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response to ingestion of food. GLP-1 has been shown to stimulate insulin secretion in a physiological
and glucose-dependent manner, decrease glucagon secretion, inhibit gastric emptying, decrease
appetite, and stimulate proliferation of beta-cells. In non-clinical experiments GLP-1 promotes
continued beta-cell competence by stimulating transcription of genes important for glucose-dependent

insulin secretion and by promoting beta-cell neogenesis (Meier et al., Biodrugs. 17(2): 93-102, 2013).

In a healthy individual, 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 slows small bowel motility
delaying food absorption. In people with T2DM, the normal post-prandial rise in GLP-1 is absent or
reduced (Vilsboll et al., Diabetes. 50:609-613, 2001).

Hoist (Physiol. Rev. 87:1409, 2007) and Meier (Nat. Rev. Endocrinol. 8:728, 2012) describe
that GLP-1 receptor agonists, such as GLP-1, liraglutide and exendin-4, have 3 major
pharmacological activities to improve glycemic control in patients with T2DM by reducing fasting
and postprandial glucose (FPG and PPQG): (i) increased glucose-dependent insulin secretion (improved
first- and second-phase), (ii) glucagon suppressing activity under hyperglycemic conditions, (iii) delay

of gastric emptying rate resulting in retarded absorption of meal-derived glucose.

There remains a need for an easily-administered prevention and/or treatment for

cardiometabolic and associated diseases.

SUMMARY

In one aspect of the present disclosure, there is provided a compound represented by

structural formula (III):

Rb

EE
(RDm (R%),
3X<X\ 1 O \/TC
Yw

II
Y& XYS
(11,
or a pharmaceutically acceptable salt, or stereoisomer thereof, wherein:
X', X2, X3, X4, and X° are each independently selected from N and CH; wherein no more than
three of X', X2, X3, X*, and X°are N and wherein ring A does not contain 3 nitrogen ring atoms at 3

contiguous positions;

ring B is 6-membered heteroaryl or phenyl, wherein Y', Y*, Y*, and Y? are each independently



selected from N or CH; wherein there are no more than 3 nitrogen ring atoms in ring B and ring B
does not contain 3 nitrogen ring atoms at 3 contiguous positions;

T¢, T7, and T® are each independently selected from N and CR*;

EE is —-COOH;

R® is independently selected from hydrogen, C;-Cs alkyl, C;-Csalkoxy, NR*R®, 6-10
membered aryl, 5-6 membered heteroaryl, 3-6 membered saturated or partially saturated cycloalkyl
and 3-7 membered saturated or partially saturated heterocyclyl, wherein the C;-Cs alkyl or C;-Cs
alkoxy represented by R is optionally substituted with one or more groups selected from halogen,
ox0, CN, OH, and C3-Cg saturated or partially saturated cycloalkyl; and wherein the aryl, heteroaryl,
saturated or partially saturated cycloalkyl, or saturated or partially saturated heterocyclyl represented
by R® or in the group represented by R® is optionally substituted with one or more groups selected
from halogen, oxo (when R is non-aromatic), CN, OH, C;-C5 alkyl (optionally substituted with 1 to 3
groups selected from F, OH, and OCH3), and C;-Cs alkoxy (optionally substituted with 1 to 3 groups
selected from F, OH, and OCH3), and NR’R®;

each R' is independently selected from H, halogen, -CN, OH, C;-Cs alkyl, C;-Cs alkoxy, C,-Cs
alkenyl, C»-Cs alkynyl, NR*R®, 6-10 membered aryl, 5-8 membered heteroaryl, 3-8 membered
saturated or partially saturated cycloalkyl and 3-8 membered saturated or partially saturated
heterocyclyl, wherein the C;-Cs alkyl, C;-C¢ alkoxy, C»-Cs alkenyl, or C»-Cs alkynyl represented by
R' is optionally substituted with one or more groups selected from halogen, oxo, CN, CF3, OH, OCHj,
OCH:CH3, and saturated or partially saturated Cs;-Cs cycloalkyl (optionally substituted with one or
more groups selected from halogen, oxo, CN, CF3, OH, OCH3;, OCH,CH3); and wherein the aryl,
heteroaryl, saturated or partially saturated cycloalkyl, or saturated or partially saturated heterocyclyl
represented by R' or in the group represented by R' is optionally substituted with one or more groups
selected from halogen, oxo (as appropriate), CN, OH, C;-Cs alkyl (optionally substituted with 1 to 3
groups selected from F, OH, and OCH3), and C;-Cs alkoxy (optionally substituted with 1 to 3 groups
selected from F, OH, and OCH3), and NR*R®".

each R? is independently selected from halogen, -CN, OH, C;-C; alkyl, C;-C; haloalkyl, and
Ci-C; alkoxy;

each R’ is independently selected from halogen, CN, OH, C-Cj alkyl, C;-Cy4 haloalkyl, C;-Cy
alkoxy, and NR3R®;

each R* is independently selected from H, F, C1, methyl, and methoxy;

R* and R® are each independently selected from hydrogen and C;-Cs alkyl;

m is an integer selected from 0, 1, 2, 3, and 4;

n is an integer selected from 0, 1, 2, 3, and 4

o0 is an integer selected from 0, 1, 2, 3, and 4.
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In another aspect of the present disclosure, there is provided a compound, or a pharmaceutically

acceptable salt thereof, wherein the compound is represented by the following structure:

=Y
cl F N
W Wy ¢
0N N
N
\ OH
/ .

In a further aspect of the present disclosure, there is provided a compound, or a

pharmaceutically acceptable salt thereof, wherein the compound is represented by the following

&
Cl F N
| (0]
O Ny N
‘ OH
/ .

In another aspect of the present disclosure, there is provided a pharmaceutical composition

structure:

comprising the compound disclosed herein, or a pharmaceutically acceptable salt thereof, and a

pharmaceutically acceptable excipient.

In a further aspect of the present disclosure, there is provided a compound disclosed herein or
a pharmaceutically acceptable salt thereof, for use in treating cardiometabolic and associated diseases,
wherein the disease is type 1 diabetes, type 2 diabetes mellitus, obesity, hyperglycemia, non-alcoholic
steatohepatitis, Alzheimer's Disease, Parkinson's Disease, ulcerative colitis, or nonalcoholic fatty liver
disease.

In another aspect of the present disclosure, there is provided a use of a therapeutically
effective amount of a compound disclosed herein or a pharmaceutically acceptable salt thereof, in the
manufacture of a medicament for of treating a subject in need of with cardiometabolic and associated
diseases, wherein the disease is type 1 diabetes, type 2 diabetes mellitus, obesity, hyperglycemia, non-
alcoholic steatohepatitis, Alzheimer's Disease, Parkinson's Disease, ulcerative colitis, or nonalcoholic
fatty liver disease.

In one example, the present disclosure provides a compound of any one of the formulae
described herein (e.g., Structural Formula (1), (I-1), (I-2), (I), (IIT), (I-A), (I-B), (I-C), (I-D), (II-A),
(II-B), (II-B’), (II-C), or (II-D)), or a pharmaceutically acceptable salt, stereoisomer, solvate, or
hydrate thereof.

In one example, the present disclosure provides a pharmaceutical composition comprising a
compound of any one of the formulae described herein (e.g., Structural Formula (1), (I-1), (I-2), (II),
(11D, (I-A), (I-B), (I-C), (I-D), (1I-A), (1I-B), (II-B”), (II-C), or (II-D)), or a pharmaceutically

acceptable salt, stereoisomer, solvate, or hydrate thereof, as defined in any one of the examples

-3b-



described herein, in a mixture with at least one pharmaceutically acceptable excipient.

In another example, the present disclosure provides a compound of any one of the formulae
described herein (e.g., Structural Formula (1), (I-1), (I-2), (II), (II1), (I-A), (I-B), (I-C), (I-D), (II-A),
(II-B), (II-B’), (II-C), or (II-D)), or a pharmaceutically acceptable salt, stereoisomer, solvate, or

hydrate thereof, as defined in any one of the examples described herein, for use as a medicament.

In another example, the present disclosure provides a compound of any one of the formulae

-3¢ -
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A compound represented by structural formula (I11):

R Re
(R"m 5 L
3Ny 1 EE
Ta D
Xt~
x5 4
&( T,
(e5)
Rb
EE

(R 1)m\(X (R, O Q/ﬂ
e

Y3\ XYE’
Y (R?), (II0),

or a pharmaceutically acceptable salt, or stereoisomer;-selvate;or-hydrate thereof, wherein:

X', X% X3, X4, and X° are each independently selected from N and CH; wherein no

more than three of X', X2, X3, X*, and X® are N and wherein ring A does not contain 3

nitrogen ring atoms at 3 contiguous positions;

Wisselected-from O S CR°R®_and NR™:

ring B is 6-membered heteroaryl;-6-membered-monoeyelic-hetereeyelyl; or phenyl,
wherein Y'4s-seleeted, Y*. Y*, and Y° are each independently selected from N;NH; or CH;

and-CH,; wherein there are no more than 3 nitrogen ring atoms in ring B and ring B does not

contain 3 nitrogen ring atoms at 3 contiguous positions;

T°, T, and T® are each independently selected from N and CR*:
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%NH 1-OH I_OH (L?/OH Q NHCH,
~S=% 3N L oy, Sx
SN OH '~ %70, ™o ., BoH),
/ El
o)
-N HO
HN—{O g/N\«o‘7 go\\s,/o o-N o o
>~ ~ - ~ \
‘%k\ i 1’,{ \O / % N RS
) H ,or
o)

eachR*and R are-is independently selected from hydrogen, deuteriumhalogen—CN;
Ci-Cs alkyl, C-Csalkoxy, NR*R®, 6-10 membered aryl, 5-86 membered heteroaryl, 3-86
membered saturated or partially saturated cycloalkyl and 3-87 membered saturated or
partially saturated heterocyclyl, wherein the C;-Cs alkyl or C;-Cs alkoxy represented by R*/R°
is optionally substituted with one or more groups selected from halogen, oxo, CN, OH, and
Cs-Cs saturated or partially saturated cycloalkyl; and wherein the aryl, heteroaryl, saturated or
partially saturated cycloalkyl, or saturated or partially saturated heterocyclyl represented by
R*RP or in the group represented by R*/R" is optionally substituted with one or more groups
selected from halogen, oxo (as-apprepriatewhen R is non-aromatic), CN, OH, C;-C; alkyl

(optionally substituted with 1 to 3 groups selected from F, OH, and OCHj3), and C;-C; alkoxy
(optionally substituted with 1 to 3 groups selected from F, OH, and OCH3), and NR¥R®’;

each R' is independently selected from H, deuterium;-halogen, -CN, OH, C;-Cs alkyl,
C;-Cs alkoxy, C,-Cs alkenyl, C-Cs alkynyl, NR7R®, 6-10 membered aryl, 5-8 membered
heteroaryl, 3-8 membered saturated or partially saturated cycloalkyl and 3-8 membered
saturated or partially saturated heterocyclyl, wherein the C,-Cs alkyl, C;-C¢ alkoxy, C»-Cs

alkenyl, or C»-Cs alkynyl represented by R' is optionally substituted with one or more groups

- 144 -



10

15

20

25

30

35

selected from halogen, oxo, CN, CF3, OH, OCH3, OCH,CHj3, and saturated or partially
saturated C3-Cg cycloalkyl (optionally substituted with one or more groups selected from
halogen, oxo, CN, CF;, OH, OCH3, OCH,CH3); and wherein the aryl, heteroaryl, saturated or
partially saturated cycloalkyl, or saturated or partially saturated heterocyclyl represented by
R' or in the group represented by R' is optionally substituted with one or more groups

selected from halogen, oxo (as appropriate), CN, OH, C;-C3 alkyl (optionally substituted with

1 to 3 groups selected from F, OH, and OCH3), and C;-C; alkoxy (optionally substituted with
1 to 3 groups selected from F, OH, and OCH3), and NR°R®.

each R? is independently selected from H;-deuterivm;-halogen, -CN, OH, exe;-C,-C,
alkyl, C;-C; haloalkyl, and C;-C, alkoxy€;-C¢-alley-C1-Co atkoxys NR* R -6-10-membered

S O O T O D el e pos o b p bt d i e Sceone o cbeared
from B OH;and OCH;);and NR*R?;

each R? is independently selected from H.-deuterium-halogen, -CN.-OH-oxo;
C,-Ce-alkep-C1-CoatkoxysCN, OH, C;-C4 alkyl, C;-Cy4 haloalkyl, C;-C4alkoxy, and NRYR®;

1to3-groupsselected-fromF;-OH;-and-OCH:);-and-C,-C; alkoxy-(eptionally-substituted-with
1to-3-groups-selectedfrom E-OH and OCH:)-and NR*R®;
each R* is independently selected from H, F. Cl. methyl, and methoxydeuterium;
SOH—EONE b€ = ahroror—and N R cwchereinthe b -Condlodband-C O
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selectedfromE, OH;and OCH;)and NR¥R®:
R¥ and R® are each independently selected from hydrogen and C;-Cs alkyl;
wherein-optionally two R'-two R two R two R R*-and R*; R*and R*; R*and R';
R*-and R’ R'-and-any-of R’ R (in-the-group-represented-by W) or R R and-any-of R R™
(in-the-group-represented-by Wi-er R°; R and-any-of R R (in-the-group represented by W,

orR% R and R°-any-of two-groupsselectedfrom R R R°-and R'-or R*-and-any-one-of R*;
R4 R°_and R': taken tosether with-their respeetive-intervening carbon-or-hetero-atom(s),form

or more-groups-selected-from-halogen; oxo; EN;-CF3 OH-OCH:; OCHCHy-and saturated-or
partiallysaturated-Ca-C-eyeloallopl-whereinthe-eyeloalkylis-optionally substitutedwith-one
or-morc-groups-sclected-from-halogensoxo- CN;-CFE:- OH-OCH - OCHCHx:

m is an integer selected from 0, 1, 2, 3, and 4;

n is an integer selected from 0, 1, 2, 3, and 4;-and-5:

o is an integer selected from 0, 1, 2, 3, and 4:-and
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saturated-ompartathsaturated-heteroevelylwhercinthe-C -G a6 -G adkoras
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crstsebected e haloean ceg O O O L OO L OO T O s el o e
saturated-C;-Ce-eveloalle(optionally-substituted-with-one-ormore-sroups-selected from

CE-OH-OCH OCH CH vandsaturated-orpartiath—saturate d-C-C-eveloatlo-toptionathy
bsti ..”-'..' ROTe-grotp Srectea O atogeh;0X0; 9 39@}{799}{3?

crstselected B halocencero s L0 Ol O L OO OO T 0 g ]
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52. The compound according to any-ene-efelaims2-4claim 1, or a pharmaceutically acceptable

e Ym%

salt, or stereoisomersselvateorhydrate thereof, wherein (Rz)n
LA N
YX(RZ)MS
(R%)y (R?), (R%), (R?),
R e e Ry
B R (R,
b f il el
(Rz)n R2)n R2) R2)n s R2)n
RS S AR ik s
R2)n Rz)n R2>n R2)n

\rv\ﬁl w© \[ jﬂz L{% 0 \yz

wherein n is an integer selected from 0, 1, 2, and 3;-and-4; as appropriate.

63. The compound according to any-ene-efelaimst-Sclaim 1 or 2, or a pharmaceutically
acceptable salt, or stereoisomers-selvate;or-hydrate thereof, wherein ring A is

)\g I
/

R
(R1)m ROm N
N NN (RN (RY)m
@k @ T, "
10 N)\:“é\ ,
each R' is independently selected from halogen, OH, CN, CFs, C;-Ca, alkyl, C;-Ca, haloalkyl,
C1-Cihydroxyallep-Ci-Car alkoxy, €:-C4haleatkexy-C1-Cihrvdroxyalkexy-Co-Cialkenyl-
NHg, -NHC 1 -C; alkyl, —-N(C 1 -C; alkyl);, and C-C4 alkynyl,——Png,——PJ—HG+-€4—a-LleyLl,—N€G+-G4

alleyb) optionally substituted with cyclopropane; and m is an integer selected from 0, 1, and 2.

15
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The compound according to any one of claims 1-73, or a pharmaceutically acceptable salt, or

stereoisomer;-selvateor-hydrate thereof, wherein R’ is

s00.r0b 00

, X :
GAPASRGASRGEL Y
or \\ /

,N/’ N’/N, N/), /,§/S —N

each of which is optionally substituted with 1 or 2 groups selected from halegenF, CI, oxo
(when R is non-aromatic), EN-NR*R*-C;-Cy; alkyl, and C;-Cy; alkoxy, wherein the Ci-Cu3
alkyl or C;-Cy; alkoxy in the group represented by R is optionally substituted with 1 or 2
groups selected from F, OH, and OCH3.

The compound according to any one of claims 2-84, or a pharmaceutically acceptable salt, or

Rb R b

EE
_<OI h {OIO??
stereoisomer;-selvateor-hydrate thereof, wherein ¢ ¢ i

0}

|

[N)\N COOH O N COOH Q\N i COOH
HOIO) T QIOT 0
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The compound according to any one of claims 1-H5, or a pharmaceutically acceptable salt,

or stereoisomer;-selvate-orhydrate thereof, wherein ring A is

each R! is independently selected from halogen, OH, CN, C,-C; alkyl, C;-C; haloalkyl,
C-Cr-hydroxyalkeyr-Ci-Cy alkoxy, €,-C: haleatkexy-C1-Co hydrexyalkexy-and C,-Cy

alkynyl; and m is an integer selected from 0, 1, and 2.

26
10
15
20 47

The compound according to any one of claims 2-136, or a pharmaceutically acceptable salt,

Rb b

EE
7 OOT
ITsT =Qon

or stereoisomer;-selvate;-or-hydrate thereof, Wherein

COOH

The compound according to any one of claims 1-447, or a pharmaceutically acceptable salt,
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or stereoisomer;-selvate;-or-hydrate thereof, wherein each R?is independently selected from
halogen (e.g., F)-or-deuterium; and n is an integer selected from 0, 1, and 2;previded-that

] F;. 1 . . E. ﬁ” ] . i .]l . )

The compound according to any one of claims 1-458, or a pharmaceutically acceptable salt,
or stereoisomer;-selvate-orhydrate thereof, wherein each R* is F, Cl or CH;; and 0 is 0, 1, or
2.

The compound according to any one of claims 1-4+69, or a pharmaceutically acceptable salt,

or stereoisomer;-selvate-orhydrate thereof, wherein ring A is
FsC Br cl
| N | N NC | XN F. | S
F = P~ N/
CFse _N Cl F N=\
T O O o
PV L, Ox
¢ NT N7 N7 r M;\

The compound according to any one of claims 1-10, or a pharmaceutically acceptable salt or

Rb
NN
SO G

stereoisomer thereof, wherein

The compound according to any one of claims 1-11, or a pharmaceutically acceptable salt or

NP A
YN on
vy 7 \Ej}{
V(R s Z

The compound according to any one of claims 1-12. or a pharmaceutically acceptable salt or

stereoisomer thereof, wherein

=

stereoisomer thereof, wherein ring A is .

The compound according to any one of claims 1-+#13, or a pharmaceutically acceptable salt,
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NC F

or stereoisomers-sotvate;orhydrate thereof, wherein ring A is -or
CI: E iF

The compound according to any one of claims 1-14. or a pharmaceutically acceptable salt or

stereoisomer thereof, wherein each R* is F or CH;; and o is 2.

(Rz) i

AThe compound according to claim 1, or a pharmaceutically acceptable salt or stereoisomer

thereof, wherein the compound is selected from any-ene-ofthe-compounds-ef74-102-and

thereofthe group consisting of

N = I
o o
cl F F N ., ¢ F F N Cl\@i F N o
i i o
@owm@% e T T o O
\ OH | O OH, P
Z 2 ] F F 2
cl F F: N cl F F N cl F F N
e O STy ¢ vV,
o N o N 0Ny N
o ® on Y on
F 1 F 2 Z 2
0
c . e u cl F F N c e E M
i o | O i 0
| OH OH { OH
r _N , N~ F ; NS ;

0

F r% F O‘_‘H Fo° Y
cl F N o © F N cl F N
O N N O._N N
O OH | OH S OH
F ; 2 | N~

o
FoOY . &\ F N
cl F N cl F N c F N o
Tl 0, e T W o~ O
! OH O 'oH L OH
e . . E =N
2 2
A s =
Cl F N Cl F N, cl F N
\©;0 N »}D_(o mo N b}\@_(o \©/\/0 N h}@_{o
N N N
\N‘(/ . OH | . OH | | OH .
) ) :
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17. A compound, or a pharmaceutically acceptable salt thereof, wherein the compound is

represented by the following structure:

. ol
cl F N
| o}
\@o Ny N@_(
\ OH
/ .

18. A compound, or a pharmaceutically acceptable salt thereof, wherein the compound is

10

represented by the following structure:

&
Cl F N
\ O
T, N N@4<
‘ OH
/ .

A pharmaceutical composition comprising the compound of any one of claims 1-2018, or a

pharmaceutically acceptable salt;-stereeisomer;solvateorhydrate thereof, and a

pharmaceutically acceptable excipient.

15 241

e

2220. A compound of any one of claims 1-2818 or a pharmaceutically acceptable salt;-stereeisomer;
20 sebvate;-er-hydrate thereof, for use in treating cardiometabolic and associated diseases,
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2321.

wherein the disease is THD-F2DM;pre-diabetesidiopathie THD EADAEOD,YOAD;

type 1 diabetes, type 2 diabetes

mellitus, obesity, hyperglycemia, non-alcoholic steatohepatitis, Alzheimer's Disease,

Parkinson's Disease, ulcerative colitis, or nonalcoholic fatty liver disease.

Use of a therapeutically effective amount of a compound of any one of claims 1-2018 or a

pharmaceutically acceptable salt;-stereeisomer;solvate;orhydrate thereof, in the manufacture

of a medicament for of treating a subject in need of with cardiometabolic and associated
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type 1 diabetes, type 2 diabetes

mellitus, obesity, hyperglycemia, non-alcoholic steatohepatitis, Alzheimer's Disease,

Parkinson's Disease, ulcerative colitis, or nonalcoholic fatty liver disease.
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