 guantification

Liver post biopsy

THC staining

{Collal guantification

Liver post biopsy

{HC staining

a-SMA quantification

Liver post biopsy

IHC staining

Measurements (Assavs)

Measurement

Sample Type

Plasma msulin

4h Fasting plasma msulin

Plasma ALT Plasma ALT/AST/TG/TC
Plasma AST Plasma ALT/AST/TG/TC
Plasma TG Plasma ALT/AST/TG/TC
Plasma TC Plasma ALT/AST/TG/TC
Plasma TIMP-1 Plasma TIMP-1

Plasma PHINP Plasma PHINP

Plasma CK18-M30

Plasma CK18- M30

s
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Liver TG Liver TG/TC
faver TC Liver TG/TC
Liver RNAseq Liver RNAseg n=10

Now-gleoholic steatohepatitis (NASH) mouse model

{6297} This mouse model is fed a high fat diet that resulis in nonalcoholic sieatchepatis
{NASH) disease. The NASH mice are based on male C37BL/6JR] mice fed a 40% fat, 22%
fructose and 2% cholesterol digt (09100310, SSNIFF, Germany) for at least 28 weeks,
respectively, prior to experiment.

Liver biopsy

{0298} Mice are anesthetized by inhalation anesthesia using isoflurane (2-3%). A small
abdomival incision is made in the midline and the left fateral lobe of the liver is exposed. A
cone shaped wedge of liver tissue (approximately 50 mg) is excised from the distal portion of
the lobe and fixated in 10% neutral buffered formalin (10% NBF) for histology. The cut surface
of the liver is instantly electrocoagulated using bipolar coagulation (ERBE VIO 100
electrosurgical unit). The liver is returned to the abdominal cavity, the abdominal wall is
sutured and the skin is closed with staplers. For posi-operative recovery mice receive carprofen
(5 mg/kg) administered subcutaneously on OP day and post-OP day 1 and 2.

Blood sampling and plasma preporation

6299} & vivo blood samples: Samples are collected at week 8, 30 minutes post-dose, | hour
posi-dose, 2 hours post-dose, 4 hours post-dose, 6 hours post-dose, and 24 hours posi-dose
{before the next dose). Tail-vein, tongue or cheek blood 15 collected in a Microvette tube of
appropriate dimensions with anticoagulant and roixed by inversion S times. Blood is placed at
4°C until it is centrifuged at 3000 g for 10 minutes. The plasma supernatants are transferred to
new tubes and immediately frozen on dry ice. The samples are stored at -70°C.

{8308} Termination blood samples: During anesthesia with isoflurane, the abdominal cavity is
opened, and cardiac blood is drawn with & syringe into a Microvette/Vacuetie of appropriate
dimensions with anticoaguiant and mixed by inversion 5 times. Blood is placed at 4°C untii it
i3 centrifuged at 3000 g for 10 minutes. The plasma supernatants are transferred to new tubes

and immediately frozen on dry ice. The samples are stored at -70°C.
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Tissue sampling

Liver (NASH)

{8361} After the animal has been terminated by heart punciure, the liver is collected and
weighed. Specific liver samples and biopsies are dissected and processed as specified in table
“Termination samples” and further described below.

{6302} The liver is divided into left lateral lobe, medial lobe, right lateral lobe, and caudate
fobe. The remaining lobes are not used unless specified n the protocol.

10303] The Post-biopsy piece (~200 mg, less than 0.7 x 0.5 cm ) is cut from the left lateral lobe,
4 rarn from the prebiopsy site with an edge. The tissue is collected in paraformaldehyde.
16304] The Liver Sponsor piece (~150 mg} is dissected from the left medial lobe, putin a tube
and placed directly into liquid nitrogen. The samples are stored at -70°C. Please note that the
size of the sponsor piece varies according to the size of the left medial lobe.

10308] The Liver RNA Sequencing {RNAseq) piece (20510 mg) 1s dissected from the center of
the left lateral lobe, snap frozen (put divectly in liguid nitrogen in Nunc filter) and collected in
a pre-cooled tube which is put in liquid nitrogen. The samples are stored at -70°C.

{8306} The Liver G TC piece (2545 mg) is dissected from the right medial lobe, with no
edges, on the opposite side of the sponsor piece. The samples are weighed individually and
coliected in tubes before placed i liquid nttrogen. The samples are stored at -70°C.

{6307] The Liver Fxira piece {(~100-300 mg) is dissected from the right lateral lobe and
coliected in tubes before placed in Hquid nitrogen, to have as backup tissue from the study and
can be used for re-analysis if necessary. The samples are stored ai -70°C.

Biopsy processing

Microtome sectioning of Formalin fixed paraffin-embedded (FFPE) biopsies

[0308] FFPE biopsies are placed in 10% neutral buffered formalin (10% NBF) for
approximately 24h and then transferred to 70% FtOH and stored at 4°C. The FFPE biopsies
are then placed in the Histokinette to infiltrate prior to embedding in blocks. Biopsy tissues are
cut at 3prm on a microtome and the sections are mounted on Superfrost Plus slides and stored at
48,

NAFLD Activity Score (NAS) and Fibrosis stage

{8309} Liver samples stained with Hematoxylin and Eosin (H&E) or Picro Sirius Red (PSR}
are given a score for NAS and fibrosis stage respectively using the clinical criteria outlined by
Kleiner et al. 2005, Total NAS represents the sum of scores for steatosis, inflammation, and
ballooning, and ranges trom 0-8. Adapted trom: Design and validation of a histological scoring

system for nonalcoholic fatty liver disease, Kleiner et al., Hepatology 41; 2005
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Histologicaol staining procedures

{6310} In brief, slides with paraffin embedded sections are deparaffinated in xylene and
rehydrated in sertes of graded ethanol.

8311} Hematoxylin & Eosin (H&E) staining: Slides are incubated in Mayer’s Hematoxylin
{Drako), washed in tap water, stained 1o Eosin Y solution {Sigma-Aldrich), dehydrated and
cover slipped.

16312] Sirius red (PSR) staining: Slides are incubated tn Weigert’s tron hematoxyhu (Sigma-
Aldrich}, washed in tap water, stained in Picro-sirius red (Sigma-Aldrich} and washed twice in
acidified water. Excess water is removed by shaking the slides and the slides are then
dehvdrated in three changes of 100% ethanol, cleared in xvlene and cover slipped.

{06313} Immunchistochemistry using single chromogen: IHC is performed using standard
procedures. Briefly, after antigen retrieval and blocking of endogenous peroxidase activity,
slides are incubated with primary antibody. The primary antibody 1s detected using a polymernic
HRP-linker antibody conjugate. Next, the primary auotibody is visualized with DAB as
chromogen. Finally, sections are counterstained in hematoxylin and cover slipped. Slides are
scanned under a 20X objective in a ScanScope AT slide scanner (Aperio).

Gene expression analysis using RNAseq

[0314] RNA isolation: Tissueis collected and snap-frozen in liquid nitrogen. Samples are stored
at -70°C until processing. RNA is isclated using the NucleoSpin® kit (MACHEREY-NAGEL).
{8315 Library preparation and sequencing: A total of 10 ng-1 pg purified RNA from each
sample is used to generate a ¢cDNA library using the NEBNext® Ultra™ I Directional RNA
Library Prep Kit for llumina (New England Biolabs). ¢cDNA librasies are then sequenced on a
NextSeq 500 using NextSeq 500/550 High Output Kit V2 (Illumina).

{0316] Data analysis: The sequencing data is aligned to the genome of the animal species
obtained from the Ensemb! database using the Spliced Transcripts Alignment to a Reference
{STAR) software. For the bioinformatic analysis, the quality of the data is evaluated using the
standard RNA-sequencing quality control parameters, the inter- and intra-group variability is
evaluated using principal component analysis and hierarchical clustering and the differentially
expressed genes are identified using the R-package DESeq2. Downstream analyses such as
pathway analysis or target identification are performed as agreed with the sponsor.

Blood and plasma assays

[0317] Alanine transaminase (ALT), Aspartate transaminase {AST), Triglycerides (TG) and

Total Cholesterol (TCy Blood samples are collected in heparinized tubes and plasma is
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separated and stored at -70°C until analysis. Samples are measured using commercial kits
{Roche Diagnostics), on the cobas ¢ 301 autoanalyzer.

{8318] Cytokeratin 18 {CK18-M30}): Blood sampies are collected in EDTA tubes and plasma is
separated and stored at -70°C until analysis. CK18 is measured using a commercial ELISA kit
{Cusabio).

{6319} Insulin: Blood samples are collected in heparinized tubes and plasma is separated and
stored at -70°C untll analysis. Insulin is measured using the commercial MSD platform (Meso
Scale Diagnostics).

{8320} TIMP-1: Blood samples are collected in EDTA tubes and plasma is separated and
stored at ~70°C until analysis. TIMP-1 is measured using a commercial ELISA kit (R&D
Systems).

{0321] PHINP: Blood samples are collected in EDTA tubes and plasma is separated and stored
at -70°C uniil analysis. PUINP is measured using a commercial ELISA kit (Cusabio).

Tissue assays

{0322} Triglycerides (TG) and Total cholesterol (TCy: Liver samples are homogenized and TG
and TC is exiracted in 5% NP-40 by heating twice to 90°C. The samples are centrifuged and
the TG and TC content is measured in the supernatant using commercial kits (Roche

Diagnostics) on the cobas ¢ S01 autoanalyzer.

Example 2: In vive efficacy of Compound (1-2) slone and in combinatien with Compound
9 on weight loss in a high {at diet-induced sbesity model in hGLPIR-C57BL/6J mice

18323} hGLPIR-CA7BL/6J mice on >20 weeks high fat diet to induce obesity are administered
Compound (1-2} alone or in combination with Compound 9. (Other groups are administered
alternative GLP-1R agonists, e.g., semaglutide. Body weight and food-intake are measured

daily.

Animal Use

Species CSTBLG/J-h-GLPL-r
Level SPF
Weight ~45 g
Age (Order) 6-7 weeks
Age (Start) 23-24 weeks
Sex Male
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Method of _ . _ _
. The mice are singly housed per cage with & unique cage
Identification
Anirnal Number 127

Animal Number
88

{used)

Mouse Generation

{8324] 118 h-GLPIR-CS7BL/6} mice at 6-7 weeks age old are fed a high fat diet (HFD,
Research Diets D12492i 60%kcal) for ~20 weeks to obtain a diet induced obese (DIO)
phenctype, while n=10 h-GLPIR-C37BL/6} mice are fed regular chow diet to serve as lean
controls. All animals have ad libitum access to diet and water. The animal room environment
s controlied (target conditions: temperature 20 to 24°C, relative humidity 30 to 70%).
Temperature and relative humidity are monitored daily. An electronic time-controlled lighting
systern is used to provide a 12-hour light/12-hour dark cycle. 2-3 mice are housed per plastic
cage, which is in accordance with the National Research Council “Guide for the Care and Use
of Laboratory Animals.” Entichment toys are provided. Before the formal experiment, the
animals are housed in a single cage and adapted to the environment for at least one week,
Weight 13 measured once a week during modeling.

Study Procedure

Group Design

7 Dose ] Dose
Group Dose level Dose Start
Treatment | Number volume , Frequency’
D {mg/kg) R Method Dosing thme
{mb./kg} Study Days
Vehicle ) , 9:30am,
1 , ‘ 8 - 5 PO BID*30
{Lean} 17:30pm
Vehicle ) O:30am,
2 N 10 - 5 PO BID¥*30
(DIOY 17:30pm
. 9:30am,
3 Danuglipron | 10 10 5 PO BID*30
17:30pm
Compound 9:30am,
4 , ) 10 10 5 PO BID*30
(1-2) High 17:30pm
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Compound 9:30am,
5 10 3 5 PO BID*30

(1-2) Low 17:30pm

Compound & | 10 3 3 PO QD*30 9:30am
6

Vehicle 10 - 5 PO QDP*30 17:30pm

Compound

{(1-2) High+ | 10 10+3 5 PO QD*30 9:30am

Compound 9
7

Compound

(1-2) High+ | 10 10 5 PO Q30 17:30pm

Vehicle

Compound

{(1-2y Low+ |10 343 5 PO GE*30 9:30am

Compound 9
8

Compound

{(1-2) Low+ |10 3 5 PO 3DP*30 17:30pm

Vehicle

) 10 ) -

Semaglutide | 10 2 sC GD¥30 9:30am
g mmol’kg

Saline 10 - 2 SC Qb*30 17:30pm

"Test article is administered in the morning (9:30 to 10:30 am) for the Groups 6 and 9, and then
admiristered a dose of vehicle (10% Solutel HS1S5: 90% sterile water, [v/v]} or saline
{semaglutide vehicle} in the evening (17:30 to 18:30 pm) to balance treatment. For combination
groups {7 and 8), Compound (1-2) and Compound 9 are administered in the morning {(3:30 to
10:30 am), and then administered Compound (1-2) and vehicle in the evening (17:30 t0 18:30
pm}. SC = subcutaneous injection.

Acclimation

{6325} Minus Day-14 to Day-1: After ~16 weeks of modeling to achieve an average model
weight ~42 g, the wice are orally dosed with vebicle (10 % Solutol H815: 90% sterile water,
[viv]) twice daily for 1~2 weeks to ensure a smooth dosing operation and to acclimate the mice
io repeat dosing. Mice with body weights that bave not stabilized by the end of the dosing

acclimation are removed from the study.
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Urouping

[8326] All animals on HFD are assigned into 8 groups based on baseline body weight, 3 day’s
food intake and body composition {Day-4).

Dose and Food Inake

{8327} Day1-30: Body weight and food intake are recorded daily before dosing in the morning.
{6328] BID dosing: Dosing time is 9:30 am-10:30 am and 17:30 pm-18:30 pm.

16329] QD dosing (For group 6 and 9): The dosing time of Compound 9 (3 mg/kg, PO), or
semaglutide (10 nmol/kg, SC) is between 9:30 am-10:30 am, while vehicle (10% Selutol HS15:
90% sterile water, [v/v]) or saline (semaglutide vehicle) is dosed between 17:30 pro-18:30 pm.
Body Composition

{6330} Baseline (Day-4), Day 24: Lean and fat mass are measured by Body composition
analyzer (Bruker's minispec- LFS0) in the morning.

Orad Glucose Tolerance Test (OGITT)

{8331} On day 28, random blood glucose and body weight of the mice are measured, mice are
dosed with corresponding compounds or vehicle in the morning before fasting, then the mice
are placed in new cages at 9:00 am and fasted for 6 hours, basal fasting glucose is measured by
tail vein nick thereafter. Glucose is orally gavaged with 2 g/kg at a dose volume of 5 mi/kg.
Blood glucose levels are measured at O (pre-dose), 15~ 30~ 60~ and 120-min post glucose
dosing. The second dose is administrated after OGTT treatment.

Terminal plasma and tissue collecrion

183321 Day 31: The body weight and food intake of all mice is measured and then fasted for 6
hours, all mice are euthanized with CO» and bled via cardiac punciure. 500 pL blood samples
will be processed for serum by centrifugation at 4°C, 3200 x g for 10 min and stored at -80°C
for TC/TG/LDL/HDL/AST/ALT analysis (Analyzed by Biochemical analyzer: Beckman
AU4B0/Hitacht 7180). 200 ul. — 300 pl blood samples are ruixed with K2EDTA anticoagulant
and processed for plasma by centrifugation at 4°C, 3200 x g for 10 min and stored at -80°C for
insulin and other possible analysis,

{0333] The weight of whole liver and epididymal fat are weighed and recorded. Left fobule of
fiver is fixed in formalin. The remaining liver is flash frozen and stored at -80°C. Pancreas is
collected and fixed in formalin. Brown adipose, subcutaneous white adipose, and epididymal
white adipose tissues and the brain hypothalamus region are frozen with Hquid nitrogen and

preserved and stored at ~-80°C for optional gPCR analysis,
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Hypothalmus collection procedure

{6334} The brain tissue is placed in the mold, and the olfactory bulb is placed tu the center of
the groove. The brain tissue is shiced into 8 coronal sections evenly spaced at 2 mm intervals,
The third section (6-8mm) of the coronal brain tissue is taken out, and the section is cut along
the boundary of the purple part with a scalpel to separate the cerebral cortex. The remaining
tissue is hypothalamus.

Blood Collection

10335] Day 21 Animals in all groups are divided inte 3 sub-groups respectively. All mice for
PK sampling, except for the pre-dose mice, receive the first dose of corresponding compound
in the morning between 9:30 am to 10:30 am, 60 ul blood is collected from mice under the
jaw into pre-chilled tubes containing 1.2 uL Ko EDTA | and placed on tce. For the evening dose,
the 8-hour post-1*-dose samples are collected before the second dose of the day. Blood samples
are processed to plasma within 1 hour of collection by centrifugation at 4°C, 3200 x g for 10

min. About 30 pl of plasma is collected and stored at -80°C for further analysis.

Data Processing and Analsyis
8336} The significances of the differences among groups and within groups are evaluated by
one~-way or two-way ANOVA using Graph Pad statistic software. A p-value of less than 0.05

are considered statistically significant.

Example 3. Effects of 4 weeks of treatment with Semaglutide alone and in combination
with Compound 2 on body weight regulation and composition in male BIO mice at

thermoneuntrality

Methods
10337} Male CS7BL/0IR] mice (n=48), 5 weeks of age were fed a high fat diet (HFD) for 24
weeks before treatment starts. Mice were randomized during week -1 into 7 groups (n= 12 each
group} based on body weight and fat tissue mass. The DIO mice were dosed once a day per
oral (PO) and subcutaneous (8C) for 28 days.

Group 1 received Vehicle (PO + SC,

Group 2 Semaglutide (30 nmol/kg, SC) + Vehicle (FO),

Group 3 Semaglhutide (30 nmol/kg, 8C) + Compound 9 (6 mg/kg, PO),

Group 4 Semaglutide (30 nmol/kg, SC) Wki-4 + Compound 9 WkiZ-4 (6 mg/kg, PO).

See Fig. 3.

98]
[99]
<
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{6338} Body weight, food intake and water intake were measured daily, EchoMRI was
performed during week -1 and at week 4, and plasma samples were collected for sponsor at

terminiation.

Resulis

{6339} Treatment with Compound 9 in combination with Semaglutide (Semaghutide +
Compound 9), induced a reduction of absolute and relative body weight, compared
Semaglutide alone. See Figs. 4-5.

Semaglutide + Compound 9 potentiated semagiutide-induced weight loss and led to a specific

foss of fat mass without additional lean mass [oss. See Figs. 6-9.

Example 4: Effect of 6 weeks of treatment with Compound 9 aloene and in combination
with Semaglutide on metabolic parameters, energy expenditure and glycemic control in

male BIO mice at thermoneutrality,

Methods

8340} Male CS7BL/GIR; mice (5 weeks of age, n=70) were fed a high fat diet (n= 60, 60%
HFD, B12492, Ssoiff) for 24 weeks, or a lean-chow diet {n= 10, Altromin 1324} before
treatment start. HFD animals were randomized during week -1 based on body weight, glucose
fevels and fat tissue mass into S treatments groups. Lean mice {group 1) were treated with
vehicle (QD + QD, PO + SC) and DIO mice were freated (QD + QD, PO + 8C) as follow:
group 2 received vehicle (PO + SC), group 3 received Compound 9 6 mg/'kg, PO + vehicle
{SC), group 4 received Semaglutide (30 nmol/kg, SC} + vehicle (PO), group S received
Compound 9 (6 mg/kg, PO) + Semaglutide (30 nmol/kg, SC) and group 6 received Tirzepatide
{30 nmol/kg, 8C) + vehicle (PO). Body weight, food and water intake were measured daily
from day -3, body composition (EchoMR1} was measured during week -1 and week 0; energy
expenditure was assessed at study day 5-7 and at study day 34-36. Fasting blood glucose and
insulin levels were measured at baseline and termination, while an oral glucose tolerance test
was performed at week 4. At termination, the M. gastrocnemius muscle was weighted and
collected for RNAseq analysis, while plasma, brain, tiver, BAT, epidydimal and subcutaneous

WAT depots were collected for sponsor. See Fig. 10

[o]
[95]
[a—y
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Table 4-1 — Study Groups
s in Animal Reute of Desing
# Group name Dose
group model administration | freguency
o Lean ) ) )
1 Vehicle Lean g ) NA PO+ SC QD+ QB
mice
7 DIO ) 7
2 Vehicle DHO 12 _ NA PO+ SC QD+ QD
mwice
Compound 9 + DIO
3 o 12 _ 6 mg'kg + WA PO+ SC QD+ QD
Vehicle mice
Semaglutide + BIO 30 nmol/kg + ) -
4 o 12 ' SC+PO GD+QD
Vehicle mice NA
Compound 9 + "o 6 mg/kg + 30
5 . i2 ‘ PO+ 8C QD+ QD
Semaglutide mice nmol/kg
Tirzepatide + BIG 30 nmol/kg + )
6 ‘ 12 ( SC+PO QD+ QD
Vehicle mice NA

Results {(See Figs, 11-17)

[6341] At week 1, compared to vehicle, Compound 9 in combination with Semaglutide
reduced absolute and relative body weight, together with Semaglutide and Tirzepatide alone.
Heat production was tnereased by Compound 9 + Semaglutide treatiuent o the light phase,
together with Semaglutide and Tirzepatide alone, while the RER was reduced compared to
vehicle during both dark and light phase in these three treatment groups. Compound 9 in
combination with Semaglutide increased oxygen consumption both during dark and light
phase.

8342} The OGTT test indicated an increased glucose disposal for the Compound 9 +
Semaglutide treated group, as well as Semaglutide and Tirzepatide alone; after 4 weeks of
treatment, the combination of Compound 9 and Semaglutide reduced absclute and relative fag
tissue mass compared to the vehicle-treated group, while absolute lean tissue mass was
decreased and relative tissue mass was increased, and the same changes were observed for the
Semaglutide and Tirzepatide treatment alone.

[0343] The energy expenditure measurement showed that after S weeks of treatment,
Compound 9 alone increased both dark and light-phase heat production. Moreover, the oxygen

consumption was significantly higher for the Compound 9 + Seraglutide group during both
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dark and light phase, while only higher in the light phase for Semaghutide and Tirzepatide
alone. Plasma insulin level was increased at week 6 upon Compound 9 treatment, while
significantly lower in combination with Semaglutide, Semaglutide and Tirzepatide alone.
Example 5. Evaluating THR-B agonist Compound 9 in combination with a GLP-IR
agenist {e.g., orforglipron)

Background

16344} GLP-1R regulates post prandial blood glucose and satiety. The later effect can induce
weight loss but efficacy is limited by metabolic adaptation, a compensatory process that lowers
energy expenditure (EE). Moreover, the higher dose levels of GLP-1R needed to achieve
clinical meaningful weight loss, are associated with more severe and frequent Gi-related side
effects including nausea and emesis, which can negatively impact patient compliance.
Mechanisms o improve the effectiveness of GLP-1 based therapies at lower doses, could
mitigate Gl-related side effects and improve patient compliance and outcomes. In addition,
combining these mechanisms in an all-oral medication could further improve patient
compliance over injectable medications

{8345} Thyroid hormone receptor beta (THRP) plavs a central role in regulating evergy
metabolism. Compound 9 is an orally bicavailable, highly selective, thyroid receptor beta
agonist. In preclinical models of obesity, Compound 9 enhances the weight loss efficacy of the
injectable peptide GLP-1R agonist semaghutide by mitigating the lowering of EE associated
with weight loss and increasing fat mass loss, while preserving relative lean mean loss. In this
example, Compound 9 was tested in combination with orforglipron, an orally bicavailable
GLP-1R agonist in late-stage clinical development for the treatment of type I diabetes myelitis
{12DM) and obesity. Specifically, the combination of Compound 9 with a low dose of
orforglipron was tested to see if it could achieve a similar weight loss efficacy as a 10-fold
higher dose of orforglipron in monotherapy. Like other small molecule GLP-1R agonists,
orforglipron is inactive on rodent GLP-1R. Therefore, for the current study, diet-induced obese
(DO} transgenic mice expressing hurvan GLP-1R (hGLP-1R) were used to assess in vivo
efficacy Compound 9 in combination with orforglipron.

Methods

[0346] DIO hGLP-1R mice were housed at room temperature {(21-25°C) with a relative
humidity of 40-70%. Temperature and relative humidity were monitored and recorded twice
daily. An electronic time-controlled lighting system was used to provide a 12 h light/12 h dark
cycle, 19:00 pm-7:00 am, lights out and enrichment toys were provided. The mice were fed
high fat diet (HFD, Research Diets 12492, 60% kca, 1% fat) for >S50 weeks to induce obesity.

333



WO 2024/211898 PCT/US2024/023598

Mice were acclimated to once-daily (QD) oral dosing {(per os, PO) for 1 week with body weight
and food intake measured on consecutive 4 days prior to dosing start (Day 1) Body mass
composition was measured by EchoMRI (Bruker Minispec LFOOH) on Day 0 and mice were
randomized to treatment groups (Table 5-1) based on baseline body weight, food intake, and
body composition,

{6347} Test compounds were formulated in vehicle {10% [v/v] Solutol HS15 + 90% [v/v]
saline) and mice were treated QD PO for 21 days with vebicle, Compound 9 (3 mg/kg),
orforglipron (0.2 and 2 mg/kg), and Compound 9 (3 mg/kg) in combination with orforglipron
(0.2 mg/kg). Body weight and food intake were measured daily, and mice were maintained on
HFD throughout the study period. On Day 20 of the study, plasma samples were collected at
predose (0}, 2-, 4-, 8-, and 24-hours postdose for pharmacokinetic analyses of Compound 9,
orforglipron, and combination treatment groups. Body mass composition was assessed on Day
19. Liver was collected and weighed at study termination and portions were preserved for
steatosis assessment by histology. Subcutaneous fat was collecied and weighed at study
termination. A sample of subcutaneous fat tissue was assessed for UCP-1 expression by gPCR
and Western blot analyses,

Table 5-1: Treatment groups

Group Dose Beose volume Bose Dose
Treatment n
HE {mg/kg) (ul/kg) Methed Frequency
1 Vehicle 5 - 3 PO QD*21 days
2 Compound 9 6 3 5 PO QD*21 davs
3 Orforglipron 7 2 3 PO QD*21 days
4 Orforglipron 7 0.2 5 PO QD¥21 days
5 Compound 9 + 7 0.2+3 5 PO QD*21 days
Orforglipron
Results

10348] Treatment with orforglipron (0.2 mg/kg and 2 mg/kg PO QD) resulted in dose-
dependent body weight decreases over time (FIG. 18), while body weights in mice treated with
vehicle (PO QD) or Compound 9 (3 mg/kg PO QD) alone remained relatively unchanged
during the study period. In coutrast, mice treated with the combination of Compound 9 (3

mg/kg PO QD) and orforglipron (0.2 mg/kg PO QD) showed comparable weight loss to the
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high dose of orforglipron (2 mg/kg PO QD) monotherapy. On Day 20 decreases in body weight
were significant for mice treated with orforglipron (0.2 and 2 mg/kg) and Compound 9 in
combination with orforglipron (02 mg'kg) (FIG. 19} Moreover, treatment with the
combination resulted in significantly greater weight loss compared with the low dose of
orforglipron (0.2 mg/kg) monotherapy. Daily food intake was profoundly reduced in a dose-
dependent manner during the first few days in mice treated with orforglipron before steadily
iucreasing towards vehicle control levels (FIG. 20). Daily food tntake was similar between
mice treated with low dose orforglipron (0.2 mg/kg PO QD) and those treated with Compound
9 (3 mg/kg PO OD) in combination with orforglipron (0.2 mg/kg PO QD). Daily food intake
was similar in mice treated with vehicle and Compound 9 (3 mg/kg PO QD). All treatment
groups showed acute decreases in food intake following body mass composition measurements
on Pay 19, suggestive of animal handling induced siress response.

1034%] Treatment with orforglipron (0.2 mg/kg and 2 mg/kg PO QD) resulted 1n a dose-
dependent decrease in fat mass (FIG. 21A), while fat mass remained relatively vochanged in
mice treated with vehicle (PG QD) or Compound 9 (3 mg/kg PO QD). In contrast, the mice
treated with the combination of Compound 9 (3 mg/kg PO QD) and orforglipron (0.2 mg/kg
PO QD) showed comparable fat mass loss to the high dose of orforglipron (2 mg/kg PO QD)
monotherapy. Lean mass loss was statistically significant in mice treated with orforghpron (0.2
mg'kg and 2 mg/kg PO QD) compared to vehicle treatment (FIG. 21B). Mice treated
Compound 9 in combination with orforglipron (0.2 mg/kg PO QD) showed a similar mean
decrease in lean mass, which was not statistically significant relative to orforglipron (0.2 mg/kg
PO OD) monotherapy. Lean mass loss was negligible in mice treated with vehicle or
Compound 9 (3 mg/kg PO QD).

{6350} Treatment with orforglipron (0.2 mg/kg and 2 mg/kg PO QD) resulted in a dose-
dependent decrease in subeutaneous fat, although only the high dose was significantly different
from vehicle treatment (FIG. 22Error! Reference source not found.) Treatment with the
combination of Compound 2 (3 mg/kg PO QD) and orforglipron (0.2 rog/kg PO QD) showed
similar levels of subcutaneous fat compared to the high dose of arforglipron (2 mg/kg PO QD).
The subcutaneous fat levels in mice treated Compound 9 (3 mg/kg PO QD) alone were vot
signiticantly different from mice treated with vehicle.

[03581] All treatment groups showed significantly lower liver weights at the end of study
compared to vehicle control (FIG. 23). Mice treated with Compound 9 (3 mg/kg PO QD) in
combination with orforglipron (0.2 mg/kg PO QD) showed trends towards further reductions

iu fiver weight coropared to mice treated with the low dose of orforglipron (0.2 mg/kg PO QD).
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[6352] Concentration-time profiles of Compound 9 and orforglipron are shown in FIG. 24A
and FIG. 24B, respectively, alone or in combination. Select derived pharmacokinetic
parameters are shown in Table 5-2. Orforglipron exposure increased in a less than dose-
proportional manner and exposure was largely unaffected when dosed in combination with
Compound 9. Similarly, exposure to Compound 9 was unaffected when dosed in corbination
with orforglipron.

Table 5-2: Derived pharmacokinetic parameters

Analyte Treatment AUCy a5 Cinax
group {(h*ng/mL} {ng/ml}
Compound 9 {3 mg/ke) 19,000 (533103 2480 (220}
Compound ¢ Compound 9 (3 mgkg) +
) 17,600 (1810) 2780 (379}
orforglipron (0.2 mg/kg)
Orforglipron (0.2 mg/kg} 543 (34.8) 474 {(6.47)
Orforghpron {2 mg/kg) 2670 {428) 251(39.8)

Orforglipron

Compound 9 (3 mgke) + ,
) 607 237 451 (3.45)
orforghpron (0.2 mg/kg)

Abbreviations: AUCeust = area under the plasma concentration time curve from tire 0 to time
of the last measurable concentration; Cmax = maximum observed concentration

Summary

{83531 Compound 9 enhanced the weight loss efficacy of a low dose of orforglipron to a level

comparable to a 10-fold higher dose of orforglipron as monotherapy.

[0354] Daily doses of orforglipron at 0.2 mg/kg in wice provided equivalent unbound
exposures (AUC2ahn0 ~0.300 h.ng/mi) following daily doses of 6 mg/day in humans, while 2
mg/kg in mice provided equivalent unbound exposures {AUC24ne ~1.60 hung/mL) following
daily doses of 45 mg/day in humans (Pratt et, al (2023}, The daily dose of 45 mg orforglipron
in humans is associated with the highest change in body weight at week 26 compared to 12,
24, or 36 mg/day doses, however compared to placebo, the occurrence of total adverse events
was significantly higher with orforglipron 12mg [OR 249 (95% L 125,
4.98), p=0.01,7%=12%], 24 mg [OR 2.23 (95% CT. 1.13, 4.43), p= 0.02, 7 2= 10%], 36 mg
FOR 2.04 (95% CI: 1.08, 3.84), p=0.03,7%=0%] and 45 mg [OR 2.96 (95% CL 141,
6.21), p= 0004, = 17%] daily doses, the highest rates seen with orforglipron 45 mg. (Frias
et al, Lancer. 2023;402(10400%:472-483, Wharton et al., N Engl J Med. 2023.389(10):877-
B8R, Pratt et al, Diabetes Obes Meiabol 2023,25.2642-2649).
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#6355} The enhanced weight loss observed did not appear to be driven by changes in food
intake. The enhanced weight loss etfects of Compound 9 in combination with orforglipron were
driven by larger reductions in fat mass, including subcutaneous fat, without additional
decreases in lean mass. Lastly, liver weights were reduced by the combination of Compound 9
and orforglipron, suggesting enhanced anti-steatotic effects with the combination. The abiluy
of Compound 9 to substantially enhance the efficacy of a low dose of GLP-1R agonist may
ultimately translate to iroproved Gl tolerability, leading to improved patient compliance and

better outcomes.

Example 6. Evaluating THR-B agonist Compound 9 in combination with a GLP-IR

agonist (e.g., Compeund 1-2}

{6356} Transgenic CS7/BL&J male mice expressing the human glucagon-like peptide-1
recepior (hGLP-1R) were fed a high fat diet (HFD, Research Diets 124921 60%kcal) for 17
weeks to obtain a diet induced obese {(DI0) phenotype. Mice were randomly divided into
groups {n=8~10 per group) based ou baseline body weight. Mice were ireated for 30 days with
Compound 9 [3 mpk, PO, once daily], Compound (1-2) [10 mpk PO, twice daily], Compound
913 mpk PO, once daily] + Compound {1-2} [ 10 mpk, twice daily], Semaglutide {10 nmol/kg
S, once daily] or vehicle: 10% Solutol HS15: 90% sterile water, (v/v}. Body weight was
measured daily and the mean percent change from baseline was calculated for each treatment
group (FiGs. 25 and 26}. The combination of Compound 9 + Compound (1-2) exerted a greater
effect on reducing body weight compared to mice treated with either Compound 9 or

Compound (1-2) alone.

EQUIVALENTS

[6357] All publications, including patents, patent applications, and scientific articles,
mentioned in this specification are herein incorporated by reference in their entirety for all
purposes to the same extent as if each individual publication, including patent, patent
application, or scientific article, were specifically and individually indicated to be incorporated
by reference.

{0358} Although the foregoing invention has been described in some detail by way of
itllustration and example for purposes of clarity of understanding, it is apparent to those skilled

in the art that certain minor changes and modifications will be practiced in light of the above
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teaching. Therefore, the description and examples should not be construed as limiting the scope

of the invention.
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CLAIMS
What is claimed is:
I. A combination comprising a THRP agonist, or a pharmaceutically acceptable salt

thereof, and a GLP-1R agonist, or a pharmaceutically acceptable salt thereof.

2 The combination of claim 1, wherein the THRp agonist is a compound of Formula (II-
)

(II-1)
wherein:

Ry 1s selected from the group consisting of hydrogen, cyano, substituted or
unsubstituted Ci6 alkyl, and substituted or unsubstituted Cs.6 cycloalkyl, the substituent being
selected from the group consisting of halogen atoms, hydroxy, and Cis alkoxy;

Rz and Rs are each independently selecied from the group consisting of halogen atoms
and substituted or unsubstituted Ci.s alkyl, the substituent being selected from the group
consisting of halogen atorus, hydroxy, and Cue alkoxy;

ring A is a substituted or unsubstituted saturated or unsaturated Cs.io aliphatic ring, or
a substituted or unsubstituted Cs.io aromatic ring, the substituent being one or more
substances selected from the group counsisting of hydrogen, halogen atoms, hydroxy, ~-OCFs, -
NHaz, -NHC 1.4 alkyl, -N{Ci-4 alkyl}, -CONHz, -CONHC 14 alkyl, -CON(Ci.4 alkyl}, -
NHCOC 14 alkyl, Cig alkyl, Cis alkoxy or Cses cycloalky!, and when two substitisents are
contained, the two substituents can form a ring structure together with the carbon connected
thereto; and
the halogen atoms are selected from the group consisting of F, Cl and Br;

or a pharmaceutically acceptable salt thereof.

3. The combination of claim 1 or 2, wherein the THRP agonist is a compound of

Formula (i-1a}

98]
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o (R4}
[ |
N‘N R3N\ o]

(il-1a)
wherein:
Ri to R3 are defined as detailed herein for Formula (1-1};
Ra1s selected from the group consisting of hydrogen, halogen atoms, hydroxy, ~-OCF3, -NHa,
SNHC 14 alkyl, -N(Cig alkyly, ~CONHz, ~-CONHC1.4 alkyl, <CON(C14 alkyl}z, -NHCOC14
alkyl, Cis alkyl, Ci.s atkoxy and Cs.s cycloalkyl;
m is an integer from the range 1 to 4; and
the halogen atoms are selected from the group consisting of ¥, Cl and Br,

or a pharmaceutically acceptable salt thereof.

4. The combination of any one of the preceding claims, wherein the THRp agonist is

cl O
o
S \r!
NG /N\Nfgcsrj‘ﬁ O
DO
H

or a pharmaceutically acceptable salt thereof

Compound 9

)]

s

s The combination of any one of the preceding claims, wherein the THRP agomistis a

potassium salt of Compound 9.

6. The combination of any one of the preceding claims, wherein the GLP-1R agonistisa

compound of Formula (I-1}:
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or a pharmaceutically acceptable salt thereof, wherein:

XisNor CH;

Y is N or CR*

nisOQor i;

R is hydrogen;

R'is -C1-Cs alkylene-R°;

R?is hydrogen, oxo, or C1-Ce alkyl,

R? is hydrogen, oxo, or C1-Ce alkyl and R* is hydrogen, OH, or Ci-Cs alkyl;

or R? and R? are taken together with the carbon atoms to which they are attached to
form C3-Cs cycloalkyl optionally substituted by halo or Ch-C5 alkyl;

R’ is S-membered heterocyclyl or 5-membered heteroaryl, each of which comprises |,
2, or 3 heteroatoms independently selected from O, N, and 8§, wherein at least one heteroatom
of R is 8, and further wherein R® is optionally substituted by halo, -O-Cis alkyl, Cis alkyl,
Cr¢ alkenyl, or Ci-Cs haloalkyl;

Ring A s 5-to 12-membered heterocyclene or 5- to 12-membered hetercarylene, each
of which is independently optionally substituted by halo, CN, Cs-Cs cycloalkyl, or Ci-Ce
alkyl optionally substituted by halo or OH;

Lisabond, -0O-, Ci-Cs alkylene, *-0-C1-Ce alkylene-**, #-C1-Co alkylene-O-** or
#NRO-C1-Cs alkylene-** wherein

* represents the point of attachment to ring A and ** represents the point of
attachment to ring B;

when L is *-0-C1-Cs alkylene-**, the Ci-Cs alkylene of L 1s opticnally substituted by
RE wherein each R" is independently Ci1-Cs alky! or halo, or two RY are taken together with
the carbon atom or atoms to which they are attached to form Cs-Ce cycloalkyl or 3- to 6-
membered heterocyclyl; and

when L is C1-Cs alkylene, the C1-Cs alkylene is optionally substituted by R™, wherein
each R™ is independently halo, OH, oxo, or C1-Cs alkyl, or two RY are taken together with
the carbon atom or atoms to which they are attached to form Cs-Ce cycloalkyl or 3- to 6-
membered heterocyclyl;

R®is hydrogen or Ci-Ce alkyl: and

Ring B is C5-Cio cvcloaltkyl, Co-Cis aryi, 4- to 12-membered heterocyclvl, or 5-to 12-
membered heteroaryl, each of which is independently optionally substituted by one to three
substituents independently selected from the group consisting of halo, CN, oxo, Ci-Cs alkyl,

C1-Us haloalkyl, ~COCH;, -CONHz, —S{OnCHs, and phenyl.
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7. The combination of any one of the preceding claims, wherein the GLP-1R agonistisa

compound of Formula (I~1a):

(I-1a), or a pharmaceutically acceptable salt thereof
wherein R7 is hydrogen, chloro, bromo, flucro, methyi, or vinyl; and

CN F F

8. The combination of any one of the preceding claims, wherein the GLP-1R agonistisa

compound of Formula 1%*):

o CH
i 3 3
Ho)\(x\ N R 5
X r\% --------- R
5 £
R-i’f* X"*R%(R Ini3
af1 (Rﬁ) == (II* *}

or a pharmaceutically acceptable salt thereot, wherein
R™ and R” are each independently selected from Cis alkyl, Hand D
oflis 0,1, 2,3, or 4;
nf3is90,1,2,3,4, 01 5;
each R" is halogen;
R* and R* independently are H or D;
XM is N or CR™:

X* and X*" independently are CH or CF;

(99]
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each R" is independently selected from halogen, -CN, Cis alkyl, Cie haloalkyl, Cie
alkoxy, or -C{OWN(RY ),
each R® is indepdendently selected from H or Cis alkyl: and

R is H or C1z alkyl optionally substituted with one or more deuterium or halogen.

9. The combination of any one of the preceding claims, wherein the GLP-1R agonist is

Compound 1-2;

o™
e/

SR
O~ N N
L

AN

or a pharmaceutically acceptable salt thereof

10, The combination of auy one of the preceding claims, wherein the GLP-1R agonistis a

meghumine salt of Compound 1-2.

it The combination of any one of the preceding claims, wherein the THRJ agonist is

selected from those listed in Tables 6-11, or a pharmaceutically acceptable salt thereof.

12, The combination of any one of the preceding claims, wherein the GLP-1R agonistis

selected from those listed in Tables 1-5, or a pharmaceutically acceptable salt thereof,

13, The combination of any ove of the preceding claims, wherein the GLP-1R agonist is

selected from those listed inn Table 3A, or a pharmaceutically acceptable salt thereof.

14, The combination of any one of the preceding claims, wherein the THRJ agonist is

compound 9

YY
NC_ N__ [/ ,r\f\
N N7 Ci ﬁ O

P NS0
H {9}, or a pharmaceutically acceptable salt thereof
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and the GLP-1R agonist is orforglipron, danuglipron, liraglutide, exenatide, dulaglutide,
albiglutide, lixisenatide, tirzepatide, or semaglutide, or a pharmaceutically acceptable sait

thereof.

15, The combination of any one of the preceding claims, wherein the THRJ agonist is

compound 9

¢ A

'\O\r'\}'
NG N L// 4
N NTNFNC NS0

0P NS0
H {9}, or a pharmaceutically acceptable salt thereof

and the GLP-1R agouist is orforgliprou, dansuglipron, or semaglutide, or a pharmaceutically

acceptable salt thereof.

16. The combination of any one of the preceding claims, wherein the THRJ agonist is
resmetirom, VK 2809, sobetirome, eprotirome, ALG-055009, CNPT-101101, CNPT-101207,

ASC41 or a pharmaceutically acceptable salt thereof and the GLP-1R agonist is compound 1-

2

or a pharmaceutically acceptable salt thereof.
17, The combination of any one of the preceding claims, wherein the THRP agonistis
compound 9

(X
NC\(J‘N“N"‘ Py

0P NS0

or a pharmaceutically acceptable salt thereot, and the GLP-1R agonist is compound 1-2
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e

N m‘(\: y ON
</::>-k; F/--V

o~
J

t
o3
N’

or a pharmaceutically acceptable salt thereof.

18 The combination of any one of the preceding claims, wherein the amount of the

THRP agonist is from about 0.5 mg to about 25 mg.

19, The combination of any ove of the preceding claims, wherein the amount of the

THRP agonist is from about 1 mg to about 15 mg.

20. The combination of any one of the preceding claims, wherein the amount of the

THRP agonist is from about 2 mg to about 10 mg.

21, The combination of any one of the preceding claims, wherein the amount of the

THRJ agonist is about 1 mg.

22, The combination of any ove of the preceding claims, wherein the amount of the

THRP agonist is about 3 mg.

23, The combination of any one of the preceding claims, wherein the amount of the

THRP agonist is about 6 mg.

24.  The combination of any one of the preceding claims, wherein the amount of the

THRB agonist is about 10 mg.

25 The combination of any ove of the preceding claims for use tn the ireatment of a liver

disorder or a cardiometabolic disease in a patient in need thereof.

26. The combination of any cne of the preceding claims for use in effectuating weight

loss in a patient in need thereof.
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27.  The combination of any one of the preceding claims for use in a combinational

therapy for the treatment of obesity tn a patient in need thereof.

28. A method of treating a Hiver disorder or a cardiometabolic disease tn a patient in need
thereof, comprising administering to the patient a combination according to any one of the

preceding claims.

29, A method of treating a liver disorder or a cardiometabolic disease in a patient in need
thereof, comprising administering to the patient a therapeutically effective amount of the

combination according to any one of the preceding claims.

30. A method of increasing the proportion of lean body mass relative to total body mass
in a patient in need thereof, comprising administering to the patient a combination according

to any one of the preceding claims.

31, A method of decreasing the proportion of fat mass relative to total body massin a
patient in need thereof, comprising administering to the patient a combination according to

any one of the preceding claims.

32, A method of effectuating weight loss in a patient in need thereof, comprising

administering to the patient a combination according to any one of the preceding claims.

33 The method of any one of the preceding claims, wherein the patient has a Body Mass

Index (BMI) of 27 kg/m? or greater.

34. The method of any one of the preceding claims, wherein the patient has a BMI of 30

kg/m® or greater.
35. The method of any one of the preceding claims, wherein the administration of the

THRJ agonist allows for administration of a reduced dose of the GLP-1R agonist while

maintaining equivalent weight foss.
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36.  The method of any one of the preceding claims, wherein the administration of the
THRP agonist increases weight loss compared to administration of a GLP-1R agonist at an

equivalent dose.

37, The method of any one of the preceding claims, wherein the cardiometabolic discase

is obesity or an obesity-associated condition.

38. The method of any one of the preceding claims, wherein the cardiometabolic disease

is diabetes.

39, The method of any one of the preceding claims, wherein the combination or method

improves glycemic control in adults with type 2 diabetes mellitus.

40, A method of treating obesity or effectuating weight loss in a patient in need thereof,
the method comprising
{1} administering to the patient coropound 9

]
A=

STY
NC. N E,} r\i P
N7~ N Ci ‘}P:ii‘ O

O”;E\N’i%o
H ),
or a pharmaceutically acceptable salt thereof, and
{11} administering to the patient a GLP-1R agonist, or a pharmaceutically acceptable
salt thereof;
wherein administering to the patient compound 9, or a pharmaceutically acceptable
salt thereof, improves the patient’s response to the GLP-1R agonist or a pharmaceutically

acceptable salt thereof.

41 The combination or method of any one of the preceding claims, wherein the THRP

agonist is administered once daily or twice daily.

42, The combination or method of any one of the preceding claims, wherein the THRJ

agonist is administered orally.
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43, The combination or method of any one of the preceding claims, wherein the GLP-1R

agonist is administered orally.

44, The method of claim 40, wherein the GLP-1R agonist comprises compound 1-2,

orforglipron, semaglutide, tirzepatide, or danuglipron.

45, The method of any one of the preceding claims, wherein administering corapound 9,
or a pharmaceutically acceptable salt thereof] increases fat loss assoctated with administering

the GLP-1R agonist.

46, The method of any one of the preceding claims, wherein administering compound 9,
or a pharmaceutically acceptable salt thereof, increases fat loss associated with administering

the GLP-1R agonist while maintaining lean mass.

47. The combination of any one of claims 1-27 for the preparation of 3 medicament for

the use in a method according to any one of claims 28-46.

48, Use of the combination of any ove of claims 1-27 in a method according to any one of

claims 28-46.



